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emperature increase

extreme flooding and drought
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How will the Illinois swamps do?
production
regeneration




PRODUCTION
Litterfall is higher at middle latitude, lower at north and south latitudes.

Giobal Feology and Siogeography, (Ginbal fool, Sogeogr) (2004) 13, 247-258

I Use of a latitudinal gradient in bald

el cypress (Taxodium distichum) production
to examine physiological controls of
biotic boundaries and potential responses
to environmental change
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Wetland function shifts with latitude.
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Production and regeneration studies, latitude and longitude.

2\ Z
: :
: - =
5 12
~ ; W——L=——="= St Marks NWR
of Jean Lafitte NP | <
Big Thicket NP = |
[ | . '._-
3 _ Kilometers < i‘._ F;
ZUSG e o deo e o




Latitude substitutes space for time; 7 Iatltudes 5 reps
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Climate warming: production maximum shifts north.

optimal growth
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Impoundment & Restoration: Impounded swamps

have low levels of production, especially in South.
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Buttonland Swamp Impoundment: production 4 1992-98.
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Production monitored
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Soil organic matter highest in midrange (AR).

Will organic matter increase in lllinois?
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Leaf, root and soil organic matter highest in mid-range.
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Production will increase in Illinois swamps.
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REGENERATION
Seed germination Is critical
to forest development.
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Climate change and drought?

Seed germination depends on soil moisture.
= USGS
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seeds disperse across floodplain
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seeds migrate downstream in channel

Middleton 1999. Book: Wetland restoration
L Middleton 2000 Plant Ecology 146:169-184
= USGS
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The flood pulse replenishes short-
lived seeds of dominant species
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Aquatic seeds disperse to edge of swamp.

Flooding extremes will affect recruitment.
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Cypress seedlings are killed during summer flood
In Impoundments, but survive at higher elevations.

cypress seedling survival

0% Survival
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Cypress seeds live for less than 1 year in the swamp, &
depend on flood pulsing to restore live seeds to the soll.

100

cypress seed longevity




Flood pulsing maintains the maximum
amount of tree production & regeneration.
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Cache has been hydrologically altered, and

this setting impacts restoration.
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Seed banks store seeds?

“‘*'%" Middleton 1992 J Tropical Ecology 8:181-19

.. van der Valk et al. 1993 Vegetatio 109:81-90
Middleton 1999 WEM 6:189-202

4 2009 Vegetation Status Report
Middleton 2009 usgs.gov/sir/2009/5193

_ /e F X .

temporary pn

¥










Species composition will change with water regime.

Eleocharis
Ammania
| eersia
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Seed banks collected in farmed and intact swamps
In the Cache River Watershed, IL, USA.
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enetic diversity of: Taxodium disti

Kusumi et al. American Journal or 5otany (1IN Press).




Climate change & swamp biodiversity
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One thing brings the world together..
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The plan for climate change?







Wetlands are important to people.

o habitat A
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Developing
Climate change problems require interdisciplinary thinkers.
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e.g., ecologists, ethicists,

physicists, climate scientists,
socliologists (nsF 2009)

-Interdisciplinary training

Wl -synthetic studies of old data

(Sidlauskas & Ganapathy 2010)



-Interagency dialogue difficult

-Cache River Joint Venture



emaintain temporary moist refugia
-~ erestore flood pulsing along corridor
~ emore resilience of eCosyStem (aron etai. 2009

Management for Climate Change
-reconnect fish, seed dispersal, floodplain process,
human economy



Reconnecting rivers can help maintain biodiversity

during climate induced drought.

river reconnection
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northward, I.e., assisted migration.
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