Southern Grasslands as a broad case
study: Ecological History and Future



https://www.youtube.com/watch?v=1IKQ1E4
t-nYO
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Orlglns and Maintenance
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Grassland Definitions and Inclusions

Prairies (treeless or nearly so)
Grassy Balds (mountaintep: prairies)

Savannas and Woodlands (typically: 10%-
60% Canopy: CoVer)

Barrens, Glades, and Outcrops (highly
variable, often OCcurring In mMosaic
patterns)

Canebrakes (dominated by Arundinaria
glgantea, in floodplains)



When most people in North America
think of grasslands, they envision the
vast prairies of the Great Plains

Zonal grasslands:

“able to maintain their existing composition Llj /
and function on zonal soils (deep loams o8 / '
with good internal drainage, on gentle slopes) ' /
...occur along a climatic gradfient between

desert and forest...” Coupland (1991)
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dominated areas

of the Southeast. From
DeSelm and Murdoch
(1993) in Martin et al

Grass

with data from multiple

sources.
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Distribution of Pine Savanna and Woodland Types
(from Platt 1999 in Anderson et al.)
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“To understand the vertebrate faunas of longleaf
pine savannas, it is crucial to appreciate that
longleaf pine ecosystems are forests to only a
handful of species, but that for most vertebrates,
they are, or were, grasslands L ' |
Means (2006)



Biodiversity Value of Southern Grasslands

Southern grasslands are the centers of radiation
(Speciation) for many. grassland: taxa off North
AMErica

Southern grasslands are more ancient, more
species-rich, and have a much higher rate of;
endemism than the grassiands of'the Midwest
and Great Plains (the “Prairie Region®)

Tihe SE Coastal Plain has: 1630 endemic plant
taxa and 47 endemic genera, most associated
with grasslands (Sorrie and Weakley: 2001, Peet
2006) — only. the Califerniar Eloristic Province in
North America supports more endemics

Southern grasslands Were major refugia for the
grassland taxa of eastern and central North
America during glacial episodes



Which is the Hotspot of Grassland Biodiversity?

Andropogor,

Sorghriastirum

SchizachyrHum

L/atrs

Echinacea

“Prairie Region”

2 Spp-

1 sp.

1 sp.

10 spp.

3 Spp-

Southeast

19 spp. in FL

16 spp- iIn NC
11 spp. In LA

4 Spp-

10 spp- in EL
3 spp- In NC
5 spp- In LA

14 spp- in EL
12 spp: in NC
5 spp- in LA

9 spp.

Source: A. Weakley (pers. comm.)



Example: The Bibb County (Ketona) Glades of Alabama
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Recently Described Taxa Endemic to Bibb County Glades
(Other new taxa are still being described!)

Alabama gentian-pinkroot: Spigelia gentianoides var. alabamensis,
Cahaba daisy fleabane: Erigeron strigosiis var. dolomiticola
Cahaba paintbrush: Castilleja kraliana

Cahaba prairie-clover: Dalea cahaba

Cahaba torch: Liatris oligocephala

Deceptive marbleseed: Onosmodium, decipiens

Ketona tickseed: Coreopsis grandifiora var. inclinata

Sticky rosinweed: Siiphium. glutinosum

Source: J. Allison:
and Allison and Stevens (2001)


http://www.mindspring.com/~jallison/lostworld.htm

Spigelia gentianoides var. alabament
Alabama Gentian-pinkroot
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Marshallia mohrii
Coosa Barbara’s Buttons
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Biological Report 28
February 1995

Endangered Ecosystems of the

United States: A Preliminary
Assessment of Loss and Degradation

Noss, LaRoe, and
Scott (1995)

National Biological Service

Department ¢ he Interig




Ecosystem (Biome) | %o converted | % protected |C:P
Type

Temperate grasslands, |45.8 4.6 10:1
savannas, and

shrublands

Mediterranean forests, |41.4 5.0 8:1

woodlands, and scrub

Tropical/subtropical |48.5 7.6 6:1
dry broadleaf forests

Temperate broadleaf |46.6 0.8 5:1
and mixed forests

Tropical/subtropical |27.3 6.7 4:1
coniferous forests

Adapted from Hoekstra et al. 2005




Wiregrass Savanna
Apalachicola NF, FL
Philip Juras
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Premise:

By understanding how Southern
grasslands arese and were maintained (or
changed) over time, we have a basIs for
Intelligent conservation, restoration, and
management off these ecosystems.



