LANDFIRE Biophysical Setting Model

Biophysical Setting 4311320 Central Mixedgrass Prairie

(] This BPS is lumped with:
[ This BPS is split into multiple models:

‘General Information
Contributors (also see the Comments field Date 4/22/2007
Modeler 1 Morgan Beveridge a00fm1 @gmail.com Reviewer Jim Drake jim_drake @natureser
ve.org
Modeler 2 Paul Pooler paulpooler.bia@gmail.c Reviewer Susanne Hickey  shickey@tnc.org
om
Modeler 3 Mark Browning a00giss @gmail.com Reviewer
Vegetation Type Map Zone Model Zone
Upland Grassland/Herbaceous 43 [JAlaska [LJN-Cent.Rockies
. i [ ] California []Pacific Northwest
Dominant Species* General Model Sources .
- [ ]Great Basin [ ]South Central
HECO26 KOMA v Literature [ ]Great Lakes [ ]Southeast
NAVI4  ANGE Local Date% [ ] Northeast [ ]S. Appalachians
PASM  SCSC VIExpert Estimate Northern Plains [ ] Southwest

CAFI BOCU

Geographic Range

This mixedgrass prairie system ranges from SD into the Rolling Plains and the Edwards Plateau of TX.
The loessal regions in west-central KS and central NE, the Red Hills region of south-central KS and

northern OK are all located within this system (NatureServe 2007).

This BpS is of limited extent in MZ42. It would have only had small, scattered occurrences in 251Gc and

251Ga. It is probably not a BpS that can be mapped in MZ42.

Biophysical Site Description

Elevations range from 1200-3000ft. Temperatures range between extremes of hot summers and cold
winters that are typical of a continental climate. This system occurs in the 16-18in precipitation zone. In
NE, ECOMAP section 332C, the rainfall is higher than this, approximately 20in or more east to west in
subsections 332Cc, 332Cf, 332Ce. Most of the precipitation occurs during the growing season. Soils vary,
but are generally mollisols. Soils in this BpS are formed from a diverse mixture of various sedimentary
deposits. These soils range from clayey to loamy with sandy loams present in the western edge. Terrain
consists of gently undulating hills to large expanses of flat open ground in central NE, this type occurs on

loess soils with very rugged terrain.

Vegetation Description

This vegetation type is characterized by the dominance of grasses such as western wheatgrass and little
bluestem on thin uplands. This system typically contains grass species such as Bouteloua curtipendula,
Schizachyrium scoparium, Andropogon gerardii, Hesperostipa comata, Sporobolus heterolepis, and
Bouteloua gracilis, although the majority of the associations within the region are dominated by

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http:/plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Pascopyrum smithii or Schizachyrium scoparium. Isolated patches of Quercus macrocarpa also can occur
(NatureServe 2007).

This system includes elements from Western Great Plains Shortgrass (BOGR) but these are probably just
micro sites. Trees are limited to riparian areas and drainages which may be listed under a different BpS.
Silver sage may be found in some floodplains. Other woody species include skunk brush sumac and
snowberry, but these species are limited in abundance. Wild plum, buffalo berry, and choke cherry are
present in limited amounts throughout the area.

Disturbance Description
This area is strongly influenced by wet-dry cycles. Fire, grazing by large ungulates and small mammals
such as prairie dogs, and soil disturbances (i.e. buffalo wallows and prairie dog towns) are the major
disturbances in this vegetation type. During dry conditions, there would be more grazing near permanent
sources of water. During favorable conditions, grazers would graze further from permanent water sources.

It would be difficult for prairie dogs to move into an area without some kind of mechanism to reduce the
vegetation, which could be drought, grazing or a combination of any. Under higher precipitation periods
and with light grazing, grass would grow quickly, and prairie dogs and other native ungulates might not
be able to keep the grass down. Heavy ungulate grazing could create the right conditions for the prairie
dog stage. Under favorable conditions, the prairie dog towns could even shrink because the vegetation is
growing so fast. During dry conditions, short stature vegetation coupled with grazing can create more of a
prairie dog community. Dry conditions can also set the stage for fire, which might then homogenize the
landscape. Then the regrowth areas would be nutritious and palatable for the grazers. In wet cycles, there
is broader grazing, as grazers would venture from permanent sources of water (Jack Butler, USFS, pers
comm.).

MZ39 and MZ40 modelers recognized a varied degree of grazing pre-European settlement due to bison
migration and other ungulates. Heavy grazing would move the community back to earlier stages.

Local site heterogeneity occurs on an even smaller scale, such as with bison wallows — which could even
create ephemeral wetlands and a mesic situation. Carcasses could even create heterogeneity. There is also
patch grazing occurring, and repeated re-grazing, which is enhanced by urine deposition, and an increased
chance of re-grazing. Patch grazing creates a mosaic. It is possible that fire could homogenize an area
from the preceding patch mosaic (Jack Butler, USFS, pers comm.).

Historically, there were likely close interactions between fire and grazing since large ungulates (i.e.: bison)
tend to be attracted to post-fire communities. Average fire intervals are estimated at five to 15yrs, with the
average probably eight to 10yrs. Lightning fires were most common in July and August, but probably
occurred from about April to September. Seasonality of fires influences vegetation composition. Recurring
early season fires (April - May) tend to favor warm-season species, while late season fires (August -
September) may affect grass species relatively equally. Cool season grasses begin to cure in mid June,
making fire more likely in late summer than earlier in the growing season. Fires historically could occur at
any time of year, but most likely more common in late summer if dry and in early fall after frost and than
again in early spring prior to green up.

Native American fires were prevalent in and around encampments for the purpose of driving animals and
in some instances escaped cooking or warming fires.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Replacement fire in our model does remove 75% of the aboveground cover as assumed in the literature.
However, MZ39 and MZ40 modelers did not think that loss of the aboveground cover by the replacement
fire will necessarily induce retrogression back to an earlier seral stage because the main component of
dominant grasses remains unharmed to insure the continuity of the seral stage. However, fire will
significantly reduce cover for a season or two. Forb species are often more prevalent for the first few years
as well.

Ortmann in his RA review, suggested that, in addition to fire, drought and grazing, insect outbreaks
(Rocky Mountain locust) would have impacted all classes.

From instrumental weather records, droughts average about one in every 10yrs, but droughts are often
semi-periodic lasting three to four years in 30 to 40yr cycles.

Adjacency or Identification Concerns
This system is bordered by the shortgrass prairie on its western edge and the tallgrass prairie to the east. In
MZA42, Central Tallgrass Prairie and North-Central Sand and Gravel Tallgrass Prairie Systems would
often be adjacent to the small stands of this mixedgrass System.

There are some good examples of mixedgrass prairie still in the Dakotas. There are some well managed
ranches and parks. There is enough public land — approximately three million acres of national grasslands
as well as national parks which are in good condition. There are also some private lands in good
condition. There are some shifts in species but perhaps just western wheatgrass and blue grama (Jack
Butler, USFS, pers comm).

Current conditions in Loess Hills grassland system is degraded by chronic improper grazing with lots of
C3 exotic grasses having replaced former C4 dominants.

Typical to this region is the encroachment of eastern redcedar. Many unmanaged landscapes are becoming
totally dominated by redcedar. Differing tribal management practices can influence the degree of
encroachment, particularly along the Missouri River. Many introduced species such as smooth brome,
Kentucky bluegrass, Canada thistle, and, Japanese brome, are increasing. Sweet clover, biannual, can
increase during wet springs. Massive encroachment of other introduced species i.e. leafy spurge, redcedar.
Cheatgrass currently is increasing in portions of this system. Cheatgrass is a winter annual and decreases
under spring prescribed fire.

Plowing has occurred today.

Landscape burning was much more prevalent than today by either Native American burning or
unsuppressed free burning wildfire.

There might be more of the early successional, shortgrass class (A) on the landscape today, due to
introduced species and grazing.

When thinking about similarity or departure from historic or uncharacteristic communities at landscape
levels, the following situations might be useful to check mapping results against classification and model

logic. The major influences on current vegetation composition and structure in the Great Plains are:

1) Conversion of grassland to cropland.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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2) Introduced species, primarily crested wheatgrass, annual bromes, smooth brome etc. and sweetclover.

3) Shift from midgrass dominated grassland communities to shortgrass dominated communities through
season long heavy grazing (departure from historic), if percentage is outside range of variability. Prairie
dog towns would fit into this category. This dynamic can be a response to long-term periodic drought as
well (departure from historic range). The midgrass to shortgrass change is a shift that has occurred
historically in response to fluctuating climate (drought, above normal precip cycles), grazing
intensity/recovery. More may be in shortgrass, under current intensive pastoral grazing systems vs.
migratory grazing patterns that occurred historically. Grazing would shift midgrass communities to
shortgrass dominated communities (Bison may or may not have influenced this, but season long heavy
livestock grazing seems to cause this shift). So a high percentage of the landscape in shortgrass, vs.
midgrass, would indicate a departure.

4) Shift from grassland communities to forest, wooded, or shrub dominated communities in absence of fire
(departure or uncharacteristic for grass bps). This may be a key shift that has occurred or is occurring on
the great plains along with conversion of rangeland to cropland and planting of introduced grass species
(CRP lands). Current CRP practices are native vegetation. Probably more meaningful in terms of fire
disturbance relationships than the shortgrass-midgrass shift.

With the exception of areas occupied by prairie dog towns, the characteristic late succession communities
should be dominated by midgrass dominated plant communities. Tall grass dominated communities would
only occur as unmapped inclusions associated with topo-edaphic positions. Tall grass dominated
communities include those dominated by prairie sandreed, big bluestem, and Indian grass.

Native Uncharacteristic Conditions

Scale Description
Fires probably ranged in size from 10s to 10,000s of acres. The variation depends on build-up of fuels
which were influenced by precipitation and grazing. Extent of weather influences (wet-dry cycles) would
have been very widespread. In the loess canyon regions and other areas where terrain is rugged, such as
along the Missouri River, topography would influence spread of fire.

Local site heterogeneity occurs on an even smaller scale, such as with bison wallows — which could even
create ephemeral wetlands and a mesic situation. Carcasses could even create heterogeneity. There is also
patch grazing creating a mosaic. It is possible that fire could homogenize an area from the preceding
patch mosaic (Jack Butler, USEFS, pers comm.).

Issues/Problems
The model created by MZs 31 and 39 modelers was based upon a composite 26yrs of range management
and prescribed fire monitoring, on the following Indian Reservations: Lower Brule, Crow Creek,
Rosebud, Pine Ridge, Yankton, and land of the Ponca Tribe of NE.

Comments
For MZ43 this model was adopted from the same BpS in MZ39 by Randy Swaty (rswaty @tnc.org). Only
minor editing of the description was done to fit the geographic range to MZ43 so modelership was not
changed.

The model was reviewed for MZ39 by Jack Butler (jackbutler @fs.fed.us) and Cody Wienk

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
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(cody_wienk @nps.gov).

This model for MZs 31 and 39 was adapted from the model from the same BpS 1132 from MZ30 created
by Mitch Iverson, Amy Symstad, Travis Lipp and reviewed by Steve Cooper, Steve VanFossen, Eldon
Rash. Model for MZs 31 and 39 changed significantly quantitatively. Co-RL for MZs 31 and 39 also made
some model tweaks to more similarly match MZ30 model. Review also resulted in quantitative changes,
but modelers were consulted to determine if they wanted to change modelership or not.

The model for BpS 1132 for MZs 29 and 30 was adapted from the RA model R4PRMGn Northern Mixed
Grass Prairie, created by Cody Wienk and Lakhdar Benkobi and reviewed by David Engle and John
Ortmann. Other modeler for MZ30 was Terry Chaplin. Other reviewer was Jim Von Loh. RL for MZ30
also provided input and changes to the model to a great extent. Approval from original modelers/reviewers
sought.

Vegetation Classes

Indicator Species” and  gyyycture Data (for upper layer lifeform)

Class A 97 % Canopy Position Min Max
Early Development 1 Open ARFR4  Lower Cover 0% 40%
Upper Layer Lifeform BOGR2  Upper Height Herb Om Herb 0.5m

Herbaceous PASM Upper Tree Size Class ‘
Shrub BUDA Upper
DT i Fuel Model | L] Upper layer lifeform differs from dominant lifeform.
ree Fuel hoael
Description

This is the immediate-post-disturbance-post-fire stage or the very short-stature vegetation resulting from
disturbance or heavy ungulate grazing. The fuels in this class are generally too sparse and/or too short to
carry fire.

A variety of forb species such as scarlet globemallow and curlycup gumweed cab are common in this class,
and grasses can also be common. This class will have species that are grazing resistant and low growing and
drought-tolerant.

Common grass species include blue grama, buffalograss, western wheatgrass, and prairie junegrass. Fringed
sagebrush can also be a component of this class. Prickly pear, man sage (ARLU), fringed sage, and broom
snakeweed occur in this class. Abundance of prickly pear is much higher than in other seral stages. Other
species are SPCO and ARPU9.

This class was initially set to succeed to class B between three and seven years. However, reviewers
questioned the low range of three years. It would succeed in three years only under favorable conditions —
unless the site is occupied by prairie dogs, and then it would remain as a prairie dog stage. It would increase
in size during drought and grazing and then it would decrease during a wet cycle. It’s a shifting mosaic of
prairie dog movement and towns dependent on grazing and wet/dry cycles. If in a pdog state, then the class
would last longer in order to transition out of it; however, this is accounted for, by having a pdog disturbance
in the model, resetting succession and keeping it in this class. This class was therefore set to succeed to B
after six years, as per reviewer comments.

Prairie dogs probably occupied between 15-40% of an area during some time. Class A should probably have

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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between this amount, since class A includes both the prairie dogs and post-disturbance areas. Amount in this
class would also vary by distance to permanent sources of water. During dry conditions, there would be more
grazing near permanent sources of water. During favorable conditions, grazers would graze further from
permanent water sources. However, it would be difficult for prairie dogs to move into an area without some
kind of mechanism to reduce the vegetation, which could be drought, grazing or a combination of any. (Jack
Butler, USFS, pers comm.).

Data from prairie dog towns (early seral, aka class A) suggest cover ranges from O to 40%. Height is most
valuable measure of difference between early and other seral stages, but height in mixedgrass prairie often is
not much greater than 50 cm -- resolution of mapping may not be great enough to distinguish among classes.

High, prolonged heavy grazing was modeled as Optional 1. This occurs on 20% of this class each year,
keeping it in this class. This includes prairie dog impact.

Drought combined with grazing was modeled as Optional 2. This occurs on 1.2% (.012 probability - every
80yrs) of this class each year. Drought alone was modeled as wind/weather stress occurring every 25yrs but
not setting it back to the beginning of the stage.

Regular grazing occurs on 60% of class each year.

Replacement fire occurs every 5-10yrs. However, reviewer questioned this interval, as this class and fire is
driven more by wet/dry cycles. Most of this class A couldn’t carry a fire if heavy grazing and drought are
occurring as well as prairie dogs. Therefore, this was changed to occur every 25yrs. Fire also doesn’t set this
stage all the way back to the beginning, considering the grasses would quickly resprout. It would take fire,
grazing, drought to set it all the way back to the beginning.

Drought conditions could force this stage back to bare ground and annuals. Historically, however, there was
very little of the component of annuals and shrubs.

Indicator Species* and Structure Data (for upper layer lifeform)

Class B 2% Canopy Position Min Max
Mid Development 1 Open BOGR2 Mid-Upper  cover 41% 100 %
Upper Layer Lifeform PASM Upper Height Herb Om Herb 1.0m
Herbaceous CAFI Middle Tree Size Class |
SCSC Middle
[] Shrub L] Upper layer lifeform differs from dominant lifeform.
D Tree Fuel Model 3
Description

Blue grama, western wheatgrass, needlegrasses, prairie junegrass, upland sedges, and little bluestem are
common grasses. In some areas species such as big bluestem, prairie sandreed are locally common. Western
wheatgrass and little bluestem are the most common species as this class ages. In some areas, western
wheatgrass forms dense stands.

Common forbs include scurfpea, prairie coneflower, Rocky Mountain beeplant, scarlet globemallow, and
dotted gayfeather. Prickly pear, man sage (Artemisia ludoviciana), fringed sage, snowberry and broom

snakeweed occur in this class. Also, Agropyron smithii is present.

Cover in this class would actually range from 40 to 80%, depending on soils and weather for the year and the

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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addition of the third class to account for abnormally long periods of low fire activity.

Native grazing occurs on approximately 20% of the class each year, maintaining this stage. High, prolonged
heavy grazing was modeled as Optional 1. This occurs on approximately 25% of this class each year.

Replacement fire occurs approximately every ten years. It was modeled as occurring every 10yrs, most of the
time not causing a transition back to the beginning, but some of the time causing a transition back to A. After
fire, there is probably also heavy grazing.

Drought can also occur, but infrequently causing a transition back to class A. Regular drought could occur
and not cause a transition (not modeled).

With lack of fire, encroachment might occur after this class. Trees (juniper, chokecherry) and shrubs might
appear with higher cover. This class was therefore modeled as succeeding within itself but having an
alternate successional pathway going to C with a probability of .01.

It would be uncharacteristic to have higher than 20% cover of shrubs/trees.

Indicator Species* and
Canopy Position

Class C 1% Structure Data (for upper layer lifeform)

. Min Max
Late Development 1 Closed PRVI Mid-Upper Cover 1% 60 %
SYOC Lower Height Shrub 0 6o Shrub >3 1o
JUVI Upper eig . rub 0.6m rub >3.1m
Upper Layer Lifeform PASM Lower Tree Size Class ‘
[ Herbaceous . . . .
Shrub Upper layer lifeform differs from dominant lifeform.
T Fuel Model 2
ree Grasses encompassed open areas between
stands of cedar.
Description

The transition to class C would occur due to lack of fire over an extended period of time. This shrubby stage
might occur more on the eastern end of the map zones or in areas that are more protected from fire such as
ravines in the deep loess regions.

Shrubs and other climax species would dominate with an understory of fine fuels within the unburned area.
Any areas within this class that do burn would return to class A conditions.

Grazing occurs that would cause a transition back to B on 2% of the class each year.

Replacement fire occurs approximately every 10yrs.

o Indicator Species* and
Class D 0% Canopy Position

Structure Data (for upper layer lifeform)

Min Max
Not Used] [Not Used
[ Used] [ Used] Cover % %
Upper Layer Lifeform Height
D Herbaceous Tree Size Class ‘
JShrub . . . .
Tree Fuel Model [] Upper layer lifeform differs from dominant lifeform.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Description

Class E 0% Indicator Species® and gy cture Data (for upper layer lifeform)
Canopy Position Min Max
[Not Used] [Not Used] Cover % %
Upper Layer Lifeform Height
[ IHerbaceous Tree Size Class ‘
IShrub . . _—
DTree Fuel Model L] Upper layer lifeform differs from dominant lifeform.
Description
Disturbances
- - Firelntervals 4,0 F/  MinFI  MaxFI  Probability  Percent of All Fires
Fire Regime Group**: || 9 y
o o Replacement 22 .77 2 30 0.04392 100
Historical Fire Size (acres) Mixed
Avg 10000 Surface
Min 10 All Fires 23 0.04394
Max 100000 Fire Intervals (FI):
. i Fire interval is expressed in years for each fire severity class and for all types of fir
Sources of Fire Regime Data combined (All Fires). Average Fl is central tendency modeled. Minimum and
: maximum show the relative range of fire intervals, if known. Probability is the inver
M Literature of fire interval in years and is used in reference condition modeling. Percent of all
v|Local Data fires is the percent of all fires in that severity class.
Expert Estimate
Additional Disturbances Modeled
[ JInsects/Disease [VINative Grazing []Other (optional 1) heavy prolonged grazing

VIWind/Weather/Stress [JCompetition lv]Other (optional 2) drought + grazing
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Monday, March 02, 2009 Page 8 of 185



Nagel, Harold and Vern Plambeck, eds. 1998. Loess Hills Prairies of Central Nebraska, Platte Valley
Review.

NatureServe. 2007. International Ecological classification Standard: Terrestrial Ecological Classifications.
NatureServe Central Databases. Arlington, VA. Data current as of 15 April 2007.

Singh, J. S., W. K. Lauenroth, R. K. Heitschmidt and J. L. Dodd. 1983. Structural and functional attributes
of the vegetation of northern mixed prairie of North America. The Botanical Review 49(1):117-149.

Weaver, J.E. and F.W. Albertson. 1956. Grasslands of the Great Plains: their nature and use. Johnson
Publishing Company, Lincoln, NE.

Wright, H.A. and A.W. Bailey. 1980. Fire ecology and prescribed burning in the Great Plains—a research
review. USDA Forest Service General Technical Report INT-77. Intermountain Forest and Range
Experiment Station, Ogden, UT.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev

Monday, March 02, 2009 Page 9 of 185



LANDFIRE Biophysical Setting Model

Biophysical Setting 4311620 Western Great Plains Floodplain Systems

(] This BPS is lumped with:
[ This BPS is split into multiple models:

‘General Information
Contributors (also see the Comments field Date 6/1/2007
Modeler 1 Dave Ode dave.ode @state.sd.us Reviewer Jim Drake jim_drake @natureser
ve.org
Modeler 2 Co-RL Elena econtreras @tnc.org Reviewer
Contreras (modeling
fixes only)
Modeler 3 Reviewer
Vegetation Type Map Zone Model Zone
Wetlands/Riparian 43 [ ]Alaska [ IN-Cent.Rockies
. i [ ]California [ ]Pacific Northwest
Dominant Species* General Model Sources []Great Basin []South Central
PODE3  CORNU Literature [ ] Great Lakes [ ]Southeast
SALU2  ROSAS WiLocal Date% [ ] Northeast [ ]S. Appalachians
SAEX  FRPE Expert Estimate Northern Plains [ ] Southwest

SAAM2 ARCAI13

Geographic Range
This includes the Great Plains river systems from eastern MT west to the Rocky Mountain front. Such
river systems include the Missouri, Musselshell, Yellowstone,Teton, Marias and Sun rivers. The major
tributaries to these river systems would be in this BpS. This includes the Cheyenne River in MZ31 into
MZ29, Belle Fourche in WY into SD, and Little Missouri - ND/SD, Yellowstone River. In MZ30, it
would be in section 331Md along the floodplain of the Little Missouri River. This would occur
throughout MZ29 in MT, including Yellowstone and its major tributaries in Big Horn, Tongue, Powder,
and the Little Missouri. In MZ30 it would include the Yellowstone and Missouri Rivers (ECOMAP
sections 331E, 331M).

In MZs 39 and 40, this system goes northwest from ECOMAP subsection 332Bb. It’s northwest of
Yankton, SD, which is a break in the Missouri River. The one mile wide floodplain with eastern trees
stops at Yankton, then going west, the floodplain is one mile wide and only has cottonwood as early tree
species.

It's difficult to determine geographically where the Western model ends and the Eastern model (BpS
1469) starts, but it probably starts/ends around Yankton, SD or perhaps up to Fort Randall Dam might be
a good dividing line for Eastern vs. Western on the Missouri.

See Adjacency/Identification Concerns box regarding smaller second and third order prairie streams and
where they occur or what they're classified as. Also see Adj/ID box to describe how to distinguish this

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http:/plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev

Monday, March 02, 2009 Page 10 of 185



from Rocky Mountain riparian systems and the Eastern Floodplain Systems.

Biophysical Site Description
Alluvial surfaces, usually bare, within broad floodplains are present as low elevation shorelines and
barforms. The slightly higher fluvial landform adjacent to the channel forms the first terrace for fluvial
dependent species. Over time, laterally migrating point bars form bench platforms that may become late
seral stage floodplain forests.

Great Plains riparian and floodplain systems will be lower elevations in the plains matrix.

Dominant communities within this system range from floodplain forests to wet meadows to gravel/sand
flats; however, they are linked by underlying soils and the flooding regime.

Vegetation Description
Dominant types in this system are cottonwood and willow. This consists of broadleaf deciduous forests
dominated by cottonwood (primarily Populus deltoides), yellow willow, or peach leaf willow and sandbar
willow. In the Milk River drainages, narrowleaf cottonwood (Populus angustifolia) is common (but rare
or absent in MZs 29 and 30). Narrowleaf cottonwood occurs in upper (intermountain valley) reaches of
the Marias and Yellowstone rivers. Black cottonwood (Populus trichocarpa) is found along the Milk and
Yellowstone, but only occasionally along the Marias (and not in MZs 29 and 30). Early seral stage
phreatophytic vegetation becomes established on low elevation flood deposits; however, long-term
survival is possible only on bare, moist sites on slightly higher elevation (one to three meters above low
water line, or slightly higher elevation possibly due to sedimentation over the original recruitment
surface). Other species found in the floodplain riparian zone include sandbar willow, box elder, green ash
typically associated with late seral stages. Box elder is present in the Dakotas.

P. deltoides and Fraxinus pennsylvanica are characteristic of Great Plains riparian forests. Fraxinus
becomes a dominant in MZ30 riparian areas where it comes in after P. deltoides, grows much more
slowly, but persists after P. deltoides because it can recruit into shaded, relatively undisturbed sites.

Green ash commonly forms a subcanopy in older stands and can eventually dominate if stands persist for
more than 150-200yrs without major flood disturbance.

PODE is a pioneer species along Missouri River, in central ND, in southeast SD and near Omaha, NE,
and is replaced successionally by various combinations of Fraxinus, Ulmus, Acer, and Celtis (Hansen et
al. 1984). Undergrowth is dominated by SYOC, RHAR (in the uppermost reaches but not in the plains),
and other shrubs. Among the grasses, Spartina pectinata, Elymus canadensis, and Muhlenbergia
racemosa are important.

In Theodore Roosevelt National Park in ND, Poa pratensis is the most important grass, and Melilotus
officinalis is the most important forb (Hansen et al. 1984).

Silver sage might be present in this system in the late successional stage. American elm is also a
secondary successional species and codominant.

Understory species in these later seral stages may include dogwood, currants, snowberry, wild rose and
chokecherry.

The 1one mile wide floodplain with eastern trees stops at Yankton, SD, then going west, the floodplain is

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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one mile wide and has cottonwood and peachleaf willow as early tree species.

With the absence of fire and occasional overgrazing, silver sagebrush has locally invaded upland sites,
which is how some range ecologists interpret it. It is unclear how extensive silver sagebrush was
historically. The fact that sage grouse were historically collected all the way east to the Missouri River
gives cause to wonder about the previous extent of sagebrush (Dave Ode, pers comm).

ARCA/PASM is fairly extensive along the floodplain of the Little Missouri River and along the first and
possibly second terrace of some of the more major tributaries of the Little Missouri (Jack Butler, USES,
pers comm).

Disturbance Description
The development and maintenance of this system is dependent on fluvial geomorphic processes such as
channel meandering/erosional processes of river flooding, sedimentation, erosion, channel avulsion and
barform accretion driven by hydrologic variability. This variability incorporates the features of timing,
duration, frequency, magnitude, and intensity of flooding. Regeneration of the dominant species
(cottonwood and willow) is dependent on flooding and movement of river channels, which creates bare,
moist soil needed for seedling establishment. Oxbow and slough development also influence the floodplain
system and create variability in plant community composition. Upper terraces have infrequent flooding
and scouring events, while the lower terraces nearest the river flood frequently.

Early seral stage development stands are produced on point bars via channel meandering, which occurs
most often during moderately frequent high flows. They are also produced in other ways - i.e.: there are
two kinds of rivers - meandering as well as occurring on areas of sediment deposition - if river has large
flood and bare area created, then the system is established; or via silt deposit that assists establishment
(Scott et al 1996). On braided rivers (e.g. Platte), recruitment might occur most often during low flow
periods when vegetation colonizes and stabilizes bars within the active channel (Johnson 1994).

Scouring caused by ice jams during the winter, channel meandering, oxbows and slough development
greatly influence this system. Ice jams and ice scouring were not modeled.

Extreme drought can also kill cottonwood stands originally established under high-watertable conditions;
when drought is severe enough, available water in arid soil textures (coarse river deposits) is exhausted
and shallow root systems are no longer able to reach fallen watertable. Such drought was not modeled.

Changes in hydrology due to the activities of beaver are also an important ecological process in the Great
Plains Floodplain, particularly on the tributaries (Little Missouri) to the Missouri River, as well as
tributaries of the Yellowstone (Powder, Tongue, Big Horn). Beavers are present on the main stem
Yellowstone River, but are not critically important because bank dens are frequently flooded and
destroyed. Beaver impoundments kill trees (sometimes over large areas) and may create open water
habitat, willow stands, or contribute to channel meandering. The effects of beaver ponds on forest
dynamics in this system are also poorly understood at the landscape level, especially in the presettlement
context. Note that beaver populations might have been maintained at artificially low levels on the Great
Plains due to constant harvesting by humans. Beaver activity could have been a large influence in this
system historically. It could have contributed to the system going from the mid seral stage to the silver
stagebrush stage. However, this would happen if they were old stands on higher terraces close to the
channel, but not if they were younger stands on lower, moister terraces. Cottonwoods on lower moister
terraces would resprout and there would be a willow-cottonwood, beaver-induced disclimax. Beaver

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
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damage could be highly extensive in areas in this system (Lesica and Miles 2004; 1999). The effects of
beaver activity on forest dynamics in this system are also not well understood at the landscape level,
especially in the presettlement context.

Traveling ungulate herds and Native American activities locally impacted seral stage development.
However, not enough is known about such disturbance to attempt modeling. Native Americans likely
camped along rivers and used fire to attract game - low severity fires in early spring probably more
frequent than 50-75yrs (Jack Butler, USFS, pers comm).

This seral community is most affected by fluvial geomorphic processes such as flooding, avulsion and
deposition, and channel movement. The floodplain valley was modeled up to the last high terrace that
rarely floods to reset to an early successional seral stage. The model does include shallow wetlands,
sloughs or oxbows. Deep water habitat and the wetted width of the active river were not included in the
model. Different flooding regimes were used in the model. The rivers flood to some extent almost every
year. This annual, spring, snowmelt flooding is the primary driver of point bar formation. 50yr or 100yr
floods can wipe out point bars, but they form lots of habitat for cottonwood and willow establishment
through scouring and deposition. Minor, point-bar forming floods occur almost every year, while serious,
scouring, high-terrace depositing events may be 20-50yrs. Flood frequency is also based on location on the
floodplain, with higher terraces being subject to longer flood cycles.

Fire was a disturbance mechanism within portions of floodplain, however, the frequency and intensity is
unknown. We can, however infer mixed severity fires in general, given the highly variable species and
varying fuel amounts and spatial arrangements. The role of fire was less important, with relatively
infrequent and patchy, low-to-mixed severity fires. A reviewer (Steve Barrett, personal correspondence)
for Montana map zones commented that the overall MFRI was probably approximately 50-75yrs given the
presumably abundant ignition opportunities in the neighborhood (i.e.: occasional fires spreading into this
BpS from adjacent frequently burned grasslands). The overall MFRI was thus modeled as such. However,
Butler commented that Native Americans likely camped along rivers and used fire to attract game - low
severity fires in early spring probably more frequent than 50-75yrs (Jack Butler, USFS, pers comm). Upon
review in MZs 39 and 40, it was stated that fire was probably not a very important feature on the
floodplain forest (Dave Ode, pers comm.). Another reviewer for MZs 31, 39 and 40 stated that these sites
were 1. often somewhat protected from fire in three directions by being located within river bends. 2. such
sites were considered highly valuable by Native Americans, especially for protected winter occupation,
complete with firewood, and even some supplemental forage for a few select horses (ca. 1700 and after) in
the form of young cottonwood bark. It would have been a fairly trivial exercise for Native Americans to
protect these sites from wildfire/upland fires by essentially blacklining grass/tree boundary under
appropriate weather conditions. Some such protection probably was provided, given that even light surface
fires are extremely destructive to mature cottonwoods. If the highly flammable bark is ignited, it will
debark the entire tree. Mature trees do not reprout. Younger trees are easily topkilled, but can still
resprount. Mature cottonwood stands might have been, to a large degree a human artifact, i.e. they were
protected by native managers. Associated “seral stage” trees, e.g. green ash, elm, hackberry, also are quite
fire intolerant and successional pathway could only exist in virtual absence of fire, human regulated (John
Ortman, TNC, pers comm).

Adjacency or Identification Concerns
This system is easily identified by using the floodplain which is covered by a 10yr event. Surrounding
vegetation could vary from forested to grass prairie transition or bare rock or rock outcrops for instance in
the Badlands, White River in South Dakota, and on the Cheyenne. It is adjacent to grassland with some

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
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woody draws in the river breaks. In the western part of MZ20, there could be narrowleaf cottonwood and
hybrids between this system and narrowleaf.

This system might be very difficult to distinguish from 1469 Eastern Great Plains Floodplain Systems.
There is actually only a Midwestern Floodplain and a Great Plains Floodplain, not an Eastern and
Western Great Plains Floodplain. The Missouri downstream from Yankton or even Fort Randall might
qualify as Midwestern Floodplain. This 1162 Western Great Plains Floodplain is akin to Great Plains
Floodplain, whereas 1469 Eastern Great Plains Floodplain is akin to Midwestern Floodplain. It's difficult
to determine geographically where the Western model ends and the Eastern model starts, but probably
around Yankton, SD or perhaps up to Fort Randall Dam might be a good dividing line for Eastern vs.
Western on the Missouri.

Russian olive and tamarisk may be invaders. Tamarisk comes in with cottonwood and willow in earliest
post-disturbance stage. Russian olive might affect later successional stages - after ten years, usually at
approximately the time that green ash and Rocky Mountain juniper come in. Rocky mountain juniper also
invades along the Little Missouri River in MZ29.

Eastern redcedar is invasive in the floodplain forest along the Missouri at Yankton and below, and on
reaches farther upstream. Indications are that eastern redcedar would have been less prevalent historically
than today due to fires and less grazing pressure. Eastern redcedar has increased on floodplains especially
due to fire suppression. Also - flood control and channel degradation have been a dominant influence
favoring historic redcedar increases on the Missouri River floodplain, at least below Yankton. Many of
redcedar trees on river below Yankton appear to be 30-40yrs old, tying in well with the period that the
dams have been in place. Frequent flooding likely kept redcedar scarce on lower floodplain surfaces in the
pre-dam era. How far north and west eastern redcedar would have occurred along our rivers originally is
questionable (Gary Larson, pers comm).

Leafy spurge, Smooth brome, Canada thistle, might invade also, especially along lower reaches. Russian
knapweed might also invade.

The natural flooding frequencies have been changed by the modern water control structures (dam and
irrigation projects). Flooding intensity has been altered by construction of small impoundments on
tributaries as well as larger impoundments on the main-stem rivers. The mainstem Missouri effectively
does not flood any more. Decreased flood frequency along the Little Missouri River decreased cottonwood
abundance and increased distribution of silver sage in MZ29 currently. However, this trend has just

started - i.e.: increase of silver stage today vs historically.

Agricultural activities have change seral development and introduced invasive plant species to the BpS.
Woodcutters along the system operated from the earliest days (1860s) to supply wood to the
paddlewheelers plying the river. They cut many of the early stands along the river and perhaps threw the

balance of this system.

There are thousands of smaller dams on watersheds in addition to the large control structures that are
altering hydrology today.

American elms are mostly gone today in some areas. On the river downstream of Yankton, however, elm
is still a very common species, but does not grow to be a large tree anymore because of Dutch Elm

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
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Disease. It is likely, however, that the importance value and average diameter and height of elm has
decreased substantially.

Livestock grazing is now different versus historically. The effects of cattle versus bison grazing on the
floodplains is very different.

Currently, unpalatable sagebrush cover might be higher today, but chokecherry and associates might be
getting wiped out. Bison would have grazed on top and wouldn’t have hung out in the floodplain, whereas
cattle are there regularly. Depending on management, cows can graze all tree and shrub seedlings, and the
seedling re-establishment is episodic, and now re-establishment is stretched out further due to the
livestock. They are removing much of the woody vegetation, and they are also hammering the grassland
more intensely (Dave Ode, pers comm.).

Johnson (1992), in a study of Missouri River floodplain forests in central ND, determined that the pre-
settlement forest was, in fact, dominated by early successional stages. He reports that young pioneer stands
(<40yrs. old) comprised 47% of the forest, while older pioneer stands (40-80yrs. old) comprised 25% of
the forest; that transitional forest (80-150yrs old) comprised 21% of the forested acreage and that
equilibrium stands (dominated by green ash,elm, oak, etc.) (>150yrs.old) comprised only 7% of the
forested acreage. Johnson (1992) also demonstrated that with construction of Garrison Dam and
subsequent cessation of flooding, there is a continuing shift to older forest stages and very little
recruitment of new, early successional forest; the very types that once dominated the Missouri River
floodplain and provided habitat for its varied native wildlife.(from Ode 2004).

Over the past 37yrs, much has changed in the cottonwood forest of LaFramboise Island in South Dakota.
As the density of cottonwoods has declined (at a rate of about two per acre per year), the number of
junipers and, to some extent, green ash have dramatically increased. In cottonwood forests throughout
much of the upper Missouri River Valley, green ash is one of the most important tree species to colonize
cottonwood forests and, over time, becomes the dominant forest tree (Ode 2004). Whatever the dominance
of green ash in the future forest, it will likely be overwhelmed if not over-shadowed by the massive
number of junipers which are now developing in the LaFramboise Island forest understory (Ode 2004).
Cottonwood is declining.

Junipers are notoriously vulnerable to fire. On the presettlement landscape of the northern plains, where
prairie fires were frequent events, juniper woodlands were restricted to fire-protected environments like
river breaks, badland escarpments, buttes, and islands (Ode 2004).

This system should be distinguished from BpS 1159 by geographic range/ecoregions. The Great Plains
Floodplain systems are in the Northwestern Glaciated Plains and the Northern Great Plains; the Rocky
Mountain Montane Riparian systems are in the lower elevations (i.e. not alpine) of the Northern and
Middle Rockies, some of which occur as isolated mountain ranges in the Great Plains. Broadly
generalized, the Great Plains Floodplain systems typically have broader floodplains and more terrace
development.

Also - montane riparian systems of central Montana and probably the Black Hills too will have steeper
gradients, narrower floodplains, and be dominated by Populus angustifolia or P. X acuminata (the hybrid
between plains and narrowleaf cottonwood), as opposed to P deltoides for Great Plains floodplains. Rivers
like the Powder and Tongue start as montane rivers and become Great Plains rivers.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
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There might be some difficulty distinguishing the Floodplain Systems from the Riparian from the Wooded
Draw/Ravines - and where to assign smaller, second and third order prairie streams. The second and third
order prairie streams can sometimes have cottonwood and be like small rivers (Riparian, Floodplain);
sometimes they are dominated by other woodies such as water birch, boxelder, green ash (Wooded
Draw/Ravine) and willows, depending on how far east you go; sometimes they have very few woody plants
other than silver sagebrush. Drainages that just don't have the area to get a good flood would probably
have been some sort of woody draw, dominated by green ash or other woodies like hawthorn or
chokecherry in the more western part of the Great Plains. In terms of assigning the drainage to one or the
other type of system would depend on basin size.

