Novel ecosystems?

Hobbs et al (2006): ecosystems with new species assemblages

Wikipedia: no natural analog, hallmark of Anthropocene

Brave New World of Ecology




Wetland function & composition in
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surveyor’s marker 1800s

CO,
Then:278 Now:378 Future: 756 ppm




Novel environment, Novel ecosystem

environmental constraints — novel ecosystem
-changes In temp extremes, CO,, water
-migration
-local genetic flexibility (seed bank)
-competition
-land use change

ZUSGS -Interactions of environments
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Climate warming to 2100 (virtually certain)
-Increase In extreme warm days/night
-decrease In cold days/nights

IPCC 2012
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&« Extreme flood
VU =likely > precip
o = very likely spring

¥ <) Extreme drought
“2-—-_ = medium confidence
#%0 ¢ North America, s Africa
" " s&c Europe, c America,
.. Mediterranean,

-major wetland impact

IPCC 2012
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Extreme drought/flooding
-novel ecosystem
production & regeneration




canopy damage |mages

-low confidence
-little model agreement

*regeneration & composition




Much hand waving
-Info needed: species responses to climate change
-Individualistic tolerance for novel environments

-Gleasonian perspectives!
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DOI & State Land Owners
—=Cypress Creek NWR & IDNR IL
Reelfoot Lake & Lake Isom NWR TN
" White River NWR AR
\ - Morgan Brake & Hillside NWR MS
: S%Tensas NWR LA
Cat Island NWR LA
Big Thicket NHP&P TX
Jean Lafitte NHP&P LA
St Marks NWR
Big Bend/Aucilla WMA FL
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North American Baldcypress SWamp Network

NABSCN: ecosystem response environment gradient



Production across NABSCN latitude gradients

Tree & knee growth Root production
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Current Day: production highest in center of range
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Future novel environments?
-peak production farther north than Arkansas
-constricted southern distribution



Ground cover & environment:
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CCA2: drawdown, latitude
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future swamps: frost, salinity, latitude (temp), drawdown



Climate change environments....
CO,, temperature, water regime, salinity




Future marsh & swamp: few species respond to CO,,

] freshwater marsh: Cyperus haspan

i *responds to CO, if not stressed

£ J H J JHJ swamp: 4 of 92 species responded to CO,

ooy AARRRaRReL... Gratiola neglecta, Gamochaeta, Saururus, Typha
P JILJ jJ water regime * latitude interaction important!
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water regime X latitude Interactions
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Swamp: Seed/seedlings more variable northward if

experiment temperature warmer than spring normal.
r-=0.22,P=0.04
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Distribution range shifts in novel environments

A

Tllardsia *
northern

— lower production southward

southern
— higher production northward
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Typha glauca

asive Species?
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We know that novel environments will be.....
-extreme

-higher in temp, flood/drought, CO,, salinity

Environments will interact!
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Novel ecosystems: Gleasonian species



Sam Primer

oung Yang " Serge Farinas

== o

Thanks: USGS, National Science Foundation DEB1049838 RAPID, ESA
Seeds, Japanese/Korean/Turkish/Czech/Chinese Academies of Science
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P mobability of Ocourmence

Probability of Oocumrence

airre

Probability of Oc

Mean vs. Extremes

Changed Shape

hot/cold extremes; > mean

more variable: <mean

asymmetry

from IPCC 2012
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