Factors that might create or maintain
southern grasslands

Climate and' weather (e.g., drought)

Substrate (edaphic factors) and
landform

Fire (lightaing or humans)

Other disturbances (e.g., hurricanes,
tornados, floeding) and combinations

Competitiveness
llarge Herbivoeres
Interactions and Synergisms



Climate and Weather
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Average Annual Precipitation of the United States (in inches).
Zonal prairies: 10-40” Southeastern Grasslands: 40-70”
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There are fish in this prairie!

(for about half of the year...)
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The explosion of C, grasses 8 mya, replacing C; forests with C,

savannas and prairies (Beerling 2007)
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Many species of glade and
outcrop communities in the
Southeast, such as this
Cedar Gladecress
(Leavenworthia stylosa)
endemic to the Central
Basin of Tennessee, have
their closest relatives in
the West.

Astrolepis integerrima,
False Cloak Fern, is
disjunct in the Bibb Co.
Glades of Alabama,

700 miles from its nearest
locality in West Texas.
(Photo by Jim Allison)



Percent Silt in A Horizon

Model Landscape of Coastal Plain Longleaf Pine Communities Showing
Dominant Vegetation in Relation to Soil Silt Content and Soil Moisture

100

50

Dry Ultisols —
No natural vegetation remains;
primarily agriculture
Well-drained Wet Ultisols -
Ultisols — Savannas
Silty uplands
/ Entisols Spodosa.s -
Enti = e Flatwoods
ovwan | Sube
sandy uplands
barrens and yue
sandy uplands
| Super-Xeric Xeric Sub Xeric Mesic Wet Mesic Hydric

Soil Moisture

(Peet 2006)
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Figure 63. Flatwoods seepage bog developed along a gentle slope/moisture gradient.



Fire

(and positive feedback between flammable plants and fire)




Ecological Role of Fire

Often'is better thought of'as an ecological
driver than as a disturbance per se

Reduces competition for Key: resources
PFOMOLES regeneration

REcycles nutrients and: affects water and
sediment delivery: throughout watersheds

Maintains populations of: fire-adapted Species
and the communities they compose

I;__nhibits INVAsION Of SPecies poorly adapted to
re

Creates and maintains a shifting landscape
MOSsaic
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The Natural Fire Season Based on Thunderstorms (e.g., North Florida)

35
® Area Burned
30
- B Thunderstorm Days
Percent of 20
Yearly Total

15

10

From: Bill Platt
after Komarek (1964)



Presettlement Fire Regimes (for most exposed portions of the landscapes).
From Frost (2006) adapted from Frost (1995)
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Model of Potential Successional Pathways over Several Centuries with
Alternating Fire Frequencies and with Shifting Dominance by Pine and Oak.
From Stout and Marion (1993) in Martin et al., adapted from Myers (1985)
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Fire Seed
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The Dixie Crusaders and Smokey Bear

WOODS FIRES

GROWING CHILDREN
NEED GROWING TREES

GEORGIA__ =

LR ERATIN

*EDICAN

FORESTRY ASSK

>

EQUIPPED WITH ACME!

In its untiring efforts to spread knowledge and deveiop Interest in
the preservation of tree life, The American Forestry Association bas
turned to the motion picture as a medium of expression. A fleet of
trucks, ‘“‘theatres-on-wheels,"” have been equipped by the Assoclation
and tour the country, teaching by actual pictorial example the subject
of forestry

Acme Projectors are used on these claborate trucks and present
their intereating stocies with crystal clear, razoc sharp, flawless and
flickerless pictures.

You can achieve simlilar results with an Acme Projector.

Write for Bookiet Number PA-7

ACME DIVISION
International Projector Corporation
90 Gold Street New York City

AR T

Concerted efforts to eliminate fire and grasslands



http://en.wikipedia.org/wiki/Image:Smokey3.jpg

Anthropogenic
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Other Disturbances and Combinations
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It gets windy in the Southeast....
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L.arge Herbivores




“Chain of Herbiveres™ Hypothesis
(Weigl and Knowles 1995)

After European Settlement —
Sheep, Goats, Cattle, and Horses

Pre-European Settlement Herbivores:
Bison, Elk, and Deer

Pleistocene Megaherbivores —
ca. 20 spp. Documented in Region




Interactions and Synergisms

For example, what determines if an area is dominated by
Florida dry prairie rather than pine flatwoods (savanna)?