Rivers and streams that have had impoundments (current conditions) for 50yrs or more probably have
more class D and E than presettlement but less class A and B. Class A and B currently has tamarisk. Class
C and D have Russian olive currently. Several exotics, such as Canada thistle, Kentucky bluegrass and
quackgrass are ubiquitous in classes B through E currently.

Native Uncharacteristic Conditions

Rivers such as the Missouri below Fort Peck Dam and the Big Horn and Tongue below their dams
probably have more late-seral and less early-seral vegetation because of the reduced flooding frequency
and severity.

Scale Description
This system consists of a landscape adequate in size to contain natural variation in vegetation and
disturbance regime. This BpS occurred in a linear dimension along the Missouri River floodplain and
Little Missouri River (MZ30), with smaller areas covered in tributary rivers and streams. Wetland
complexes include oxbow lakes, slough, and marshes.

Issues/Problems
Assumptions: RA model developed with the recognition that the Great Plains Floodplain forest
(cottonwood-willow community) is a seral community. This seral community is most affected by fluvial
geomorphic processes such as flooding, avulsion and deposition, and channel movement. The model does
include shallow wetlands, sloughs or oxbows. Deep water habitat and the wetted width of the active river
were not included in the model. Flood frequency for a class is based on location on the floodplain, with
higher terraces being subject to longer flood cycles.

Comments
For MZ43 this model was adopted from the same BpS in MZ39 by Randy Swaty (rswaty @tnc.org). Only
minor editing of the description was done to fit the geographic range to MZ43 so modelership was not
changed.

The model for MZs 31, 39 and 40 was adapted from the model from the same BpS 1162 from MZs 29 and
30 created by Peter Lesica and reviewed by Carolyn Sieg and Jack Butler. Quantitative changes made for
MZs 31, 39 and 40 due to different conception of species and alternative climax stages (Class E). Regional
Lead Elena Contreras made quantitative changes to model based on conversations with experts.

This model for map zones 29/30 was adopted from the same BpS from MZ20 created by Peter Lesica,
Vinita Shea and reviewed by Brian Martin, Steve Cooper, Linda Vance. Slight model changes made.

This model for MZ20 was adapted from the RA model R4NOFP Great Plains Floodplain created by
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George Cunningham (gcunningham@mail.unomaha.edu) and reviewed by John Ortmann
(jortmann@tnc.org). The model for MZ20 was modified greatly descriptively and quantitatively by Vinita
Shea (vshea@blm.gov) and Ben Pratt (ben_pratt@fws.gov). The model is also reflective of the upper
Missouri River region. Upon review for MZ20 by Peter Lesica, Brian Martin, Steve Cooper, other major
quantitative changes were made and successional classes were changed to encompass the silver sage
component of class E instead of a green ash community, which was thought to not exist in MZ20. Other
reviewers for MZ20 were Steve Barrett.

Vegetation Classes

Indicator Species” and  gyyycture Data (for upper layer lifeform)

Class A 14% Canopy Position Min Max

Early Development 1 All Structure PODE3  Upper Cover 0% 50%
Upper Layer Lifeform ::Egz gpper Height Tree Om Tree 5m

U Herbaceous pper Tree Size Class | Sapling >4.5ft; <5"DBH

Shrub SCHOE6 Low-Mid ‘
T u Fuel Model L] Upper layer lifeform differs from dominant lifeform.
ree Fuel Model

Description The upper layer lifeform is comprised of a

seedling and sapling shrub (willows) and tree
component. Trees might be more
abundant/frequent. Shrubs of any cover and 0-
1 meter are in this class.

This class is created by deposition, stream meander changes, point bar formation and scouring.

The upper layer lifeform is comprised of a seedling and sapling shrub (willows) and tree component and
dominated by a young canopy of tree saplings and shrubs after a few years. Trees might be more
abundant/frequent. Salix amygdaloides (peachleaf willlow) is also an upper layer indicator species.

This class consists of Sandbar willow. Salix interior is invariably the first which makes its appearance on the
newly made lands on the borders of the Mississippi and Missouri, and seems to contribute much towards
facilitating the operation of raising this ground still higher; they grow remarkably close and in some
instances so much so that they form a thicket almost impenetrable (from Meriwether Lewis during the Lewis
& Clark expedition in 1804 to 1806, from Ode 2004).

This includes pioneer tree and shrub species of cottonwoods and willows. The understory is highly variable
and consists of bare sand, annuals, or perennial hydrophytes. Species would include various grass, sedges,
and rushes. Annuals become less and less common after 10yrs as the rhizomatous perennials take hold. There
is an herbaceous understory of sedges (bulrushes) and native annuals in wet areas. In the early few years of
this stage, most of the area is bare sand. This class ranges from age 0-4yrs for the first part of this class, then
5-14 for the second part of this class.

Most of area is seasonally flooded. Much bare, wet-alluvium habitat for cottonwood establishment is created
each year during spring floods. However, most all of these will be swept away by the next year's flood in the
early part of this class. It is probably only every 10-20yrs that flooding occurs up high enough on point bars
and low terraces to establish cottonwoods and then allow them to escape flooding until they are large enough
to persist - in the early part of this class.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
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During the second part of this class, at age 5-14, minor flooding occurs every 20yrs, advancing this stage to
the next; deposition causes the terrace to build and become higher and drier. This was modeled as alternate
succession. Lack of flooding actually maintains the stage.

Major flooding occurs every 50yrs, bringing it back to the beginning of this stage. This was modeled as
wind/weather stress.

Beaver disturbance occurs in this class. The closer to the river, the more likely it is. It was modeled as
"Optional 1". Beavers, however, do not have as much of an impact in stands less than 10yrs old unless there
is nothing else in the area. Beaver activity is quite variable. It was modeled as occurring on 1% of this class
on the landscape each year, maintaining this class.

After 15yrs, this class succeeds to the mid-development closed stage.

Johnson (1992) states that young pioneer stands (<40yrs. old) comprised 47% of the forest historically.

Indicator Species* and Structure Data (for upper layer lifeform)

Class B 28% Canopy Position Min Max
Mid Development 1 Closed PODE3  Upper Cover 21% 70%
Upper Layer Lifeform SAAM2  Mid-Upper  Hejght Tree 5.1m Tree 25m
[] Herbaceous SALU2  Middle Tree Size Class | Medium 9-21"DBH
FRPE Low-Mid
L] Shrub L] Upper layer lifeform differs from dominant lifeform.
Tree Fuel Model
Description

This stage develops as the stand starts to mature. This community tends to be partially opened, with scattered
cottonwoods and willows. Stands of cottonwoods 20-50yrs old can be fairly dense, although there are usually
some openings. The shrub layer is highly variable and may include species such as rose, snowberry,
chokecherry, dogwood.

Green ash begins to establish in cottonwood stands when they are approximately 20yrs old (Lesica and Miles
1999).

The understory vegetation is highly variable. Age is 15-50yrs, succeeding to class C, a late closed stage.

Willows slow current and create deposition on top. The vegetation helps anchor and causes deposition which
decreases flood frequency. Flooding leading to deposition occurs every 50yrs, promoting succession to the
next stage by raising the level of the terrace (modeled as alternate succession). Major flooding also occurs
approximately every 50yrs, bringing this class back to the early class A stage (modeled as wind/weather
stress).

Replacement fires were modeled as occurring every 150yrs. It would probably only burn in drought, as fires
would be very rare. It has been suggested that stand replacing fires might not occur in this class because it
might be too wet for fire. However, due to lack of data, replacement fires were kept in the model. It is
questionable whether replacement fire would set this stage back to the beginning of class A, as the terrace
would be too high and dry to provide conditions for successful establishment of cottonwood and willow from
seed. If the cottonwoods resprouted, it would be more like the middle of class A because the understory would
be more mature than the beginning of class A; if the cottonwoods didn't resprout, it would probably just be a

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
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willow stand. Replacement fire was however modeled as taking this class to class A.

Low severity and mixed fire also occur every 100yrs, combined, and would not cause transition to another
stage.

Beaver disturbance occurs in this class. The closer to the river, the more likely it is. It was modeled as
"Optional 1". Beaver activity is quite variable. It was modeled as occurring on 1% of this class on the
landscape each year, thus maintaining this class.

It has been suggested that Native Americans likely burned (low severity fires) these areas more often than
every 100yrs. However, another reviewer questioned that and stated that they probably didn’t burn these areas
but rather the surrounding area, since this area would be too difficult to burn due to too much shade and
humidity. Also, some sites were likely heavily grazed by bison (low severity fire sites) and horses near camps.
However, the model was retained as is, as no confirming feedback was received.

Indicator Species* and

Class C 36 % Canopy Position Structure Data (for upper layer lifeform)
Min Max
Late Development 1 Closed PODE3  Upper Cover 61% 80 %
- SYOC Middle ';_Ielgh;. - Tr\e\e]ZS.le T Tree 50m
. ree Siz
Upﬁer Layer Lifeform FRPE Low-Mid ee Size Class | Very Large >
Herbaceous ) ) ) )
DShrub L] Upper layer lifeform differs from dominant lifeform.
viT Fuel Model . .
ree Tree height maximum probably only goes to
approximately 30-35m. Western portions will
be shorter.
Description

This class is a mature, late seral closed canopy cottonwood floodplain forest. Overstory is dominated by
cottonwood and green ash. Box elder is a frequent component of this class forMZs 39 and 40 but is not as
common as green ash. (Some modelers/reviewers thought that the system is becoming drier in this class
allowing western wheatgrass to come in; however, others questioned that.)

Ecological studies along the Missouri River in central ND have documented a similar successional pattern as
that for at least four studies along the Missouri River in southeastern South Dakota, which have described
aspects of a successional sequence that begins with colonization by cattails or sandbar willow, develops
through transitional phases to a plains cottonwood dominated forest, and finally, in the absence of stand
replacing floods, develops into a mixed deciduous forest containing aging cottonwoods, green ash, boxelder,
bur oak (Johnson 1950, Heckel 1963, Wilson 1970), and American elm (Johnson, et al. 1976). (from Ode
2004). This was therefore modeled as a successional pathway to class D. Some cottonwood stands follow the
successional pathway and proceed to class E’s silver sage component, which was modeled as alternate
succession. Others have enough green ash that the next class, in this case class D, is dominated by green ash
and Symphoricarpos occidentalis. Some stands would be a mosaic of these two late-seral types.

This class lasts from age 51-150yrs can then succeed to class D. This class probably only succeeds to class
E’s silver sage component with high flood and not a frequent occurrence, thus forMZs 39 and 40, it was
modeled as alternate succession instead of the main successional pathway as was done in Montana and
western Dakota map zones. Historically, this system might have even succeeded to juniper. When there is a
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**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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100yr flood and high sand deposits occur, cottonwoods die, and then dry stands occur. It is then too dry for
green ash, so it might succeed to juniper. In these cases, it was islands — so they were protected from fire.
Those that would form on terraces would probably be affected by fire. But islands didn’t burn and so juniper
was retained.

Note that the forest might not succeed to stage E in eastern South Dakota, and rather it might remain in class
Cor D. class E is more appropriate for western parts of the map zones where later successional species are
scarcer.

Minor flooding occurs every 10-20yrs. Minor flooding raises the level of the terrace. Because this is the last
stage in this cottonwood portion of the system, this minor flooding was modeled as wind/weather stress,
causing no transition. Major flooding occurs every approximate 200yrs, bringing this class back to class A.
This was modeled as wind/weather stress.

Replacement fire occurring every 150yrs and taking this class to class E’s silver sage component was
originally modeled in Montana and western Dakota map zones. However, because that fire was speculative,
and because review forMZs 39 and 40, it was thought that those events do not occur often, and because too
much was thought to be going into class E, that replacement fire was removed forMZs 39 and 40. It is
thought that drought might convert this system to sagebrush, but that is speculative, and geographical
climaxes vary.

Low severity fire was also modeled as it was in class B, causing no transition. Mixed severity fire was also
included with the same probability as low severity, every 100yrs. It is thought that mixed severity fire might
cause a more open, drier stand that would allow invasion of silver sagebrush earlier, bringing it to E earlier;
however, that was not modeled forMZs 39 and 40, as it is speculative.

Optional 2 in this class represents erosional processes of river meandering that would bring this class
eventually back to class A. The class/system will first be part of the river, but then will succeed to class A or a
point bar state. This occurs with a frequency of several hundred years and was modeled at a frequency of
200yrs.

River meanders back and begins to cut away at the banks whereon a mature or old-growth stand of POPDEL
exists and the living trees slowly are undercut and ultimately fall into the stream.

Beaver disturbance occurs in this class. The closer to the river, the more likely it is. It was modeled as
"Optional 1". Beaver activity is quite variable. It was modeled as occurring on 1% of this class on the
landscape each year, maintaining this class.

Johnson (1992) states that older pioneer stands (40-80yrs. old) comprised 25% of the forest; that transitional
forest (80-150yrs old) comprised 21% of the forested acreage and that equilibrium stands (dominated by
green ash,elm, oak, etc.) (>150yrs.old) comprised only 7% of the forested acreage historically.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Indicator Species* and

Class D 11% Canopy Position Structure Data (for upper layer lifeform)
Lanopy Fosition
Late Development 2 Closed FRPE Middle Min Max
ACNE2 Middle Cover 1% 100 %

Upper Layer Lifeform PODE3  Upper Height Tree 5.1m Tree 25m

D Herbaceous SYOC Lower Tree Size Class ‘ Medium 9-21"DBH

IShrub _ . —

Tree Fuel Model [ JUpper layer lifeform differs from dominant lifeform.

The trees are actually shorter as one moves

Description west. Green ash and cottonwood in the central
and western Dakotas are almost half the size
of those in the Midwest.

The trees are actually shorter as one moves west. Green ash and cottonwood in the central and western
Dakotas are almost half the size of those in the Midwest.

This class was based on R4NOFP class E. It is found along the upper terrace that has been protected from
most flood events, except for rare high intensity flooding. Species composition increases towards south and
east within the region. Overstory species include hackberry, green ash, and elm. Understory species include
vines and poison ivy.

In the absence of stand replacing floods, this class is what has developed - a mixed deciduous forest that may
contain aging cottonwoods, green ash, American elm, boxelder, bur oak, and eastern redcedar (Johnson 1950,
Heckel 1963, Wilson 1970), which is more prominent in the East but still present in the Dakotas. Ecological
studies along the Missouri River in central ND have documented a similar successional pattern ultimately
resulting in a forest dominated by green ash, boxelder, bur oak, and American elm (Johnson, et al. 1976).
(from Ode 2004).

Class D’s components of hackberry, slippery elm and bur oak are present downstream from Yankton in the
Dakotas. These species occur in central to eastern N. Dakota. In western ND (and probably much of western
SD too) species are green ash, American elm, boxelder and eastern redcedar and Juniperus scopulorum.

Hansen et al. (1984) state that other dominants are Toxicodendron rydbergii and Elymus canadensis.

The FRPE/SYOC association is an edaphic climax on the floodplain adjacent to the Little Missouri River and
its major tributaries. PODE currently dominates many stands but is no longer reproducing. It will be replaced
by FRPE. The larger trees, some 6-7 dm DBH are PODE, but the young trees establishing in the stands are
FRPE. JUSC is tallied with the tree species, although it's an understory species in the closed forest. Its current
abundance is attributed to adequate light penetrating to the shrub and herb layers of the cmty as a result of
wide spaceing of the old Populus. Along the Missouri River, in central ND, SE SD, and near Omaha, NE,
PODE is a pioneer species and is replaced successionally by various combos of Fraxinus, Ulmus, Acer, and
Celtis. Among the grasses, CALO, ELCA, MURA are important (Hansen et al 1984).

The disturbances are those from R4NOFP: Major flooding events can bring this class back to A (.004
probability - every 250yrs), modeled as wind/weather stress. Flooding events can also cause a transition back

to C (.005 probability - every 200yrs), modeled as wind/weather stress.

Mixed fire occurs every 50yrs but causes no transition.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Dominants of the green ash/western snowberry stands can resprout after fire. However, a very hot fire can kill
the green ash (Lesica 2003), in which case it would probably become a stand of western snowberry-silver
sagebrush-western wheatgrass (not modeled here).

ClassE 11% Indicator Species” and  girycture Data (for upper layer lifeform)
Canopy Position ;
Late Development 3 Closed ARCA13 U Min Max
P pper Cover 11% 40 %
Upper Laver Lifeform SYOC  Upper Height Shrub Om Shrub 1.0m
D Herbaceous PASM Middle Tree Size Class ‘ None
Shrub . . . .
Tree Fuel Model L] Upper layer lifeform differs from dominant lifeform.
There could also be junipers in this class, so
Description

those could be trees overtopping the canopy.

Note that the forest might not succeed to this stage E in eastern South Dakota, and rather it might remain in
class C or D. Class E is more appropriate for western parts of the map zones where later successional species
are scarcer.

This stage in Montana and western Dakotas map zones was modeled as a silver sagebrush community. For
MZs 39 and 40, it is thought that there are a few historical alternative ends, of which silver sage is only one.
Therefore, stage E is a combination of the alternative ends. Silver sage is a common terrace shrub, but the
events causing this system to move there are infrequent, and therefore the previous 25% in this class E from
Montana map zones did not apply in the Dakotas. Another alternative end is this system going to Juniper.
These are examples of where the successional path might take a different turn due to rare flood events or
geographically varying climaxes and variations dependent on habitat.

The cedar stage/forest is also another stage that might have been present historically but not anymore — in all
stages of this system (Dave Ode, pers comm).

The silver sagebrush climax community occurs on river terraces and along larger streams. It has been noted
(Steve Cooper, personal correspondence) that the usual case in this system is for plains cottonwood to die out
and for the stand to go to silver sagebrush domination with western wheatgrass in the undergrowth or western
snowberry and rose (Rosa spp) with grasses (mostly PASSMI). That is what is therefore modeled here. It is
thought that before this stage gets to silver sagebrush, there might be an intermediate stage dominated by
western wheatgrass and snowberry before silver sagebrush establishes in significant amounts. However, due to
the limitations of the 5-box model, this intermediate stage was not modeled.

This stage starts at age 100 to account for the low probability of the alternate successional pathway from C.
This class is less likely to have depositional flooding than other stages. It was therefore not modeled here.

Major flooding events were modeled as wind/weather stress occurring every 250yrs, bringing this class back
to A.

Optional 2 in this class represents erosional processes of river meandering that would bring this class
eventually back to class A. The class/system will first be part of the river, but then will succeed to class A or a
point bar state. This occurs with a frequency of several hundred years and was modeled at a frequency of

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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400yrs.

Replacement fire was modeled at every 50yrs, similar to other silver sage communities, but maintaining this
stage, as this class is stable, and the silver sagebrush resprouts and thus maintains this stage.

Note for mappers: although height and cover overlap with class A, species are completely different. This is no
longer a PODE3 community.

It is thought that this stage might be more prevalent currently vs historically due to impoundments increasing
the silver sage distribution.

It is questionable as to how much this class occupied of the historic landscape. In Montana and western
Dakota zones, it was modeled as 25%; however, it was thought that that was too much for the Dakotas.

Johnson (1992) states that older pioneer stands (40-80yrs. old) comprised 25% of the forest; that transitional
forest (80-150yrs old) comprised 21% of the forested acreage and that equilibrium stands(dominated by green
ash,elm, oak, etc.) (>150yrs.old) comprised only 7% of the forested acreage historically.

Disturbances
Fire Reqime Group™: [l FireIntervals 4,5 F)  MinFI  MaxFI  Probability  Percent of All Fires
Replacement  246.1 0.00406 21
Historical Fire Size (acres) Mixed 94.15 0.01062 54
Avg Surface 199.5 0.00501 25
Min All Fires 51 0.0197
Max Fire Intervals (Fl):

Fire interval is expressed in years for each fire severity class and for all types of fir

Sources of Fire Regime Data combined (All Fires). Average Fl is central tendency modeled. Minimum and

: maximum show the relative range of fire intervals, if known. Probability is the inver
M Literature of fire interval in years and is used in reference condition modeling. Percent of all
[]Local Data fires is the percent of all fires in that severity class.
Expert Estimate
Additional Disturbances Modeled
[ JInsects/Disease [ INative Grazing [v]Other (optional 1) beaver

VIWind/Weather/Stress []Competition [v]Other (optional 2) erosional processes of
river meandering
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LANDFIRE Biophysical Setting Model
Biophysical Setting 4313040 Ozark-Ouachita Dry-Mesic Oak Forest

(] This BPS is lumped with:
[ This BPS is split into multiple models:

‘General Information
Contributors (also see the Comments field Date 2/28/2007
Modeler 1 Roger Fryar rfryar @fs.fed.us Reviewer Jim Drake jim_drake @natureser
ve.org
Modeler 2 Betty Crump berump @fs.fed.us Reviewer
Modeler 3 Reviewer
Vegetation Type Map Zone Model Zone
Forest and Woodland 43 [ JAlaska [ JN-Cent.Rockies

[ ] California [ ]Pacific Northwest

Dominant Species* General Model Sources .
P [ ]Great Basin [ ]South Central

QUAL  FAGR II:itethBre []Great Lakes []Southeast
QURU  PIEC2 ocal Data [ Northeast []S. Appalachians
ASSA3 wExpert Estimate Northern Plains [ ] Southwest
ACRU

Geographic Range
This BpS primarily occurs in the Interior Low Plateau, southern Central Lowland, OzarksPlateaus, and
Ouachita physiographic provinces. It includes parts of MO, AR and OK. This system is found on
toeslopes and in valley bottoms, as well as on north-facing and other protected slopes and ravines.

Biophysical Site Description
This type is found on a wide range of topographic positions, including drier sites and mixed mesophytic
forests. Distribution is nonetheless influenced by local conditions affecting moisture and fertility.
Generally, from east to west, that distribution becomes more and more limited in extent and more
dependent on very favorable habitat conditions. Drier sites (often oak dominated) represent approximately
75% of the total type while less than 25% of the type is represented as the most mesic sites in the upland
landscape. Open conditions describe a single canopy structure with no developed midstory. Closed
conditions are multiple canopy usually late-seral forests. In MO this type is typically on protected slopes
and benches overlaying the Gasconade formation or Eminence-Poosi dolomie, though it may be found on
exposed lower slopes. Soils are well drained, with gravel and boulders of chert, dolomite, or sandstone at
or near the soil surface.

Vegetation Description
The vegetation is variable along mositure gradients, but includes (on more mesic sites) generally more
fire-intolerant species such as red maple (Acer rubrum), sugar maple (Acer sacchrarum) and other
hardwood components. On drier sites, white oak (Quercus alba), red oaks (Quercus rubra), and other fire-
tolerant hardwood species are dominant. Drier sites are generally more open than mesic sites and may
have up to 15% pine canopy cover. At these sites the canopy is open enough to support mixed grasses,
sedges and forbs but not warm season grasses. In Missouri, this type occupies dry-mesic conditions

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http:/plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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associated with deeper soils of leeward, north- and east-facing hill and mountain shoulders to the toe of
the slope. Mesic sites in mid and late seral stages tend to be closed forest with understories (sometimes
more herbaceous than woody). American beech (Fagus grandifolia) may be the dominant tree species with
codominants of red oak (Quercus rubra), sweetgum (Liquidambar styraciflua), basswood (Tilia spp.),
cucumbertree (Magnolia accuminata), or other mesic tree species. In some situations, sugar maple is
dominant. Other characteristic overstory species include Nyssa sylvatica, Pinus echinata, Quercus
coccinea, Fraxinus americana, and Carya cordiformis. Herbaceous cover is moderate to abundant (20-
80% cover) and is often dominated by Desmodium nudiflorum, Amphicarpaea bracteata, Cimicifuga
racemosa, Desmodium glutinosum, and Polystichum acrostichoides.

Disturbance Description
This BpS is fire regime group I primarily, but with lower frequency than drier types and primarily low
intensity surface fire with occasional mosaic (mixed severity) or replacement fire. Mean fire return
interval (MFRI) is about 10-20yrs with wide year-to-year and within-type variation related to moisture
cycles, degree of sheltering, and proximity to more fire-prone types. Anthropogenic fire is considered and
contributes to within-type MFRI variation. Native ungulate grazing may have played a small role in
replacement where buffalo and elk concentrated, but fire generally maintained systems. Drought and moist
cycles play a strong role interacting with both fire and native grazing. Other natural disturbances may
include wind, ice, and mortality from insect and disease.

Adjacency or Identification Concerns
This BpS is topgraphically adjacent to the wetter type (BpS 1334) downslope and the drier type (BpS
1364) on ridgetops depending on local conditions affecting moisture, aspect, elevation and soil
productivity.

Native Uncharacteristic Conditions

Scale Description
Topographically complex areas can be relatively small (<1000ac). Larger landscapes up to several
thousand acres in size.

Issues/Problems

Comments
For MZ43 this model was adopted from the same BpS in MZ44 by Randy Swaty (rswaty @tnc.org). Only
minor editing of the description was done to fit the geographic range to MZ43 so modelership was not
changed.

For MZ44 model was reviewed by Susan Hooks (shooks @fs.fed.us).

Vegetation Classes

o Indicator Species” and gy cture Data (for upper layer lifeform)
Class A 6% Canopy Position Min Max
Early Development 1 All Structure ACRU Upper Cover 3% 100 %
Upper Layer Lifeform QUAL Upper Height Tree Om Tree 5m
Ll Herbaceous l:?lgslgé Upper Tree Size Class | Sapling >4.5ft; <5"DBH
Shrub Upper [] Upper layer lifeform differs from dominant lifeform.
Vi Tree Fuel Model 2

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Description

0-14yrs. Sprouts, seedlings, saplings of major overstory species in gaps and openings created or maintained
by wind/weather/stress, aboriginal or lightning-caused stand replacement fire and insect/disease. Both fire-
tolerant and intolerant species present. Fire is the only disturbance used in the model. The 15 year MFRI for
this class is made up of two types of fire - replacement fire with a MFRI of 40yrs and surface fire with a
MERI of 25yrs. With disturbance this class will succed to class C. Without fire for 10yrs this class will
succeed to class B.

Indicator Species* and Structure Data (for upper layer lifeform)

ClassB 22% Canopy Position Min Max
Mid Development 1 Closed ACRU  Upper Cover 1% 100 %
Upper Layer Lifeform ACSA3  Upper Height Tree 5.1m Tree 10m
] Herbaceous QUAL  Upper Tree Size Class | Pole 5-9" DBH
FAGR Lower
L] Shrub DUpper layer lifeform differs from dominant lifeform.
Tree Fuel Model 9
Description

15-64yrs and succeeds to class E. Dominated by young to mid-seral species with some development of mid
and understory species. Closed canopy conditions are a function of mesic (or topographically protected)
conditions. Understory/midstory development with at least two layers present (dependent on age) on these
more mesic sites. On drier sites, forested-to-woodland conditions are interspersed but with a relatively open
understory. The 18 year MFRI for this class is made up of three types of fire - replacement fire ( MFRI =
250yrs), mixed fire (FRI = 40yrs) and surface fire ( MFRI = 25yrs). The mixed fire opens the canopy and
shifts this class to C. Rare (250yrs) wind throw will replace this class.

Indicator Species* and

Class C 22 % Canopy Position Structure Data (for upper layer lifeform)
Min Max
Mid Development 1 Open QUAL  Upper Cover 31 9% 70%
QURU Upper Height Tree 5 1o Tree 10 ;
ACRU Upper elg ‘ reed.Im ree m
Upper Layer Lifeform Tree Size Class | Pole 5-9" DBH
[ Herbaceous ) ) ) ]
DShrub L] Upper layer lifeform differs from dominant lifeform.
VI Tree Fuel Model 9
Description

15-64yrs and succeeds to class D. Similar overstory species as B but in a single canopy structure without well-
developed midstory. On drier sites generally more oak-dominated. Variable herbaceous understory ranging
from grass to rich herbaceous layers. The understory is a function of moisture gradients, and fire frequency
and intensity. The 9 year MFRI for this class is made up of three types of fire - replacement fire ( MFRI =
250yrs), mixed fire (FRI = 100yrs) and surface fire ( MFRI = 10yrs). Rare (250yrs) wind events will replace
this class. Without fire for 20yrs this class will succeed to class B.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Indicator Species* and

Class D 33% Canopy Position Structure Data (for upper layer lifeform)
Late Development 1 Open QUAL  Upper G I\3/I;n°/ M;)Xo/
QURU  Upper O\'/er ° °

Upper Layer Lifeform Height Tree 10.1m Tree 25m
] Herbaceous Tree Size Class | Medium 9-21"DBH
LShrub _ _ o
Tree Fuel Model 9 L] Upper layer lifeform differs from dominant lifeform.

Description

65-100yrs+. Mature canopy sometimes reaching 100ft in height. Dominant overstory species variable by
location and stand history. Open (woodland) conditions dependent on fire frequency and intensity. Generally
more oak dominated with white oak a common dominant. The 9 year MFRI for this class is made up of three
types of fire - replacement fire ( MFRI = 250yrs), mixed fire (FRI = 100yrs) and surface fire ( MFRI = 10yrs).
Rare (250yrs) wind events will replace this class. Without fire for 20yrs this class will succeed to class E.

ClassE 17% :'r;dicato::Sp_eiFies* and  girycture Data (for upper layer lifeform)
anopy Position )
Mi M.
Late Development 1 Closed QUAL Upper Cover 7;n°/ lof)x°/
. o o
Upper Layer Lifeform ?E(S}ﬁ?’ ylddll\?['d Height Tree 10.1m Tree 25m
[ JHerbaceous ow-MI Tree Size Class | Medium 9-21"DBH
JShrub COFL2 Low-Mid
Tree Fuel Model 9 [] Upper layer lifeform differs from dominant lifeform.
Description

65-100yrs+. Canopy may have more non-oak hardwoods such as blackgum, red maple, American beech and
dogwood with well-developed lower layers containing many of the canopy species. The 18 year MFRI for this
class is made up of three types of fire - replacement fire ( MFRI = 250yrs), mixed fire (FRI = 40yrs) and
surface fire ( MFRI = 25yrs). The mixed fire opens the canopy and shifts this class to D. Rare (250yrs) wind
throw will replace this class.

Disturbances
Fire Reqime Group™: | FireIntervals  AygF)  MinFI  MaxFI  Probability  Percent of All Fires
. . . . Replacement  189.1 50 300 0.00529 6
Historical Fire Size (acres) Mixed 66.53 20 150 0.01503 17
Avg 500 Surface 14.98 5 35 0.06674 77
Min 10 All Fires 11 0.08705
Max 5000 Fire Intervals (FI):
. i Fire interval is expressed in years for each fire severity class and for all types of fir
Sources of Fire Regime Data combined (All Fires). Average Fl is central tendency modeled. Minimum and
: maximum show the relative range of fire intervals, if known. Probability is the inver
VILiterature of fire interval in years and is used in reference condition modeling. Percent of all
[ Local Data fires is the percent of all fires in that severity class.
Expert Estimate
Additional Disturbances Modeled
[ JInsects/Disease [ |Native Grazing [ ]Other (optional 1)

VI Wind/Weather/Stress [_]Competition []Other (optional 2)

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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LANDFIRE Biophysical Setting Model
Biophysical Setting 4313080 Crosstimbers Oak Forest and Woodland

(] This BPS is lumped with:
[ This BPS is split into multiple models:

General Information |
Contributors (also see the Comments field Date 4/11/2007
Modeler 1 Jeff Sparks jeff.sparks@tpwd.state.t Reviewer Jim Drake jim_drake @natureser
X.us ve.org

Modeler 2 Karen Kilgore kkilgore@tfs.tamu.edu ~ Reviewer
Modeler 3 Reviewer
Vegetation Type Map Zone Model Zone
Forest and Woodland 43 []Alaska [LIN-Cent.Rockies

. . [ ] California [ ]Pacific Northwest
Dominant Species* General Model Sources .

- [ ]Great Basin [ ]South Central

QUST Literature [ ]Great Lakes [ ]Southeast
QUMA3 Local Daté [ ] Northeast [ ]S. Appalachians
SCHIZ4 VIExpert Estimate Northern Plains [ ] Southwest

ANGE

Geographic Range
This BpS lies in central parts of TX, OK and KS. A small portion of the Cross Timbers type occurs in
MZA44 in the Canadian River Hills.

Biophysical Site Description
This BpS generally has sandy to loam Ustalf soils that are from moderately deep to shallow (NatureServe
2005). Moderate rainfall region with periodic severe drought (Johnson and Risser 1971, 1973). The
vegetation occurs in bands across the landscape associated strongly with soil type. Available soil water
(dictated by soil depth, texture, and topographic position) also has a major influence on vegetation.

Vegetation Description
Historical accounts describe post-replacement shrub-scrub (early coppice) areas of cross timbers in
addition to open and closed canopy conditions. The cross timbers is an ecotone between prairie and
eastern deciduous forests. The black-capped vireo’s (Vireo atricapilla) historic range was associated with
the post-replacement cross timbers vegetation type. Washington Irving and others have described areas of
cross timbers that were evidently mid-seral closed and possibly late-seral closed, because of their inability
to penetrate the forest on horse back and their description of the branching present in those stands. Yet
others describe stands within the cross timbers that were easily traversed via wagon. Based on historical
accounts and limited analysis of General Land Office survey data, more closed canopy conditions
occurred on the landscape than might be expected for a frequent fire regime.
The vegetation is dominated by post oak (Quercus stellata) and to a lesser extent blackjack oak (Q.
marilandica). In the eastern extent, hickory (Carya spp.) and black oak (Q. velutina) may be a constituent,
with occasional elm (Ulmus americana) Ash Juniper (Juniperus ashei) on western extent and eastern-
redcedar (J. virginiana) in protected areas. In open conditions the understory and canopy openings are

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http:/plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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dominated by big bluestem (Andropogon gerardii), little bluestem (Schizachyrium scoparium),
Indiangrass (Sorghastrum nutans), and various annual and perennial forbs with prevalence dictated by
stand density and overstory canopy cover. In closed canopy conditions, groundcover has little to no
herbaceous cover and is dominated by oak leaf litter. Other important woody plants include chittamwood
(Bumelia lanuginosa), roughleaf dogwood (Cornus drummondii), greenbriar (Smilax spp.), sumac (Rhus
spp.) and poison ivy (Toxicodendron radicans). Dense structure is found from the lower to upper midstory
in closed canopy conditions with persistent branches composing much of structure along with numerous
small to medium diameter stems. In the eastern extent, blueberry (Vaccinium spp.) may contribute to
lower midstory structure in closed canopy stands. The cross timbers is generally found within a landscape
matrix of tallgrass prairie and/or mixed grass praire in the western extents.

Disturbance Description
This BpS is fire regime group I, with frequent surface fires. Fire frequency is considered to be similar to
adjacent forested ecosystems. The limited information available on fire chronologies is supportive of this
assumption. Fire regimes are assumed to be a result of both aboriginal and lightning origin. Fire history
studies from southwest Missouri and southeast Oklahoma suggest a mean fire return interval of three to
four years. Major drought cycles occur at approximately 20yr intervals and may influence periodic stand
replacement fire depending on the season of fire. Fires have been reported to occur during and following
drought periods. Mosaic fire or mixed severity fire is thought to play some role associated with drought
cycles where leaves and grass are the primary fuel for carrying a fire. Surface fires were primarily wind
driven fires in open (prairie) conditions over a fuel bed of predominantly grass although occasionally
surface fires might have occurred in leaf litter given dry conditions. Historic prairie fires have been noted
to slow down or stop at the border of cross timbers vegetation, presumably when leaf moisture was high.
Surface fire would penetrate or burn completely through late-seral, open stands.

Adjacency or Identification Concerns
The BpS occurs adjacent to tallgrass or mixed prairie or within in a landscape matrix with patches of
prairie. Oaks will encroach into prairie areas of the crosstimbers without fire. The deep alluvial soils of the
bottomlands are not included in this BpS.

Native Uncharacteristic Conditions

Scale Description
The size and connectedness of patches varies, from small patches of 200ac to landscape size of well over
hundred thousand acres.

Issues/Problems
Areas of cross timbers existed in fire shadows at the juncture of rivers or larger streams. In areas that
were rocky these areas may have limited fire influence and were essentially locked up on the landscape in
late seral stages (Clark 2003, Clark and Hallgren 2004). These areas varied in canopy closure depending
on soil type. Some of these protected areas may have had a high surface rock component with less canopy
cover and soil types with less rock may have been more dense with near complete canopy closure. Little
information is available on disturbance and successional history in the cross timbers region. Also, lack of
historical information makes determining the percentage of landscape in each class difficult.

Comments
For MZ43 this model was adopted from the same BpS in MZ44 by Randy Swaty (rswaty @tnc.org). Only
minor editing of the description was done to fit the geographic range to MZ43 so modelership was not
changed.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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For MZ44 this model was adopted from the same BpS in MZ35 by Jeff Sparks and Karen Kilgore. Only
minor editing of the description was done to fit the geographic range to MZ44 so modelership was not
changed. This model did not receive review in MZ44.

For zone 35 this model was developed from the RA Cross Timbers model (RXTMB) by Ron Masters and
reviewed by Stacy Clark (stacyclark@fs.fed.us), David Engle (dme @mail.pss.okstate.edu), Doug Zollner
(dzollner @tnc.org). Minor changes to the text and the model resulted in a change in modelership for
MZ35. MZ35 suggested reviewers: Rich Gray: Texas Forest Service; Dr.David Stahle, Univeristy of
Arkansas; Katie Croswaithe Army National Guard.

Vegetation Classes

Class A 15% Igdicatm“:’sbipies* and  siructure Data (for upper layer lifeform)
anopy Position )
Min Max

Early Development 1 All Structure QUST Upper Cover 0% 80 %
Upper Layer Lifeform QUMA3  Mid-Upper Height Tree Om Tree Sm

U Herbaceous i%lgg“ Lower Tree Size Class | Sapling >4.5ft; <5"DBH

L]

Fihrub Fuel Model 3 L] Upper layer lifeform differs from dominant lifeform.

ree Fuel Model

Description Initially grasses will be dominant life form but

will rapidly be overtaken and shaded out (to
some extent) by coppice regeneration. As long
as grasses are dominate life form the fire
behavior fuel model will be 3, but fire
behavior fuel model 8 as the class moves
towards the later years.

