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Introduction

Invasive Limonium ramosissimum
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Introduction

LIRA’s Potential Impacts

| Salt marsh harvest mouse
(Reithrodontomys raviventris)

LIRA ‘mat’ formation at Sanchez Creek Marsh, California R.idgw.a\y s rail
SF Bay July 2015 (Rallus longirostris obsoletus)




Introduction

SF Bay LIRA research

= 20 locations: 15,000m?
= Disturbed, upper marsh
= Prolific seed producer

= Co occurring native halophyte
cover decreased

= Seeds tolerate high salinities
= Germinates faster than natives

= Reduced soil salinity and
moisture

(Cleave 2012; Archbald and Boyer 2014a; 2014b)
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~

= |ack of studies: multiple time scales since

= Temporal processes: modulate impacts of

. . L
|nvad|ng Sp. (Strayer et al. 2006) ."

e

INvasion (Hendersen et al. 2006; Strayer et al. 2006)

= Long-term studies useful for management "
decisions (Blossey 1999; Robison 2009; ) L‘ f\:",*.
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Research Objectlves
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Methods

* Field methods of Archbald (2011) followed

=~ Current study is two-fold:
BT ‘ 1) Bay-wide mapping of LIRA populations

g 2) Mensurate surveys at established study sites to
= determine changes:

-native species composition
-soil properties

TR
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Bay-wide mapping
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LIRA population size
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Fig. 1: Size and location of LIRA populations growing at the 20 saltmarsh sites identified in 2008-2010.
(Data courtesy G. Archbald)
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Mensurate surveys
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Fig 2. Archbald (2011) study sites (From Archbald 2011)
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Mensurate surveys
= 30 1-m? survey plots at each site established 2008

i Native marsh vegetation
|
L ] l
HIGH
S ‘
g ME
@ %
) LOW
surveyplot 1N LIRA'PLOTS ‘OUT LIRA' PLOTS
n=15 n=15

Survey plot (n=5)

Fig 3: Survey plot schematic (Archbald and Boyer 2014a)



ntroduction Methods

Mensurate surveys: Vegetation Surveys

giel = \/egetation surveys:
e BESRER SRR Je See BINTL Lo -August 2015
P R R e g | -March 2016

= Record species present in

every other cell*
(LIRA, natives: JACA, DISP, SAPA)

1-m? sampling quad with 100 cell grid

*change in vegetation survey
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Mensurate surveys

: Soil Analysis

Collecting soil samples with the soil corer

| = Soil properties analyzed:

Soil moisture

2. Bulk density
3. Soil salinity
4. Soil organic matter (SOM)



Methods

Statistical analysis: (pha<0.05)

Vegetation:

= ANOVAs analyze percent cover data
" Friedman test (non-parametric 1-way ANOVA)

= 3-way ANOVA and 2-way mixed ANOVA = bootstrapped
(10,000 iterations)

:“ » Paired t-tests -

= = 3-way ANOVA (2015 data only)
| = 2 way and 3-way mixed ANOVAs
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Vethods Results/Discussion

Bay-wide mapping
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Fig 4: Total LIRA population size from the two study periods 2008-2010 and 2015.
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Fig. 7: Map with current known locations of LIRA (2016) in the San Francisco Bay Area. (Showing LIRA presence only)
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Mensurate surveys: LIRA

LIRA - Sanchez Creek Marsh
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Fig. 9: LIRA change in percent cover from August 2008 to August 2015

Error bars represent 1 S.E. and n=30 for each graph.
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Results/Discussion

Mensurate surveys: JACA

JACA - Sanchez Creek Marsh JACA - Coyote Point
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Fig. 10: JACA change in percent cover from August 2008 to August 2015
Error bars represent 1 S.E. and n=30 for each graph.
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Mensurate surveys: DISP

DISP - Sanchez Creek Marsh
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Fig. 11: DISP change in percent cover from August 2008 to August 2015 r ‘

Error bars represent 1 S.E. and n=30 for each graph.
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Mensurate surveys: SAPA
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Fig. 12: SAPA change in percent cover from August 2008 to August 2015
Error bars represent 1 S.E. and n=30 for each graph.
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Mensurate surveys: Soil Survevys
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Salinity

Methods
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Fig. 13: Salinity from 9/2008 and 9/2015. Error bars represent 1 S.E. and n=30 for all graphs.
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Soil moisture |
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Fig. 14: Soil % moisture from 9/2008 and 9/2015. Error bars represent 1 S.E. and n=30 for all graphs
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Bulk density

Bulk density (g/cm3)

Bulk density (g/cm3)

Methods
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Fig. 15: Bulk density (g/cm?3) from 9/2008 and 9/2015. Error bars represent 1 S.E. and n=30 for all graphs
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Soil Organic
Matter (SOM)

Sanchez Creek (2015)
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Fig. 16: Soil organic matter (%) from 9/2015. Error bars represent 1 S.E. and n=30 for all graphs
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Summary/Conclusion

&._3 . LIRA rap|dly expandmg throughout the Bay

@L Area h
om Al species: LIRA and natives decreased. 3'
Drought affected all species a3

= BUT LIRA better adapted to drought. ;

= SAPA, DISP most affected by LIRA and drought ‘e
" Longer term impacts to bulk density and SOM

S A
./’*”t,?:”:“,.ﬁ.-- '
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Results/Discussion

Bay-wide mapping
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Results/Discussion

Mensurate surveys: Vegetation

All marshes 'IN' plots (n=37)
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Fig. 8a: IN plots: LIRA and native species JACA, DISP and SAPA mean percent cover change over time
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Mensurate surveys: Vegetation

All marshes 'OUT' plots (n=40)
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Fig. 8b: OUT plots: LIRA and native species JACA, DISP and SAPA mean percent cover change over time