Hypothesized responses of an ecosystem to fire frequency along a
landscape gradient from forest to savanna to prairie. From Platt (2006)
adapted from concepts in Gilliam and Platt (2006) and Beckage et al. (2006).

m= wem |m= Fire Frequency wem| mem ==l

Trees
dominant Warm-season
grasses
| dominant
Closed Overstory Canopy I Partial Overstory Canopy I No Overstory
No Groundcover Partial Groundcover Complete Groundcover

Forest 1 Savanna L Prairie




lﬁ > | '-.-.."- g NN AN & "‘—xn. a4 I
‘m_» eli ”.’% R BT i S g T ot g .y g -~ “-, LG ~.\" ‘m.r R K T e .
-v't:'r" v Y4 '., 24 , ,:_ s \ ".'. ; . i b b g | e M} " '\. “" 47 “ “ 3 TR 6” .a"-f\
" I ey &u‘wn\ * ﬂ' \g \.» : ' ""““ my T L an sVl - S, : A [‘ ﬁa’“ 'Q"\ * l‘ * . “v ¥ “: _
N : Q g 0 o ) ‘\V’. A \ 4 LS o : ~ :
: ﬁ Q pul\:\ )W,. n, % ']‘ ;‘ ?’I{' - .4:"‘-}’ 't " Q"ﬁ' - _,\\“-“‘-_0;(‘." ) .\-‘ ' :_‘ .;‘};‘“ ‘ 7 it ¥
Y H \ At . \ o Ot N 2 ST } 4~ 0o LSRN 1A : L .
"’t hh \ ' \'é iy } I Q "'L 4 j’\‘ ‘“ &‘M s k?;\:{’ ]f.ﬂ : X k‘:\ ) ﬂ"“ ! .‘~. f -_|,"“_ \ . N 4 "‘r“ V \ : w-*’,' 1y .
,' ",‘-ﬁ‘"f \ ' )” I. RN ‘k / “ pr,, 5 & 5 RN 7o Al : A 0
¢ y : ] \ v ) 'd ! .

. ' r : ‘ "&- e\ 1. 2N % u,\‘. ' ) \"- .“’ \ N e \} ‘l;.‘\“df‘}: A\ 0 ‘ 2 3 \t AN v Y “ ’ . ‘:..
: \ WA r 0,0 J A\ MW \

\.
\'..
»d,

="y

R % 8 .’)‘ ‘ \".L"l. '-’ i ,"-‘\ \"' A ,“. 2 W . "J'". y At \* . v
: t ‘{N ‘X‘ ‘.'.". ‘\‘ l’ Y ,I Vi ey [N A {1 LS "\\\:‘d Vil VP <

|

.‘\', 5‘ {i‘/) 5 -\\ 1 \“\\\ ’_‘\.,\\ ".‘ ) .:\l\vr\'.“‘:"‘\\:'\"l“ "f_‘..'”l‘ o ‘:v/‘ i\, ‘4"?’;’ | -'_.‘
W75 SRR RS FRRRL ) AT
| S S "‘N.-“SL' e i\ MRV ! | i
- o W ., ) \ \\\ l}\\ 9

!
AT K
.'\ S
NG - N
ALY N \
0 \*

e

ol e | ‘, Ny "' - »%\ Flatwoods ecotcm% &) | ‘t; ,:",‘,
//\ JH A (, g7 3 wf\“\\‘\-\-»'. ,//.”y, /i \ . } ‘\ with dry prairie . W ;""f‘fi
e\ 1l \/\\] T\ YN R S (Thireed akes WMA, FL. §»7 ST

N arii 8 e e (R U |
" - /i( ) \\ \"‘\ ' ‘ \\ \\ . :



Predicted effects of frequent flooding combined with fire on the position
of an ecosystem along the forest-prairie continuum. From Platt (2006)
adapted from concepts in Gilliam and Platt (2006) and Beckage et al. (2006).

BN . A-_—_ I s Fire FFEQLIEI"’ICY _I L >
Flood tolerant, fire-adapted
trees dominant Flood-tolerant, pyrogenic
warm-season grasses &
sedges dominant
nsed 31100 Partial Oversto =lalels Mo Oversto
No Groundcover Partial Groundcover Complete Groundcover

Forest I Savanna | Prairie



General Model for Origin and Maintenance of Southern Grasslands

Large
Predators

Hydroperiod 1

Climate ‘ Grassland Large Herbivores
Browsers
VS.
Grazers

Substrate and
Landform




Advantages ol Ecosystem-level
Conservation

Can't pessibly consider the needs of all
species individually.

Protecting and managing €COSYSLEMS will
protect the majority ofi Species (the “coarse
filter™ Nypothesis) andiis more cost-effective
than a species-by-species approach

FOCUSINg on ecosystems allows direct
consideration of abiotic factors and
ecologicall processes

Nevertheless, individual “focal® species and
SpPEcies com yosition are often the best
Indicators of ecosystem quality and integrity



The Future?
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« How we treat these ecosystems — restoration
and management vs. destruction — will largely

determine their fate
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