Oak reproduction (often coppice) to 15ft tall. Community of forbs and perennial grasses. More persistent on
shallow soils. Openings may be small to extensive and have scattered live trees. Early on bluestems will be in
the upper canopy but will be overtaken by the coppice oak sprouts.

0-19yrs. Surface fire every 4yrs and mixed fire every 25yrs maintain class A. Replacement fire occurs about
every 100yrs (resets age to 0). If fire is missed for 10yrs this class succeeds to class B (closed); otherwise, this
class succeeds along the open pathway to class C.

Indicator Species* and Structure Data (for upper layer lifeform)

Class B 21% Canopy Position Min Max
Mid Development 2 Closed QUST  Upper Cover 61 % 100 %
Upper Layer Lifeform QUMA3  Mid-Upper Height Tree 5.1m Tree 10m
] Herbaceous Tree Size Class | Pole 5-9" DBH
[] Shrub [] Upper layer lifeform differs from dominant lifeform.
Tree Fuel Model 9
Descriotion There is a east to west decline in average tree

height and diameter corresponding to a
decreasing moisture gradient. Figures given
reflect the central part of the range. As one
goes further west, trees may actually drop a

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev

Monday, March 02, 2009 Page 36 of 185



height and size class for min and max height
and size class. Trees will not move up a class
going to the east.

Mid-seral with closed canopy (Cover >60%) sapling to pole-sized oak with little or no herbaceous understory.
Often coppice origin. Dense structure is found from the lower to upper midstory in closed canopy conditions
with persistent branches composing much of structure along with numerous small to medium diameter stems.
In the eastern extent, Vaccinium spp. may contribute to lower midstory structure in closed canopy stands.

20-79yrs. Surface fire every 20yrs and Competition/Maintenance every 200yrs maintain class B. Mixed fire
every 66yrs can open the stand to class C. Replacement fire every 150yrs and Wind/Weather/Stress every
200yrs cause a transition to class A.

Indicator Species* and
Canopy Position

Class C 29 %

Structure Data (for upper layer lifeform)

Min Max
Mid Development 1 Open QUST  Upper Cover 21% 60 %
UMA3 Mid-Upper
§CHIZ4 PP Height Tree 5.1m Tree 10m
Upaer Layer Lifeform ANGE Tree Size Class ‘ Pole 5-9" DBH
Herbaceous ) ) ) )

DShrub o o DUpper layer lifeform differs from dominant lifeform.

v Fuel Model ? . .

VITree There is a east to west decline in average tree
height and diameter corresponding to a
decreasing moisture gradient. Figures given
reflect the central part of the range. As one
goes further west, trees may actually drop a
height and size class for min and max height
and size class. Trees will not move up a class
going to the east.

Description

Mid-seral woodland/savanna overstory with perennial grasses (cover <60%). Open and some-what park-like,
this class may have some smaller mid-story trees but overall understory is dominated with little and big
bluestem. More mesic sites may have switchgrass or other panic grass component.

20-79yrs. Surface fire every 4yrs maintains class C. Replacement fire every 200yrs and Wind/Weather/Stress
every 200yrs cause a transition to class A. In the absence of fire for 10yrs, these stands close in and transition
to class B. This class succeeds along the open pathway to class D.

Indicator Species* and

Class D 25% Canopy Position Structure Data (for upper layer lifeform)
Late Development 1 Open QUST  Upper c Az/’;no/ M:(z)xo/
QUMA3 Mid-Upper 22 o o
Upper Layer Lifeform SCHIZ4 Lower He/_th‘ Tree 10.1m Tree 25m
L] Herbaceous ANGE Lower Tree Size Class ‘ Medium 9-21"DBH
JShrub . . . .
Tree Fuel Model 2 L] Upper layer lifeform differs from dominant lifeform.
There is a east to west decline in average tree
Description height and diameter corresponding to a

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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decreasing moisture gradient. Figures given
reflect the central part of the range. As you go
further west may actually drop a height and
size class for min and max height and size
class. You will not move up a class going to
the east.

Late-seral woodland/savanna oak overstory with perennial grasses (Cover <60%). This class is open and park-
like with a tallgrass component of little and big bluestem. More mesic sites may have switchgrass or other
panic grass component.

80yrs+. Surface fire every four years and Competition/Maintenance every 200yrs maintain class D.
Replacement fire every 200yrs and Wind/Weather/Stress every 200yrs cause a transition to class A. In the
absence of fire for 15yrs, these stands close in and transition to class E. With frequent lower intensity fire,
this class maintains itself indefinitely.

ClassE 10% :'r;dicato::Sp_eiFies* and  gyrycture Data (for upper layer lifeform)
anopy Position )
Min Max
Late Development 2 Closed QUST Upper
MA3  Mid Cover 61% 100 %
Upper Layer Lifeform QU 3 id-Upper Height Tree 10.1m Tree 25m
U Herbaceous Tree Size Class | Medium 9-21"DBH
JShrub . . . .
Tree Fuel Model 9 [] Upper layer lifeform differs from dominant lifeform.
Descrinti There is a east to west decline in average tree
escription

height and diameter corresponding to a
decreasing moisture gradient. Figures given
reflect the central part of the range. As one
goes further west, trees may actually drop a
height and size class for min and max height
and size class. Trees will not move up a class
going to the east.

Late-seral, closed canopy (Cover >60%) oak dominated overstory community. Little to no herbaceous cover
and some shrub component. Varying from east to west. Dense structure is found from the lower to upper
midstory in closed canopy conditions with persistent branches composing much of structure along with
numerous small to medium diameter stems. In the eastern extent, Vaccinium spp. may contribute to lower
midstory structure in closed canopy stands.

80yrs+. Surface fire every 20yrs and Competition/Maintenance every 100yrs maintain class E. Mixed fire
every 66yrs and Wind/Weather/Stress every 200yrs open the stand to class D. Replacement fire every 150yrs
causes a transition to A. This class persists with surface fire or in the absence of other disturbances.

Disturbances

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev

Monday, March 02, 2009 Page 38 of 185



Fire Regime Group™: | Fireintervals  A,5F/  MinFI  MaxFI  Probabilty  Percent of All Fires

Replacement  157.6 0.00635 3
Historical Fire Size (acres) Mixed 93.96 0.01064 5
Avg 200 Surface 5.334 0.18747 92
Min 10 All Fires 5 0.20446
Max 2000 Fire Intervals (Fl):

Fire interval is expressed in years for each fire severity class and for all types of fir

Sources of Fire Regime Data combined (All Fires). Average Fl is central tendency modeled. Minimum and

: maximum show the relative range of fire intervals, if known. Probability is the inver
VILiterature of fire interval in years and is used in reference condition modeling. Percent of all
vlLocal Data fires is the percent of all fires in that severity class.

Expert Estimate
Additional Disturbances Modeled
[ JInsects/Disease [ INative Grazing [ ]Other (optional 1)

Wind/Weather/Stress W]Competition [ ]Other (optional 2)
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LANDFIRE Biophysical Setting Model

Biophysical Setting 4313100 North-Central Interior Dry-Mesic Oak Forest
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Geographic Range

ECOMAP subsections 212 Na, Nc, Ka, Kb, Nc, Qa, Qb and 222Ma, Mb, Mc and Md. This occurs
throughout MZ42, though the stands get smaller and more restricted to mesic micro-sites the further west

you go.

Biophysical Site Description

This system occurs most commonly on interlobates where outwash, ice-contact, and end moraine
landforms are situated between former glacial lobes. Other landforms suitable for development of the dry-
mesic oak forest are sandy ground moraine and lake plains. Common to all these landforms is well-
drained, acidic soil characterized by loamy sand and sandy loam. Dry landscape settings, such as on
western and southern aspects and upper slopes and ridge tops are conducive to the development of North-
Central Interior Oak Savanna (BpS 1394) rather than this system (Curtis 1959).

For LF mapping, SSURGO map units with moderate to high silt percentages (>40%) on uplands, with
taxonomic particle sizes of “fine-silty” or “fine-loamy over sandy” may prove useful for mapping this
system. Sites expected to have higher fire frequencies on “fine-loamy” may be included for mapping this
system, whereas lower frequencies on these sites would likely indicate North-Central Interior Maple-
Basswood Forest (BpS 1314). Soil orders are generally Alifsols with Mollisols becoming more important

at the interface with prairie and savanna systems.

Additionally, relevant for the most dry sites (from Aaseng et al. 2003): Present on hummocky stagnation
moraines on well-drained, gravelly, loamy, calcareous till in northwestern Minnesota. With the dry
settings of this system occurring on stagnation morains, the parent material typically is gravelly, loamy,
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calcareous till but may also include sandy lacustrine deposits. Soils have very dark surface horizons
typical of prairies, suggesting these sites were formerly occupied by prairie or open woodland. Soils have
firm, clayey subsoil horizons that perch snowmelt and rainfall. These clayey horizons have elements of
precipitated lime, and deeper horizons are highly calcareous. Soils are well drained, and the soil-moisture
regime is fresh.

Drier settings of this type most commonly on interlobates where outwash, ice-contact, and end moraine
landforms are situated between former glacial lobes. Other landforms suitable for development of the dry
oak forest are sandy lake plain and dunes. Common to all these landforms is somewhat excessively
drained, acidic soil characterized by sand and loamy sand. Dry landscape settings, such as on western and
southern aspects and upper slopes and ridge tops are conducive to the development of this system.

Additionally, relevant for the more mesic settings of this system (from Aaseng et al. 2003): Dry-mesic
hardwood forests on undulating sand flats, hummocky moraines, and river bluffs. Present mostly on fine
sand or sand-gravel soils. Often on south- or west-facing slopes but common also on flat to undulating
sandy lake plains. The more mesic expressions of this system is reported to occur on three landforms
(from Aaseng et al. 2003):

GLACIAL LAKE PLAINS-Common. Present on undulating sand flats that were deposited in the shallow
waters of Glacial Lake Grantsburg. Parent material is stoneless, well sorted fine sand. It was initially
calcareous, but soils are now leached of carbonates. Subsoil horizons capable of perching snowmelt are
acking, but general fine-sand texture and occasional bands of silt and gravel can help to retain some soil
moisture. Densely cemented layers of sand that may reflect past positions of the water table occur at depth
and can help hold water for deeply rooted plants. Soils are excessively drained and the soil-moisture
regime is moderately dry.

STAGNATION MORAINS—Occasional. Present on hummocky moraines, often adjacent to fire-prone
outwash plains and tunnel valleys that were occupied in the past by brushland or prairie. Parent material
is a discontinuous cap of partially sorted gravelly sand over a base of denser till and is often complexly
stratified. Parent material can be calcareous or noncalcareous; when calcareous, soils are leached of free
carbonates to at least 30in (75cm). Although some clays have accumulated in the subsoil, clays are
insufficient to perch snowmelt and rainfall. The complex stratification allows these sites to retain some
rainfall, and water is available to deeply rooted plants just above the dense till. Where the sandy cap is
thick, the soils are excessively drained, and the soilmoisture regime is moderately dry. Where the cap is
thinner, the soils are well drained, and the soil-moisture regime is fresh.

RIVER BLUFFS-Common. Present on steep (20-50%) south- or west-facing slopes along the Minnesota
River valley and other major streams. Soils are developed on eroded calcareous till or cut-faces of gravelly
terraces well above modern alluvium. Free carbonates are present at or close to the surface and topsoil
layers are thin because of surface erosion. Soils are somewhat excessively to excessively drained. Soil
moisture regime is dry to moderately fresh.

Vegetation Description
Typically, the vegetation consists of forests dominated by oaks, especially white oak (Quercus alba), black
oak (Quercus velutina), and red oak (Quercus rubra). Black oaks were generally more abundant on more
xeric, sandier sites, whereas red oak was generally more abundant on more mesic, loamier sites. Red oak
can also develop under a moderate overstory of the other oaks. Bur oak was occasionally present on sites
with higher fire frequency or on thin calcareous soils (Curtis 1959). White oak spans the range of edaphic
conditions encapsulated by this system. Prunus serotina capitalizes on canopy gaps, but rarely achieves
significant canopy dominance (McCune & Cottam 1985). Other hardwood species, including Juglans
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nigra, Juglans cinerea, Celtis occidentalis, Ulmus americana, and Acer negundo were occasionally found
in the southern extent of this system on more mesic sites with lower fire frequencies.

Along with oaks are varying amounts of hickory (Carya glabra and Carya ovata), red maple (Acer
rubrum), black cherry (Prunus serotina), and sassafras (Sassafras albidum). Subcanopies and shrub layers
are usually well-developed by witch-hazel (Hamamelis virginiana), flowering dogwood (Cornus florida),
and hop-hornbeam (Ostrya virginiana). Common low woody shrubs include brambles (Rubus spp.), black
currant (Ribes cynosbati), and both native and invasive roses (Rosa spp.). Graminoid species such as
Carex pensylvanica, Danthonia spicata, Andropogon gerardii are also common.

For the drier settings of this system, oaks dominated the presettlement vegetation, especially white oak
(Quercus alba), black oak (Quercus velutina), northern pin oak (Quercus ellipsoidalis), and bur oak
(Quercus macrocarpa). These dry settings are distuguished from more mesic sites by stronger dominance
of black oak and northern pin oak, and a general lack of red oak except in later seral stages. Associates
include pignut hickory (Carya glabra), red maple (Acer rubrum), black cherry (Prunus serotina), and
sassafras (Sassafras albidum). Small trees associates include witch-hazel (Hamamelis virginiana),
flowering dogwood (Cornus florida), and hop-hornbeam (Ostrya virginiana). Common low woody shrubs
include brambles (Rubus spp.), black currant (Ribes cynosbati), and native roses (Rosa spp.). Graminoid
species such as Carex pensylvanica, Danthonia spicata, Andropogon gerardii are also common. In the
most acidic lake plain physiographic systems, ericaceous shrubs such as wintergreen (Gualtheria
procumbens), lowbush blueberry (Vaccinium angustifolium), huckleberry (Gaylussacia baccata) become
common. Bracken fern (Pteridium aquilinum) can be dominant in the most nutrient poor outwash and
lake plain landscapes.

Disturbance Description
The North-Central Interior Dry-Mesic Oak Forest and Woodland (oak-hickory forest) is predominantly
Fire Regime I, characterized by low-severity surface fires. Historically, indigenous fires accounted for over
95% of the ignitions over these landscapes. Vegetation types varied based on fire frequency and intensity.
Grassland prairies burned often with fire rotations approximately less than five years and were probably
associated with flat-to-slightly rolling terrain that effectively carried fire (Anderson 1999). These
grasslands, deliberately maintained by Native Americans for hunting purposes, were probably scattered
throughout the forest matrix. Oak-hickory savannas occurred where fire frequency was a bit less, probably
5-15yrs. Woodlands developed within a moderate burning regime, with fire return times averaging every
15-25yrs. Closed-canopy oak-hickory forests would develop where fire return intervals stretched beyond
25yrs. Shade-tolerant, fire-sensitive maples (and associated late-successional trees) would regenerate and
form understories beneath oak-hickory canopies when fire was excluded over many decades (50yrs). With
continued fire exclusion, maple and other late-successional species would gradually replace overstory oaks
and hickories through gap capture (Sutherland et al 2003). A mosaic of vegetation types comprised oak-
hickory landscapes contingent on fire history (Cutter and Guyette 1994). From a gross landscape
perspective, oak-hickory forests occurred in a contiguous matrix integrated with oak savannas, grassland
prairies, and mesic forests dominated by red and sugar maple. Fire frequency and intensity determined the
proportion of each of these landscape ecosystems across the landscape matrix. Historically, grazing would
have similarly maintained open conditions in savannas and cause problems for oak species in recruiting
into the overstory. Ice-damage, periodic insect defoliation, and the extinct passenger pigeon may have
likely contributed to increased oak canopy openings that facilitated light penetration to the forest floor,
and, ultimately, greater possibility of germination and recruitment of oaks.

Native Americans played a critical role in the development and maintenance of oak-hickory landscapes
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through fire ignition. Natives burned these landscapes for a variety of reasons. Fire encouraged open
habitats which, in turn, increased food-producing plants (forbs, mast) and ungulate herbivores (meat).
Also, lightning-strike ignitions, though limited in frequency, would have provided an additional source of
ignition.

The North-Central Interior Dry Oak Forest and Woodland is predominantly Fire Regime I, characterized
by low-to-moderate severity surface fires. Oak grubs (tree-sprout and shrub thickets) occurred where fire
frequency was a bit less, probably 5-10yrs. Also, grub conditions would arise immediately after
catastrophic burns that would top-kill tree-dominated communities. Savannas and woodlands developed
within a moderate burning regime, with fire return times averaging every 4 to 17yrs (Henderson and

Long, 1984). Closed-canopy oak forests would develop where fire return intervals stretched beyond 20-
40yrs (Crow, 1988). Shade-tolerant, fire-sensitive maples (and associated late-successional trees) would
regenerate and form understories beneath oak canopies when fire was excluded over several decades. With
continued fire exclusion, maple and other late-successional species would gradually replace overstory oaks
through gap capture (Sutherland and Hutchinson 2003). These shade-tolerant species would eventually
form layered stratums of differing heights that will modify the microclimate and light environment to

favor self-replacement with exclusion of oaks. A mosaic of vegetation types comprised oak landscapes
contingent on fire history (Cutter and Guyette 1994). From a gross landscape perspective, oak forests
occurred in a contiguous matrix integrated with oak savannas, grassland prairies, and mesic forests
dominated by red and sugar maple. Fire frequency and intensity determined the proportion of each of these
landscape ecosystems across the landscape matrix.

Adjacency or Identification Concerns
Though often contiguous, oak-hickory patches are virtually always integrated in the larger landscape scale
with mesic maple-dominated forests and dry oak savannas. Mesic maple forests were relegated to those
areas where fire was restricted through facilitation by an edaphic factor such as heavy-textured soil or high
water table or by natural fire breaks such as bodies of water and slightly protected depressions. Prolonged
intervals (100 to 150yrs) without fire were needed for maples to manifest their dominance. Oak-hickory
forests also graded into savannas (i.e. oak openings) when fire intervals shortened to the point where
woody regeneration of overstory tree species was limited. Exposed areas where wind could carry flames at
great distances tend to exhibit more savanna vegetation structure than a close oak-hickory forest. In areas
where flat outwash extended beyond ice-contact terrain or end moraine, savannas would typically occur in
the former abutting a closed forest on the latter landforms. Currently, under the past century's practice of
fire suppression, oak-hickory forests are succeeding into a red maple-dominated forest. Prolific sprouting
ability, light, wind-carried fruits, and the tendency to cast dense shade has enabled red maple to out
compete white and black oak in these systems. Without fire as a natural disturbance that prevents
establishment of fire-sensitive species, mesophytic species are free to invade and recruit into the overstory.
Implications to forestry, wildlife, and pest and disease outbreaks become apparent.

This system can be similar to North-Central Interior Maple Basswood Forest (BpS 1314). However, the
Maple Basswood system typically occurs on gravelly, partially sorted and weakly calcareous till. The
maple basswood systems are less likely to have quaking aspen in the canopy (Aaseng et al. 2003).

Native Uncharacteristic Conditions

Though present historically, red maple has been typified as the "native invasive" in oak hickory forests. Its
abundance in these systems measured in both stem density and basal area has grown considerably due to
fire suppression and the marked increase in fire return interval. Abundance of aspen, sassafras, and black
cherry can also be attributed to fire suppression and poor silviculture practices
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Scale Description
Pre-European oak-hickory forests covered hundreds of thousands of contiguous acres. When considered as
a matrix with savannas and prairies, estimated acreage increases significantly.

Issues/Problems
This system has largely converted to closed-canopy forests progressively increasing in mesophytic species.
As these systems become increasing mesophytic, the ability to get fire back on the landscape becomes
increasingly difficult.

Native grazing, due to higher deer densities than historically (at least in WI) further suppress recruitment
of oaks and exacerbates the trend toward closed-canopy mesophytic species. Invasive species, including
buckthorn (Rhamnus cathartica) and honeysuckle (Lonicera spp.) are becoming increasingly prevalent in
the understories of some stands.

Comments
NOTE: 2/26/09: As a result of final QC for LANDFIRE National by Jennifer Long, the user-defined min
and max fire return intervals for replacement and surface severity fire were deleted because they were not
consistent with the modeled fire return intervals for these fire severity types.

For MZA43 this model was adopted from the same BpS in MZ41 by Randy Swaty (rswaty @tnc.org). Only
minor editing of the description was done to fit the geographic range to MZ43 so modelership was not
changed.

For MZ50, the following comments were made by the reviewer (Brendan Ward) but were not incorporated
due to modeler concerns. The comments should be considered when using description and the VDDT
model.

For MZ41 this model was largely adopted from LANDFIRE model 5113100, North-Central Interior Dry-
mesic Forest and Woodland by Micheal Kost and Jeff Lee, who in turn adopted from the RA model
R60OAHI, Oak-Hickory by Daniel Yaussy and Aaron Kloss. Gregory Nowacki and Randy Swaty made
substantial descriptive or quantitative changes to the Kost and Lee model resulting in a change in
modelership.

Comments from R6OAHI model: This model replaces the model RA model REOAKxe, Eastern Dry Xeric
Oak by Mike Freidhof and Roger Fryar from the Southern Appalachians model zone. This is a
modification of the OKH4 FRCC model developed by Nowacki, Hutchinson, Iverson, and Van-Gundy. We
added a pathway from class B to class E to represent a portion of the landscape that is too moist to burn.
Possible reviewers: Greg Nowacki, Marc Abrams, Burton Barnes (bvb @umich.edu), Dennis Albert,
Joshua Cohen.

Reviewer comments:

Class B: Mixed fire is not operating as a maintenance disturbance because it does not set age back. This
can be a steady state expression of this system if fire frequency is high enough (though overlapping with
savanna concept, many of which proved to be seral to this system), with older very sparse oaks. Allow this
to succeed to itself, and use a TSD of 10yrs to move this over to C.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Class C. Surface fire does not maintain class in this state because it does not reset age. Use similar fix as
for B: TSD = 20. MFRI should be comparable to B for a total of 18yrs. This class alsos needs a mixed fire
that maintains in this state (canopy thinning fire that doesn’t remove oldest cohort or thin to below 20%
cover). With a p=0.015 (equivalent to the C->B mixed fire), this brings the MFRI to 18yrs for this class
and is a reasonable split of outcomes — 27% of fires leave some trees <20% cover, 27% thin with tree
cover >20%, 36% burn with no significant effect to canopy, and 9% remove everything. The reviewer
suggests that the mortality rates of the younger oaks are on par with the fire susceptibility that Curtis
(1959) explains for these oaks, though Curtis doesn’t mention much about fire frequency.

Based on Curtis, the reviewer suggests that there should be more of this — a more even spread between this
class and the forest class (which has increased significantly in current forests). Replace ANGE in species
list with QUMAZ2.

Class D. Surface fire doesn’t maintain this type as intended (and effectively acts like a 125yr TSD rather
than the 50yrs in description for this class), use TSD=100 to E and allow this to succeed to itself.
Maintenance fire (surface) frequency should be higher, for a net fire probability equivalent to A-C of about
0.055. Iincreased surface fire to p=0.025. The oaks are going to have a really hard time getting solid
regeneration in this class (Curtis 1959), they really need a major canopy opening disturbance to move it to
a more open state (C) before they can establish more successfully.

Notes: The TSD values required some tinkering to get the right proportions by class, because of the large
number of fire disturbances in mid/later classes that kick stands to a different class (thus negating the
effect of TSD). TSD only applies to recording of disturbances within a given class (maintenance
disturbances). If the only disturbances were maintenance surface fires, this would have been
straightforward with ecologically meaningful values.

Final proportions from VDDT:
A: 3%

B: 12%

C:37%

D: 43%

E: 5%

MFRI = 20yrs

Vegetation Classes

Class A 20, Igdicato;’Sp?ies* and  girycture Data (for upper layer lifeform)
anopy Position ]
Min Max

Early Development 1 All Structure ANGE Upper Cover 0% 100%
Upper Layer Lifeform SCHIZ4  Upper Height Herb Om Herb >1.1m

Herbaceous SONU2  Upper Tree Size Class | None

] Shrub POTRS

DT u Fuel Model [] Upper layer lifeform differs from dominant lifeform.

ree Fuel Moael

Description

PRAIRIE. This class ranges from 0-4yrs and succeeds to class B. Class A is grassland prairie maintained by
frequently recurring fire. Replacement fire was modeled with the probability of occurring every 10yrs. Native
Americans used these lands for hunting, and agriculture/native plant gathering. If fire is absent for a few

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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years, tree seedlings and sprouts would recruit into trees and form savannas . Heavy grazing, though unlikely
to have large-scale impact, would have kept certain patches from progressing to a woody shrub vegetation
stage and would have maintained class A. Native grazing was modeled with the probability of occurring
every 100yrs.

Indicator Species* and Structure Data (for upper layer lifeform)

Class B 12% Canopy Position Min Max
Mid Development 1 Open QUAL  Upper Cover 11% 20%
Upper Layer Lifeform QUVE Upper Height Tree Om Tree 25m
] Herbaceous POTRS  Lower Tree Size Class | Large 21-33"DBH

O Shrub SCHIZ4 Iower

T Fuel Model L] Upper layer lifeform differs from dominant lifeform.
ree Fuel hodel

Description

SAVANNA. This class ranges from 5-14yrs and succeeds to class C in the absence of disturbance. Savannas
conditions occurred where fire was fairly frequent allowing some trees to develop (5-15yrs). Any area that
does not burn frequently would convert to woodland conditions (class C). Replacement fire, modeled at the
probability of occurring every 100yrs, would send class B to class A. Surface fire, modeled at the probability
of occurring every 20yrs, would maintain the system in this class. Native grazing, modeled at the probability
of occurring every 100yrs, would also maintain the system in this class.

Historically, this class would not succeed on to the next class with the maintenance disturbances of surface
fires and native grazing. To capture this trait in VDDT, the class was set to succeed to itself, and succession
was attributed by using alternative succession and a time since disturbance of 10yrs, indicating that this class
would succeed to class C with a 10yr absence of disturbance.

Indicator Species* and

Class C 19% Canopy Position Structure Data (for upper layer lifeform)
Mid Development 2 Open QUél]; Upper Cover Az/,;no " A{:)Xo "
- I?([)JTRS EESZ I;_Ie[qh; L Tree 5.11;1 : Tree 25m
UpﬁePrI I;};/:;G:L;Lesform QUMA2 Upper Dree ize Class | Large 21-33'DBH
’?}i:b Fuel Model 9 Upper layer lifeform differs from dominant lifeform.
Description

WOODLAND. This class ranges in age from 15-24yrs and succeeds to class D in the absence of disturbance.
The canopy closure was less than 60%.

Surface fire, modeled at the probability of occurring every 20yrs, maintains the system in this class. Mixed
fire, modeled at the probability of occurring every 66yrs, would send the system back to class B. Replacement
fire, modeled at the probability of occurring every 100yrs, would send the system back to class A.

Historically, this class would not succeed on to the next class with the maintenance disturbances of surface
fires and native grazing. To capture this trait in VDDT, the class was set to succeed to itself, and succession
was attributed by using alternative succession and a time since disturbance of 15yrs, indicating that this class
would succeed to class D with a 10yr absence of disturbance.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Indicator Species* and

Class D 59 % Canopy Position Structure Data (for upper layer lifeform)
Mid Development 3 Closed QUAL  Upper Cover I\(:I;no/ M;)Xo/
QUVE  Upper - ° °
Upper Layer Lifeform QURU Upper Height Tree 10.1m Tree 25m
L] Herbaceous POTRS5 Upper Tree Size Class | Large 21-33"DBH
[ IShrub
Tree Fuel Model 9 L] Upper layer lifeform differs from dominant lifeform.
Description

OAK FOREST. Class D is defined as oak forest. The age class is 25-indefinite years as long as surface fire
occurs periodically. If the late-succession open forest type persists for S0yrs without any type of fire, it will
convert to a late-succession mixed mesophytic closed forest type (class E). This conversion is a result of
species shift from dominant oaks to dominant maple and beech, which do not support fire as readily.

Surface fire, modeled at the probability of occurring every 100yrs, would maintain this class. Replacement
fire, modeled at the probability of occurring every 20yrs, would transition class D to class C. Mixed fire,
modeled at the probability of occurring every 100yrs, would transition class D to class B. A second mixed fire,
modeled at a probability of every 50yrs would transition class D to class C. Replacement fire, modeled at the
probability of occurring every 100yrs, would transition class D to class A.

Historically, this class would not succeed on to the next class with the maintenance disturbances of surface
fires and native grazing. To capture this trait in VDDT, the class was set to succeed to itself, and succession
was attributed by using alternative succession and a time since disturbance of 10yrs, indicating that this class
would succeed to class E with a 65 year absence of disturbance.

Class E 8% Indicator Species® and  gyrycture Data (for upper layer lifeform)
Canopy Position ;
Late Devel t 1 Closed ACRU U Min Max
ate Levelopmen 08¢ ACSA pper Cover 81 % 100 %
Upper Layer Lifeform CSA3 Upper Height Tree 10.1m Tree 25m

[ Herbaceous TIAM  Upper Tree Size Class | Large 21-33'DBH

LIShrub QUAL " Upper

M Tree Fuel Model § [ Upper layer lifeform differs from dominant lifeform.
Description

MESOPHYTIC FOREST. Maple forests develop during the absence of fire. Dense understories of shade-
tolerant species develop. Surface fires would allow these systems to revert back to oak dominance. A mixed
fire, modeled at the probability of occurring every 700-1000yrs, could take the system back to A, B,C, or D.
Infrequent wind/weather/stress modeled at the probability of occurring every 700-1000yrs would maintain the
system in this class. These systems often arise on more moist sites adjacent to/on lee sides of streams, rivers,
and lakes that serve as fire barriers.

Disturbances

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Fire Regime Group**: |

Historical Fire Size (acres)
Avg 100
Min 10
Max 1000

Sources of Fire Regime Data

Literature
[ ]Local Data
Expert Estimate

Additional Disturbances Modeled

FireIntervals 5,5/  MinFI MaxFI Probability — Percent of All Fires

Replacement 122 .4 0.00817 20
Mixed 50.19 0.01992 48
Surface 76.29 0.01311 32
All Fires 24 0.04120

Fire Intervals (Fl):

Fire interval is expressed in years for each fire severity class and for all types of fir
combined (All Fires). Average Fl is central tendency modeled. Minimum and
maximum show the relative range of fire intervals, if known. Probability is the inver
of fire interval in years and is used in reference condition modeling. Percent of all
fires is the percent of all fires in that severity class.

[ JInsects/Disease Native Grazing [ ]Other (optional 1)
Wind/Weather/Stress [ ]Competition [ ]Other (optional 2)
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LANDFIRE Biophysical Setting Model

Biophysical Setting 4313110 North-Central Interior Dry Oak Forest and

Woodland
] This BPS is lumped with:
(] This BPS is split into multiple models:
General Information
Contributors (also see the Comments field Date 3/16/2007
Modeler 1 Jeff Lee leejg@michigan.gov Reviewer JIm Drake jim_drake @natureser
ve.org
Modeler 2 Michael Kost kostma@michigan.gov ~ Reviewer
Modeler 3 Reviewer
Vegetation Type Map Zone Model Zone
Forest and Woodland 43 D Alaska D N-Cent.Rockies
[ ] California []Pacific Northwest

Dominant Species* General Model Sources []Great Basin ] South Central

QUAL  CAGLS Literature [ ] Great Lakes [ ]Southeast
QUVE  CADEI2 Local D ata [] Northeast []S. Appalachians
QUEL  SAALS Expert Estimate Northern Plains [ ] Southwest

QUCO2 PRSE2

Geographic Range
This system occurs throughout southern Lower MI primarily in Macomb, Oakland, Livingston,
Washtenaw, Jackson, Hillsdale, Shiawassee, St. Joseph, Kalamazoo, Barry, Kent, Montcalm, and
southern, Newago Counties (Comer, 1995).This encompasses ECOMAP Sections 222J and 222U. This
system occurs in ECOMAP subsections 222Jg, 222Jh, 222Jc, 222Jb, 222Ja, 222Ua, and 222Ue. This
occurs throughout MZA42.

Biophysical Site Description
Landforms suitable for development of the dry oak forest are sandy lake plain and dunes. Common to all
these landforms is somewhat excessively drained, acidic soil characterized by sand and loamy sand. Dry
landscape settings, such as on western and southern aspects and upper slopes and ridge tops are
conducive to the development of this system. Dry-mesic oak-hickory forests and dry mixed oak forests can
occur in very similar landscape settings. Slight differences in soil moisture holding capacity and pH can
often be the defining factor. Dry mixed oak forests tend to occupy exposed kame tops and esker ridges in
ice-contact terrain or on very excessively drained, highly acidic soil on flat outwash plains or sand lake
plain. High exposure to desiccating wind and high solar radiation also favors development of dry mixed
oak forests over dry-mesic oak-hickory forests. Soil texture of the former is usually no heavier than a
loamy sand, whereas soil of the latter can be as heavy as a sandy clay loam in the lower pedon.

Furthermore, greater fire frequency historically may have selected for more fire-tolerant oaks than
hickories. Native Americans played a critical role in the development and maintenance of mixed oak
landscapes through fire ignition. Natives burned these landscapes for a variety of reasons. Fire
encouraged open habitats which, in turn, increased food-producing plants (forbs, mast) and ungulate

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http:/plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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herbivores (meat). Also, lightning-strike ignitions, though limited in frequency, would have provided an
additional source of ignition.

Vegetation Description
Typically, the vegetation consists of forests dominated by oaks, especially white oak (Quercus alba), black
oak (Quercus velutina), and northern pin oak (Quercus ellipsoidalis). Along with oaks are pignut hickory
(Carya glabra), red maple (Acer rubrum), black cherry (Prunus serotina), and sassafras (Sassafras
albidum). American chestnut (Castanea dentata) was once dominant or codominant in the very
southeastern portion of southern Michigan. Currently, decades of fire suppresssion have created
subcanopies and shrub layers that are by witch-hazel (Hamamelis virginiana), flowering dogwood
(Cornus florida), and hop-hornbeam (Ostrya virginiana). Common low woody shrubs include brambles
(Rubus spp.), black currant (Ribes cynosbati), and both native and invasive roses (Rosa spp.). Graminoid
species such as Carex pensylvanica, Danthonia spicata, Andropogon gerardii are also common. In the
most acidic lake plain physiographic systems, ericaceous shrubs such as wintergreen (Gualtheria
procumbens), lowbush blueberry (Vaccinium angustifolium), huckleberry (Gaylussacia baccata) become
common. Bracken fern (Pteridium aquilinum) can be dominant in the most nutrient poor outwash and
lake plain landscapes.

Disturbance Description
The North-Central Interior Dry Oak Forest and Woodland is predominantly Fire Regime I, characterized
by low-severity surface fires, but replacement fires would have also occurred at 35-200yr frequency
Historically, indigenous fires accounted for over 95% of the ignitions over these landscapes. Vegetation
types varied based on fire frequency and intensity. Grassland prairies burned often with fire rotations as
frequent as annually and were probably associated with flat-to-slightly rolling terrain that effectively
carried fire. These grasslands, deliberately maintained by Native Americans for hunting purposes, were
probably scattered throughout the forest matrix. Oak grubs (tree-sprout and shrub thickets) occurred where
fire frequency was a bit less, probably 5-10yrs. Also, grub conditions would arise immediately after
catastrophic burns that would top-kill tree-dominated communities. Savannas and woodlands developed
within a moderate burning regime, with fire return times averaging every four to 17yrs (Henderson and
Long, 1984). Closed-canopy oak forests would develop where fire return intervals stretched beyond 20-
40yrs (Crow, 1988). Shade-tolerant, fire-sensitive maples (and associated late-successional trees) would
regenerate and form understories beneath oak canopies when fire was excluded over several decades. With
continued fire exclusion, maple and other late-successional species would gradually replace overstory oaks
through gap capture (Sutherland and Hutchinson 2003). These shade-tolerant species would eventually
form layered stratums of differing heights that will modify the microclimate and light environment to
favor self-replacement with exclusion of oaks. A mosaic of vegetation types comprised oak landscapes
contingent on fire history (Cutter and Guyette 1994). From a gross landscape perspective, oak forests
occurred in a contiguous matrix integrated with oak savannas, grassland prairies, and mesic forests
dominated by red and sugar maple. Fire frequency and intensity determined the proportion of each of these
landscape ecosystems across the landscape matrix. Historically, buffalo grazing would have similarly
maintained open conditions in very localized patches within savannas. Currently, an overabundance of
deer is limiting oak regeneration in remnant oak forests in southern Michigan. Ice-damage, periodic insect
defoliation, and the extinct passenger pigeon may have likely contributed to increased oak canopy
openings that facilitated light penetration to the forest floor, and, ultimately, greater possiblity of
germination and recruitment of oaks.

Adjacency or Identification Concerns
Though often contiguous, oak patches are virtually always integrated in the larger landscape scale with
mesic maple-dominated forests, dry-mesic oak-hickory forests, and dry oak barrens. Mesic maple forests

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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were relegated to those areas where fire was restricted through facilitation by an edaphic factor such as
heavy-textured soil or high water table or by natural fire breaks such as bodies of water and slightly
protected depressions. Prolonged intervals (100 to 150yrs) were needed for maples to manifest their
dominance. Dry-mesic oak-hickory forests often occurred adjacent to dry oak forests, defined by a
topographic position that had more amenable well-drained soil, lower solar radiation, better moisture
conditions, and more protection from drying winds and recurring fires. Lower slopes on north and east
aspects were typical of oak-hickory forests whereas ridge tops and upper slopes on south and west aspects
favored dry oak forests. Oak forests also graded into savannas and barrens (i.e. oak openings) when fire
intervals shortened to the point where woody regeneration of overstory tree species was limited. Exposed
areas where wind could carry flames at great distances tend to exhibit more savanna vegetation structure
than a close oak forest. In areas where flat outwash extended beyond ice-contact terrain or end moraine,
savannas would typically occur in the former abutting a closed forest on the latter landforms. Fires often
burned from a west to east direction and stopped on the western edge of rivers (Gleason, 1913), leaving
eastern edges forested.

Currently, under the past century's practice of fire suppression, oak forests are succeeding into a red maple-
dominated forest. Prolific sprouting ability, light, wind-carried fruits, and the tendency to cast dense shade
has enabled red maple to outcompete white and black oak in these systems. Without fire as a natural
disturbance that prevents establishment of fire-sensitive species, mesophytic species are free to invade and
recruit into the overstory. Furthermore, due to the naturally short life span of northern pin oak, red maple
is poised to maintain its dominance once it has established a stable population. Its modifying affects on
understory shade and quick nutrient uptake will exclude the understory intolerant northern pin oak.
Implications to forestry, wildlife, and pest and disease outbreaks become apparent in the future.

