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First, 
gratitude.



 ŸƽЯШũĲƣќƚШ
orient 
ourselves

Today, we are focusing on forests, 
particularly in the southeastern 
U.S.



Physiographic 
regions help us 
understand soil 
and forest type 
distributions

J.W. Reynolds (2011) 

(modified from National Atlas sheet 59, Geological 
Survey, U.S. Department of the Interior, 1969)





J.W. Reynolds (2011) 

(modified from Nelson and Zillgitt, 
1969)

Look at the 
areas of oak-
gum-cypress

These are our 
floodplain 
forests

Mississippi River 
Alluvial Valley

Apalachicola River 
Floodplain



All forests 
provide varying 

levels of  
ecosystem 
services

Credit: City of Boulder



When we deforest an area, we exchange all of 
those services for an alternative use

Most often for agriculture 
and urbanization



In the Mississippi 
River Alluvial Valley, 
we exchanged many 
services to make 
use of highly fertile 
soils for agriculture

Credit: The Nature Conservancy



LOWER MISSISSIPPI RIVER 
BASIN,

UNITED STATES

Å 2,203 miles of levees along main 
stem system 

Å 75% of bottomland hardwood 
forests lost since European 
settlement

Å The M.R. basin produces 92% of 
ƣőĲШŰċƣŔŸŰќƚШċŊƖŔĦƨũƣƨƖċũШĲǂƓŸƖƣƚЯШ
ΤΥӖШŸŉШƣőĲШƽŸƖũĬќƚШĲǂƓŸƖƣƚШŔŰШ
feed grains and soybeans, and 
most of the livestock produced 
nationally (NPS 2017)

Å However, this comes with a 
ƣƖċĬĲŸŉŉв

10



Agricultural cycles degrade 
soil fertility, requiring input of 
nutrients





Thankfully, we now 
recognize the services 

from hydrologically 
connected floodplain 
forests and have been 

working to restore them



The Apalachicola 
remains an intact and 
hydrologically 
connected floodplain

ÅBut hydrologic 
alterations threaten the 
supporting and 
regulating services 
provided by its forests 

Credit: City of Boulder



The Apalachicola River 
Floodplain and Bay



Leitman

Water demand and use in the 
Apalachicola-Chattahoochee-Flint River 
.ŀǎƛƴ ǊŜƳŀƛƴǎ ŀƴ ƻƴƎƻƛƴƎ ŎƘŀƭƭŜƴƎŜΧ

And the Apalachicola has been on the 
losing end of negotiations



THIS IS IN ADDITION TO 
WITHIN- STREAM 

CHALLENGES SUCH AS 
NAVIGATIONAL DREDGING 

AND CHANNEL 
STRAIGHTENING
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Dredge sand deposits along 
the river and in slough systems



A notable issue is that water policy in the region developed during an abnormally 
wet climatic period (the 20th century), assuming that this pattern was typical.



So far, the 21st 
century has been 
drier, and now our 
water policy and 
hydrologic 
alterations are 
affecting 
ecosystems

Annual hydrographs of mean daily flows for eras representing the period of record before anthropogenically altered 
hydrology (1922 - 1950) and after (1951 - 2024) in the Apalachicola River. Hydrographs were generated from raw data in cubic 

meters per second (m3ẗǎѐцύ ŀǾŀƛƭŀōƭŜ ŦǊƻƳ ǘƘŜ ¦Φ{Φ DŜƻƭƻƎƛŎŀƭ {ǳǊǾŜȅ ƎŀǳƎŜ ǎǘŀǘƛƻƴ ŀǘ !ǇŀƭŀŎƘƛŎƻƭŀ wƛǾŜǊΣ /ƘŀǘǘŀƘƻƻŎƘŜŜ C[ 
(02,358,000). An inundation threshold of 509 m3 ǎѐц ŦƻǊ ǘƘŜ ƭƻǿŜǎǘ рл ҈ ƻŦ ǎǿŀƳǇǎ ό[ƛƎƘǘ Ŝǘ ŀƭΦΣ мффуύ ƛǎ ŘŜǎŎǊƛōŜŘΦ



Significant Forest Composition Change 
(1976 - 2004)

Darst, M.R. and Light, H.M.  (2008).  Drier forest composition associated with hydrologic change in the 

Apalachicola River Floodplain, Florida.  Scientific Investigations Report 2008-5062.  Reston, Virginia: 

U.S. Department of the Interior, U.S. Geological Survey. 

Å17% fewer floodplain trees 

ÅSwamp tree density decreased by 37%

ÅWater tupelo (N. aquatica) density decreased 20%

ÅOgeechee tupelo (N. ogeche) density decreased 44%

ÅPop ash (F. caroliniana) density decreased 38%



Why are swamp forests critical to 
floodplain systems?

ÅWetland vegetation in connected floodplains filter 
and mediate flood waters, then deliver nutrients and 
freshwater to bays, estuaries, oceans, etc.
ÅBiogeochemical processes are greatly influenced by 

varying terrain and elevation that predict vegetation 
species composition
ÅPresence of thriving tupelo-cypress trees indicate  a 

healthy swamp ecosystem 
ÅMuch like prothonotary warblers that indicate a well-

functioning bottomland hardwood ecosystem

water
Swamp hardwoods
Mixed BL hardwoods



Why are swamp forests critical to floodplain systems?

ÅLeaf fall and nutrient return in litter are higher in forested wetlands 
receiving fluvial subsidies than in most non-wetland deciduous 
forests (Shure & Gottschalk, 1985)

ÅThe most poorly drained floodplain sites can have the greatest net 
primary productivity (Clawson et al., 2001)

ÅContributions of nutrients and detritus from leaf litter to floodwaters 
are important for bay crustaceans and bivalves (Chanton et al., 
2010; Elder & Mattraw, 1982)

ÅNutrient contributions can vary by forest type and species (Elder & 
Cairns, 1982)

ÅTupelo decompose faster compared to other floodplain species 
(Elder & Cairns, 1982)
ÅAlso accumulate nutrients and release during spring floods 

(Brinson, 1977)



�:�4�H�F�R�Q�R�P�L�F�D�O�O�\��
important bivalves and 
crustaceans are being 
fueled by terrestrial 

organic matter 
supplied by river 
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