Today, with fragmentation, development, and mesophytic species invasion, few original dry oak forest
remain. However, succession of previous oak barrens, such as in Allegan County, to closed oak forests has
added to the total area of current dry oak forests.

Native Uncharacteristic Conditions

Though present historically, red maple has been typified as the "native invasive" in oak forests. Its
abundance in these systems measured in both stem density and basal area has grown considerably due to
fire suppression and the marked increase in fire return interval. Abundance of aspen, sassafras, and black
cherry can also be attributed to fire suppression and poor silvicultural practices.

Scale Description
Pre-European oak forests covered hundreds of thousands of contiguous acres. When considered as a
matrix with savannas and prairies, estimated acreage increases significantly.

Issues/Problems

Comments
For MZ43 this model was adopted from the same BpS in MZ41 by Randy Swaty (rswaty @tnc.org). Only
minor editing of the description was done to fit the geographic range to MZ43 so modelership was not
changed.

For MZ41 Jeff Lee (leejg@michigan.gov) and Mike Kost (kostma@michigan.gov)adopted this model
from R6OAHI (RA region 6, Oak Hickory model) by Daniel Yaussy (dyaussy @fs.fed.us) and Aaron Kloss
(aaron.kloss@dnr.state.oh.us).

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http:/plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Comments from R6OAHI: This model replaces the model REOAKdm from the Southern Appalachians
model zone. This is a modification of the OKH4 FRCC model developed by Nowacki, Hutchinson,
Iverson, and Van-Gundy. We added a pathway from class B to class E to represent a portion of the
landscape that is too moist to burn. Possible reviewers: Greg Nowacki, Marc Abrams, Burton Barnes
(bvb@umich.edu), Dennis Albert, Joshua Cohen

Vegetation Classes

Indicator Species* and

= Structure Data (for upper layer lifeform)
Canopy Position

Class A 4%

Min Max

Early Development 1 All Structure ANGE Upper Cover 0% 100%
Upper Layer Lifeform SCHIZ4  Upper Height Herb Om Herb >1.1m

SONU2  Upper Tree Size Class

Herbaceous
U]
Dihrub Fuel Model 3 [] Upper layer lifeform differs from dominant lifeform.
ree Fuel hoael

Description

Class A is grassland prairie maintained by frequently recurring fire (five years) and age class of zero to five
years. Native Americans used these lands for hunting, and agriculture/native plant gathering. If fire is absent
for a few years, tree seedlings and sprouts will establish and move the community to the mid-seral, open
stage. Heavy grazing, though unlikely to have large-scale impact, would have kept certain patches from
progressing to a woody shrub vegetation stage and would have maintained class A.

Indicator Species* and Structure Data (for upper layer lifeform)

Class B 8% Canopy Position Min Max
Mid Development 1 Open QUAL  Upper Cover 1% 60 %
Upper Layer Lifeform QUVE Upper Height Tree Om Tree 5m
] Herbaceous QUEL  Mid-Upper  Tree Size Class | Pole 5-9" DBH
CAGL8  Upper
[ Shrub PP L] Upper layer lifeform differs from dominant lifeform.
Tree Fuel Model 1
Description

This is an early tree regeneration (root and stump sprouts) phase (age class 6-50yrs). Surface fire frequency
every 10yrs would maintain class B; mixed fire frequency every 200yrs would set back the system to open
class A; a replacement fire with a frquency of 500yrs would also set the system back to open class A. Any
area that does not burn frequently is probably too moist and will be populated by mixed-mesophytic tree
species.

These communities will move to the late-seral open, dry oak class D after 30yrs without fire.

Areas that receive frequent surface fires will be populated by fire-adapted oaks. These fires will top-kill
seedlings and sprouts and a proportion of the saplings. These communities will develop into the mid-seral,
open oak forest class. Occasional fires of high severity will top-kill all trees moving the community back to
the early-seral class A. Grazing will maintain class B and severe wind events every 100yrs can cause
reversion to class A.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Indicator Species* and
Canopy Position

Class C 52%

Structure Data (for upper layer lifeform)

Min Max
Mid Development 2 Open QUAL  Upper Cover 1% 60 %
QUVE  Upper -
QUEL Upper Height . Tree 5.1m Tree 25m
Upper Layer Lifeform CAGLS  Upper Tree Size Class ‘ Large 21-33"DBH
[ JHerbaceous
Shrub L] Upper layer lifeform differs from dominant lifeform.
M Tree Fuel Model 9
Description

This class is defined as oak savanna and woodland (age class 51-indefinite years). The canopy closure is less
than 60%. Surface fire frequency occurs every 10yrs and maintains class C. Mixed fire every 100yrs will also
maintain this savanna stage. However, replacement fires with frequency of 500yrs can revert the system back
to open grass class A. This community quite commonly experiences frequent surface fires. If fire is absent
from this community for an extended period (e.g. 25yrs), the canopy will become less open, moving the
community into the late-seral, open canopy (60-80%), oak forest (class D).

An occasional replacement fire will move this community back to a open grassland stage. Again, grazing
would have had little effect and only maintain the current class C.

Indicator Species* and

Class D 35% Canopy Position Structure Data (for upper layer lifeform)
Late Development 1 Open QUAL  Upper Cover A(:’;"o/ M;)Xo/
QUVE  Upper - ° °
Upper Layer Lifeform QUEL Upper Height Tree 10.1m Tree 25m
L] Herbaceous CAGLS Upper Tree Size Class | Large 21-33"DBH
L JShrub
Tree Fuel Model 9 [] Upper layer lifeform differs from dominant lifeform.
Description

Class D is defined as an oak forest. Open understories of oak seedlings exist. The age class is 51-indefinite
years. Surface fires are frequent occurring every 10yrs and will only maintain class D. Mixed fires every
200yrs can cause the system to regress to oak savanna class C. Stand replacement fires in late-succession open
class types are rare (700yr interval) and will result in return to an early grassland stage class A. If the late-
succession open forest type persists for 80yrs without any type of fire, it will convert to a late-succession
mixed mesophytic closed forest type. This conversion is a result of species shift from dominant oaks to
dominant maple, basswood, and beech, which do not support fire as readily.

Class E 1% IcndicatoLSpif:ies* and  gyrycture Data (for upper layer lifeform)
anopy Position )
Min Max
Late Development 2 Closed ACRU Upper Cover S19% 100 %
Upper Layer Lifeform ACSA3  Upper Height Tree 5.1m Tree 25m

D Herbaceous TIAM Upper Tree Size Class | Large 21-33"DBH

[ Shrub QUAL " Upper

Tree Fuel Model § [] Upper layer lifeform differs from dominant lifeform.
Description

Maple forests develop during the absence of fire. Dense understories of shade-tolerant species develop. Class
E is characterized by closed canopy forest that can persist in the absence of disturbance. Surface fires will

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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have little effect and class E will be maintained. Mixed fires every 500yrs can cause system reversion to oak-
dominated class D. Replacement fires are very rare, occurring every 700-1000yrs, and will revert the system
to early succession open class A. Wind and weather stress events (150yr interval) will occur periodically but
will not result in compositional vegetation change.

Disturbances

Fire Regime Group**: |

Historical Fire Size (acres)
Avg 100
Min 10
Max 1000

Sources of Fire Regime Data

Literature
[ 1Local Data
Expert Estimate

Additional Disturbances Modeled

FireIntervals 5,5/ MinFI MaxFI Probability — Percent of All Fires

Replacement 1337 0.00748 7

Mixed 111.5 0.00897 8

Surface 10.61 0.09424 85
All Fires 9 0.11069

Fire Intervals (FI):

Fire interval is expressed in years for each fire severity class and for all types of fir
combined (All Fires). Average Fl is central tendency modeled. Minimum and
maximum show the relative range of fire intervals, if known. Probability is the invet
of fire interval in years and is used in reference condition modeling. Percent of all
fires is the percent of all fires in that severity class.

[ JInsects/Disease Native Grazing [ ]Other (optional 1)
Wind/Weather/Stress [_]Competition [ ]Other (optional 2)

References

Braun, E.L. 1950. Deciduous forests of eastern North America. Hafner Publishing Company, New York,

NY.

Comer, P.J., D.A. Albert, H.A. Wells, B.L. Hart, J.B. Raab, D.L. Price, D.M. Kashian, R.A. Corner and
D.W. Schuen. 1995. Michigan's Native Landscape as Interpreted from the General Land Office Surveys
1816-1856. Michigan Natural Features Inventory, Lansing, MI. 78pp.

Corner and D.W. Schuen. 1995. Michigan’s presettlement vegetation, as interpreted from the General Land
Office Surveys 1816-1856. Michigan Natural Features Inventory, Lansing, MI. Digital Map.

Crow, T.R. 1988. Reproductive mode and mechanisms for self-replacement of northern red oak (Quercus
rubra)—A review. Forest Science 34:19-40.

Cutter, B.E. and R.P. Guyette, 1994. Fire history of an oak-hickory ridge top in the Missouri Ozarks.
American Midland Naturalist 132:393-398.

Gleason, H.A. 1913. The relation of forest distribution and prairie fires in the Middle West. Torreya 13:173-

181.

Greller, A.M. 1988. Deciduous forest. 288-316. In: Barbour, M.G. and W. D. Billings, editors. North
American terrestrial vegetation. Cambridge University Press, New York.

Henderson, N.R and J.N. Long. 1984. A comparison of stand structure and fire history in two black oak
woodlands in northwestern Indiana. Botanical Gazette 145:222-228.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
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LANDFIRE Biophysical Setting Model

Biophysical Setting 4313140 North-Central Interior Maple-Basswood

Forest
] This BPS is lumped with:
(] This BPS is split into multiple models:
General Information
Contributors (also see the Comments field Date 4/25/2007
Modeler 1 Becky Schillo schillor@michigan.gov ~ Reviewer Jim Drake jim_drake @natureser
ve.org
Modeler 2 Reviewer
Modeler 3 Reviewer
Vegetation Type Map Zone Model Zone
Forest and Woodland 43 [ ]Alaska [ IN-Cent.Rockies
. . [ ]California [ ]Pacific Northwest
Dominant Species* General Model Sources (] Great Basin ] South Central
ACSA3  QURU tlter?t];re [ ] Great Lakes [ ]Southeast
TILIA CACAIS oca até [ ] Northeast [ ]S. Appalachians
POTR5 ULAM [ JExpert Estimate Northern Plains [ ] Southwest

ULRU FRPE

Geographic Range

This forest type extends from northern MN and WI southward into IA and IL, and from the forest-prairie
margin eastward to Lake Michigan. This forest type is fringed by northern hardwoods to the north and
prairies to the west. The western range of beech forms the eastern boundary, whereas its southern margin
roughly parallels the maximum extent of past glaciation. The Big Woods of southeastern MN is
representative of this forest type (Grimm 1984). In MZ41 this BpS would have occurred in ECOMAP
subsections 212 Kb, 212 Nb, and 222 Ma, Mb, Mc, and Md. In MZ50 the BpS would have occurred in
subsections 222 Kb, Kc, Kd, Ke, Kf, Kg, Kh and 222 Lc, Ld, and Le. In MZ42 this BpS would have been
concentrated in subsections 222Lc, Lf, 222Mb, and Me but would have had scattered occurrences in

mesic, fire-protected sites in 251Ba, Be, 251Cf, Ch, and 251Ga.

Biophysical Site Description

The North-Central Interior Maple-Basswood forest occurred on rich, mesic sites that were protected from
fire by the oak-aspen buffer lying between this community and the prairie and or by natural fuel breaks.
They also occurred on upland sites with moist soils, usually in settings protected from fire. In Minnesota,
these fire-protected sites supporting maple-basswood forest occur on the rolling topography of end
moraines, the north facing-slopes of till plains, and the middle and lower north-facing slopes of loess-or
drift-covered bedrock bluffs (MNDNR 2005). Soils are well-drained loam derived from calcareous till or

wind-deposited silt over bedrock (MNDNR 2005).

For LF mapping, soils are generally Alfisols, with low percentages of sand (<15%) and moderate
percentages of silt (>30%). SSURGO taxonomic particle sizes of “fine,” “fine-silty,” “fine-loamy,”

“loamy” are associated with the distribution of this system.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http:/plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Plants in these communities have access to predictable supplies of water and nutrients, but they are often
limited by light because of the dense forest canopy. Typical sites are buffered from seasonal drought by
fine-textured moisture-retaining soils or dense subsoil layers. Essential nutrients are mineralized from
decaying organic matter at twice the rate of that in fire-dependent forest or wet forest communities.

Following retreat of the glaciers, most of the present Big Woods became prairie between 9000 and
6000yrs before present (Webb et al. 1993). Oak woodland began invading the prairie about 5000yrs ago,
becoming fully established 2400yrs ago (Grimm 1981). Oak woodland persisted until 300yrs ago, when
elm, basswood, and sugar maple rapidly expanded and became dominant. The changes from prairie to
oak woodland, and from oak woodland to maple-basswood 'bigwoods' must have resulted from reductions
in fire frequency, which were probably caused by increased precipitation and possibly decreased
temperatures (ibid).

Vegetation Description
Sites are characterized by continuous, often dense, canopies of deciduous trees and understories of shade-
adapted shrubs and herbs. Dominant trees species in the canopy and subcanopy include sugar maple,
basswood, northern red oak, red elm, American elm, ironwood, bitternut hickory, and muscle wood.
Canopy associates may include white ash, yellow birch, black walnut, white oak, hackberry, butternut,
black cherry, and Kentucky coffee-tree. In Wisconsin, beech may also be a component of the tree canopy
(Curtis 1959). The sparse shrub layer is dominated by sugar maple and other young tree species in
addition to prickly gooseberry, chokecherry, alternate leaved dogwood, prickly ash, and red-berried elder
(MNDNR 2005).

The ground flora is dominated by spring ephemerals which complete their life cycle in the spring before
the canopy trees have leafed out and cast a dense shade on the understory. Common ground cover species
include Dutchman's breeches (Dicentra cucullaria), cut-leaved toothwort (Cardamine concatenata),
bloodroot (Sanguinaria canadensis), Virginia waterleaf (Hydrophyllum virginianum), violet (Viola
pubescens), wild leek (Allium tricoccum), blue cohosh (Caulophyllum thalictroides), early meadow-rue
(Thalictrum dioicum), bedstraw (Galium aparine), sweet cicely (Osmorhiza claytonii), jack-in-the-pulpit
(Arisaema triphyllum), trilliums (Trillium spp.), and wood anemone (Anemone quinquefolia). (MNDNR
2005, Curtis 1959)

Disturbance Description
Fire Regime V characterizes this system, dominated by high-intensity, low-frequency fires that occur in
greater than 1000yr intervals. Low-intensity fires surface fires may have been more frequent in the mid-
seral stages of this BpS when more fire-prone species (such as oak) comprise a larger component of the
tree canopy. Light surface fires would result in the partial loss of trees, and are estimated at a rotation of
about 50yrs (MNDNR 2005).

Historically, this forest type, composed of fire-sensitive species, was not disturbed by fire except during
periods following catastrophic wind events or extreme drought. Grimm (1984) states “The fire regimes of
deciduous forests, such as bigwoods, are much different from the commonly perceived model of fire
regime, in which fuels and fire danger increase with time and in which intense crown fires cause great
destruction of the forest.” In maple-basswood forests, decomposition of potential fuels is rapid, and is
particularly rapid on base-rich soils (Bormann and Likens 1979), such as those of the Big Woods. Because
of the dense shade, the cover of herbs and shrubs is sparse. Thus little fuel exists at the ground level, tree
trunks are not very flammable, and the open tree crowns do not carry fire very well. Moreover, low solar
radiation, high humidity, and low wind speeds prolong the moisture retention of ground-level fuels

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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(Kucera 1952), thereby inhibiting the ignition and spread of fire. These forests are sometimes referred to
as the “asbestos forests” because of their fireproof character (Vogl 1967). Ordinarily, only the leaf litter
ever reaches a flammable state, and only patchy creeping ground fires occur (Niering et al. 1970, Barden
and Woods 1973).

Two primary disturbance factors are used to model this system. Catastrophic windthrow affects mature
stands and occurs on an approximately 600-700yr rotation (MNDNR 2005). Replacement fire occurs
primarily in young and windthrown stands and occurs on a rotation of approximately 1,000yrs. In
addition, surface fires occur in young stands <100yrs of age which contain a significant component of oak.
The disturbance probabilities by class applied in the model are contained in the succession class
descriptions.

Adjacency or Identification Concerns
Historically, elm was a canopy component within the maple-beech forest (Grimm 1981). However, this
species has been largely eliminated from this system due to Dutch elm disease. American elm (Ulmus
americana) is now generally only present in the understory and midstory in contemporary forests, whereas
historically it would have been the occasional canopy dominant.

Uncharacteristic conditions in this setting include infestation by exotic earthworms of European species
that have affected or begun to affect soil conditions, herb/forb species representation, and tree regeneration
(Hale et al. 1999). Habitat for the rare Great Lakes endemic fern, Botrychium mormo, is largely
eliminated after worm invasion.

Invasive species, including buckthorn and honeysuckle, are increasing in contemporary forests — generally
in the southern extent of this BpS.

In many areas, the original distribution of this type has largely been replaced by agriculture except on
unsuitable landforms. However, this type has expanded into areas formerly occupied by less mesic forest
types (North-Central Interior Dry-Mesic Oak Forest and Woodland, and North-Central Interior Dry Oak
Forest and Woodland) due to fire suppression and high-grading of the oaks. This type can be partially
distinguished during mapping using a combination of aspect and soil information, with this type being
limited to the more loamy soils on fire-protected sites and north-facing slopes.

Native Uncharacteristic Conditions

Scale Description
The most common disturbance extent could best be characterized as a single-tree or small-group gap-
phase dynamic. Replacement events would have encompassed hundreds to thousands of acres. Patch sizes
would generally conform to landforms on which they are found.

Issues/Problems

Comments
For MZ43 this model was adopted from the same BpS in MZ41 by Randy Swaty (rswaty @tnc.org). Only
minor editing of the description was done to fit the geographic range to MZ43 so modelership was not
changed. For MZ41 this model was reviewed by Dave Cleland (dcleland @fs.fed.us) and Bredan Ward
(bward @fs.fed.us).

For MZs 41, 50 and 42 this model adapted from the RA Model ROMABA Maple Basswood by Greg
Nowacki (gnowacki@fs.fed.us), Dave Cleland (dcleland @fs.fed.us), and Jim Gallagher

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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(jagallagher @fs.fed.us)

Comments from REOMABA: Model ROMABA is unmodified from FRCC model for MABA. REVIEWERS:
John Almendinger, Ecological Services, Minnesota Department of Natural Resources. Jim Barott,
Chippewa National Forest. Reviewed and entered by Jim Gallagher, Chippewa NF.

Vegetation Classes

Indicator Species* and  gyyycture Data (for upper layer lifeform)

Class A 8% Canopy Position Min Max
Early Development 1 All Structure POTRS ~ Upper Cover 0% 100 %
Upper Layer Lifeform TILIA Upper Height Tree Om Tree 5m

Tree Size Class | Pole 5-9" DBH
[ IHerbaceous QURU  Upper Size C
IShrub ACSA3  Upper
T u Fuel Model 5 [] Upper layer lifeform differs from dominant lifeform.
ree Fuel hoael
Description

Characterized by early-seral young forest following a catastrophic wind or fire event. Young forest dominated
by aspen, birch, northern red oak, basswood, American elm < 35yrs. Class A succeeds to mid-age stands
(class B). Replacement fire, modeled with a 1000yr probability, would kill the young tree species and reset
the system to time zero. Sugar maple is not likely to establish immediately following fire, but regeneration
may be heavy following windthrow events

Indicator Species* and Structure Data (for upper layer lifeform)

Class B 9% Canopy Position Min Max
Mid Development 1 All Structures ACSA3  Upper Cover 0% 100 %
Upper Layer Lifeform TILIA Upper Height Tree 5.1m Tree 10m
] Herbaceous QURU  Upper Tree Size Class | Medium 9-21"DBH
ULAM  Upper
[ Shrub PP L] Upper layer lifeform differs from dominant lifeform.
Tree Fuel Model §
Description

Characterized by mid-succession maturing forests (35-70yrs) which succeed to class C. In this stage there is
the gradual decline of northern red oak and it is replaced by sugar maple. American elm and ironwood
increase while aspen senesces and is eliminated from the system. Replacement fires (mostly in slash),
modeled with a 1000yr probability, would return the system to class A. There is also the possibility for a light
surface fires to carry through this stage (associated with the oak component), modeled with a 70yr
probability. The surface fire would kill or set back some, but nor all, trees maintaining the system in this

class.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Indicator Species* and
Canopy Position

Class C 14%

Mid Development 2 Closed ACSA3  Upper
TILIA Upper
URU  Upper
Upper Layer Lifeform SL AM Upper
[] Herbaceous PP
] Shrub
M Tree Fuel Model 8
Description

Structure Data (for upper layer lifeform)

Min Max
Cover 61% 100 %
Height Tree 10.1m Tree 25m

Tree Size Class | Large 21-33'DBH

L] Upper layer lifeform differs from dominant lifeform.

Characterized by late-successional maturing forests (75-150yrs) which succeed to class D. Forest dominated
by sugar maple, basswood, American elm, ironwood, northern red oak. Rare replacement fires, modeled with
the probability of occurring every 1000yrs, and windthrow, modeled as wind/weather/stress with a 600-700yr.

probability would take the system to class A.

Indicator Species* and

Class D 69 % Canopy Position
Late Development 1 Closed ACSA3  Upper
TILIA Upper
Upper Layer Lifeform QURU Upper
[ Herbaceous ULAM  Upper
I Shrub
Tree Fuel Model §
Description

Structure Data (for upper layer lifeform)

Min Max
Cover 61% 100 %
Height Tree 25.1m Tree >50.1m

Tree Size Class ‘ Very Large >33"DBH

L] Upper layer lifeform differs from dominant lifeform.

In this late seral stage there would be a multi-
layer canopy and sub-canopy (created through
small-scale windthrow). Therefore, although
the min tree height is set at 25m in order to
make this class exclusive from Class C tree
height would range from 10-50 m.

These old late-seral forests (>150yrs) are the end point of succession. Forest dominated by sugar maple,
basswood, American elm, ironwood, northern red oak. Small gap disturbances predominate to maintain a
high proportion of the acreage in this class. This small scale windthrow was modeled as wind/weather/stress
with the probability of occurring every 10yrs and would maintain the system in class D. Rare replacement

fires, modeled with the probability of occurring every 1000yrs, and windthrow, modeled as

wind/weather/stress with a 600-700yr. probability would take the system to class A.

Class E 0% Indicator Species* and
° Canopy Position
[Not Used] [Not Used]

Upper Layer Lifeform
] Herbaceous

] Shrub
[ Tree

Fuel Model

Description

Structure Data (for upper layer lifeform)

Min

Max

Cover

%

%

Height

Tree Size Class ‘

[] Upper layer lifeform differs from dominant lifeform.

Disturbances

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Fire Regime Group™: V Fireintervals  A,5F/  MinFI  MaxFI  Probabilty  Percent of All Fires

Replacement 9975 0.00100 46
Historical Fire Size (acres) Mixed
Avg 5000 Surface 842.5 0.00119 54
Min 10 All Fires 457 0.0022
Max 10000 Fire Intervals (Fl):

Fire interval is expressed in years for each fire severity class and for all types of fir

Sources of Fire Regime Data combined (All Fires). Average Fl is central tendency modeled. Minimum and

: maximum show the relative range of fire intervals, if known. Probability is the inver
VILiterature of fire interval in years and is used in reference condition modeling. Percent of all
[ ]Local Data fires is the percent of all fires in that severity class.

[ |Expert Estimate
Additional Disturbances Modeled
[ JInsects/Disease [ INative Grazing [ ]Other (optional 1)

Wind/Weather/Stress | Competition [ ]Other (optional 2)
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LANDFIRE Biophysical Setting Model
Biophysical Setting 4313340 Ozark-Ouachita Mesic Hardwood Forest

(] This BPS is lumped with:
[ This BPS is split into multiple models:

‘General Information
Contributors (also see the Comments field Date 2/28/2007
Modeler 1 Fryar, Roger rfryar @fs.fed.us Reviewer
Modeler 2 Crump, Betty berrump @fs.fed.us Reviewer
Modeler 3 Reviewer
Vegetation Type Map Zone Model Zone
Forest and Woodland 43 [ JAlaska [ IN-Cent.Rockies

[ ] California [ ]Pacific Northwest

Dominant Species* General Model Sources .
P [ ] Great Basin [ ]South Central

FAGR  QUAL II:itethBre [ ] Great Lakes []Southeast
QURU  MAAC ocal Data [] Northeast []S. Appalachians
QSIS{?JS Expert Estimate Northern Plains [ ] Southwest

Geographic Range
This BpS primarily occurs in the Interior Low Plateau, southern Central Lowland, OzarksPlateaus, and
Ouachita physiographic provinces. It includes parts of MO, AR and OK.

Biophysical Site Description
This type is found on a wide range of topographic positions, including mixed mesophytic forests,
seeps/springs and smaller riparian areas associated with intermittant and/or ephemeral streams. This
system is found on primarily north and east facing aspects, toeslopes, small valley bottoms, as well as
other protected slopes and ravines along intermittant and/or ephemeral streams. Distribution is influenced
by local conditions affecting moisture, aspect, elevation and soil productivity. Closed conditions are
multiple canopy usually late-seral forests. These systems are generally small, isolated, and/or disjunct and
are generally "embedded" in a larger landscape matrix. These communities are maintained primarily
through naturally occurring circumstances such as aspect, elevation, soil moisture conditions, and soil
productivity, except for mortality or other disturbance-induced openings or gaps.

Vegetation Description
The vegetation is variable along moisture gradients, but includes (on more mesic sites) generally more
fire-intolerant species such as red maple (Acer rubrum), sugar maple (A. saccharum) and other hardwood
components. Mesic sites in mid and late seral stages tend to be closed forest with understories (sometimes
more herbaceous than woody). This system is found on primarily north and east facing aspects, toeslopes,
small valley bottoms, as well as other protected slopes and ravines along intermittent and/or ephemeral
streams. Here, American beech (Fagus grandifolia) may be a major tree species with red and white oak
(Quercus alba), sweetgum (Liquidambar styraciflua), American basswood (Tilia americana),
cucumbertree (Magnolia acuminata), or other mesic tree species in upper canopies. In some situations,
red, sugar, black (A. nigrum) and other maples may be present. Umbrella magnolia (Magnolia tripetala),

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http:/plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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blackgum (Nyssa sylvatica), American holly (Ilex opaca), grape arbors and woody vines may be found in
the midstory and understory. Vegetation associated primarily with riparian and seep/spring systems
include strawberry bush (Euonymus obovatus), American hornbeam (Carpinus caroliniana),
hophornbeam (Ostrya virginiana), and herbaceous obligates such as yellow ladyslippers (Cypripedium
pubescens). American ginseng (Panax quinquefolius) may occur within the riparian areas or on benches
on the steep mesic north slopes.

Disturbance Description
This BpS is fire regime group I primarily, but with lower frequency than drier types and primarily low
intensity surface fire with occasional mosaic (mixed severity) or replacement fire. Mean fire return
interval (MFRI) is about 25yrs with wide year-to-year and within-type variation related to moisture cycles,
degree of sheltering, and proximity to more fire-prone types. Anthropogenic fire is considered and
contributes to within-type MFRI variation. Drought and moisture cycles play a strong role interacting with
fire and insect and disease. Other natural disturbances may include wind and ice.

Adjacency or Identification Concerns
This BpS was defined using NatureServe - Ozarksk-Ouachita Mesic Hardwood Forest (CES202.043),
Ozarksk-Ouachita Seeps/Springs, South-Central Interior Small Stream and Riparian (202.706). Other
types adjacent could include CES202.306 Ouachita Montane Oak Forest, and CES202.708 Ozarksk-
Ouachita Dry-Mesic Oak Forest. This system includes the western mesophytic types (R8 Old-Growth

Type).
Native Uncharacteristic Conditions

Scale Description
Landscape adequate in size to contain natural variation in vegetation and disturbance regime.
Topographically complex areas can be relatively small (<1000ac). Larger landscapes up to a few thousand
acres in size such as Black Fork, Rich, Fourche, Magazine, and Winding Stairs (OK) mountains.

Issues/Problems
Type is highly variable across the complex terrains. Riparian and seep/spring types are embedded within
the surrounding mixed western mesophytic forests. Natural fire typically burns at lower intensities and
probably less frequently in this type, particularly in the small drainages and other wet inclusions.
Disturbance dynamics are not well understood.

Comments
This model was created for MZ44 with collaboration and suggested review/edits from Doug Zollner, Tom
Foti, Susan Hooks, Ron Masters, Paul Nelson, Steve Osborne, Bruce Davenport and others at the MZ44
modeling workshop. References and site description were expanded as a result of in-workshop review.
There was some debate among modelers about modeling this system with three or five successional
classes. The five box system would include two open classes representin a small open portion of the
landscape. During the QC phase, it was decided by regional lead, Maria Melnechuck, and LF staff, Kori
Blankenship, that a three box model was more appropriate given LF modeling and mapping rules.

Vegetation Classes

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Class A 10% Indicator Species” and  gyrycture Data (for upper layer lifeform)

Canopy Position Min Max

Early Development 1 All Structure ACRU Upper Cover 41% 100 %
Upper Layer Lifeform FAGR Upper Height Tree Om Tree Sm

U Herbaceous QURU  Upper Tree Size Class | Sapling >4.5ft; <5"DBH

[] Shrub PRSE2 Upper

T u Fuel Model 3 L] Upper layer lifeform differs from dominant lifeform.

ree Fuel Model

Description

0-14yrs. Sprouts, seedlings, saplings of major overstory species in gaps and openings created or maintained
by wind/weather/stress, aboriginal or lightning-caused stand replacement fire and insect/disease. Mostly fire-
intolerant species present, but with minor components of fire-tolerant species present. Infrequent surface (FRI
= 30yrs) and replacement fires (FRI = 200yrs) are the dominat disturbance types in A. Without catastrophic
events this class will succeed to B.

Indicator Species* and Structure Data (for upper layer lifeform)

Class B 25% Canopy Position Min Max
Mid Development 1 Closed ACRU  Mid-Upper  cover 519 100 %
Upper Layer Lifeform ACSA3  Upper Height Tree 5.1m Tree 10m
] Herbaceous QURU Upper Tree Size Class | Pole 5-9" DBH

] Shrub FAGR Mid-Upper

T Fuel Model o DUpper layer lifeform differs from dominant lifeform.
ree Fuel Model

Description

15—-64yrs. Dominated by young to mid-seral with some development of mid and understory species. Closed
canopy conditions are more a function of mesic (or topographically protected) conditions.
Understory/midstory development with at least two layers present (dependent on age) on these more mesic
sites. In places, sweet gum may be a pre-dominant species. Infrequent replacement fires and
wind/weather/stress (300yr interval for each) are pathways back to A. Occasional surface fires (FRI = 25yrs)
maintain B. Mixed severity fires (FRI = 100yrs) are a pathway to mid-seral open conditions (C).

Indicator Species* and

Class C 65 % Canopy Position Structure Data (for upper layer lifeform)
Min Max
AL
Late Development 1 Closed ELCJSA3 ﬁli)nge Cover o e
FAGR Low-Mid Height Tree 10.1m Tree 25m

Upper Layer Lifeform MAAC  Mid-Upper Tree Size Class ‘ Medium 9-21"DBH

] Herbaceous

IShrub
M Tree Fuel Model 9

[] Upper layer lifeform differs from dominant lifeform.

Description

65-100yrs+. Canopy generally more fire-intolerant species with minor amounts of oak species. Multi-
canopied stands with tree gaps may include other hardwood species such as maples and American beech with
well-developed lower layers containing many of the canopy species often with the vine component. Infrequent
replacement fires and wind/weather/stress (300yr interval for each) are pathways back to A. Occasional
surface fires (FRI = 25yrs) maintain E. Mixed severity fires (FRI = 100yrs) are a pathway to late-seral open
conditions (D).

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
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Class D 0%
[Not Used] [Not Used]

Upper Layer Lifeform

] Herbaceous
LIShrub

Tree Fuel Model

Description

Class E 0%
[Not Used] [Not Used]
Upper Layer Lifeform

O Herbaceous

] Shrub
Tree

Fuel Model

Description

Indicator Species* and
Canopy Position

Indicator Species* and
Canopy Position

Structure Data (for upper layer lifeform)
Min Max

Cover % %

Height

Tree Size Class

L] Upper layer lifeform differs from dominant lifeform.

Structure Data (for upper layer lifeform)
Min Max

Cover % %

Height

Tree Size Class ‘

[] Upper layer lifeform differs from dominant lifeform.

Disturbances

Fire Regime Group**: |

Historical Fire Size (acres)
Avg 500
Min 10
Max 5000

Sources of Fire Regime Data

Literature
[ ]Local Data
Expert Estimate

Additional Disturbances Modeled

Fire Intervals

[ JInsects/Disease

Wind/Weather/Stress [_]Competition

Avg FI  Min FI Max FI  Probability ~ Percent of All Fires
Replacement 300 50 300 0.00333 6
Mixed 105 20 150 0.00952 18
Surface 25 5 35 0.04 76
All Fires 19 0.05286

Fire Intervals (FI):

Fire interval is expressed in years for each fire severity class and for all types of fir
combined (All Fires). Average Fl is central tendency modeled. Minimum and
maximum show the relative range of fire intervals, if known. Probability is the inver
of fire interval in years and is used in reference condition modeling. Percent of all
fires is the percent of all fires in that severity class.

[ INative Grazing [ ]Other (optional 1)
[ ]Other (optional 2)
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LANDFIRE Biophysical Setting Model

Biophysical Setting 4313630 Central Interior Highlands Dry Acidic Glade
and Barrens

] This BPS is lumped with:
(] This BPS is split into multiple models:

General Information
Contributors (also see the Comments field Date 2/28/2006
Modeler 1 Jason Milks jmilks@tnc.org Reviewer Jim Drake jim_drake @natureser
ve.org
Modeler 2 Dan Swanson Dan_Swanson@nps.gov Reviewer
Modeler 3 Reviewer
Vegetation Type Map Zone Model Zone
Forest and Woodland 43 [ ]Alaska [ IN-Cent.Rockies
[ ] California []Pacific Northwest

Dominant Species* General Model Sources []Great Basin ] South Central

QUST VAAR titerallt];re [ ] Great Lakes [ ]Southeast
QUMA  CATE9 ocal Data [] Northeast []S. Appalachians
gé\llg}l1;4 Expert Estimate Northern Plains [ ] Southwest

Geographic Range
Interior Highlands, including portions of southern IL, southern MO, northern and west-central AR, and
eastern OK. This vegetation type is represented in MZ44 ECOMAP sections of AR in 223A, M223A,
231G, and M231A. Important ecoregions in MO include the White River Hills, Osage River Hills,
Gasconade River Hills, Meramec River Hills and Current River Hills subsections, especially where these
subsections transected the Central Plateau Subsection.

Biophysical Site Description
Soils are well to somewhat excessively drained, shallow to moderately deep with an extremely acid to
moderately acid soil reaction in areas underlain by chert, sandstone and igneous rock while neutral to
basic in areas underlain by dolomite or limestone. Also, occurs on novaculite formations in the Ouachita
Mountains of AR. These occupy moderately dissected to deeply dissected borders of undulating plains,
especially those regions bordering the Central Plateau Subsection of the Ozarks Highlands in MO. This
vegetation type occupies ridgetops and south-to-west-facing slope aspects throughout the AR and MO
Ozarks and AR and OK Ouachita Mountains in the absence of shortleaf pine (Pinus echinata). Elevation
ranges between 600 and 2500ft throughout its range in AR. The moisture regime is adequate to allow tree
and shrub seedling establishment in the absence of fire. Elevations range from 1,700 to 1,000ft in the St.
Francois Mountains Subsection, and between 1,500ft to as low as 400ft along the southeastern portion of
the Ozarks Plateau. Precipitation ranges from 40 to 45in fairly evenly distributed over the growing
season. Descriptions include all dry woodland types, dolomite glades, sandstone glades and igneous
glades described in Nelson (2005); CES202.692, CES202.691, CES202.707 in the Terrestrial Ecological
Systems of the Great Lakes Region. In AR, this vegetation type occupies sandstone, shale, chert, and
novaculite glade systems. In MO, this type is typically on exposed upper slopes and summits overlaying

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http:/plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Roubidoux sandstone or Upper Gasconade dolomite. Soils are rapidly draining with frequent occurrence
of chert gravel or boulders at or near the surface.

Vegetation Description
Historic range of variability: Mixed oak, and hickory without pine in Arkansas, and to a lesser extent
some shortleaf pine locally within its narrower range, formed a dominant open canopy ranging from as
low as 30% (less than 10% in expansive, open glades of southwest Missouri) to as high as 80%.
Understory is generally sparse with an abundant ground layer of perennial grasses and forbs. The
understory consisted of variable-age oak regeneration and some scattered shrubs. Densities vary widely
depending on the random nature of historical ignition sources (30-60 for open canopy and 61-90 for
closed canopy). Highly diverse groundcover vegetation consisting of many flammable forbs interspersed
in warm season grasses left this fuel type susceptible to rapid drying, moderate fire spread rates and area
coverage. Post oak (Quercus stellata) and black oak (Q. velutina) codominate with incursions of blackjack
oak (Q. marilandica) and shortleaf pine in acidic soils formed by chert, sandstone and igneous substrates.
In Arkansas, post oak codominates with blackjack oak and black hickory (Carya texana) with incursions
of black oak. Dominant shrub species include farkleberry (Vaccinium arboreum) and winged elm (Ulmus
alata) along with oak and hickory regeneration. Understory vegetation includes brakenfern (Pteridium
spp.), beggarticks (Desmodium spp.), poverty oatgrass (Danthonia spicata), and bush clover. Chinkapin
oak (Q. muehlenbergii) and post oak codominate on soils underlain by dolomite/limestone -- especially in
association with dolomite glades.

Disturbance Description
Frequent surface fires promoted an open understory dominated by a groundcover of grasses and forbs.
Drought-prone glade and other shallow or bedrock natural communities remained open for longer periods
following fire or severe drought disturbance, especially glades. Stand replacement fires likely occurred
during extreme drought but were limited in extent. Frequent fire dominated this vegetation group through
surface fires associated with productive grass fuels and cycles of moisture and drought. Native ungulate
grazing may have played a small role in replacement where buffalo and elk concentrated, but fire
generally maintained systems. Drought and moist cycles play a strong role interacting with both fire and
native grazing. Wind, tornados and ice storms affected stands less frequently, ranging in size from ten
acres to thousands of acres. Historically, variable fire and native herbivore grazing patterns maintained a
wide diversity of variably aged layers of oaks and shrubs among a uniform grass/forb groundcover.

Adjacency or Identification Concerns
This vegetation group can be modeled and mapped as distinct from the dry to dry-mesic oak-hickory
woodlands or forests primarily based on the topographic roughness of the landscape and proximity to
surrounding oak savanna, prairie and White River glades and other glade types. Another distinct breaking
point between this and dry-mesic oak/pine woodlands is the dominance or strong presence of warm season
grasses, generally south and west-facing aspects and only moderate dissection of the landscape (ranging
from gently dissected plains to moderately steep hills). This vegetation type feathers out in portions of the
most deeply dissected Ozarks Section, especially around and east of the Current River in MO.
Uncharacteristic current conditions: much reduced groundcover diversity due to overgrazing, scattered
remnant herbs and grasses suppressed beneath dense second growth stands of increased black oak,
redcedar (Juniperus virginiana), hickory, red oak, lowbush blueberry (V. angustifolium), aromatic sumac
(Rhus aromatica). These conditions are pervasive throughout all classes. Also, observations of native
grazing bison and elk in certain enclosed refuges suggests that they played an important role in shaping
and modifying the character of woodlands, in conjunction with fire effects. Uncharacteristic red oak,
scarlet oak (Q. coccinea), white oak and redcedar along with shrubs aromatic sumac, lowbush blueberry
and buckbrush (Symphoricarpos occidentalis) dominate in 5-9 inch or larger mid story canopy. Canopy is

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
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near 100% closed. Fuel model 9.
Native Uncharacteristic Conditions

Scale Description
Dry oak/bluestem woodland occurred over much of the Ozarks Highlands Section of MO and AR (include
other states). Analysis of historic vegetation shows that this vegetation type ranges from small patches
(<ten acres) across more deeply dissected, topographically complex subsections to matrix-sized patches
(>1,000ac) within the remaining geographic range where landforms were more gently dissected. In the
aggregate, this vegetation type likely exceeded five million acres across the Ozarks Landscape.

Issues/Problems
This type is mapped partly as the mosaic bluestem #39 and 45 on Bailey's map and #45 of the Oak-
Hickory zone in Kuchler's Potential Natural Vegetation Groups. The Historical Vegetation Project of the
Missouri Geographic Resources Center at University of Missouri, Columbia mapped this as open
woodland across the Ozarks with as much as 35 to 50% covering the Ozarks Highlands. For the most
part, dominant grasses and forbs were the primary available fuel that dictated fire behavior. This former
fuel type is mostly converted to deciduous artifact leaf litter today under an essentially closed canopy
cover. Modeling attributes to map the spatial extent of this vegetation group should focus on southwest
aspects, dry rocky soils, glade occurrences and association with coarse-scale historic vegetation models
from University of Missouri Columbia for shrublands, barrens and open woodlands. Larger patches of
this group (1,000ac or greater) are strongly associated with gentle to moderate undulations associated
with dissected landscapes less than 150ft in elevation change. These decrease in cover as landscapes
become more deeply dissected with greater elevation changes. With respect to the coarser-scale grouping
of alliances, the descriptions for all dry woodland natural communities published in Nelson 2005 (in
press and available) are more accurate, descriptive and functional.

Comments
For MZ43 this model was adopted from the same BpS in MZ44 by Randy Swaty (rswaty @tnc.org). Only
minor editing of the description was done to fit the geographic range to MZ43 so modelership was not
changed.

Much of this vegetation group is masked by 150yrs of intense overgrazing and fire suppression resulting
in a much changed composition and structure more indicative of ecosystem degradation -- especially from
overgrazing. This degradation leaves impressions that current vegetation conditions are part of the
expected "natural succession” from a former woodland/savanna-dominated landscape to one of natural
"forest". Reviewers need to be experienced in recognizing and assessing this much-altered vegetation
artifact. Reviewers recognize the 5 classes represent vegetation variation (expressed in patch size, variable
effects of fire intensity and mortality) as dictated by topographic variations, soils, differences in ignition
sources and characteristic variations of ecological subsections in Ozarks Highlands.

This model was created for MZ44. References were added as suggested during the MZ44 in-workshop
review.Suggested reviewers include: Ken McCarty, Missouri Department of Natural Resources, Division
of State Parks; Doug Ladd, The Nature Conservancy-Missouri Chapter.

Vegetation Classes

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Indicator Species* and

= Structure Data (for upper layer lifeform)
Canopy Position

Class A 10%

Min Max
Early Development 1 All Structure SCHIZ4 Lower . Cover 0% 0%
Upper Laver Lifeform QUST ~ Low-Mid g0 Shrub 0.6m Shrub >3.1m

DHerbaCeous QUMA3  Low-Mid Tree Size Class ‘ None
Shrub ANGE Lower
DT u Fuel Model | Upper layer lifeform differs from dominant lifeform.
ree Fuel NModel
Description Grasses and forbs still likely comprise most of

the available fuel affecting fire behavior. Herbs
may maintain dominant canopy of 30-75%
with a height of 0.1-1.1m. Oak sprouts may
quickly become codominant.

zero to six years. This class is an early-seral stage, after replacement fire which occurs in this stage
approximately every five years. Patchy grass and oak shrub regrowth; perennial grass seedlings and forbs.
Little bluestem (Schizachyrium scoparium), big bluestem (Andropogon gerardii), asters (Aster spp.) and
goldenrods (Solidago spp.). Some of this landscape will remain permanently in an open condition due to
edaphic conditions. May include scattered relict old growth trees up to 30in DBH and over 200yrs old.
Grasses and forbs make up the dominant life form. Class A succeeds to C; however, without fire for Syrs, the
class will succeed to B. Fire is the dominant disturbance factor in this system with a MFRI of 2.5yrs,
composed of two fire types, surface fire and replacement fire. Native grazing (probability = 0.01) would delay
natural succession to C, but not prohibit this transition.

Indicator Species* and Structure Data (for upper layer lifeform)

Class B 17% Canopy Position Min Max
Mid Development 1 Closed QUST Low-Mid Cover 61 % 100 %
Upper Layer Lifeform QUMA3 Low-Mid Height Tree Om Tree 10m
] Herbaceous SCHIZ4  Lower Tree Size Class | Medium 9-21"DBH
HEHI2  Lower
[ Shrub DUpper layer lifeform differs from dominant lifeform.
Tree Fuel Model 4
Description

7-70yrs, this class succeeds to E. This class is a mid-seral closed system of mixed grass and oak shrub
regeneration. Dominant life form is oak shrub, particularly on more productive sites associated with open
drainages, headwater draws, north and east-facing backshoulders, narrow ridges. Glade regions retain
openness with few shrubs. Without fire, eastern redcedar will encroach the glade habitats. This class
transitions to C with mixed fire (MFRI = 40yrs) or A with replacement fire (MFRI = 40yrs). Surface fire is
low intensity and maintains this class (MFRI = 30yrs). Wind events or drought (probability = 0.015 or 67yrs)
will open the canopy and transition this class to C.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Indicator Species* and
Canopy Position

Class C 27 %

Structure Data (for upper layer lifeform)

Min Max
Mid Development 1 Open QUST All Cover 0% 60 %
QUMA3 All -
SCHIZ4 Lower Height . Tree O.m Tree 10m
Upper Layer Lifeform ANGE Lower Tree Size Class ‘ Medium 9-21"DBH
[ JHerbaceous
v . . . .
DShrub o Mol Upper layer lifeform differs from dominant lifeform.
uel Model 2
VITree A nearly 100 percent cover of warm season
grasses and forbs with a few scattered shrubs,
in areas with soil, make up the primary fuel
type despite the presence of trees in varying
canopy closures.
Description

7-70yrs. This class is a mid-seral open system of mixed grass and scattered groupings or individual oaks;
glade openings maintained. Trees age slowly on generally dry soils and/or in competition with dense, highly
diverse grass/forb structure. Tree structure is highly variable depending on topographic position. Many
characteristic forbs could be included equally in the class dominant species. This condition may remain in
class C with surface fires at least every five years, mixed fire every 50yrs, and/or grazing every 10yrs for up to
70yrs. Replacement events such as fire (MFRI = 100yrs) or heavy ice or wind damage (probability = 0.001)
may replace this class to A. In 70yrs, this class may transition to D. In the absence of fire and/or grazing in
10yrs, this class may change to B.

Indicator Species* and

Class D 44 % Canopy Position Structure Data (for upper layer lifeform)
Late Development 1 Open QUST Al Cover M(')"o/ M;)Xo/
QUMA Al - ° °
Upper Layer Lifeform SCHIZ4 Lower Height Tree 10.1m Tree 25m
D Herbaceous VAAR Lower Tree Size Class ‘ Large 21-33"DBH
LI Shrub
Tree Fuel Model ?2 Upper layer lifeform differs from dominant lifeform.

A nearly 100% cover of warm season grasses

Description and forbs with a few scattered shrubs make up
the primary fuel type despite the presence of
trees in varying canopy closures.

71yrs+. This class is a late-seral open oak woodland with continued maintained grass/forb groundcover. Some
scattered oak shrubs. Glades and openings on southwest-facing slopes maintained. Some mixed, widely
distributed oak trees and oak resprouts may be prevalent. Larger trees demonstrate occasional scars and are
subject to wind disturbance. Dominance of old growth oak individuals may decrease over several hundred
years due to wind disturbance, burning out of scarred hollow trees, lightning strikes and competition with
grass/forb matrix thereby reducing total canopy cover. This condition may remain in class D with surface

fires at least every Syrs, mixed fire every 500yrs, and/or grazing every 10yrs. Replacement events such as fire
(MFRI = 1000yrs) or heavy ice or wind damage (probability = 0.001) may replace this class to A. Lack of fire
for 20yrs may move this class to E.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Class E 2% Indicator Species” and  gyrycture Data (for upper layer lifeform)

Canopy Position Min Max
Late Development 2 Closed QUST Upper 5 o
Cover 61% 90 %
Upper Layer Lifeform QUVE Upper Height Tree 10.1m Tree 25m
L] Herbaceous VAPA4  Lower Tree Size Class ‘ Very Large >33"DBH
L JShrub . . . .
Tree Fuel Model 9 [] Upper layer lifeform differs from dominant lifeform.
Description

71lyrs+. This class is a late-seral closed canopy patch within a woodland complex. Productive areas missed by
fire with thick patches of oak shrubs, sometimes interspersed with variable age and/or mature oak groves;
grasses and forbs suppressed beneath dense leaf litter. These occur on sites missed by fire due to randomness,
highly dissected topography, and/or locally moist soil environment. Only a replacement fire would move this
class to A (MFRI = 67 years). Otherwise, mixed fire (MFRI = 20yrs) or wind/ice damage (probability =
0.015) may move this system to D. Surface fire (MFRI = 30yrs) is low intensity and maintains this class.

Disturbances
Fire Reqime Group™: | Firelntervals 4,0 F/  MinFI  MaxFI  Probability  Percent of All Fires
Replacement  36.50 10 100 0.0274 13
Historical Fire Size (acres) Mixed 87.13 0.01148 6
Avg 2000 Surface 6.028 2 7 0.16590 81
Min 100 All Fires 5 0.20478
Max 10000 Fire Intervals (Fl):
. i Fire interval is expressed in years for each fire severity class and for all types of fir
Sources of Fire Regime Data combined (All Fires). Average Fl is central tendency modeled. Minimum and

maximum show the relative range of fire intervals, if known. Probability is the inver

v Literature of fire interval in years and is used in reference condition modeling. Percent of all
[ ]Local Data fires is the percent of all fires in that severity class.
Expert Estimate
Additional Disturbances Modeled
[ JInsects/Disease VINative Grazing [ ]Other (optional 1)

Wind/Weather/Stress [_]Competition [ ]Other (optional 2)
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LANDFIRE Biophysical Setting Model
Biophysical Setting 4313850 Western Great Plains Wooded Draw and

Ravine
] This BPS is lumped with:
(] This BPS is split into multiple models:
General Information
Contributors (also see the Comments field Date 6/1/2007
Modeler 1 Jack Butler jackbutler@fs.fed.us Reviewer Jim Drake jim_drake @natureser
ve.org
Modeler 2 Reviewer
Modeler 3 Reviewer
Vegetation Type Map Zone Model Zone
Wet]ands/Riparian 43 D Alaska D N-Cent.Rockies
[ ]California [ ]Pacific Northwest

Dominant Species* General Model Sources

[ ]Great Basin [ ]South Central

FRPE SYOC Literature [ ] Great Lakes []Southeast
ULAM  CASP7 Local Data [ ] Northeast []S. Appalachians
ACNE2 ELYMU Expert Estimate Northern Plains [] Southwest

PRVI QUMA2

Geographic Range
This system is predominately west of the Missouri River in ND and SD, with minor extensions east of the
Missouri River and south into NE. (It also extends into WY and MT.) It occurs in upland draws and
ravines scattered throughout the Northern Mixed Grass Prairie and Northern Great Plains Steppe. This
BpS is probably best developed in the Little Missouri Badlands of western ND. This BpS also extends
along drainages east to the Missouri River, and west and north.

In MZs 39 and 40, it occurs mostly on the western edge, the Missouri River floodplain and extensions
that come out. But when it crosses out of the floodplain and into current farmland, it becomes more
difficult to determine if it is a woody draw or another system. There might have been some in ECOMAP
subsections 331Mc, 331Ea.

See Adjacency/Identification Concerns box regarding smaller second and third order prairie streams and
where they occur or what they're classified as.

Biophysical Site Description
The true wooded draw is a small, mesic island surrounded by upland grasses.

This BpS occurs in major tributaries and upland drainages with extensions onto steep north-facing slopes.
The vegetation type is best developed in topographic conditions that favor snow trapment and protection
from fires in the adjacent grasslands. It is heavily influenced by topographic situations that produce a
combination of deeper soils, supplemental moisture from run-off and snow catchment. Soils on toeslopes
and north facing backslopes are deep and well developed, while slopes on south facing backslopes tend to

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http:/plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev

Monday, March 02, 2009 Page 85 of 185



be dry, coarse textured and not well developed.

In Theodore Roosevelt National Park, it occurs in ravines or draws or on moderately steep north-facing
slopes throughout much of the Park (Hansen et al. 1984).

Vegetation Description
This system contains an intricate mix of western grassland and shrubland species, with elements of
eastern deciduous woodlands. The northern extent occasionally supports quaking aspen, while the
southern extent supports Juniper species, and the western extent includes ponderosa pine.

Green ash and chokecherry are dominant species, as well as buffaloberry (buffaloberry might not occur as
far east asMZs 39 and 40, however), snowberry, American elm. On the north end into ND, aspen and bur
oak would start occurring, and paper birch (in Theodore Roosevelt NP; also tend to be small, incidental
communities in the Little Missouri NG). In southern extent, those would not be present as much. Rocky
Mountain juniper (although it might not occur in MZs 39 and 40) also occurs in places, but tends to be an
understory shrub in Montana. Canada wildrye and woods rose might also be present. Muhlenbergia
racemosa is also common.

Other dominant species: poison ivy

Disturbance Description
The Wooded Draw BpS forms an intimate association with adjacent mixedgrass prairie and shrublands
where non-typical-replacement fires are relatively frequent because of productive grass fuels and cycles of
moisture and drought. Fires could go through the tree stands without topkill. Most years, the fires occur
and meander but they're not intense enough to crown.

The adjacent grassland areas are the greatest source of fires for the woody draw system. However, woody
draws play an important role in breaking up the fire frequency and continuity from grassland areas; it
influences their extent. Fires can homogenize the area, but the continuity is broken by the woody draws.

There were low intensity fires by Native Americans; they burned when it was more manageable - in the
spring. They also used fires for other purposes. In these conditions, woody draws could be an important
influence in the distribution and continuity of fires (Jack Butler, USFS, pers comm).

Stand replacement fires were fairly infrequent, otherwise there would have been even-aged stands. Less
frequent stand replacement fires were generally associated with periods of exceptionally high moisture
conditions immediately followed by severe dry conditions. Mixed fires opened the canopy to allow for
different age classes. Low and mixed severity fire probably occurs on average every 10yrs in the
grasslands. However, the fires probably stopped at the boundaries of the woody draws, since they would be
more mesic and greener in this system. Also - the topography would have stopped fire, as draws are more
broken and could have therefore been protected by grassland fire (Jack Butler, USFS, pers comm).
Therefore, they would be less frequent in the draws.

Deciduous trees in the Badlands of the Dakotas in woody draws are reported to be no older than 50yrs and
juniper no older than 100 (Warner 1993). The fire return intervals of 15-30yrs were estimated for more
broken topography at Scotts Bluff National Monument, NE (Wendtland and Dodd 1992). This return
interval would have interacted with long term wet and dry periods for the area. The edges of these draws
would have been impacted by the return intervals and fire frequencies of the surrounding prairie. The
more mesic areas of the draws would have only been likely to burn in dry periods. The community, when

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
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maintained by fire, will have a mosaic of different age classes within a watershed. Browse for ungulates
will increase. Sheltering cover will remain within 25% of current levels. Canada thistle and associated
non-native species related to homesteading will be reduced. The structural complexity of the community
will be maintained (from Badlands National Park Fire Management Plan).

Drought and moist cycles are major factors that interact with both fire and native grazing. This system is
dependent on drought in order to have a fire. In drought periods, especially in late fall/summer, conditions
were dry enough for stand replacing fires.

The grazing/fire interaction was more pronounced in the east of MZs 39 and 40, because of water
sources - bison and ungulates congregated near water during drought, and there were more water sources
in the east.

In areas where Rocky Mountain juniper or ponderosa pine invade woody draws, it enhances the
flammability of system; fire carries through system. Juniper would then be lost, and smaller pines would
be lost.

In some of the woody draws, there is bur oak; since it’s fire-tolerant, a strong sprouter and shade
intolerant, it will be enhanced by stand replacing fire, in times with higher moisture. Fraxinus is even
more tolerant than bur oak - so it would sprout up too after high intensity fire. Periods with more fires -
bur oak dominates. Without fire - elm and ash dominate.

Many of the trees including weak sprouters such as green ash and American elm could be killed by
drought and fire together.

There are also probably higher concentrations of ungulates during a drought, since that would be the only
area that might still be "green." Therefore, it is an interacting impact of drought and animals. Native
ungulates play a role in stand regeneration on sites where deer and elk and bison concentrate for food,
cover, and shelter. They were good "lounging" areas for native ungulates.

Heart rot can occur with Fraxinus spp.

Adjacency or Identification Concerns
This system occurs in upland draws and ravines scattered throughout the Northern MixedGrass prairie.
There may be intermediates of this type of green ash communities and cottonwood stands, especially in the
eastern portion of the map zone along the larger, primary drainages associated with the Missouri River,
and also in southern edge of Black Hills. In some cases, the type merges with north-facing Rocky
Mountain juniper stands, especially at the top of draws.

This system would be adjacent to BpS 1132 and 1141. With the right conditions and a break in these
systems, BpS 1385 will occur.

In the eastern part of MZs 39 and 40, there are more riparian systems instead of woody draw/ravine
systems. The topographic situations become less important moving east, because the precipitation is
increasing. The true wooded draw is a small, mesic island surrounded by upland grasses. Moving east, it
develops more into an overall woodland system - i.e.: streambank, creek, more riparian, more gallery
forests. In the middle of MZs 39 and 40, there are more permanent and more mesic systems. The woody
draws are more smaller extent, narrow fingers associated with drainages and upland depressions - around

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
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badlands type topography - versus going east.

Much of the area of this system is now farmed and are shelterbelts in the east of MZs 39 and 40, whereas
in the west it has since regenerated.

This system could also grade into the Floodplains or riparian areas. There might be some difficulty
distinguishing the Floodplain Systems from the Riparian from the Wooded Draw/Ravines - and where to
assign smaller, second and third order prairie streams. The second and third order prairie streams can
sometimes have cottonwood and be like small rivers (Riparian, Floodplain); sometimes they are dominated
by other woodies such as water birch, boxelder, green ash (Wooded Draw/Ravine) and willows, depending
on how far east one goes; sometimes they have very few woody plants other than silver sagebrush. Streams
in the eastern half of Montana (east of the Big Snowies) could probably be modeled as either a cottonwood
successional sequence or a woody draw successional sequence, depending on the size of the drainage
basin. If the basin is large enough there will eventually be a flood big enough to result in cottonwood
regeneration. This may not happen very often naturally, so these types of drainages would be in silver
sagebrush a lot of the time. This is especially true now that there are not all the impoundments in the
headwaters of these prairie streams. Drainages that just don't have the area to get a good flood would
probably have been some sort of woody draw, dominated by green ash in the eastern third of the state or
other woodies like hawthorn or chokecherry in the more western part of the Great Plains. In terms of
assigning the drainage to one or the other type of system would depend on basin size.

Eastern redcedar might be moving into the east of MZs 39 and 40, as well as Russian olive. Kentucky
bluegrass has taken over in grazed sites, and leafy spurge is dominant in the Little Mo. grasslands.

The invasion of Rocky Mountain juniper also goes into the upper reaches on north facing slopes. There
has been an invasion of juniper out of the woody draws into the grasslands. It's a large problem in NE and
an increasing problem in South Dakota. Juniper would have occurred historically in the woody draws and
Missouri River Breaks. Now it's encroaching and spreading throughout - since it's also being planted for
shelterbelts. So there are seed sources now everywhere invading grasslands from TX to Canada.

There has also been a substantial reduction currently in regeneration - green ash, box elder, elm and
shrubs, and there is an increase in grazing-resistant species and thorny species.

There is a lot of farming, ranching, and intense agriculture in MZs 39 and 40.

Grazing by domestic livestock has reduced regeneration (increased mortality). On heavily grazed sites,
stands are much more open than historically, with an understory of Kentucky bluegrass. There's also more
compaction. Mid-story and regen is "missing." Then trees start getting decadent, so can lose the whole
stand. Combo of drought and grazing/trampling could cause loss of stand.

There's probably less of this system currently versus historically. Due to grazing, this system probably
appears departed from its reference condition. Where this system is located, its extent is reduced. So now -
there are smaller remnants. They haven't completely been converted; they are shrunken and more
restricted in areas. The distribution might be okay, but maybe only the central area of the draw is there
now. Currently, there is farming right up to the banks of the draws in MZs 39 and 40.

In many of the woody draws on Buffalo Gap and Oglala NGs, cattle will hang out in the draws and
prevent almost all surface vegetation from growing. This increases erosion, compacts soil, and affect
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flammability for those fires that do occur. This leads to an overabundance of Rocky Mountain Juniper in
some draws. Fires burning up these draws with good burning conditions would be high severity (take out
everything aboveground).

Some have questioned, during review of lumping of 1085 Northwestern Great Plains Shrubland, where
snowberry, chokecherry and other mesic shrubs occur in draws and drainageways, are they early seral to
tree dominated woody draws in the absence of fire or a change to longer fire intervals.

Native Uncharacteristic Conditions
There is less regeneration and less open canopy conditions today.

Scale Description
Western stands are usually relatively small (<50ac). Larger areas, 50-100ac, occur infrequently on the
eastern and northern edge of distribution. Long, linear corridors could be <50m wide but snake through
the landscape for many miles, although it is not necessarily a continuious system (dendritic scale similar
to riparian scale).

Most fires meander from adjacent system - grasslands. If it’s a drier year, fires will burn through system.

Issues/Problems
There is a lack of research on MFRI in this system.

The long, linear nature of this system’s distribution makes it difficult to map. Consequently, they are
often listed as a complex in relatively small-scale mapping efforts.

Comments
NOTE: 2/26/09: As a result of final QC for LANDFIRE National by Jennifer Long, the user-defined min
and max fire return intervals for replacement and surface severity fire were deleted because they were not
consistent with the modeled fire return intervals for these fire severity types.

NOTE: 2/26/09: As a result of final QC for LANDFIRE National by Jennifer Long the user-defined min
and max fire return intervals for surface severity fire were deleted because they were not consistent with
the modeled fire return interval for this fire severity type.

For MZ43 this model was adopted from the same BpS in MZ39 by Randy Swaty (rswaty @tnc.org). Only
minor editing of the description was done to fit the geographic range to MZ43 so modelership was not
changed. Mary Lata (mlata@fs.fed.us) reviewed the model for MZ39.

This model for MZs 31, 39 and 40 was adapted from the model from the same BpS from MZs 30 and 29
created by Jack Butler, Lee Blaschke and reviewed by Carolyn Hull-Sieg, Mary Lata and Linda Vance.
Model changed slightly quantitatively due to refinement of model and some changes moving east.

This model for MZs 29 and 30 was adapted from the model from RA R4WODR created by Jack Butler
and Stefanie Wacker and reviewed by John Ortmann; however, portions of this model were also taken
from the MZ20 model for this BpS created by Peter Lesica. The VDDT model and descriptions used were
those from MZ20.

This model for MZ20 was adapted from the RA model R4WODR Northern Great Plains Wooded Draws
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and Ravines created by Jack Butler and Stefanie Wacker and reviewed by John Ortmann. For MZ20,
major descriptive and quantitative changes were made in order to represent Montana better. The MZ20
model was changed to a three box model.

Vegetation Classes
Class A 17% Igdicatm“:’sbipies* and  siructure Data (for upper layer lifeform)
anopy Position )
Min Max
Early Development 1 All Structure CASP7  Lower Cover 219% 80 %
Upper Layer Lifeform SYOC Upper Height Shrub Om Shrub 1.0m
D Herbaceous PRVI Upper Tree Size Class ‘
Lower
Eihrub Fuel Model [] Upper layer lifeform differs from dominant lifeform.
ree Fuel Model
Description

This class is dominated by shrubs for most of the class, although grasses are present too. Cover averages
approximately 50%, and the minimum cover would never be as low as 0%. In the first year, herbaceous
species might dominate. The herbaceous cover is high underneath the shrubs. The herbaceous cover would
probably be 25-50% cover. This class succeeds to B after approximately 10-30yrs. The 10yr interval would
have to involve fairly favorable conditions. With wet/dry cycles, there would need to be the right
combination. On the eastern edge of MZs 39 and 40, however, 10yrs is probably more likely, but on the
western edge of MZs 39 and 40, 30yrs is more likely.

This class is similar to a snowberry rose coulee type. It contains chokecherry, snowberry, with a mesic
understory of CASP7 and various woodland forbs and poison ivy.

The transition from A to B could be retarded by native ungulate browsing. Grazing could set this stage back
to its beginning state, although it was not modeled as such. Grazing, however, is dependent on weather
cycles, as well. However, deer select green ash. There is also elk browsing.

The combined effect of drought and grazing was modeled as Optional 1. It was modeled to occur on 10% of
this class on the landscape each year, or every 10yrs. This might be more pronounced moving further east.
Further west, the distribution of animals is controlled by permanent water sources. During drought, the
grazing is more concentrated near water. In west, grazing is less pronounced because there is less water
nearby. The systems that are closest to permanent sources of water, probably are more impacted.

Grazing alone was modeled as occurring on 35% of the landscape each year.

The FRISs are similar to grassland systems, but we're not in a grassland system here the entire 20yrs or
throughout the system - partly shrubs, so there aren't replacement fires occurring all of the time.
Occassionally, there are replacement fires if going through the grass. There are also mixed severity fires - 25-
75% topkill - since the shrubs aren't completely topkilled. Fires were modeled at an overall interval of 15yrs,
half replacement and half mixed severity. Fire is more frequent in this stage than in classes B or C, because
grassland is adjacent.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
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Indicator Species* and Structure Data (for upper layer lifeform)

Class B 28 % Canopy Position Min Max
Mid Development 1 All Structures PRVI Mid-Upper  cover 11% 50 %
Upper Layer Lifeform SYOC Low-Mid Height Tree Om Tree Sm

] Herbaceous FRPE  Lower Tree Size Class | Sapling >4.5ft; <5"DBH
CASP7  Low-Mid
l Shrub DUpper layer lifeform differs from dominant lifeform.
Tree Fuel Model
Description

This class is dominated by shrubs and trees and is a mid-development stage. Its ages are 20-29yrs. As the
community develops, the microclimate changes. So - once the seeds, shrubs and trees are there, it changes the
microclimatic conditions. The microclimate is more prominent in class B than class A, so this allows a
quicker transition to C. Trees are coming in and getting taller in this stage. Trees are growing approximately
2/3 of a foot each year. A 30% canopy cover of trees would be the average (Lesica 2001). This stage reaches
approximately 30yrs of age. It is similar to class A, but the shrubs are taller, and the trees that are coming in,
are beginning to overtop the shrubs. A true tree canopy has not yet developed.

The MFRI is similar to that in a grassland system, although this system might experience somewhat less
frequent intervals, as occassionally fires might not burn through this stage. Some will be replacement fires
(100yrs) and take out all of the stand, although this would be less frequent and would also depend on the year
and drought. Some fires might maintain the stand. Most of the fires would be mixed (40yrs) and low severity
(65yrs), although the frequency of types would be similar. There would be less mortality on larger trees.
During episodes of drought and grazing, there would be no fuels present for fire. Fire was therefore modeled
at an overall frequency of 20yrs, but split 30/50/20 percent btwn low, mixed and replacement fires. The low
and mixed fires do not cause a transition to another stage.

The combined effect of drought and grazing was modeled to occur on 10% of this class on the landscape each
year, but not causing a transition, and rather maintaining this class. Native grazing was modeled to occur on
25% of the class each year (or affecting the whole class every 4yrs).

Indicator Species* and
Class C 35 % Canopy Position

Structure Data (for upper layer lifeform)

Min Max
Late Development 1 All Structures FRPE Upper Cover 319 100 %
PRVI Mid-Upper Heiahi Treos 1° Tree 10 °
i SYOC Middle Telg Size Cl. rf : II211 33"DBH —
Upper Layer Lifeform CASP7  Lower ree Size Class | Large 21-
[ JHerbaceous _ _ _ _
DShrub [] Upper layer lifeform differs from dominant lifeform.
Tree Fuel Model
Description

This class begins at approximately 30yrs old and persists. This includes both open and closed stages of this
system in this age range. An average canopy closure would be approximately 50%. Height can be between 40
to 70ft and DBH approximately 45 inches (USDA FS 2002), although most old-mature ash trees in this type
in Montana are 20-40ft high with a basal diameter of 20-30in. Tree canopy in this stage is now formed. It
takes on aspects of a woodland instead of a shrubland (the first two classes are more shrub communities).

In this well developed mature class, there is not much ladder fuel. As it moves towards closed canopy
situation, there is less understory vegetation and less continuity for a fire to move through. While it is open,
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there would be more grass fuels. Low severity fires don't really get into the woody draws except on the edges
or peripheral areas and would be difficult to measure in this class and would probably be inconsequential;
therefore, they were not included in the model. In this class, there would have to be a lot of biomass and the
right conditions to have a replacement fire; ladder fuels would have to be present. Replacement fire was
therefore modeled with a 100yr interval. It's possible that perhaps if there were successive grass fires, there
would be enough buildup that would eventually cause a replacement fire. There would have to be high
biomass followed by hot, dry conditions.

The combined effect of drought and grazing was modeled to occur on 10% of this class on the landscape each
year, but not causing a transition, and rather maintaining this class.

Disease might occur in this stage, which opens the stand (Lesica et al. 2003). In Montana, this is more
prominent than in the Dakotas. In the Dakotas, canopy closure could be 90%. In Montana, open canopy
would be about 40-45%, and the relatively open nature of stands is probably due, in large part, to high rates
of heart-rot disease. Disease is not as common further east, in the Dakotas, NE, etc, and as one gets further
east into higher precipitation zones. In the east, canopy cover would be higher and more closed (therefore,
canopy cover increased to 100% for MZ29/30). Disease was therefore not modeled forMZs 39 and 40.

o Indicator Species* and
Class D 0% Canopy Position

Structure Data (for upper layer lifeform)

Min Max
[Not Used] [Not Used] Cover % %
Upper Layer Lifeform Height
U Herbaceous Tree Size Class
IShrub _ . o
Tree Fuel Model [] Upper layer lifeform differs from dominant lifeform.
Description
Class E 0% IcndicatoLSpif:ies* and  sirycture Data (for upper layer lifeform)
anopy Position )
Min Max
[Not Used] [Not Used] Cover % %
Upper Layer Lifeform Height
LU Herbaceous Tree Size Class
LIShrub _ . .
Tree Fuel Model [] Upper layer lifeform differs from dominant lifeform.
Description
Disturbances
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Fire Regime Group**: |

FireIntevals 55/ MinFI MaxFI Probability — Percent of All Fires

Replacement  90.18 30 100 0.01109 36
Historical Fire Size (acres) Mixed 64.57 0.01549 50
Avg 50 Surface 230.8 0.00433 14
Min 5 All Fires 32 0.03091
Max 100 Fire Intervals (Fl):
. i Fire interval is expressed in years for each fire severity class and for all types of fir
Sources of Fire Regime Data combined (All Fires). Average Fl is central tendency modeled. Minimum and
[ Literature maximum show the relative range of fire intervals, if known. Probability is the inver
of fire interval in years and is used in reference condition modeling. Percent of all
[ ]Local Data fires is the percent of all fires in that severity class.
Expert Estimate
Additional Disturbances Modeled
[ JInsects/Disease [VINative Grazing ]Other (optional 1) grazing and drought
together

[ JWind/Weather/Stress [_|Competition [ ]Other (optional 2)
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LANDFIRE Biophysical Setting Model

Biophysical Setting 4313940 North-Central Interior Oak Savanna

(] This BPS is lumped with:
[ This BPS is split into multiple models:

‘General Information

Contributors (also see the Comments field Date  3/7/2007

Modeler 1 Michael Kost kostma@michigan.gov ~ Reviewer Jim Drake jim_drake @natureser

ve.org

Modeler 2 Nancy Braker nbraker @tnc.org Reviewer

Modeler 3 Christopher Weber ~ weberc@michigan.gov ~ Reviewer

Vegetation Type Map Zone Model Zone

Upland Savannah/Shrub Steppe 43 [ JAlaska [ IN-Cent.Rockies

[ ] California [ ]Pacific Northwest

Dominant Species* General Model Sources

[ ]Great Basin [ ]South Central

QUAL  CORYL Iilterz;lt;re [] Great Lakes (] Southeast
QUVE  SCHIZ4 viocal Data [ Northeast []S. Appalachians
QUMA2 SONU2 Expert Estimate Northern Plains [ ] Southwest

ANGE CEAM

Geographic Range
Northern oak savanna occurs in a complex, shifting mosaic with oak woodlands, barrens and prairies in
the Midwest. This type occurs in southern Lower MI, northwestern OH, northern IN, northeastern IL,
southern WI, southeastern to northwestern MN, throughout IA, northern MO, and eastern NE. This
savanna/woodland/prairie type historically occurred as an ecotone between mesic hardwood forest and
tallgrass prairie.

This model represents the system in LF MZs 38, 42 and 43. Within these map zones north-central
interior oak savanna occurs in ECOMAP sections 222M, 251B, 251C, 251E, 251G, 251H..

Biophysical Site Description
Within the area of the Prairie Border forests (Abrams 1992), prairie vegetation dominated the landscape
with oak-hickory forests existing within fire-protected ravines or along stream corridors forming gallery
forests (Abrams 1992). Our model abstracts prairie types to include xeric and dry-mesic types (Curtis
1959). Xeric prairies were maintained by shallow soils (<4in) on steep slopes (usually to the southwest)
with extreme runoff of rainwater. Xeric prairies also occurred on flat uplands where soil is shallow and
has low water holding capacity. In general these prairie types are found in both glaciated and non-
glaciated areas. They are excessively to well drained, with shallow depth to bedrock or sandy soils.
Fertility ranges from poor acidic to richer neutral soils limited by moisture. Thin loess over bedrock is
prevalent in western ranges of this type in the Driftless Area of Minnesota and Iowa. This type is occurs
in both driftless areas with sharper topography and in glaciated areas among glacial till and outwash and
well-drained sand and gravel deposits Level sites occurred on glacial outwash with a very porous subsoil
of sand and gravel. Rolling areas were characterized by glacial till of recessional moraines or on residual

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http:/plants.usda.gov.
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loess soils.

While the region is strongly influenced by dry continental air flow patterns and periodic drought, historic
fire frequency determined the prairie-forest boundary with much variation based on topography, fuel
breaks, ignition sources, and climate (Anderson and Bowles 1999, Whitney 1994). Over time, forest
edges expanded and contracted based on topographic variability and fire frequency and intensity
exhibiting a continuum of grassland, “grub”, open savanna woodlands, or canopied forests. Much has
been written concerning these systems and excellent reviews can be found in Curtis (1959), Whitney
(1994) and Anderson, Fralish, and Baskin (1999).

Vegetation Description
Grasses formed the matrix of the prairie with sideoats grama (Bouteloua curtipendula) and little bluestem
(Schizachyrium scoparium) being the main indicator species. Big bluestem (Andropogon gerardii),
Indian grass (Sorghastrum nutans), needlegrass (Hesperostipa spartea), and prairie dropseed (Sporobolus
heterolepsis) also dominate many dry to dry-mesic prairies (Whitney 1994). Numerous forbs such as
composites--Aster spp., Silphium spp., blazingstars (Liatris spp.), and coneflower (Echinaceas pallida),
legumes--prairie clovers (Petalostemum spp.), roundheaded bushclover (Lespedeza capitata) and
leadplant (Amorpha canescens) amongst many others, were also present. Fuel complexes consisted of
short- or tall-grass prairie forbs and shrubs with little or no tree regeneration.

Oak grubs and shrubs characterize this system. Recurring fires in advanced oak regeneration stimulates
the resprouting response evidenced by the ‘grubs’ or multi-stemmed stump sprouts of black oak (Q.
velutina), bur oak (Q. macrocarpa), white oak (Q. alba) and others (Abrams 1992). Shrub species include
New Jersey tea (Ceanothus americanus), hazelnut (Coylus, americana), gray dogwood (Cornus racemosa)
and sumac (Rhus spp.). Over a period of years, massive root systems developed, and the term ‘grub’ (from
the German gruben, 'to dig'), referenced the laborious method of removing these root wads in clearing
areas for planting (Anderson and Bowles 1999). Fuel complexes were characterized as “stunted brush
prairie”” comprised of mixed prairie grasses and forbs with coppicing oak stems about 1-1.5 m in height
(Curtis 1959, Anderson and Bowles 1999).

Savannas and woodlands represent relatively open forest systems along the prairie-forest continuum (for
extreme variety see Anderson et al. 1999). Generally, these systems have example species from true open
prairies, woodlands, and closed canopy forests, with oak species dominating the arboreal layer (Abrams
1992). For the purposes of FRCC we have adopted fairly average canopy closure values of 0-10% closure
for prairie, 10-25% closure to indicate savanna, while woodlands exhibit 25-60% canopy closure (see
discussion in Anderson and Bowles 1999 for variation across range).

Disturbance Description
Historically, before European settlement, frequent fires impacted this prairie system every one to five
years, maintaining grass and forb vegetation. Insect and small mammal herbivory impacts composition
and dominance (Howe et al 2006). Large mammals were present in low densities, main grazers were elk
and deer with impacts likely being minimal.

Shrub and tree establishment and longevity was influenced by fire intensity and return interval.

Fire intensity will be influenced by topography, weather, productivity and aspect. For example, productive
soils on level terrains supported more intensive fires and the areas with fire breaks or leeward sides/north-
facing slopes generally supported more savanna types. Fire intensity varied based on humidity and
temperature. Fire intensity also varies with aspect and slope. For example south and west facing steep

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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slopes would have burned at a higher intensity resulting in few trees and shrubs.

Oak wilt occurred on sand prairies and likely resulted in mortality of larger oak groups especially when
they occurred in high densities. This was not modeled due to the general lack of larger oak groups in this
BpS.

Diseases and insects can impact species composition. However, specific impacts are not clearly understood
and therefore not modeled.

Proximity of seed source is important to probability of shrub and tree invasion. Proximity is related to
isolation of trees/ shrubs. Less edge equals lower probability of tree/shrub invasion.

Health and vigor of the sod influences shrub/tree invasion. Better health of sod reduces probability of
successful establishment of trees and shrubs.

Adjacency or Identification Concerns
The northern oak savanna type includes several matrix communities such as mesic and dry-mesic oak
openings, dry oak barrens, mixed oak and oak-hickory woodlands, and a variety of small and large patch
prairie types.

This type intergrades and can be confused with more open expressions of

North-Central Interior Dry-Mesic Oak Forest and Woodland (BpS 1310) and

North-Central Interior Dry Oak Forest and Woodland (BpS 1311). It can be

distinguished from these systems in some cases by a higher percentage of

sand (though not to the excessive levels of the North-Central Oak Barrens)

in ECOMAP sections 222K and 222R. This type can also intergrade with

North-Central Oak Barrens (BpS 1395) as soils become increasingly sandy. In

222L. it is also associated with moderate levels of silt. In ECOMPA sections 222K and 222L
it is associated with the SSURGO taxonomic particle size of “fine-silty”

and fine-silty over clayey

Today, northern oak savanna in the upper Midwest is limited to small, degraded remnants. Circa 1800,
oak savanna communities covered some 11-13 million ha (27-32 million ac) of the Midwest. Presently oak
savanna remnants occur on just 0.02% of their circa 1800 extent (Nuzzo 1986). Following European
settlement of prairies, settlement and conversion to agriculture of oak savanna

rapidly followed (Kenoyer 1930). Many towns, college campuses, parks, and cemeteries of the Midwest
were established on former oak savanna (Packard 1988, Bronny 1989, Chapman 1984).

Alteration of historic fire regimes has shifted most oak savannas into woodlands and forest (Faber-
Langendoen 1993, Curtis 1959, Cottam 1949).The decrease in Native American populations across the
Midwest in the 1700-1800s likely resulted in a decrease in fire frequency. Wildfire suppression policies
instituted in the 1920s in concert with road construction, expansion of towns, and increased agriculture
caused a dramatic decrease in fire frequency and intensity (Abrams 1992). The reduction of fire in the
landscape resulted in the succession of open oak savanna to closed-canopy forests with little advanced
regeneration of oaks and a vanishing graminoid component (Chapman et al. 1995). With the absence of
fire, oak savannas converted to closed canopy forest within decades (estimates range from 25 to 40yrs)
(Stout 1946, Curtis 1959) with more mesic savannas, such as bur oak plains, deteriorating more rapidly
(Packard 1993, Abrams 1992). The rapid conversion to oak forest occurred because of the prevalence in

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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the understory of oak grubs, which are repeatedly fire-suppressed oaks with huge root masses that allowed
them to achieve canopy ascension following release from annual fires (Bowles and McBride 1998, Kline
1997, Chapman 1984, Cottam 1949). Frequently these oak grubs were Quercus velutina (black oaks),
which became canopy codominants with the advent of fire suppression.

Oak savanna remnants are often depauperate in floristic diversity

as the result of fire suppression and subsequent woody encroachment, livestock grazing, and the invasion
of exotic species. Sustained grazing introduced soil disturbance,

prevented oak establishment, and caused decreases in native

forbs and grasses with increases in weeds (native and exotic)

(Jones 2000, McPherson 1997, Bray 1960).

Groundlayer vegetation of savanna remnants has been inhibited

by low levels of light filtering through the dense overstories and impenetrable understories (often
dominated by exotic

shrubs) and by the thick litter layers that have accumulated from over a century of fire suppression
(Bowles and McBride 1998).

Native Uncharacteristic Conditions

Scale Description
Within regions of varied topography, type patches are typically small (<200ac) limited by topography, but
in regions of level topography on extensive sands and gravel deposits these could be much larger.

Issues/Problems
This type covers a broad geographic range and encompasses a variety of savanna, barrens, woodlands and
prairie types that may have experienced different surface fire return intervals ranging from one to five
years. Historical fire size is unknown but historical accounts indicate that vast acreages burned within a
single fire event.

Comments
For MZ43 this model was adopted from the same BpS in MZ41 by Randy Swaty (rswaty @tnc.org). Only
minor editing of the description was done to fit the geographic range to MZ43 so modelership was not
changed.

This model for MZs 41, 50 and 51 was adapted from the RA model RGNOKS Northern Oak Savanna
created by James Merzenich jmerzenich@fs.fed.us, David Cleland dcleland @fs.fed.us, and Donald
Dickman dickmanl @msu.edu. Micheal Kost, Nancy Braker and Christopher Weber made substantial
descriptive or quantitative changes to the aforementioned RA model resulting in a change in modelership.
For this LF model, a large portion of this text was copied directly from Josh Cohen's (Michigan Natural
Features Inventory) abstract for oak openings (Cohen 2004a).

Vegetation Classes

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Indicator Species* and

= Structure Data (for upper layer lifeform)
Canopy Position

Class A 22%

Min Max

Early Development 1 All Structure ANGE LOW-M%d Cover 0% 20%
Upper Layer Lifeform SCHIZ4  Low-Mid Height Tree Om Tree 25m

[ IHerbaceous QUMA2  Upper Tree Size Class | Medium 9-21"DBH

CIShrub POTRS  Upper

T ” Fuel Model 3 Upper layer lifeform differs from dominant lifeform.

ree Fuel Model

Description Herbs, up to one meter tall, ranging in cover

from 0-100%, tending towards 100%.

0-50yr old class consisting of prairie grasses and forbs which dominate open grassland with scattered oak
grubs and clumps of shrubs. These grubs can become trees in this class, but are fairly scattered.

There are a number of replacement disturbances that cause a return to this class: mixed fire (100yrs, 0.01
probability), replacement fire (200yrs, 0.005 probability), surface fire (every five years, 0.2 probability) and
wind/weather/stress (drought or tornado, every 1000yrs, 0.001 probability).

So that the disturbances keep this class cycling as intended, this class succeeds to itself and transitions to
other classes are obtained using alternative succession in VDDT. If a pixel has not experienced a disturbance
with a probability of 0.001, it will move to either class C or D. This is a rare event in this system.

Indicator Species* and Structure Data (for upper layer lifeform)

ClassB 63% Canopy Position Min Max
Late Development 1 Open QUAL  Upper Cover 21% 60 %
Upper Layer Lifeform QUMA2  Upper Height Tree 5.1m Tree 25m
] Herbaceous ANGE  Lower Tree Size Class | Large 21-33"DBH
CORYL Middle
L] Shrub L] Upper layer lifeform differs from dominant lifeform.
Tree Fuel Model 3
Description

This is a system of widely-scattered, large-diameter oaks and shrub clumps within a matrix of prairie grasses
and forbs (21-60% canopy closure). Class age begins at 51 and is set in VDDT to end at 999.

Disturbances in this class include mixed fires, which can send this class to class A (200yrs., 0.005
probability), and replacement fires that can reset the system to class A (700-100yrs, 0.001 probability). Three
disturbances are captured that maintain the class in B: rare native grazing (700-1000yrs, 0.001 probability),
surface fire (Syrs, 0.2000 probability) and wind/weather/stress (700-1000yrs, 0.001 probability).

This class is set to succeed to itself, moving to class C with alternative succession in VDDT with a time since
disturbance of 25yrs. This suggests that if this box does not experience a fire disturbance for 25yrs, it will
succeed to class C.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Indicator Species* and
Canopy Position

Class C 13%

Structure Data (for upper layer lifeform)

Min Max
Late Development 2 Open QUAL  Upper Cover 61 9% 80 9%
QUMA2 Upper Height Tree 5 1c> Tree 25 ;
elg ree >.1m ree m
QUVE  Lower -
Upper Layer Lifeform Low-Mid Tree Size Class ‘ Very Large >33"DBH
[ Herbaceous
Shrub el Model DUpper layer lifeform differs from dominant lifeform.
VI Tree Fuel Model 3
Description

Open canopy (60-80% canopy closure) oak-dominated woodland with high stem density. These oak groves
occupy areas of the landscape that frequently escape fire due to topographic position. Class age begins at
51yrs and is set in VDDT to end at 999.

Native grazing (700-100yrs, probability 0.001) and surface fires (Syrs, probability 0.200) keep this box in C,
mixed fire (500yrs, probability 0.002) moved these pixels to class B and replacement fires (700-100yrs,
probability 0.001) can send the pixels to class A. Wind/weather/stress (700-100yrs., 0.001 probability) send
the pixels to class A.

This class is set to succeed to itself, moving to class D with alternative succession in VDDT with a time since
disturbance of 25yrs. This suggests that if this box does not experience a fire disturbance for 30yrs, it will
succeed to class D.

Indicator Species* and

Class D 2% Canopy Position Structure Data (for upper layer lifeform)
Late Development 3 Closed QUAL  Upper M’"o Maxo
QUMA2 Upper Cover 81% 100 %
Upper Layer Lifeform CAOV2  Upper Height Tree 5.1m Tree 25m
D Herbaceous PRSE2 Low-Mid Tree Size Class | Large 21-33"DBH
LI Shrub _ . __—
¥ Tree Fuel Model § [JUpper layer lifeform differs from dominant lifeform.
Description

This is a closed-canopy (81-100%) oak-dominated forest with scattered hickories. These oak groves occupy
areas of the landscape that frequently escape fire due to topographic position. Class age begins at 51yrs and is
set in VDDT to end at 999.

Native grazing (700-100yrs, probability 0.001) and surface fires (10yrs, probability 0.100) keep this in class
D, mixed fire (500yrs, probability 0.002) moved these pixels to class B and replacement fires (700-100yrs,
probability 0.001) can send the pixels to class A. Wind/weather/stress (700-100yrs., 0.001 probability) send
the pixels to class A.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Class E 0% Indicator Species® and  gyrycture Data (for upper layer lifeform)
Canopy Position

Min Max
[Not Used] [Not Used] Cover % %
Upper Layer Lifeform Height
D Herbaceous Tree Size Class ‘
L IShrub . . N
DTree Fuel Model [] Upper layer lifeform differs from dominant lifeform.
Description
Disturbances
Fire Reqime Group™: | FireIntervals  AygF)  MinFI  MaxFI  Probability  Percent of All Fires
. . . . Replacement  528.9 0.00189 1
Historical Fire Size (acres) Mixed 167 0.00599 3
Avg 100000 Surface 5.049 0.19805 96
Min 50 All Fires 5 0.20593
Max 500000 Fire Intervals (FI):
. i Fire interval is expressed in years for each fire severity class and for all types of fir
Sources of Fire Regime Data combined (All Fires). Average Fl is central tendency modeled. Minimum and
[ Literature maximum show the relative range of fire intervals, if known. Probability is the inver
of fire interval in years and is used in reference condition modeling. Percent of all
[ ]Local Data fires is the percent of all fires in that severity class.
Expert Estimate
Additional Disturbances Modeled
[ ]JInsects/Disease v|Native Grazing [ ]Other (optional 1)

VI Wind/Weather/Stress []Competition [ ]Other (optional 2)
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LANDFIRE Biophysical Setting Model

Biophysical Setting 4313950 North-Central Oak Barrens

(] This BPS is lumped with:
[ This BPS is split into multiple models:

‘General Information
Contributors (also see the Comments field Date  3/7/2007
Modeler 1 Michael Kost kostma@michigan.org Reviewer Jim Drake jim_drake @natureser
ve.org
Modeler 2 Nancy Brakar nbraker @tnc.org Reviewer
Modeler 3 Chris Weber weberc@michigan.org ~ Reviewer
Vegetation Type Map Zone Model Zone
Upland Savannah/Shrub Steppe 43 [JAlaska [_IN-Cent.Rockies

[ ] California [ ]Pacific Northwest

Dominant Species* General Model Sources .
P [ ]Great Basin [ ]South Central

QUAL  CORYL Iilterz;lt;re [] Great Lakes (] Southeast
QUEL  SCHIZ4 viocal Data [ Northeast []S. Appalachians
QUVE GABA Expert Estimate Northern Plains [ ] Southwest

ANGE  CAPE6

Geographic Range
Northern-central oak barrens occurs in a complex, shifting mosaic with open prairie, oak savanna, and
dry oak woodlands in the upper Midwest. Within these map zones, this System occurs in southern MN.

Biophysical Site Description
North-central oak barrens occur on well-drained, nearly level to slightly undulating sandy glacial
outwash, and less often on sandy moraines or ice contact features. Oak barrens typically occur in the
driest landscape positions, such as ridge tops, steep slopes, south and west facing slopes, and flat sand
plains. This xeric, fire-prone community is characterized by soils that are infertile, coarse-textured, well-
drained sand or loamy sand with medium to slightly acid pH and low water retaining capacity. Soils
contain low organic matter and lack the fine-textured illuvial horizon associated with soils of the oak
openings (oak savannas) and are thus droughtier. Oak barrens typically occur in bands surrounding
prairie (Chapman et al. 1995, Michigan Natural Features Inventory 2003). In general, oak barrens are
most prevalent on the western side of major firebreaks such as rivers (Leitner et al. 1991, Grimm 1984,
Curtis 1959). In the 1800s, the oak savanna communities (e.g. oak barrens, oak openings, oak savannas)
covered some 11 to 13 million ha (27 to 32 million ac) of the Midwest (Nuzzo 1986).

Vegetation Description
The oak barrens community is a heterogeneous savanna vegetation type with variable physiognomy in
time and space. Structurally, oak barrens range from dense thickets of brush and understory scrub oak
within a matrix of grassland to park-like open woods of widely spaced mature oak with virtually no shrub
or sub-canopy layer above the open forb and graminoid understory (Chapman et al. 1995, Bowles and
McBride 1998, Michigan Natural Features Inventory 2003. The physiognomic variations, which occur
along a continuum, are the function of the complex interplay between fire frequency and intensity

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http:/plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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(Chapman et al. 1995). Typically, oak barrens grade into prairie on one edge and dry forest on the other.
As noted by Bray (1958) and Curtis (1959), the flora of this community is a mixture of prairie and forest
species, with prairie forbs and grasses more abundant in high light areas and forest forbs and woody
species in the areas of low light.

The canopy layer generally varies from 5 to 60 percent cover (Chapman et al. 1995) and is dominated or
co-dominated by Quercus velutina (black oak) and Quercus alba (white oak). These species of oak are also
prevalent in the sub-canopy in shrubby clumps, especially where fire intensity is high. In addition, Acer
rubra (red maple), Prunus serotina (black cherry), Populus grandidentata (bigtooth aspen), Populus
tremuloides (trembling aspen), and Quercus ellipsoidalis (northern pin oak) are often found in the
overstory and sub-canopy of this community. Northern pin oak is especially common on excessively well-
drained sites. Prevalent species of the subcanopy layer include Cornus spp. (dogwood species), Corylus
americana (American hazelnut), Prunus spp. (cherry species), and in Michigan, Sassafras albidum
(sassafras).

Characteristic shrubs include: Amelanchier spp. (serviceberry), Arctostaphylos uva-ursi (bearberry),
Ceanothus americanus (New Jersey tea), Comptonia peregrina (sweetfern), Corylus americana, Cornus
spp., Corylus cornuta (beaked hazelnut), Cratageus spp. (hawthorn species), Gaultheria procumbens
(wintergreen), Gaylussacia baccata (huckleberry), Prunus americana (wild plum), Prunus virginiana
(choke cherry), Prunus pumila (sand cherry), Rosa carolina (pasture rose), Rubus flagellaris (northern
dewberry), Salix humilis (prairie or upland willow), and Vaccinium angustifolium (low sweet blueberry)
and in Michigan, Rhus copalina (shining sumac), and Ptlea trifoliate (hop tree), and Quercus prinoides
(dwarf chestnut or dwarf chinkapin oak).

The ground layer is dominated by graminoids and forbs. Common species include Scizhachyrium
scoparium (little bluestem), Andropogon gerardii (big bluestem), and Carex pensylvanica (Pennsylvania
sedge), with Pennsylvania sedge often replacing the bluestems in shaded areas and fire-suppressed
communities. Other prevalent herbs of the oak barrens include: Aster oolentangiensis (sky-blue aster),
Aureolaria spp. (false foxglove), Coreopsis lanceolata (tickseed), Cyperus filiculmis (nut grass),
Danthonia spicata (poverty oats), Deschampsia flexuosa (hair grass), Euphorbia corollata (flowering
spurge), Helianthus divaricatus (tall sunflower), Hypericum perforatum (St. John’s-wort), Koeleria
macrantha (June grass), Krigia biflora (dwarf dandelion), Lathyrus ochroleucus (white pea), Lespedeza
hirta (hairy lespedeza), Liatris aspera (blazing star), Liatris cylindrica (dwarf blazing star), Lupinus
perennis (wild lupine), Monarda fistulosa (wild bergamot), Panicum implicatum (grass panicum),
Pedicularis canadensis (wood betony), Stipa avenacea (needle grass), Stipa spartea (needle grass),
Tephrosia virginiana (goats-rue), and Viola pedata (birdfoot violet).

Disturbance Description
Cottam (1949) and Curtis (1959) suggested that oak savannas originated when prairie fires spread into
surrounding closed oak forest with enough intensity to create open canopy conditions (also see Anderson
and Brown 1986, Anderson and Bowles 1999). Other researchers have proposed that savannas also
originated following invasion of prairie by oaks during prolonged lulls in annual fire regimes (Anderson
and Bowles 1999, Grimm 1984). Repeated low-intensity fires working in concert with drought and
windthrow then maintained these savannas (Faber-Langendoen and Tester 1993, Curtis 1959, Stout
1946). Within dry-mesic savanna systems, such as oak openings, it is likely that annual or nearly annual
fire disturbance was the primary abiotic factor influencing savanna structure and composition. Fires
prevented canopy closure and the dominance of woody vegetation (Leitner et al. 1991). Presently, the
prevalent catalyst of fires is lightning strike, but historically, Native Americans played an integral role in

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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the fire regime, accidentally and/or intentionally setting fire to prairie and savanna ecosystems ( Anderson
and Bowles 1999, Bowles and McBride 1998, Dorney and Dorney 1989, Chapman 1984, Grimm 1984,
Day 1953). Where large-scale herbivores (i.e. elk and bison) were abundant, grazing may have helped
inhibit the succession of oak savanna to woodland (Ritchie et al. 1998, McClain et al. 1993).

The character of oak barrens can differ dramatically, primarily as the result of varying fire intensity and
frequency, which are influenced by climatic conditions, soil texture, topography, size of physiographic and
vegetative units, and landscape context (i.e. proximity to water bodies and fire-resistant and fire-conducive
plant communities) (Anderson and Bowles 1999, Chapman et al. 1995, Bowles et al. 1994, Grimm 1984).
Historically, fire regimes were also influenced by the number and distribution of indigenous peoples
(Chapman 1984). Infrequent, high-intensity fires may kill mature oaks and produce savannas and barrens
covered by abundant scrubby oak sprouts. Park-like openings with widely spaced trees and an open
graminoid/forb understory are maintained by frequent, low-intensity fires, which occur often enough to
restrict maturation of oak seedlings and encroachment by other woody species (Peterson and Reich 2001,
Chapman et al. 1995, Faber-Langendoen and Davis 1995).

Oak wilt occurred on barrens likely resulting in mortality of larger oak groups especially when they
occurred in high densities.

Adjacency or Identification Concerns
The northern oak savanna type includes several matrix communities such as mesic and dry-mesic oak
openings, dry oak barrens, mixed oak and oak-hickory woodlands, and a variety of small and large patch
prairie types.

This system intergrades with North-Central Interior Oak Savanna (BpS 13940) on somewhat sandy sites
and North-Central Interior Dry Oak Forest and Woodland (BpS 13110) at relatively sharp transitions
between areas of higher and lower sand content. This system can be distinguished by high sand content.
This system intergrades with Laurentian Pine-Oak Barrens (BpS 1407) along its northern extent. This
system is found in ECOMAP Province 222 whereas Laurentian Pine-Oak Barrens is found north of the
tension zone in ECOMAP Province 212.

In the absence of fire and with the prevalence of anthropogenic disturbance such as logging, off-road
vehicle recreation, and livestock grazing, the following exotic species may be dominant components of the
herbaceous layer of oak barrens: Agropyron repens (quack grass), Agrostis stolonifera (creeping bent),
Asparagus officinalis (wild asparagus), Centaurea maculosa (spotted knapweed), Hieracium spp.
(hawkweeds), Poa compressa (Canada bluegrass), Poa pratensis (Kentucky bluegrass), Rumex acetosella
(sheep sorrel), and Tragopogon dubius (goat’s beard).

Native Uncharacteristic Conditions

Scale Description
The expected fire regimes for this type are I (frequent ground fires) and III (mixed severity). The ground
fire was the more commonly occurring fire disturbance, but when dry conditions combined with dense
stand conditions, a mixed-severity fire could result, with the fire crowning into the canopy where fuel
ladders were present. The scale of these fires is thought to occur on tens of thousands of acres.

Issues/Problems
This type covers a broad geographic range and encompasses a variety of prairie, barrens, and woodlands
types that may have experienced different surface fire return intervals ranging from one to five years.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Historical fire size is unknown but historical accounts indicate that vast acreages burned within a single
fire event.

Comments
For MZ43 this model was adopted from the same BpS in MZ41 by Randy Swaty (rswaty @tnc.org). Only

minor editing of the description was done to fit the geographic range to MZ43 so modelership was not
changed.

Robert Dana (Robert.Dana@dnr.state.mn.us), Dave Cleland (dcleland @fs.fed.us), and Brendan Ward
(bward @fs.fed.us) reviewed the model for MZ41.

This models was reviewed for MZs 42 and 43 by Jim Drake ().

This model for MZs 41, 50 and 51 was adapted from the RA model RGNOKS Northern Oak Savanna
created by James Merzenich jmerzenich@fs.fed.us, David Cleland dcleland @fs.fed.us, Donald Dickman
dickman1 @msu.edu, Michael Kost, Patrick Fowler, and Joshua Cohen. Other modelers for map zones
41/50/51 included Josh Cohen and Eric Epstein. For MZs 41, 50 and 51, a large portion of this text was
copied directly from Josh Cohen's (Michigan Natural Features Inventory) abstract on oak barren's (Cohen
2001). Modelership was changed from RA modelers due to significant quantitative and qualitative
changes to the original model.

Vegetation Classes

Indicator Species* and  gyyycture Data (for upper layer lifeform)

Class A 29% Canopy Position .
Min Max
Early Development 1 All Structure ANGE Lower Cover 0% 20%
Upper Layer Lifeform SCHIZ4  Lower Height Tree Om Tree 25m

D Herbaceous POTRS Low-Mid Tree Size Class ‘ Seedling <4.5ft
Shrub QUVE " Upper
T Fuel Model 3 Upper layer lifeform differs from dominant lifeform.
ree ruel Model
- Herbs, up to one meter, 0-100% cover, tending
Description > > >
—eseription towards 100%.

Open prairie with grasses and forbs dominating open grasslands with scattered oak grubs and clumps of
shrubs, ranging to early successional barrens/brush prairie (0-22% tree canopy) with scattered young oak
trees and clumps of shrubs occurring within a matrix of prairie grasses and forbs.

This class ranges from 0-50yrs. A replacement fire (est. at a 200yr probability) would maintain the system in
this class while alternate succession (20yrs without fire) would allow the system to move to class C or D.
Frequent surface fires (every 5yrs), native grazing (est. at an infrequent - 700-1000yr - probability) and an
infrequent wind/weather/stress event (such as a tornado or severe drought) (est. at a 500yr. probability) would
maintain the system in class A. Edaphic conditions (such excessively well-drained, droughty soils), modeled
using Option 1 at a 30yr. probability, would also maintain the system in class A.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Indicator Species* and Structure Data (for upper layer lifeform)

Class B 58 % Canopy Position Min Max
Late Development 1 Open QUVE  Upper Cover 21% 60 %
Upper Layer Lifeform QUAL Low-Mid Height Tree 5.1m Tree 25m
] Herbaceous ANGE  Lower Tree Size Class | Large 21-33'DBH
SCHIZ4 Lower
L] Shrub DUpper layer lifeform differs from dominant lifeform.
Tree Fuel Model 2
Descriotion The canopy layer generally varies from 5 to 60

percent cover (Chapman et al. 1989)

Oak barrens: This is a system of widely-scattered, large-diameter oaks and shrub clumps within a matrix of
prairie grasses and forbs (21-60% canopy closure).

This class is 5S1yrs+. A mixed fire (est. at a 200yr probability) would send the system back to class B. A
replacement fire (est. at 500yr probability) would send the system back to class A. A surface fire (est. at a Syr
probability), infrequent native grazing (est. at a 1000yr. probability), or an infrequent wind/weather/stress
event (such as a tornado or severe drought) (est. at a 500yr. probability) would maintain the system in class
C. Edaphic conditions (such excessively well-drained, droughty soils), modeled using Option 1 at a 30yr.
probability, would also maintain the system this class. Alternate succession (without fire for 25yrs) would
allow the system to succeed to class D

Indicator Species* and

Class C 8% Canopy Position Structure Data (for upper layer lifeform)
Late Development 2 Open QUAL  Upper Cover I\(:l;no e M;)xo .
83;5 E(I))V?fli/h d Height Tree 5.1m Tree 25m
Ul;EePrI I;:;:;eL(i)Lesform COAM3 Lower Tree Size Class | Very Large >33"DBH
i}rlézb Fuel Model § [] Upper layer lifeform differs from dominant lifeform.
Description

Oak woodland (61-80% canopy) oak-dominated woodland with high stem density. These oak groves occupy
areas of the landscape that frequently escape fire due to topographic position.

This class is 51yrs+. Disturbances would include tree pathogens such as oak wilt or insect. A
wind/weather/stress event (such as a tornado or severe drought) (est. at 500yrs) or a replacement fire (est. at
1000yrs) would send the system back to class A. A mixed fire (est. at 500yrs.) or insect outbreak (est. at
200yrs) would send the system back to class B. Surface fire (est. at Syrs), infrequent native grazing (est. at
1000yrs), edaphic condition (modeled as Option 1 at 30yrs) would maintain the system in class C while
alternate succession (30yrs without fire) would allow the system to succeed to class D.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Class D 5%
Late Development 3 Closed

Upper Layer Lifeform

] Herbaceous

I Shrub
M Tree Fuel Model §

Description

Indicator Species* and
Canopy Position

Structure Data (for upper layer lifeform)

QUAL  Upper Min Max
QUVE  Upper Cover 81% 100 %
QUEL Upper Height Tree 5.1m Tree 25m
COAM3 Middle Tree Size Class | Large 21-33"DBH

L] Upper layer lifeform differs from dominant lifeform.

This is a closed-canopy (81-100%) oak-dominated forest. These oak groves occupy areas of the landscape that
frequently escape fire due to topographic position.

This class is S1yrs+. A wind/weather/stress event (such as a tornado or severe drought) (est. at 500yrs) or a
replacement fire (est. at 500yrs) would send the system back to class A. A mixed fire (est. at 500yrs.) would
send the system back to class B. Tree pathogens such as oak wilt or an insect outbreak (est. at 200yrs.) would
send the system to class C. Surface fire (est. at 10yrs), infrequent native grazing (est. at 1000yrs), and edaphic
conditions (modeled a Option 1 at 30yrs) would maintain the system in class D.

Class E 0%

Indicator Species” and  gyrycture Data (for upper layer lifeform)

Canopy Position

Min Max
[Not Used] [Not Used] Cover % %
Upper Layer Lifeform Height
D Herbaceous Tree Size Class ‘
[ JShrub . . . .
Tree Fuel Model L] Upper layer lifeform differs from dominant lifeform.
Description
Disturbances

Fire Regime Group**: |

Historical Fire Size (acres)
Avg 100000
Min 50
Max 500000

Sources of Fire Regime Data

[ ]Literature
[ ]Local Data
Expert Estimate

Additional Disturbances Modeled

Fire Intervals

Avg FI  Min FI Max FI  Probability ~ Percent of All Fires

Replacement  367.7 0.00272 1

Mixed 322.4 0.00310 2

Surface 5.128 0.19502 97
All Fires 5 0.20084

Fire Intervals (FI):

Fire interval is expressed in years for each fire severity class and for all types of fir
combined (All Fires). Average Fl is central tendency modeled. Minimum and
maximum show the relative range of fire intervals, if known. Probability is the inver
of fire interval in years and is used in reference condition modeling. Percent of all
fires is the percent of all fires in that severity class.

W/Insects/Disease [VINative Grazing [v]Other (optional 1) drought
Wind/Weather/Stress [_JCompetition [1Other (optional 2)

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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LANDFIRE Biophysical Setting Model

Biophysical Setting 4314010 Central Interior Highlands Calcareous Glade
and Barrens

] This BPS is lumped with:
(] This BPS is split into multiple models:

General Information
Contributors (also see the Comments field Date  3/1/2007
Modeler 1 Tony Collins tony_collins@nps.gov Reviewer Jim Drake jim_drake @natureser
ve.org
Modeler 2 Jason Milks jmilks@tnc.org Reviewer
Modeler 3 Reviewer
Vegetation Type Map Zone Model Zone
Upland Savannah/Shrub Steppe 43 [JAlaska [JN-Cent.Rockies
[ ] California []Pacific Northwest

Dominant Species* General Model Sources []Great Basin ] South Central

SCSC BOCU ilterallt];ret [ ] Great Lakes [ ]Southeast
ANGE  SILA3 Eoca Ea a ] Northeast []S. Appalachians
(SQII%II\E/IU xpert Estimate Northern Plains [ ] Southwest

Geographic Range
Found primarily in AR and MO Ozarks.

Biophysical Site Description
Occurs along moderate to steep slopes and steep valleys on primarily southerly to westerly facing slopes.
Limestone and/or dolomite bedrock typify this system with shallow, moderately to well-drained soils
interspersed with rocks. These soils often dry out during the summer and autumn, and then become
saturated during the winter and spring.

Vegetation Description
Little bluestem (Schizachyrium scoparium) dominates this system and is commonly associated with big
bluestem (Andropogon gerardii), sideoats grama (Bouteloua curtipendula), and calcium-loving plant
species. Stunted woodlands primarily dominated by chinkapin oak (Quercus muehlenbergii) interspersed
with Eastern redcedar (Juniperus virginiana) occur on variable-depth-to-bedrock soils. The trees typically
occur as islands in a wider herbaceous or rocky area. The islands are found in microenvironments where
the soil depth and available water are sufficient to support trees (e.g. depressions in the bedrock). Other
woody plants associated with this system (within their ranges) include Shumard’s oak (Q. shumardii),
post oak (Quercus stellata), eastern redbud (Cercis canadensis), winged elm (Ulmus alata), blue ash
(Fraxinus quadrangulata), Ashe’s juniper (J. ashei), and Carolina buckthorn (Frangula caroliniana).
Other herbaceous taxa include whorled rosinweed (Silphium trifoliatum), prairie rosinweed (S.
terebinthinaceum), blazing stars (Liatris spp.), aromatic aster (Symphyotrichum oblongifolium), scarlet
Indian paintbrush (Castilleja coccinea), diamond flowers (Hedyotis nigricans), fameflower (Talinum
spp.), stonecrop (Sedum spp.), and wiry panicgrass (Panicum flexile). Small-scale stands of annual

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http:/plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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dropseed (Sporobolus spp.) may be prominent in some examples. In some examples, small-scale seepage
areas may contain flatstem spikerush (Eleocharis compressa), crowpoison (Nothoscordum bivalve),
limestone quillwort (Isoetes butleri), and common goldstar (Hypoxis hirsuta).

Disturbance Description
Fire is the primary natural dynamic, fires help manage this system by restricting woody growth and
maintaining the more open glade structure. Historically grazing by wild and domestic ungulate species
represented a significant disturbance regime. Regionally significant drought cycles affect severity of other
disturbance regimes.

Adjacency or Identification Concerns
Typically adjacent to dry oak woodlands and/or prairie associations on calcareous soils. Identification
concerns include over-encroachment of glades by eastern redcedar on non-dolomite/limestone substrates
especially those of old fields in late, primary succession.

Native Uncharacteristic Conditions

Over-encroachment of native cedar species may occur today.

Scale Description
Within geographic range, collective acreage in the tens of thousands of acres, however glade complexes
occur in patches throughout the range in areas of two to more than one thousand acres in size.

Issues/Problems

Comments
For MZ43 this model was adopted from the same BpS in MZ44 by Randy Swaty (rswaty @tnc.org). Only
minor editing of the description was done to fit the geographic range to MZ43 so modelership was not
changed.

Suggested reviewers for MZ44 include: Blane Heumann, Paul Nelson, Doug Ladd and Ray Wiggs (who
did review the model for MZ44-ray_wiggs@nps.gov).

Vegetation Classes

Indicator Species” and gy cture Data (for upper layer lifeform)

Class A 58 % Canopy Position Min Max
Early Development 1 All Structure SCSC Lower Cover 0% 20%
Upper Lavyer Lifeform ANGE  Lower Height Tree Om Tree Sm

D Herbaceous SITE Lower Tree Size Class ‘ Seedling <4.5ft
] Shrub QUMU  All
T Fuel Model » Upper layer lifeform differs from dominant lifeform.
ree Fuel Model
Description Class A is dominated by grasses, forbs, and

sedges. Minimum cover would be zero on
outcroppings of bedrock, and maximum
canopy would be 100%. Height of dominant
layer may be up to 4 ft. Tree seedlings woud
be scattered throughout the herbaceous layer.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http:/plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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0-20yrs. Perennial and annual forbs, grasses, and sedges dominate. The ground vegetation ranges to four feet
high by midsummer. Scattered stunted trees persist in fissures in the soil. Tree species include oak and cedar
seedlings. Mixed fires (every 20yrs), surface fires (every Syrs), and replacement fires (every 15yrs) maintain
this class. The lack of fire for 19yrs moves the class to B.

Indicator Species* and Structure Data (for upper layer lifeform)

Class B 7% Canopy Position Min Max
Mid Development 1 Closed JUVI Middle Cover 319 100 %
Upper Layer Lifeform JUAS Middle Height Shrub Om Shrub >3.1m
] Herbaceous ANGE  Lower Tree Size Class | Pole 5-9" DBH
QUMU Al
Shrub L] Upper layer lifeform differs from dominant lifeform.
] Tree Fuel Model 5
Description

21-70yrs. Mid-seral closed canopy dominated by eastern redcedar shrubs. Isolated areas rarely affected by
fire. Herbaceous layer persists but is overtopped by shrubs. Scattered hardwood saplings occur within shrub
layer, and scattered stunted trees occur in the upper canopy. Replacement fire every 50yrs takes class back to
A. Wind/weather/stress events every 200yrs maintain the class. Mixed fires every 100yrs move the class to C.

Indicator Species* and
Canopy Position

Structure Data (for upper layer lifeform)

Class C 23 %

Mid Development 1 Open SCSC Lower Cover M(I)n% M;(z)x%
SAlﬁ(]gE ES$Z£ Height Tree 5.1m Tree 10m
Upper Layer Lifeform QUMU Al Tree Size Class ‘ Medium 9-21"DBH
] Herbaceous ) ) ) )
DShrub Upper layer lifeform differs from dominant lifeform.
VITree FuelModel 2 Class C is dominated by a diverse herbaceous
layer of grasses, sedges and forbs. Minimum
canopy closure would be zero in bedrock
outcroppings, and 100% in areas with deeper
soil. Height of dominant layer 0-1.5 m. Shrub
layer occurs as scatteredcedar and oak species.
Scattered trees occur in areas with deeper soil.
Description

21-70yrs. Mid-seral open canopy dominated by herbaceous layer of perennial grasses, forbs, and sedges.
Shrub component occurs as cedar species and oak sprouts. Low-intensity, frequent fires maintain open
structure (surface fire every Syrs and mixed fire every 10yrs). Tree species are scattered, but have developed
some crown structure. Bedrock outcroppings remain open. Edaphic conditions determine species composition
and arrangement. Likely represents greatest diversity among classes. Grazing regime from large ungulates
would occur (every 7 years and maintains class). Replacement fires every 25yrs move the class to A. The lack
of fire for 10yrs takes class back to B.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Indicator Species* and

Class D 11% Canopy Position Structure Data (for upper layer lifeform)
Late Development 1 Open SCSC Lower Min Max
ANGE  Lower Cover 0% 30%
Upper Layer Lifeform SITE Lower Height Tree 10.1m Tree 25m
L] Herbaceous QUMU All Tree Size Class ‘ Large 21-33"DBH
L JShrub _ _ o
Tree Fuel Model 2 Upper layer lifeform differs from dominant lifeform.

Class D is dominated by a diverse herbaceous

Description layer of grasses, sedges, and forbs. Minimum
canopy closure would be zero in bedrock
outcroppings, and 100% in areas with deeper
soil. Height of dominant layer 0-15 m.

71yrs+. Late-seral open canopy dominated herbaceous layer of perennial grasses, forbs, and sedges. Scattered
shrub component occurs as cedar and oak saplings and resprouts. Tree species occur as widely-scattered oaks
with well-developed crowns. Grazing regime from large ungulates would occur every 7 years and maintains
class. Mixed and surface fires (every 10 and Syrs) maintain the class. Replacement fires every 66yrs take the
class to A. The lack of fire for 30yrs moves the class to E.

Class E 1% Indicator Species” and  gtrycture Data (for upper layer lifeform)
Canopy Position ;

Late Development 1 Closed JUVI Al Min Max
ate Developmen ose | Cover 31% 100 %
Upper Layer Lifeform J%‘Al‘vs[ U X[lllddle Height Tree Om Tree 5m

D Herbaceous Q Tree Size Class | Medium 9-21"DBH

LIShrub _ _ o

Tree Fuel Model § [] Upper layer lifeform differs from dominant lifeform.
Description

71yrs+. Late-seral closed canopy dominated by shrub and tree layer of eastern red and Ashe's juniper. Widely
scattered trees occur with stunted canopy growth due to competition of resources. Herbaceous layer largely
reduced and extremely scattered. Bedrock layers are heavily encroached and may be completely covered in
some areas. Mixed fire (every 20yrs) and rare wind/weather/stress events (every 200yrs) maintain the class.
Replacement fires every 130yrs move the class to A.

Disturbances
Fire Regime Group™: | Firelntervals 4,5 F/  MinFI  MaxFI  Probability  Percent of All Fires
Replacement  18.9 0.05292 18
Historical Fire Size (acres) Mixed 15.67 0.06381 21
Avg 0 Surface 5.461 0.18312 61
Min 0 All Fires 3 0.29985
Max ( Fire Intervals (FI):
. i Fire interval is expressed in years for each fire severity class and for all types of fir
Sources of Fire Regime Data combined (All Fires). Average Fl is central tendency modeled. Minimum and

maximum show the relative range of fire intervals, if known. Probability is the inver

[Literature of fire interval in years and is used in reference condition modeling. Percent of all
[ ]Local Data fires is the percent of all fires in that severity class.
[ |Expert Estimate

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Additional Disturbances Modeled

[ ]Insects/Disease [v|Native Grazing [ 1Other (optional 1)
Wind/Weather/Stress [ ]Competition []Other (optional 2)

References
NatureServe. 2007. International Ecological Classification Standard: Terrestrial Ecological Classifications.
NatureServe Central Databases. Arlington, VA. Data current as of 10 February 2007.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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LANDFIRE Biophysical Setting Model

Biophysical Setting 4314120 North-Central Interior Sand and Gravel
Tallgrass Prairie

] This BPS is lumped with:
(] This BPS is split into multiple models:

General Information
Contributors (also see the Comments field Date
Modeler 1 John Harrington Jjaharrin@wisc.edu Reviewer Jim Drake jim_drake @natureser
ve.org
Modeler 2 Richard Henderson ~ Richard.Henderson@wi Reviewer
sconsin.gov
Modeler 3 Reviewer
Vegetation Type Map Zone Model Zone
Upland Grassland/Herbaceous 43 [ JAlaska [IN-Cent.Rockies
. . [ ] California [ ]Pacific Northwest
Dominant Species* General Model Sources .
W Literature [ ] Great Basin []South Central
SCSC Local Dat [ ]Great Lakes [ ]Southeast
SONU2 ocal ba ? [ Northeast []S. Appalachians
BOCU WIExpert Estimate Northern Plains [ ] Southwest

HESP11

Geographic Range
This BpS would have occurred in ECOMAP Sections/Subsections 222L (all-highest concentration would
have been in this Section), 222K(all), 222R(all), 251Ba and 222M (al). Largest expanse (11-13 million
ha) of this type is found across Central Midwestern states with typical Prairie Border forests and Prairie
Peninsula region of eastern states IA, MN, WI, IL, IN, KY, and OH. In MZ42, this system is found in
251Cf, Ch and in 222Lf and Lc.

Biophysical Site Description
Within the area of the Prairie Border forests (Abrams 1992), prairie vegetation dominated the landscape
with oak-hickory forests existing within fire-protected ravines or along stream corridors forming gallery
forests (Abrams 1992). Our model abstracts prairie types to include xeric and dry-mesic types (Curtis
1959). Xeric prairies were maintained by shallow soils (<4in) on steep slopes (usually to the southwest)
with extreme runoff of rainwater. Xeric prairies may also have occurred on flat uplands where soil is
shallow and has low water holding capacity. In general these prairie types are found in both glaciated and
non glaciated areas. They are excessively to well drained, with shallow depth to bedrock or sandy soils.
Fertility ranges from poor acidic to richer neutral soils limited by moisture. Thin loess over bedrock is
prevalent in western ranges of this type in WI. This type is most prevalent in driftless areas with sharper
topography but also occurs in glaciated areas among glacial till and outwash and well-drained sand and
gravel deposits Level sites occurred on glacial outwash with a very porous subsoil of sand and gravel.
Rolling areas were characterized by glacial till of recessional moraines or on residual loess soils.

While the region is strongly influenced by dry continental air flow patterns and periodic drought, historic

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http:/plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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fire frequency determined the prairie-forest boundary with much variation based on topography, fuel
breaks, ignition sources, and climate (Anderson and Bowles 1999, Whitney 1994). Over time, forest
edges expanded and contracted based on topographic variability and fire frequency and intensity
exhibiting a continuum of grassland, “grub”, open savanna woodlands, or canopied forests. Much has
been written concerning these systems and excellent reviews can be found in Curtis (1959), Whitney
(1994) and Anderson, Fralish and Baskin (1999).

Vegetation Description
Grasses formed the matrix of the prairie with sideoats grama (Bouteloua curtipendula) and little bluestem
(Schizachyrium scoparium) being the main indicator species. Big bluestem (Andropogon gerardii),
Indian grass (Sorghastrum nutans), needlegrass (Hesperostipa spartea), and prairie dropseed (Sporobolus
heterolepsis) also dominate many dry to dry-mesic prairies (Whitney 1994). Numerous forbs such as
composites--Aster spp., Silphium spp., blazingstars (Liatris spp.), and coneflower (Echinaceas pallida),
legumes--prairie clovers (Petalostemum spp.), roundheaded bushclover (Lespedeza capitata) and
leadplant (Amorpha canescens) amongst many others, were also present. Fuel complexes consisted of
short- or tall-grass prairie forbs and shrubs with little or no tree regeneration.

Oak grubs and shrubs characterize this system. Recurring fires in advanced oak regeneration stimulates
the resprouting response evidenced by the ‘grubs’ or multi-stemmed stump sprouts of black oak (Q.
velutina), bur oak (Q. macrocarpa), white oak (Q. alba) and others (Abrams 1992). Shrub species include
New Jersey tea (Ceanothus americanus), hazelnut (Coylus, americana), gray dogwood (Cornus racemosa)
and sumac (Rhus spp.). Over a period of years, massive root systems developed, and the term ‘grub’ (from
the German gruben, 'to dig"), referenced the laborious method of removing these root wads in clearing
areas for planting (Anderson and Bowles 1999). Fuel complexes were characterized as “stunted brush
prairie” comprised of mixed prairie grasses and forbs with coppicing oak stems about 1-1.5 m in height
(Curtis 1959, Anderson and Bowles 1999).

Savannas and woodlands represent relatively open forest systems along the prairie-forest continuum (for
extreme variety see Anderson et al. 1999). Generally, these systems have example species from true open
prairies, woodlands, and closed canopy forests, with oak species dominating the arboreal layer (Abrams
1992). For the purposes of FRCC we have adopted fairly average canopy closure values of 0-10% closure
for praire, 10-25% closure to indicate savanna, while woodlands exhibit 25-60% canopy closure (see
discussion in Anderson and Bowles 1999 for variation across range).

Disturbance Description
Historicallyt, before European settlement, frequent fires impacted this prairie system every one to five
years, maintaining grass and forb vegetation. Insect and small mammal herbivory impacts composition
and dominance (Howe et al 2006). Large mammals were present in low densities, main grazers were elk
and deer with impacts likely being minimal.

Shrub and tree establishment and longevity was influenced by fire intensity and return interval.

Fire intensity will be influenced by topography, weather, productivity and aspect. For example, productive
soils on level terrains supported more intensive fires and the areas with fire breaks or leeward sides/north-
facing slopes generally supported more savanna types. Fire intensity varied based on humidity and
temperature. Fire intensity also varies with aspect and slope. For example south and west facing steep
slopes would have burned at a higher intensity resulting in few trees and shrubs.

Oak wilt occurred on sand prairies and likely resulted in mortality of larger oak groups especially when

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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they occurred in high densities. This was not modeled due to the general lack of larger oak groups in this
BpS.

Diseases and insects can impact species composition. However, specific impacts are not clearly understood
and therefore not modeled.

Within the western ranges of this type in Wisconsin and Minnesota, there was a grazing and fire
interaction. This was probably minimal in the MZs 41, 50 and 51, since those are more eastern. As one
moves east in this region fire increases to where it is the major disturbance factor for this type and grazing
drops out as an influence.

Proximity of seed source is important to probability of shrub and tree invasion. Proximity is related to
isolation of trees/ shrubs. Less edge equals lower probability of tree/shrub invasion.

Health and vigor of the sod influences shrub/tree invasion. Better health of sod reduces probability of
successful establishment of trees and shrubs.

Adjacency or Identification Concerns
North-central interior oak savanna, North-central oak barrens, central tallgrass prairie, and adjacent sedge
meadows and wet prairie are the systems that would be adjacent to this BpS.

Synonymous local classifications include bluff prairie, hill prairie, sand prairie, limestone prairie, dry
prairie

This BpS might be confused with the Central Tallgrass Prairie System.

In the absence of historic fire invasive problems have increased dramatically, including eastern redcedar
(Juniperus virginiana). Exotics that have become invasive due to agricultural pracitices and roadside
plantings include leafy spurge (Euphorbia esula), knapweed, sweet clover (Melilotus alba), and crown
vetch, and birds foot trefoil. Domestic livestock grazing is also an issue.

Today this system has severely reduced native cover (approx. 99% loss) due to conversion to other uses
such as agriculture. Altering of the type is due to grazing and reduced fire resulting in greater shrub and
tree component (redcedar (Juniperus virginiana), oak species (Quercus spp., ) and a variety of native and
non native shrubs, and non native cool season grasses (brome, bluegrass, quackgrass, redtop) resulting in
reduced diversity.

Agriculture on level sand prairie where irrigation will support crops is a type conversion that might be
present today such that the historical condition is unidentifiable. Invasion of cool season grasses and
shrubs often mask the identification of this type.

Again, species composition and structure was dependent on local factors such as topography, soil
conditions, fire regime, plant competition, and plant-animal interactions (Anderson and Bowles 1999).

Native Uncharacteristic Conditions

Many small trees and shrubs would be uncharacteristic of this system historically but occurs today due to
the lack of fire. Domestic livestock grazing has eliminated many native species and has altered species
composition. There is not much of the grassy stages left due to altered fire regimes and with grazing the

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http:/plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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species have shifted.

Scale Description
Within regions of varied topography, type patches are typically small (<200ac) limited by topography, but
in regions of level topography on extensive sands and gravel deposits these could be much larger.

Issues/Problems
The plant/animal interactions are not fully understood for this model and numerous studies of these
phenomena are ongoing. Research exists for bison/fire interaction in detail. Also, there is possible overlap
with the North-Central Interior Oak Savanna model. There is variation in oak species composition across
the broad region covered by this model (i.e. bur oak [Quercus macrocarpa] occurs in the western portion
of the range).

For all oak systems, oak wilt is becoming more wide-spread due to an increased number of mature oaks,
and the amount of wood being moved around.

Comments
For MZ43 this model was adopted from the same BpS in MZ50 by Randy Swaty (rswaty @tnc.org). Only
minor editing of the description was done to fit the geographic range to MZ43 so modelership was not
changed.

Jim Drake reviewed this description for MZs 42 and 43.

For MZ50, additional review was provided by Tim Christiansen (tim.christiansen@us.army.mil) and
Steve Richter (srichter @tnc.org). Model was reviewed at the Vegetation Modeling Workshop by Elena
Conteras, Randy Swaty (rswaty @tnc.org), Mike Kos (kostma@michigan.gov)t, Chris Weber, Doug Cox
(mteecology @frontiernet.net) , and Becky Schillo.

This model for GL was adapted from the RA model R6BSOH Mosaic of Bluestem Prairie and Oak-
Hickory created by C Emanuel cemanuel @tnc.org, S Hickey shickey@tnc.org, D. Minney
dminney @tnc.org.

This model for the RA was created 5/26/04 for the Fire Regime Condition Class (FRCC) Interagency
Handbook. An additional modeler was involved in this process, Charles Ruffner. The original document
was coded BLST1 and then subsequently BLST?2 for the FRCC code. The original model was altered in
the RA Workshop (1/24/05) by Todd Hawbaker (tjhawbaker @wisc.edu) and Tricia Knoot
(tknoot@iastate.edu). Please see RA model for details about class percentages changed and altered.

Vegetation Classes

Class A 80% I(r;dicatoLSp_(:_cies* and  girycture Data (for upper layer lifeform)
anopy Position ;
Min Max

Early Development 1 Open SCSC Upper Cover 61% T00%
Upper Layer Lifeform SONU2  Upper Height Herb Om Herb >1.1m

Herbaceous BOCU Upper Tree Size Class ‘

[] Shrub HESP11 Upper

DT u Fuel Model 3 U] Upper layer lifeform differs from dominant lifeform.

ree Fuel Model

Description Additional species include prairie dropseed,

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http:/plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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big bluestem

Grasses formed the matrix of the prairie with big bluestem (Andropogon gerardii), Indian grass (Sorghastrum
nutans), little bluestem (Schizachyrium scoparium), needlegrass (Hesperostipa spartea), prairie dropseed
(Sporobolus heterolepsis) and sideoats grama (Bouteloua curtipendula) dominating many dry to dry-mesic
prairies (Whitney 1994). Numerous forbs such as composites--Aster spp., Silphium spp., blazingstars (Liatris
spp.), and coneflower (Echinaceas pallida), legumes--prairie clovers (Petalostemum spp.), roundheaded
bushclover (Lespedeza capitata) and leadplant (Amorpha canescens) amongst many others, were also present.
Fuel complexes consisted of short- or tall-grass prairie forbs and shrubs with little or no tree regeneration.
Fuel complexes consisted of short- or tall-grass prairie forbs.

Replacement fires occur frequently in early successional seral class A (modeled at the probability of occurring
every three to four years) and maintain the system in class A. Grass cover in this stage truly should be in the
high cover ranges. If it were lower, it would be a different area/system.

This class would go to class B if fire and seed source were unavailable (modeled as alternate succession at a
.008 probability or the probability of occurring every 130yrs). We would like to model this as time since

disturbance without a probability; however, that's unallowable. So, we just modeled with a probability. Also
distance to seed (from birds, wind, small mammals) would influence whether we get to B or not without fire.

Small mammals and invertebrates and tree pathogens such as oak wilt probably occurred historically, but
unsure of impact, so they were not modeled.

This A class is the grass type and was very common historically, but not currently.

Indicator Species* and Structure Data (for upper layer lifeform)

Class B 16 % Canopy Position Min Max
Mid Development 1 All Structures BOCU  Low-Mid Cover 1% 50 %
Upper Layer Lifeform SCSC Middle Height Shrub Om Shrub 3.0m
] Herbaceous COAM3  Upper Tree Size Class | Seedling <4.5ft
CORA6 Upper
Shrub PP Upper layer lifeform differs from dominant lifeform.
[] Tree Fuel Model 1
Descriotion Perennial grasses dominate this class with

<50% oak/shrub canopy.

This is the shrub-oak grub representing prairie with scattered shrub and seedling sprouts or grubs. This
vegetation is experiencing recurring fires in advanced oak regeneration, which stimulates the resprouting
grubs. Fuel complexes are characterized as "stunted brush prairie" comprised of mixed prairie grasses and
forbs with shrubs and coppicing oak stems about 1-1.5m in height (Curtis 1959; Anderson and Bowles 1999).

This is the brush-phase that occurs without fire. A replacement fire, modeled with the probability of
occurring every 25yrs, could take system back to class A. A replacement fire, modeled with the probability of
occurring every 4 -5yrs would maintain the system in class B. If the system where to through a real drought
then fire would be more effective in reducing the shrub component and sending the system back to class A. In
an average year, fire would set back shrub growth but they would resprout. There would have to be the right
conditions of drought and fire to truly set the system back to class A. Also, it would have to be a very intense
frequent fire to take this class back to A. However, if shrubs are just starting to come in, it might be easier to
get back to A.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Fire frequency in general is the same as class A, but the intensity and right site conditions is what would
transition this stage back to A.

Severe drought cycles, modeled as a wind/weather/stress event, occur approximately every 30-ish years.
Therefore, if we get enough fire around these drought events, the fire might take this stage back to A -
especially if shrubs are in the beginning stage - if lower canopy cover, would go back to A. It's questionable
as to whether or not a filled-up-shrub stage would go all the way back to A, might just set back a bit. Fire
modeled as having the ability to take back to A with .017 probability.

It is questionable as to whether this stage is truly part of this system or whether it's transitioned to another

type.

B can go to C, modeled through alternate succession if there is a seed source combined with weather
conditions and lack of fire. Therefore it was modeled with a probability of .010 or of occurring every 100yrs.

Surface fires are possible in this stage, because as the shrubs get taller, it's surface fire that will creep along
the grass and not topkill the shrubs. As we get more surface fire, this class actually moves to C.

Indicator Species* and
Canopy Position

Structure Data (for upper layer lifeform)

Class C 4%

Mid Development 2 All Structures BOCU  Lower Cover I\l/l;no/ Mzaoxo/
COAM3 Middle : 2 °
- QUERC Upper Height . Tree Om : Tree 10m
U%er Layer Lifeform SCSC Low-Mid Tree Size Class ‘ Pole 5-9" DBH
Herbaceous . . . .
DShrub Upper layer lifeform differs from dominant lifeform.
VITree FuelModel 1 Perennial grasses dominate this class with an
11% maximum tree canopy-LANDFIRE rules
required us to increase the maximum to 20%.
Above this percent, this system often moves to
north-central oak savanna. Juniperus
virginiana is also a prominent small tree on
the driest prairies.
Description

This box would rarely occur, and would not ever come back to prairie unless there is a catastrophic fire with
high intensity, or having extremely intense fires successively, or time of year/seasonality could influence
going back to A, which might have occurred but very infrequently. Replacement fire, modeled with the
probability of occurring every 200yrs, could take the class back to class A. C class is more common today, but
not historically.

Fuel complexes for savanna areas were largely prairie grasses and forbs in the understory with widely
scattered fire-resistant shrub and oak stems forming the overstory.

After you get over 20%, this goes into other system.

Class C would have surface fires because it's a tree/shrub system which won't get topkilled.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Replacement fires could happen under the right conditions to take it all the way back to A, but would be very
unlikely. Replacement fires, modeled at the probability of occurring every 25yrs, could also take this class
back to B under the right conditions. This would happen when there is enough fire intensity to top kill the
trees, but not enough successive fires to take this box back to all grass (box A).

Drought would increase the fire effect in this class.

Class D 0%

Indicator Species* and

Structure Data (for upper layer lifeform)

Canopy Position

Min Max
Not Used] [Not Used

[ Il I Cover % %
Upper Layer Lifeform Height

] Herbaceous Tree Size Class

LIShrub _ _ -

DTree Fuel Model [] Upper layer lifeform differs from dominant lifeform.
Description
Class E 0% Indicator Species” and  gyrycture Data (for upper layer lifeform)

[Not Used] [Not Used]

Upper Layer Lifeform
[ Herbaceous
[ IShrub
Tree

Fuel Model

Description

Canopy Position )
Min

Max

Cover %

%

Height

Tree Size Class

[] Upper layer lifeform differs from dominant lifeform.

Disturbances

Fire Regime Group**: ||

Historical Fire Size (acres)
Avg 200
Min 1
Max 2000

Sources of Fire Regime Data

[ ]Literature
[ ]Local Data
Expert Estimate

Additional Disturbances Modeled

Fire Intervals

[ JInsects/Disease

Wind/Weather/Stress [ JCompetition

Avg FI~ Min FI Max FI  Probability ~ Percent of All Fires
Replacement 3,604 1 8 0.27748 96
Mixed
Surface 86.67 0.01154 4
All Fires 3 0.28903

Fire Intervals (FI):

fires is the percent of all fires in that severity class.

Fire interval is expressed in years for each fire severity class and for all types of fir
combined (All Fires). Average Fl is central tendency modeled. Minimum and
maximum show the relative range of fire intervals, if known. Probability is the inver
of fire interval in years and is used in reference condition modeling. Percent of all

[ INative Grazing [ ]Other (optional 1)

[ |Other (optional 2)
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**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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LANDFIRE Biophysical Setting Model
Biophysical Setting 4314210 Central Tallgrass Prairie

This BPS is lumped with: 1420
[ This BPS is split into multiple models: For BpS mapping only BpS 1421 should be mapped.

General Information
Contributors (also see the Comments field Date 3/21/2008
Modeler 1 John Harrington Jjaharrin@wisc.edu Reviewer Jim Drake jim_drake @natureser
ve.org
Modeler 2 Rich Henderson Richard.Henderson@wi Reviewer
sconsin.gov
Modeler 3 Reviewer
Vegetation Type Map Zone Model Zone
Upland Grassland/Herbaceous 43 [JAlaska [LJN-Cent.Rockies
. i [ ] California []Pacific Northwest
Dominant Species* General Model Sources .
— Literature [ ]Great Basin [ ]South Central
ANGE [Local D [ ]Great Lakes [ ]Southeast
SONU2 oca até [ ] Northeast [ ]S. Appalachians
SPHE VIExpert Estimate Northern Plains [ | Southwest
SPPE

Geographic Range
This type is found across Central Midwestern states with typical Prairie Border forests and Prairie
Peninsula region of eastern states 1A, northwest MO, MN, WI, IL, IN, KY, and OH. The system
interfaces and mingles on the east with the Oak Savanna and on the west with Mixed Grass Prairie. It is
distributed with north central sand and gravel tallgrass which represents the dry prairie segment and
likely intermingles with the northern tallgrass prairie to the north. Central tallgrass prairie is found in
ECOMAP sections 222Ma, 222Mb, 222Na, 2221, 222K and 222]Jb, Jh, and Ji, 251Cf, Ch, 251Ga, Gb,
and Ge.

Biophysical Site Description
Prairie dominated the landscape with oak-hickory forests existing within fire-protected ravines or along
stream corridors forming gallery forests (Abrams 1992). While the region is strongly influenced by dry
continental air flow patterns and periodic drought, historic fire frequency determined the prairie-forest
boundary with much variation based on topography, fuel breaks, ignition sources, and climate (Whitney
1994, Anderson and Bowles 1999). Much has been written concerning these systems and excellent
reviews can be found in Curtis (1959), Whitney (1994) and Anderson, Fralish and Baskin (1999). The
area is primarily mollic grassland soils incorporating mesic and hydric prairie types (Curtis 1959). Mesic
prairies occurred on flat and rolling topography including some on glacial outwash with porous subsoil of
sand and gravel. Rolling areas were characterized by glacial till of recessional moraines or on residual
aeolian loess deposits. Soil profiles consist of a black surface layer rich in organic material with high
water-holding capacity. Wet prairies were found on poorly drained soils in drainage ways and concave
positions on uplands an din lowlands along waterways or in areas subject to inundation. Lowland prairies
were in and along waterways or in areas subject to frequent inundation. Soils are rich in organic matter

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http:/plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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and show evidence of inundation in a gleying layer three to four feet below the surface. The region is
strongly influenced by dry continental air flow patterns and periodic drought (Whitney 1994).

Vegetation Description
Dominated by big bluestem (Andropogon gerardii), Indiangrass (Sorghastrum nutans) and prairie
dropseed (Sporobolus heterolepsis) on more mesic sites with prairie cordgrass (Spartina pectinata) and
bluejoint grass dominating the wet sites. Secondary species such as little bluestem (Schizachyrium
scoparium) and porcupine grass (Stipa spartea) occupied the drier portions of these uplands and soil types
and varied in importance. Forb families had their largest representation in Aster and legume.
Conspicuous perennial forbs included the genera Asclepias, Aster, Echinacea, Helianthus, Solidago,
Liatris, Dalea, and Viola. Prairie shrubs include the genera Amorpha, Rosa spp. and Ceanothus.

Disturbance Description
Frequent fires impacted this prairie system every one to four years, maintaining grass and forb vegetation.
Insect and small mammal herbivory impacts composition and dominance. Large mammals were present
including bison, elk and deer. Fire played an important role in the maintenance of the tallgrass prairie
(Curtis 1959, Vogl 1974, Anderson 1990). Fire could occur throughout the year with larger, less frequent
fires occurring during the dormant season and smaller, more frequent fires occurring during the growing
season. Native American burning, essential to maintaining the eastern tallgrass prairie, was bimodal in
distribution, peaking in April and October with lightning ignition occurring primarily during July and
August (Higgins 1986). Bison grazing as a major disturbance was likely much more limited than prairies
further west. Elk probably contributed to the impact of grazing and browsing as well but it is assumed that
the total contributions of these two species was still less than to the west. The elk may have contributed to
the reduction of young woody saplings invading prairie adjacent to protected woody areas.

Adjacency or Identification Concerns
Central tallgrass prairie would be adjacent to north-central interior oak savanna, north-central oak
barrens, north central interior sand and gravel prairie, and sedge meadows and wet prairie.

Synonymous names for this system include: mesic prairie, wet prairie, deep soil prairie, and blacksoil
prairie.

This Bps might be confused with the north central interior sand and gravel prairie.

In the absence of historic fire invasive problems have increased dramatically, including gray dogwood,
american plum, hazelnut. Exotics that have become invasive due to agricultural practices and roadside
plantings include reed canary grass, smooth brome, leafy spurge (Euphorbia esula), sweet clover
(Melilotus alba), and crown vetch, yellow parsnip, and birds foot trefoil. Domestic livestock grazing is also
an issue.

Today this system has a severely reduced native cover (approx. 99.9% loss) particularly for the mesic
component of this type due to conversion to other uses such as agriculture. In addition to the massive
reduction in extent of mesic prairie, the scale of its occurrence has also severely been altered. Currently
this type occurs in fragmented small patches ranging from one to 10ac. Altering of the type is due to
grazing and reduced fire resulting in greater shrub and tree component and a variety of native and non
native shrubs, and non native cool season grasses (brome, bluegrass, quackgrass, redtop) resulting in
reduced diversity.

This system has mainly been converted to agriculture and other development. Invasion of cool season

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev

Monday, March 02, 2009 Page 128 of 185



grasses and shrubs often mask the identification of this type. It may be difficult to determine the difference
between old fields and native prairie patches by using aerial photos or remote sensing data.

Again, species composition and structure were dependent on local factors such as topography, soil
conditions, fire regime, plant competition, and plant-animal interactions (Anderson and Bowles 1999).

As indicated this system interfaces and mingles on the east with Oak Savanna and on the west with Mixed
Grass Prairie (in NE and the Dakotas). On the east there would be limited woody invasion from protected
areas during periods of increased precipitation. The woody component would be limited to the edge the
prairie and would not exhibit any appreciable effect overall. Since Mixed Grass Prairie is to the west, there
would be little effect except in periods of extended drought the percentage of the mixed grass species
would increase.

This system differs functionally from North-Central Interior Sand and Gravel Tallgrass prairie due to fire
intensity - heavier fuels leading to higher fire intensity and a stronger grass competition for trees and
shrubs to come in; so it's more difficult for trees and shrubs to come into this system.

Native Uncharacteristic Conditions

Many small trees and shrubs would be uncharacteristic of this system historically but occurs today due to
the lack of fire. Domestic livestock grazing has also severely degraded this system. Haying would also
have altered the species composition, especially for forbs species. Insects may not be as prevalent in
modern times due to fragmentation (hypothesis by Tim Christiansen, pers. comm.).

Scale Description
Within regions of varied topography, type patches are typically large (>1000ac) most prevalent on flat to
rolling topography. Most fires were stand replacement in nature. Once ignited, dormant season fires
would have spread over a large area until reaching a major firebreak (e.g. previously burned area, major
river, rugged terrain, etc.). Growing season fires may have been frequent but smaller in size than dormant
season fires due to the greenness of the fuel and rain following lightning ignition. Growing season fires
during drought years would have been much like dormant season fires. Mixed fires were probably limited
to patchy grazed areas or areas where fuel was not uniformly cured.

Issues/Problems
This system was lumped with NorthernTallgrass Prairie (BpS 2420) and this model is the one used for
both 2420 and 2421. For mapping, 2421 should stay on the map, using this model as guidance. 2420
lacks a model as experts did not feel that it would be distiguishable from 2421. The plant/animal
interactions are not fully understood for this model and numerous studies of these phenomena are
ongoing. Research exists for bison/fire interaction in detail in the western range of this system (i.e. KS
and NE). Also, there is possible overlap with the North Central Interior Oak Savanna model (BpS ID
1394, MZs 41, 50 and 51). There is variation in oak species composition across the broad region covered
by this model (i.e. bur oak [Quercus macrocarpa] increases in prevalence in the western portion of the
range). There is also great variation in prairie type across this region. Within the western ranges of this
type there was a grazing and fire interaction. As one moves east in this region fire increases to where it is
the major disturbance factor for this type and grazing drops out as an influence. The species composition
also changes from east to west. Much of the literature on fire in the tallgrass prairie does not include
interaction with herbivory (Engle and Bidwell 2001) thus interpreting effects must be qualified. In
addition, little is know about native ungulate grazing in this area. It is generally accepted that bison
grazing was less in this grassland than in grasslands to the west. Even within this type grazing likely

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http:/plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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played a larger role as one moves from east to west. Further, it has been recently suggested that elk
populations may have been large enough to have an effect on vegetative composition. Some woody plant
invasion may have occurred but it was limited to areas close to seed sources such as along the eastern
interface with the savanna and around woody pockets and river valleys.

Comments
For MZs 42 and 43, the model was imported from th same BpS in MZ51 with minor changes in text -

made by Susanne Hickey (shickey @tnc.org).

For MZ44 this model was imported from MZ50 without changes except that in MZ50 BpS 1421 was
lumped with BpS 1488 and 1420. This lump does not apply in MZ44 because BpS 1488 and 1420 do not
occur in the zone.

The MZ50 this model was developed by John Harrington and Rich Henderson and reviewed by Robert
Dana (Robert.Dana@dnr.state.mn.us), Dave Cleland (dcleland @fs.fed.us) and Tim Christiansen
(tim.christiansen @us.army.mil). Modelership was not changed in MZ44 because no changes were made to
the description or the model. No review was received for MZ44.

Suggested reviewers: Dave Borneman, see also sand and gravel parried reviewers. This model was
reviewed at the LF Vegetation Modeling Workshop for MZ50, 51 and 41 by Elena Conteras, Randy
Swaty, Mike Kost, Chris Weber, Doug Cox, and Becky Schillo.

This model for GL was adapted from the RA model R4PRTGc Tallgrass Prairie - Central created by Daryl
Smith daryl.smith@uni.edu and reviewed by Tom Bragg tom.bragg @mail.unomaha.edu and John
Ortmann jortmann@tnc.org and an anonymous reviewer.

Vegetation Classes

Indicator Species” and  gyyycture Data (for upper layer lifeform)

Class A 1% Canopy Position Min Max

Early Development 1 Open ANGE Upper Cover 0% 70%
Upper Layer Lifeform SONU2  Upper Height Herb Om Herb >1.1m

Herbaceous SPPE Upper Tree Size Class ‘

Shrub SPHE Upper
DT u Fuel Model 3 L] Upper layer lifeform differs from dominant lifeform.
ree Fuel Model

Description Open refers to absence of tree or shrub canopy

cover.

Post Fire Regrowth Stage - Duration: two year. From blackened state, rapid regrowth of fire positive and fire
neutral perennial vegetation to maximum height by end of growing season. Warm season grasses and fire
positive forbs display increased height, flowering and fruiting and appear to be more abundant depending on
season of the burn. Annual, biennial and short-lived perennial species occupy space opened by litter removal.
Fire neutral perennial forbs maintain pre-fire composition, but may appear to be reduced. Fire negative
species are reduced. No litter accumulation in this class. Probability of a replacement fire is 1.00 as all surface
fires are replacement in this system.

The cover in this class is defined as 0-70% for mapping purposes. However, it could really go up to 100%
cover.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Indicator Species* and Structure Data (for upper layer lifeform)

Class B 57 % Canopy Position Min Max
Mid Development 1 Open ANGE  Upper Cover 71 % 100 %
Upper Layer Lifeform SONU2  Upper Height Herb Om Herb >1.1m
Herbaceous SPPE Upper Tree Size Class |
[] Shrub SPHE Upper [] Upper layer lifeform differs from dominant lifeform.
D Tree Fuel Model 3
Description SPHE refers to Sporobolus heterolepsis

Unburned Stage - Duration: 2-4yrs. This unburned stage continues to be dominated by big bluestem
(Andropogon gerardii), Indiangrass (Sorghastrum nutans) and prairie dropseed on more mesic sites with
prairie cordgrass (Spartina pectinata) and bluejoint grass dominating the wet sites. Secondary species such as
little bluestem (Schizachyrium scoparium) and porcupine grass (Stipa spartea) occupied the drier portions of
these uplands and soil types and varied in importance. Perennial forbs include genera such as Asclepias,
Aster, Echinacea, Helianthus, Solidago, Liatris, Dalea, and Viola. Noticeable scattered shrubs, Amorpha,
Rosa spp. and Coenothus, annually increase in size. Litter accumulates annually. Annuals, biennials and
short lived perennials gradually become less abundant.

Probability of a replacement fire is 0.33. If it's a cool fire, and intensity is low, it'll probably stay in B; won't
remove all thatch and some shrubs will survive. However, with a lot of fuels, and if hot - could go all the way
back to A. Without fire for about 6yrs, sometimes it will move to C.

The cover in this class is defined for mapping purposes as 71-100%. Some shrubs might be coming up in this
stage

Indicator Species* and

Class C 2% Canopy Position Structure Data (for upper layer lifeform)
. Min Max
Late Development 1 All Structures ANGE ~ Middle Cover 09% 30 %
SPPE Middle - ° °
Height Shrub 0.6m Shrub 3.0m

SALI Upper

Upper Layer Lifeform CORA6 Tree Size Class ‘

Upper

— Herbaceous [JUpper layer lifeform differs from dominant lifef
r rii rm dirrers rrom minant li rm.

VI Shrub pper layer lifefo ers from dominant lifefo
T Fuel Model 3 . .
ree SALI refers to Salix spp. Herbaceous layer is
still dominant, but grass cover declining due

to thatch; it won't be as dense.
Description

Unburned Thatch Accumulation Stage - Duration 5-20yrs. Continuation of unburned state from class B,
however, with lack of fire for the long term, the prairie matrix weakens and it is succeeded by woody cover of
shrubs and trees, depending on proximity of woody seed sources. Without fire the length of this stage is
dependent on ppt and temperature as well as topography and soils. It can be inferred that the effect of large
ungulates, bison and elk, was highly limited in this region of this type. Probability of a replacement fire is
0.33 approximately.

As thatch builds up, grasses will start to lose vigor and become less competitive, and then shrubs or trees
might start moving in more, which would be uncharacteristic, because that would be due in part to lack of
fire.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Class D 0%
[Not Used] [Not Used]

Upper Layer Lifeform

] Herbaceous
LIShrub
Tree

Description

Class E 0%
[Not Used] [Not Used]
Upper Layer Lifeform

O Herbaceous

] Shrub
Tree

Description

Fuel Model

Fuel Model

Indicator Species* and
Canopy Position

Structure Data (for upper layer lifeform)
Min Max

Cover % %

Height

Tree Size Class

L] Upper layer lifeform differs from dominant lifeform.

Indicator Species® and  gyrycture Data (for upper layer lifeform)
Canopy Position Min Max

Cover % %

Height

Tree Size Class ‘

[] Upper layer lifeform differs from dominant lifeform.

Disturbances

Fire Regime Group**: ||

Historical Fire Size (acres)
Avg 10000
Min 10
Max 100000

Sources of Fire Regime Data

Literature
[ ]Local Data
Expert Estimate

Additional Disturbances Modeled

[ JInsects/Disease

Firelntevals A, r/  MinFI  MaxFI  Probability — Percent of All Fires

Replacement  3.57() 2 5 0.28009 100
Mixed

Surface

All Fires 4 0.28011

Fire Intervals (FI):

Fire interval is expressed in years for each fire severity class and for all types of fir
combined (All Fires). Average Fl is central tendency modeled. Minimum and
maximum show the relative range of fire intervals, if known. Probability is the inver
of fire interval in years and is used in reference condition modeling. Percent of all
fires is the percent of all fires in that severity class.

[ INative Grazing [ ]Other (optional 1)

Wind/Weather/Stress [_]Competition []Other (optional 2)
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**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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LANDFIRE Biophysical Setting Model
Biophysical Setting 4314230 Southeastern Great Plains Tallgrass Prairie

(] This BPS is lumped with:
[ This BPS is split into multiple models:

‘General Information
Contributors (also see the Comments field Date
Modeler 1 Doug Ladd dladd@tnc.org Reviewer Jim Drake jim_drake @natureser
ve.org
Modeler 2 Blane Heuman bheuman @tnc.org Reviewer
Modeler 3 Reviewer
Vegetation Type Map Zone Model Zone
Upland Grassland/Herbaceous 43 [ JAlaska [IN-Cent.Rockies
. . [ ] California [ ]Pacific Northwest
Dominant Species* General Model Sources .
- [ ]Great Basin [ ]South Central
SCSC LIATR V] Literature [ ] Great Lakes [ ]Southeast
ANGE  LECAS8 Local Daté [ Northeast [ ]S. Appalachians
SONU2  SYER VIExpert Estimate Northern Plains [ ] Southwest

PAVI2  QUERC

Geographic Range
This system is found primarily within the Flint Hills of KS and the Osage Plains of OK, ranging into the
Ozarks. Found in ECOMAP subsections 251Ea and 251EDb, with scattered outliers to the west and south
including the system of prairies and in the undissected protions of the Springfield Plateau region of AR,
OK and MO.

Biophysical Site Description
The alternating shale plains separated by limestone scarps that in a broad sense decrease in elevation in a
stairstep pattern, from northwest to southeast. The flatterns plains were formerly nearly continuous
tallgrass prairie, while tha scarped limstone areas were more dissecte with bedrock outcrops and a
mixture of paririe and savanna (Nigh and Schroeder 2002). Because of the presence of the rocky substrate
close to the surface and the rolling topography, this area is relatively unsuitable for agriculture. Most
occurences are on gently to moderately rolling terrance developed predominately in sandstones and shales
of Pennsylvanian age. Soils are moderately fertile to sterile and well-drained. In addition this region
receives an annual precipitation total of two to six inches less than the surrounding regions due to a
rainshadow produced by a combination of prevailing western winds and orographic effects.

Vegetation Description
Grasses form the matrix of the prairie with big bluestem (Andropogon gerardii), Indian grass
(Sorghastrum nutans), prairie cordgrass (Spartina pectinata) and switchgrass (Panicum virgatum)
dominating many Ozarks Prairie and woodlands. A rich forb diversity is commonally present and
includes Helianthus spp. (sunflower genus), panic grasses (Dichanthelium spp.), black-eyed susan
(Rudbeckia subtomentosa), compass plant (Silphiym laciniatum), blazing star ((Liatris spp.), heath aster
(Symphyotrichum ericoides), bush clover (Lespedeza capitata), goldenrods (Solidago spp.) and violet

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http:/plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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(Viola pedatifida) also occur. Wetter areas support a rich diversity of rushes and sedges including Carex
opaca, Carex oklahomensis, Carex buxaumii, Carex scoparia, Carex conjuncta, Carex davisii, Carex
arkansasa, Eleocharis tenuis. Areas of deeper soil, especially lower slopes along draws, slopes and
terraces, support indigo (Baptisia alba var. macrophylla), narrow-leaved blazing star (Liatris
pycnostachya), and ironweed (Vernonia missurica).

Oak grubs characterize that portion of this vegetation sequence that experienced recurring fires in
advanced oak regeneration, which stimulates the resprouting response evidenced by the ‘grubs’ or multi-
stemmed stump sprouts of shingle oak (Quercus imbricaria), black oak (Q. velutina), blackjack oak (Q.
marilandica), and others.

Disturbance Description
Fire and grazing constitute the major dynamic processes for this region. Fires were frequent, primarily
autumnal and of human origin. The grazing disturbance is considered in this model by reducing the
average fire return interval probability in the grassland box. However, as oak-hickory regeneration
becomes established, these species become largely fire resistant with age. Surface fires within woodland
and forest types reduced duff layers and allowed recruitment of oak-hickory stems.

Adjacency or Identification Concerns
It is distinguished from Central Tallgrass Prairie (CES205.683) by having more species with
southwestern geographic affinities and the presence of a thin soil layer over sandstones and shales
substrates, although some areas of deeper soils are found within the region, especially on lower slopes,
draws, and terraces.

Native Uncharacteristic Conditions

Prairies are grown up in woody vegetation due to fire suppression and/or previous overgrazing. Some
prairies today are forb-poor.

Scale Description
This type occurs as small patch in MZ44 and large patch in the neighboring zones (MZs 43 and 42).

Issues/Problems
Although many of the native common plant species still occur, grazing does impact this region. Poor
grazing practices can lead to soil erosion and invasion by cool-season grasses such as tall fescue (Festuca
arundinaria) and smooth brome (Bromus inermis).

Comments
For MZ43 this model was adopted from the same BpS in MZ44 by Randy Swaty (rswaty @tnc.org). Only
minor editing of the description was done to fit the geographic range to MZ43 so modelership was not
changed.

The model developed for MZ44 differs from theanalogous MZ32 model primarily due to the prairies
perifery to oak woodlands and forests in MZ44. This proximity increasing the perch sites and the source
seed. MZ44 suggested reviewer: Tim Nigh MDC.

Vegetation Classes

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http:/plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Class A Indicator Species” and  gyrycture Data (for upper layer lifeform)

96 % Canopy Position Min Max

Early Development 1 All Structure SCSC Upper Cover 0% 100 %
Upper Laver Lifeform ANGE  Upper Height Herb Om Herb >1.1m

Herbaceous SONU2 Upper Tree Size Class ‘ None

Shrub PAVI2 Upper
DT u Fuel Model 3 L] Upper layer lifeform differs from dominant lifeform.
ree Fuel Model

Description Shrub and tree species are relatively

infrequent and, if present, constitute less than
10% cover in the area.

0-999yrs. Grassland class. Dominated by little bluestem, big bluestem, Indiangrass, prairie cordgrass and
switchgrass. Numerous forbs such as Helianthus spp. (sunflower genus), prairie clovers (Petalostemum spp.),
and coneflowers (Echinacea pallida and Ratibida pinnata), amongst many others, were present. Fuel
complexes consisted of short- or tall-grass prairie forbs and shrubs with little or no tree regeneration.
Replacement fire every one to two years maintains the class. Lack of disturbance (prob. = 0.01) moves class to
B.

Indicator Species* and Structure Data (for upper layer lifeform)

Class B 3% Canopy Position Min Mex
Mid Development 1 Closed SCSC Lower Cover 0% 30 %
Upper Layer Lifeform ROSE2  Middle Height Shrub 1.1m Shrub 3.0m
] Herbaceous SAHU2  Upper Tree Size Class | None
RHUS Upper
Shrub PP L] Upper layer lifeform differs from dominant lifeform.
] Tree Fuel Model 3
Description

10-999yrs. This class represents a shrubby prairie. Grass and forb species remain the same as in class A.
Shrub species include climbing rose (Rosa setigera) ; prairie rose (Rosa caroliniana); leadplant (Amorpha
canescens); Prairie willow (Salix humilis); smooth sumac (Rhus glabra); winged sumac (Rhus copalina);
rough dogwood (Cornus drummondii); persimmon (Diospyros virginiana); oak sapplings (Quercus spp.) The
fuel model in this class starts at a 3; however with increased leaf litter, the fuel model moves to a 2. Mixed
fires (every 3 years) and surface fires (every 20yrs) maintain the class. Replacement fires every 40yrs move
the class to A. The lack of disturbance (prob. = 0.01) moves class to C.

Indicator Species* and

Class C 1% Canopy Position Structure Data (for upper layer lifeform)
Min Max
Mid Development 1 Open QUVE  Upper Cover 0% 80 %
UMA3 Upper
Q PP Height Tree 5.1m Tree 25m

DIVI5 Upper

Tree Size Class ‘ Very Large >33"DBH

Upper Layer Lifeform FRAM?2 Upper
] Herbaceous

] Shrub
Tree
Description

20 -999yrs. This tree class is dominted by white ash (Fraxiunus americana), persimmon, shingle oak
(Quercus imbricaria), slippery elm (Ulmus rubra), blackjack oak (Quercus marilandica), black oak (Quercus

[] Upper layer lifeform differs from dominant lifeform.
Fuel Model 9

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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velutina). Class B suceeds to C without fire. Trees in this class will be at least 3 meters tall and will range to
20 meters tall. The oak trees especially will increase in DBH in the open instead of increasing in height.
Surface fire (every 25yrs) maintains the class. Rare mixed fires (every 700yrs) and weather/stress events
(every 500yrs) move the class to B. Replacement fires every 40yrs move the class to A.

Class D 0%
[Not Used] [Not Used]

Upper Layer Lifeform

] Herbaceous
L IShrub

U Tree Fuel Model

Description

Class E 0%

Indicator Species* and

Canopy Position Structure Data (for upper layer lifeform)
Min Max
Cover % %
Height

Tree Size Class

[] Upper layer lifeform differs from dominant lifeform.

Indicator Species* and
Canopy Position

Structure Data (for upper layer lifeform)

Min Max
[Not Used] [Not Used] Cover % %
Upper Layer Lifeform Height
D Herbaceous Tree Size Class ‘
[ IShrub . . . .
Tree Fuel Model L] Upper layer lifeform differs from dominant lifeform.
Description
Disturbances

Fire Regime Group**: ||

Historical Fire Size (acres)
Avg 0
Min 0
Max (

Sources of Fire Regime Data

[ ]Literature
[ ]Local Data
[ |Expert Estimate

Additional Disturbances Modeled

Fire Intervals Avg Fl

Min FI Max Fl Probability ~ Percent of All Fires

Replacement 1711 0.58437 98
Mixed 80.78 0.01238 2
Surface 496.9 0.00201 0
All Fires 2 0.59876

Fire Intervals (Fl):

Fire interval is expressed in years for each fire severity class and for all types of fir
combined (All Fires). Average Fl is central tendency modeled. Minimum and
maximum show the relative range of fire intervals, if known. Probability is the inver
of fire interval in years and is used in reference condition modeling. Percent of all
fires is the percent of all fires in that severity class.

[ JInsects/Disease [ INative Grazing [ ]Other (optional 1)
Wind/Weather/Stress _]Competition [ ]Other (optional 2)

References

NatureServe. 2007. International Ecological Classification Standard: Terrestrial Ecological Classifications.
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Nigh, Timothy A. and Walter A. Schroeder 2002. Atlas of Missouri Ecoregions. Missouri Department of

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev

Monday, March 02, 2009 Page 138 of 185



LANDFIRE Biophysical Setting Model
Biophysical Setting 4314690 Eastern Great Plains Floodplain Systems

(] This BPS is lumped with:
[ This BPS is split into multiple models:

‘General Information
Contributors (also see the Comments field Date 3/21/2008
Modeler 1 Dave Ode dave.ode @state.sd.us Reviewer Jim Drake jim_drake @natureser
ve.org

Modeler 2 Co-RL Elena econtreras @tnc.org Reviewer

Contreras (modeling

fixes only)
Modeler 3 Reviewer
Vegetation Type Map Zone Model Zone
Wetlands/Riparian 43 [ ]Alaska [ IN-Cent.Rockies

. i [ ]California [ ]Pacific Northwest
Dominant Species* General Model Sources .
[Literature [ ]Great Basin [ ]South Central

ACSA2  SANI (Local D [ ] Great Lakes [ ]Southeast
PODE3  CORNU oca atg [ Northeast [ ]S. Appalachians
SAAM2  ULAM VIExpert Estimate Northern Plains [ ] Southwest
FRPE

Geographic Range
This occurs throughout most of MZ42. This is akin to Midwestern Floodplain - around ECOMAP
subsections 251Bf and 251Ba and southeast.

This system is found along rivers across the glaciated Midwest. This system is found along medium and
large river floodplains throughout the prairie-dominated part of the glaciated Midwest ranging from
eastern KS and eastern NE to central IL and north along the Red River basin in MN.

It's difficult to determine geographically where the Western model ends and the Eastern model starts, but
probably around Yankton, SD or perhaps up to Fort Randall Dam might be a good dividing line for
Eastern vs. Western on the Missouri.

Biophysical Site Description
Alluvial surfaces, usually bare, within broad floodplains are present as low elevation shorelines and
barforms. The slightly higher fluvial landform adjacent to the channel forms the first terrace for fluvial
dependent species. Over time, laterally migrating point bars form bench platforms that may become late
seral stage floodplain forests.

Great Plains riparian and floodplain systems will be lower elevations in the plains matrix.

Dominant communities within this system range from floodplain forests to wet meadows to gravels and
flats; however, they are linked by underlying soils and the flooding regime.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http:/plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Vegetation Description
It is this variety of substrates and flooding that creates the mix of vegetation that includes Acer
saccharinum, Populus deltoides, willows, especially Salix amygdaloides and Salix nigra in the wettest
areas, and Fraxinus pennsylvanica, Ulmus americana, and Quercus macrocarpa in more well-drained
areas. Within this system are oxbows that may support Nelumbo lutea, Numphaea odorata, and Typha
latifolia. Understory species are mixed, but include shrubs, such as Cornus drummondii and Asimina
triloba (in Kansas), sedges and grasses, which sometimes help form savanna vegetation.

The variety of soil properties associated with this system can create a mixture of vegetation. Acer
saccharinum occurs on the wetter soils of floodplains in the eastern portion of this system, with Populus
deltoides and willows, especially Salix nigra and S. amygdaloides, occurring more in the western range of
this system. Fraxinus pennsylvanica, Ulmus americana, and Quercus macrocarpa occur in more well-
drained areas. Understory species can vary across the range of this system but can include shrubs such as
Cornus drummondii and Asimina triloba, and sedge and grass species. Oxbows within this system may
have species such as Nelumbo lutea and Typha latifolia.

Disturbance Description
Flooding is the primary dynamic process, but drought, grazing and fire have all had historical influence
on this system.

This system is primarily controlled by moderate to frequent flooding. Grazing can also impact this system
and can lead to decreased cover of many graminoid species in some areas. Grazing was not modeled due to
lack of data.

Beaver influence was modeled.

Adjacency or Identification Concerns
Reservoirs have had a serious and negative effect on this system, along with agriculture that has converted
much of this system to drained agricultural land.

This system is distinguished from floodplain systems northeastward, Laurentian-Acadian Floodplain
Forest (CES201.587), and eastward, Central Appalachian Floodplain (CES202.608). Celtis and Populus
deltoides are absent (or essentially so) from the Laurentian-Acadian type.

This system is easily identified by using flood plain which is covered by a 10yr event. Surrounding
vegetation could vary from forested to grass prairie transition or bare rock or rock outcrops for instance in
the Badlands, White River in SD, and on the Cheyenne. It is adjacent to grassland with some woody draws
in the river breaks.

This system might be very difficult to distinguish from 1162 Western Great Plains Floodplain Systems.
There is actually only a Midwestern Floodplain and a Great Plains Floodplain, not an Eastern and
Western Great Plains Floodplain. This 1162 Western Great Plains Floodplain is akin to Great Plains
Floodplain, whereas 1469 Eastern Great Plains Floodplain is akin to Midwestern Floodplain. It's difficult
to determine geographically where the Western model ends and the Eastern model starts, but probably
around Yankton, SD or perhaps up to Fort Randall Dam might be a good dividing line for Eastern vs.
Western on the Missouri.

Russian olive and tamarisk may be invaders. Tamarisk comes in with cottonwood and willow in earliest

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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post-disturbance stage, although tamarisk is an invader more in the Great Plains region. Russian olive
might affect later successional stages - after 10yrs, usually at approximately the time that green ash comes
in.

Eastern redcedar is invasive in the floodplain forest along the Missouri at Yankton and below, and on
reaches farther upstream. Indications are that eastern redcedar would have been less prevalent historically
than today due to fires and less grazing pressure. Eastern redcedar has increased on floodplains especially
due to fire suppression. Also - flood control and channel degradation have been a dominant influence
favoring historic redcedar increases on the Missouri River floodplain, at least below Yankton. Many of
redcedar trees on river below Yankton appear to be 30-40yrs old, tying in well with the period that the
dams have been in place. Frequent flooding likely kept redcedar scarce on lower floodplain surfaces in the
pre-dam era. How far north and west eastern redcedar would have occurred along our rivers originally is
questionable (Gary Larson, pers comm).

Leafy spruce, Smooth brome, Canada thistle, might invade also, especially along lower reaches. Russian
knapweed might also invade.

The natural flooding frequencies have been changed by the modern water control structures (dam and
irrigation projects). Flooding intensity has been altered by construction of small impoundments on
tributaries as well as larger impoundments on the main-stem rivers. Decreased flood frequency along the
Little Missouri River decreased cottonwood abundance.

Agricultural activities have change seral development and introduced invasive plant species to the BpS.

Woodcutters along the system operated from the earliest days (1860s) to supply wood to the
paddlewheelers plying the river. They cut many of the early stands along the river.

There are thousands of smaller dams on watersheds in addition to the large control structures that are
altering hydrology today.

American elms are less dominant today than historically, and they are smaller than historically, due to
Dutch Elm Disease, but they are still numerically abundant.

Livestock grazing is now different versus historically. The effects of cattle versus bison grazing on the
floodplains is very different.

Currently, unpalatable sagebrush cover might be higher today (although not as much in the midwest), but
chokecherry and associates might be getting wiped out. Bison would have grazed on top and wouldn’t
have hung out in the floodplain, whereas cattle are there regularly. Cows graze all tree and shrub
seedlings, and the seedling re-establishment is episodic, and now re-establishment is stretched out further
due to the livestock. They are removing much of the woody vegetation, and they are also hammering the
grassland more intensely (Dave Ode, pers comm.).

Johnson (1992), in a study of Missouri River floodplain forests in central ND, determined that the pre-
settlement forest was, in fact, dominated by early successional stages. He reports that young pioneer stands
(<40yrs old) comprised 47% of the forest, while older pioneer stands (40-80yrs old) comprised 25% of the
forest; that transitional forest (80-150yrs old) comprised 21% of the forested acreage and that equilibrium
stands (dominated by green ash,elm, oak, etc.) (>150yrs old) comprised only seven percent of the forested

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev

Monday, March 02, 2009 Page 141 of 185



acreage. Johnson (1992) also demonstrated that with construction of Garrison Dam and subsequent
cessation of flooding, there is a continuing shift to older forest stages and very little recruitment of new,
early successional forest; the very types that once dominated the Missouri River floodplain and provided
habitat for its varied native wildlife.

Over the past 37yrs much has changed in the cottonwood forest of LaFramboise Island in South Dakota.
As the density of cottonwoods has declined (at a rate of about two per acre per year), the number of
junipers and, to some extent, green ash have dramatically increased. In cottonwood forests throughout
much of the upper Missouri River Valley, green ash is one of the most important tree species to colonize
cottonwood forests and, over time, becomes the dominant forest tree (Ode 2004). Whatever the dominance
of green ash in the future forest, it will likely be overwhelmed if not over-shadowed by the massive
number of junipers which are now developing in the LaFramboise Island forest understory (Ode 2004).
Cottonwood is declining.

Junipers are notoriously vulnerable to fire. On the presettlement landscape of the northern plains, where
prairie fires were frequent events, juniper woodlands were restricted to fire-protected environments like
river breaks, badland escarpments, buttes, and islands (Ode 2004).

There might be some difficulty distinguishing the Floodplain Systems from the Riparian from the Wooded
Draw/Ravines - and where to assign smaller, second and third order prairie streams. The second and third
order prairie streams can sometimes have cottonwood and be like small rivers (Riparian, Floodplain);
sometimes they are dominated by other woodies such as water birch, boxelder, green ash (Wooded
Draw/Ravine) and willows, depending on how far east you go; sometimes they have very few woody plants
other than silver sagebrush. Streams in the eastern half of Montana (east of the Big Snowies) could
probably be modeled as either a cottonwood successional sequence or a woody draw successional sequence,
depending on the size of the drainage basin. If the basin is big enough there will eventually be a flood big
enough to result in cottonwood regeneration. This is especially true now that we have all the
impoundments in the headwaters of these prairie streams. Drainages that just don't have the area to get a
good flood would probably have been some sort of woody draw, dominated by green ash in the eastern
third of the state or other woodies like hawthorn or chokecherry in the more western part of the Great
Plains. In terms of assigning the drainage to one or the other type of system would depend on basin size.

Rivers and streams that have had impoundments (current conditions) for 50yrs or more probably have
more Class D than presettlement but less Class A and B. Class A and B currently has tamarisk. Class C
and D have Russian olive currently. Several exotics, such as Canada thistle, Kentucky bluegrass and
quackgrass are ubiquitous in classes B through E currently.

Native Uncharacteristic Conditions

Scale Description
This BpS occurred in a linear dimension, with smaller areas covered in tributary rivers and streams.
Wetland complexes include oxbow lakes, slough, and marshes.

Issues/Problems

Comments
For MZ43 this model was adopted from the same BpS in MZ39 by Randy Swaty (rswaty @tnc.org). Only
minor editing of the description was done to fit the geographic range to MZ43 so modelership was not
changed.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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For MZA4?2 the model developed for Z39 and 40 created by Dave Ode and Elena Contreras was modified by
making minor text changes and changing some species more common in MZs 42 and 43 (Susanne Hickey-

shickey @tnc.org).

This BpS forMZs 39 and 40 was created from the NatureServe description as well as adaptations from
BpS 1162 from MZs 39 and 40 created by Dave Ode and modeled by Elena Contreras and reviewed by
Gary Larson, Mark Dixon, John Ortmann. Changes were made to better fit the eastern vegetative and
functional components. Model for 1469 similar to 1162, except that Class E is removed for 1469, as it is
not present for the East. Evolution of 1162 can be found in BpS 1162 Comments description.

For MZs 39 and 40, review was provided by Gary Larson (gary.larson @sdstate.edu) and Mark Dixon
(Mark.Dixon@usd.edu).

Vegetation Classes

Indicator Species” and  gyyycture Data (for upper layer lifeform)

Class A 14% Canopy Position Min Max
Early Development 1 All Structure PODE3  Upper Cover 0% 509%
Upper Laver Lifeform SAAM2  Upper Height Tree Om Tree Sm

U Herbaceous :égg]as Upper . Tree Size Class | Sapling >4.5ft; <5'DBH
Shrub Fow-Mid [JUpper layer lifeform differs from dominant lifef
Tree Fuel Model pper layer litetorm dirters rrom aominant liretorm.
Description The upper layer lifeform is comprised of a

seedling and sapling shrub (willows) and tree
component. Trees might be more
abundant/frequent. Shrubs of any cover and 0-
1 meter are in this class.

This class is created by deposition, stream meander changes, point bar formation and scouring.

This class lasts for approximately 15yrs.

The upper layer lifeform is comprised of a seedling and sapling shrub (willows) and tree component and
dominated by a young canopy of tree saplings and shrubs after a few years. Trees might be more
abundant/frequent.

Sandbar willow, Salix interior is invariably the first which makes its appearance on the newly made lands on
the borders of the Mississippi and Missouri rivers, and seems to contribute much towards facilitating the
operation of raising this ground still higher; they grow remarkably close and in some instances so much so
that they form a thicket almost impenetrable (from Meriwether Lewis during the Lewis & Clark expedition in
1804 to 1806, from Ode 2004).

Pioneer tree and shrub species of cottonwoods and willows. The understory is highly variable and consists of
bare sand, annuals, or perennial hydrophytes. Species would include various grass, sedges and rushes.
Annuals become less and less common after 10yrs as the rhizomatous perennials take hold. Herbaceous
understory of sedges (bulrushes) and native annuals in wet areas. In the early few years of this stage, most of
the area is bare sand. Age 0-4yrs for the first part of this class, then 5-14yrs for the second part of this class.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Acer saccharinum and Salix nigra are also indicators.

Most of area is seasonally flooded. Much bare, wet-alluvium habitat for cottonwood establishment is created
each year during spring floods. However, most all of these will be swept away by the next year's flood in the
early part of this class. It is probably only every 10-20yrs that flooding occurs up high enough on point bars
and low terraces to establish cottonwoods and then allow them to escape flooding until they are large enough
to persist - in the early part of this class.

During the second part of this class, at age 5-14yrs, minor flooding occurs every 20yrs, advancing this stage
to the next; deposition causes the terrace to build and become higher and drier. This was modeled as alternate
succession. Lack of flooding actually maintains the stage.

Major flooding occurs every 50yrs, bringing it back to the beginning of this stage. This was modeled as
wind/weather stress.

Beaver disturbance occurs in this class. The closer to the river, the more likely it is. It was modeled as
"Optional 1". Beavers, however, do not have as much of an impact in stands less than 10yrs old unless there
is nothing else in the area. Beaver activity is quite variable. It was modeled as occurring on 1% of this class
on the landscape each year, maintaining this class.

After 15yrs, this class succeeds to the mid-development closed stage.

Johnson (1992) states that young pioneer stands (<40yrs old) comprised 47% of the forest historically.

Indicator Species* and Structure Data (for upper layer lifeform)

Class B 29 % Canopy Position Min Max
Mid Development 1 Closed PODE3  Upper Cover 21% 70 %
Upper Layer Lifeform SAAM2  Mid-Upper Height Tree 5.1m Tree 25m
] Herbaceous SAIN3  Middle Tree Size Class | Medium 9-21"DBH
FRPE Low-Mid
[] Shrub DUpper layer lifeform differs from dominant lifeform.
Tree Fuel Model
Description

This stage develops as the stand starts to mature. This community tends to be partially opened, with scattered
cottonwoods and willows. Stands of cottonwoods 20-50yrs old can be fairly dense, although there are usually
some openings. The shrub layer is highly variable and may include species such as rose, snowberry,
chokecherry, dogwood.

Green ash begins to establish in cottonwood stands when they are approximately 20yrs old (Lesica and Miles
1999). Silver maple can also be an indicator.

The understory vegetation is highly variable. Age is 15-50yrs, succeeding to class C, a late closed stage.

Willows slow current and create deposition on top. The vegetation helps anchor and causes deposition which
decreases flood frequency. Flooding leading to deposition occurs every 50yrs, promoting succession to the
next stage by raising the level of the terrace (modeled as alternate succession). Major flooding also occurs
approximately every 50yrs, bringing this class back to the early class A stage (modeled as wind/weather
stress).

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Replacement fires were modeled as occurring every 150yrs. It would probably only burn in drought, as fires
would be very rare. It has been suggested that stand replacing fires might not occur in this class because it
might be too wet for fire. However, due to lack of data, replacement fires were kept in the model. It is
questionable whether replacement fire would set this stage back to the beginning of class A, as the terrace
would be too high and dry to provide conditions for successful establishment of cottonwood and willow from
seed. If the cottonwoods resprouted, it would be more like the middle of class A because the understory would
be more mature than the beginning of class A; if the cottonwoods didn't resprout, it would probably just be a
willow stand. Replacement fire was however modeled as taking this class to class A.

Low severity and mixed fire also occur every 100yrs, combined, and would not cause transition to another
stage.

Beaver disturbance occurs in this class. The closer to the river, the more likely it is. It was modeled as
"Optional 1". Beaver activity is quite variable. It was modeled as occurring on 1% of this class on the
landscape each year, thus maintaining this class.

It has been suggested that Native Americans likely burned (low severity fires) these areas more often than
every 100yrs. However, another reviewer questioned that and stated that they probably didn’t burn these areas
but rather the surrounding area, since this area would be too difficult to burn due to too much shade and
humidity. Also, some sites were likely heavily grazed by bison (low severity fire sites) and horses near camps.
However, the model was retained as is, as no confirming feedback was received.

Indicator Species* and
Canopy Position

Class C 42 %

Structure Data (for upper layer lifeform)

Min Max
Late Development 1 Closed PODE3  Upper Cover 619% 80 %
ACSA2 Mid-Upper Heiahi = l° — °
FRPE  Low-Mid e pesm ree um
Upper Layer Lifeform ULAM  Middle Tree Size Class ‘ Very Large >33"DBH
[ Herbaceous
Shrub [] Upper layer lifeform differs from dominant lifeform.

V| Fuel Model . .

VYITree Tree height maximum probably only goes to
approximately 30-35m. Western portions will
be shorter.

Description

This class is a mature, late seral closed canopy cottonwood floodplain forest. Overstory is dominated by
cottonwood and green ash. Box elder is a frequent component of this class forMZs 39 and 40 but is not as
common as green ash. (Some modelers/reviewers thought that the system is becoming drier in this class
allowing western wheatgrass to come in; however, others questioned that.)

At least four studies along the Missouri River in southeastern South Dakota have described aspects of a
successional sequence that begins with colonization by cattails or sandbar willow, develops through
transitional phases to a plains cottonwood dominated forest, and finally, in the absence of stand replacing
floods, develops into a mixed deciduous forest that may contain the following tree species (in addition to
aging cottonwoods): green ash, American elm, boxelder, bur oak, slippery elm, hackberry, American
basswood, black walnut, and eastern redcedar (Johnson 1950, Heckel 1963, Wilson 1970). Ecological studies
along the Missouri River in central ND have documented a similar successional pattern ultimately resulting

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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in a forest dominated by green ash, boxelder, American elm, and bur oak (Johnson et al. 1976). (from Ode
2004). This was therefore modeled as a successional pathway to class D. Others have enough green ash that
the next class, in this case class D, is dominated by green ash and Symphoricarpos occidentalis.

This class contains ranges from 51-150yrs and can then succeed to class D.

Minor flooding occurs every 10-20yrs. Minor flooding raises the level of the terrace. Because this is the last
stage in this cottonwood portion of the system, this minor flooding was modeled as wind/weather stress,
causing no transition. Major flooding occurs every approximate 200yrs, bringing this class back to class A.
This was modeled as wind/weather stress.

Low severity fire was also modeled as it was in class B, causing no transition. Mixed severity fire was also
included with the same probability as low severity, every 100yrs.

Optional 2 in this class represents erosional processes of river meandering that would bring this class
eventually back to class A. The class/system will first be part of the river, but then will succeed to class A or a

point bar state. This occurs with a frequency of several hundred years and was modeled at a frequency of
200yrs.

River meanders back and begins to cut away at the banks whereon a mature or old-growth stand of POPDEL
exists and the living trees slowly are undercut and ultimately fall into the stream.

Beaver disturbance occurs in this class. The closer to the river, the more likely it is. It was modeled as
"Optional 1". Beaver activity is quite variable. It was modeled as occurring on 1% of this class on the
landscape each year, maintaining this class.

Johnson (1992) states that older pioneer stands (40-80yrs. old) comprised 25% of the forest; that transitional
forest (80-150yrs old) comprised 21% of the forested acreage and that equilibrium stands (dominated by
green ash,elm, oak, etc.) (>150yrs.old) comprised only 7% of the forested acreage historically.

Indicator Species* and

Class D 15% Canopy Position Structure Data (for upper layer lifeform)
Late Development 2 Closed FRPE Middle Min Max
ACNE2 Middle Cover 1% 100 %
Upper Layer Lifeform PODE3  Upper Height Tree 5.1m Tree 25m
L] Herbaceous ACSA?2 Upper Tree Size Class | Large 21-33"DBH
L IShrub
Tree Fuel Model [] Upper layer lifeform differs from dominant lifeform.
Description

The trees are actually shorter as one moves west. Green ash and cottonwood in the central and western
Dakotas are almost half the size of those in the Midwest.

This class was based on R4ANOFP class E. Found along the upper terrace that has been protected from most
flood events, except for rare high intensity flooding. Species composition increases towards south and east
within the region. Overstory species include hackberry, green ash, sycamore, black walnut, and elm.
Understory species include vines and poison ivy. Ulmus Americana is another indicator.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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In the absence of stand replacing floods, this class is what has developed - a mixed deciduous forest that may
contain the following tree species (in addition to aging cottonwoods): green ash, American elm, boxelder, bur
oak, slippery elm, hackberry, American basswood, black walnut, and eastern redcedar (Johnson 1950, Heckel
1963, Wilson 1970, Lawry 1973), which is more prominent in the East but still present in the Dakotas.
Ecological studies along the Missouri River in central ND have documented a similar successional pattern
ultimately resulting in a forest dominated by green ash, boxelder, bur oak, and American elm (Johnson, et al.
1976).

Class D hackberry, slippery elm, basswood, bur oak and black walnut are present downstream from Yankton
in the Dakotas. These species occur in central to eastern N. Dakota. In western ND (and probably much of
western SD too) species are green ash, American elm, boxelder and eastern redcedar and Juniperus
scopulorum.

Hansen et al. (1984) state that other dominants are Toxicodendron rydbergii and Elymus canadensis.

The FRPE/SYOC association is an edaphic climax on the floodplain adjacent to the Little Missouri River and
its major tributaries. PODE currently dominates many stands but is no longer reproducing. It will be replaced
by FRPE. The larger trees, some 6-7 dm DBH are PODE, but the young trees establishing in the stands are
FRPE. JUSC is tallied with the tree species, although it's an understory species in the closed forest. Its current
abundance is attributed to adequate light penetrating to the shrub and herb layers of the cmty as a result of
wide spaceing of the old Populus. Along the Missouri River, in central ND, SE SD, and near Omaha, NE,
PODE is a pioneer species and is replaced successionally by various combos of Fraxinus, Ulmus, Acer, and
Celtis. Among the grasses, CALO, ELCA, MURA are important (Hansen et al 1984).

The disturbances are those from R4NOFP: Major flooding events can bring this class back to A (.004
probability - every 250yrs), modeled as wind/weather stress. Flooding events can also cause a transition back
to C (.005 probability - every 200yrs), modeled as wind/weather stress.

Mixed fire occurs every 50yrs but causes no transition.

Dominants of the green ash/western snowberry stands can resprout after fire. However, a very hot fire can kill
the green ash (Lesica 2003), in which case it would probably become a stand of western snowberry-silver
sagebrush-western wheatgrass (not modeled here).

Class E 0% Indicator Species” and gy cture Data (for upper layer lifeform)
Canopy Position

Min Max
[Not Used] [Not Used] Cover % %
Upper Layer Lifeform Height
] Herbaceous Tree Size Class
JShrub _ _ -
Tree Fuel Model [] Upper layer lifeform differs from dominant lifeform.
Description
Disturbances

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Fire Regime Group**: ||

Historical Fire Size (acres)
Avg 0
Min 0
Max (

Sources of Fire Regime Data

[ ]Literature
[ ]Local Data
[ |Expert Estimate

Additional Disturbances Modeled

FireIntervals 4,5/ MinFI MaxFI Probability ~ Percent of All Fires

Replacement  509.1 0.00196 9
Mixed 76.50 0.01307 63
Surface 176.8 0.00566 27
All Fires 48 0.02069

Fire Intervals (Fl):

Fire interval is expressed in years for each fire severity class and for all types of fir
combined (All Fires). Average Fl is central tendency modeled. Minimum and
maximum show the relative range of fire intervals, if known. Probability is the inver
of fire interval in years and is used in reference condition modeling. Percent of all
fires is the percent of all fires in that severity class.

[ JInsects/Disease [ |Native Grazing Other (optional 1) beaver
WIWind/Weather/Stress [_|Competition Other (optional 2) erosional processes of

river meandering
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LANDFIRE Biophysical Setting Model
Biophysical Setting 4314710 Central Interior and Appalachian Floodplain

Systems
] This BPS is lumped with:
(] This BPS is split into multiple models:
General Information
Contributors (also see the Comments field Date 4/27/2007
Modeler 1 Blane Huemann bhuemann@tnc.org Reviewer Jim Drake jim_drake @natureser
ve.org
Modeler 2 Doug Ladd dladd@tnc.org Reviewer
Modeler 3 Reviewer
Vegetation Type Map Zone Model Zone
Wet]ands/Riparian 43 D Alaska D N-Cent.Rockies
[ ] California []Pacific Northwest

Dominant Species* General Model Sources []Great Basin ] South Central

ACSA2 FRPE %fter?t]l;re [ 1Great Lakes [ ]Southeast
PODE3  SALIX ocal Data [] Northeast []S. Appalachians
BENI ULAM Expert Estimate Northern Plains [ ] Southwest

CELA PLOC

Geographic Range
This systems group encompasses large-river floodplains over much of the eastern United States. States
include AL, AR, CT, GA, IA, IL, IN, KS, KY, MA, MD, MI, MN, MO, NC, ND, NE, NH, NJ, NY, OH,
OK, PA, SC, SD, TN, VA, VT, Wl and WV.

Biophysical Site Description
Mostly forested, these systems occur on large river floodplains where topography and process have
resulted in the development of a relatively flat, well-developed floodplain with a complex of upland and
wetland temperate alluvial vegetation. Many examples of this system will contain well-drained levees,
terraces and stabilized bars, and some will include herbaceous sloughs and shrub wetlands, particularly in
abandoned channels. The substrate is primarily alluvium. The generally fertile soils are usually sandy to
loamy but include local clayey and gravelly areas. This complex includes floodplain forests as well as
herbaceous sloughs and shrub wetlands. Emergent and vegetated bars of sand and mud are included in
this model.

Vegetation Description
The dominant structure is forest, where characteristic trees include sugar maple (Acer saccharinum),
cottonwood (Populus deltoides), river birch (Betula nigra), sugarberry (Celtis laevigata), green ash
(Fraxinus pennsylvanica), black willow (Salix nigra), peachlieaf willow (Salix amygdaloides), sycamore
(Platanus occidentalis), American elm (Ulmus americana), and box elder (Acer negundo). The particular
mix of tree species will vary across the geographic range of this systems group, with some trees absent
over parts of the range. Understory species and shrubs are well developed, often with a prominent woody
and herbaceous vine component, species include buttonbush (Cephalanthus occidentalis), silky dogwood

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http:/plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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(Cornus obliqua), and pawpaw (Asimina triloba), deciduous holly (Ilex deciduas), swamp privet
(Forestiera accuminata), riverbank grape (Vitis riparia), catbird grape (V. palmata), heartleaf peppervine
(Ampelopsis cordata), moonseed (Menispermum canadense), bristly greenbrier (Smilax hispida), trumpet
creeper (Campsis radicans), oneseed burr cucumber (Sicyos angulatus), sedges (Carex spp.) and grasses
including eastern bottlebrush grass (Elymus hystrix), Canada wildrye (Elymus canadensis), Indian
woodoats (Chasmanthium latifolium), and others. Oxbows may support herbaceous vegetation dominated
by species including American lotus (Nelumbo lutea) and broadleaf cattail (Typha latifolia). Frequently
reworked mud and sandbars may be dominated by Missouri river willow (Salix eriocephala), young Salix
nigra and Fraxinus pennsylvanica, Platanus occidentalis, or Populus deltoides, or they may have sparse
vegetation of a wide variety of annual and perennial herbs of weedy habits.

Disturbance Description
This system was an extremely dynamic floodplain with historic changes in channel course resulting in two
to three hundred feet of bank erosion in a single river rise. Water flow was characterized by a spring flood
pulse from rain or melting snow followed by declining flows in the summer and fall. Most floodplains are
underwater each spring, and some areas may be submerged by high-water events during the growing
season. The river was dominated by large sediment transport.

Microtopography determines how long the various habitats are inundated. Floodplain morphology can be
altered by frequent severe floods. The sediment deposition in the floodplain was a significant disturbance
factor influencing natural communities and fire regimes. This physical environment of frequent sediment
deposition in the floodplain and the braided channeling of the river presented significant barrier to the
spread of fire.

Adjacency or Identification Concerns
Native Uncharacteristic Conditions

Scale Description

Issues/Problems
Federal reservoirs have had a serious and negative effect, along with agriculture that has converted much
floodplain acreage to drained agricultural land. The entire Mississippi River within this map zone is
affected by damming and has essentially been turned into pools.

Comments
For MZ43 this model was adopted from the same BpS in MZ44 by Randy Swaty (rswaty @tnc.org). Only
minor editing of the description was done to fit the geographic range to MZ43 so modelership was not
changed.

Vegetation Classes

Class A 59 I(r;dicatoLSp_(:_cies* and  girycture Data (for upper layer lifeform)
anopy Position )
Min Max

Early Development 1 All Structure POLYG ~ Upper Cover 0% 60 %
Upper Layer Lifeform AMBRO - Upper Height Herb Om Herb 1.0m

Herbaceous BIDEN  Upper Tree Size Class ‘ None

U]

Dihrub Fuel Model L] Upper layer lifeform differs from dominant lifeform.

ree Fuel Model

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Description

zero to five years. Immediate post scouring flood or depositional event. Bare soil or low annual weeds like
bidens, ragweeds, and smartweeds. Scouring events every 100yrs and flooding events every 100yrs maintain
the class. This class will succeed to shrubs if it is not replaced with another scouring event or a depositional
event.

Indicator Species* and Structure Data (for upper layer lifeform)

Class B 23% Canopy Position Min Max
Mid Development 1 Closed SALIX  Upper Cover 0% 70 %
Upper Layer Lifeform FRPE Upper Height Tree Om Tree 5m
] Herbaceous PODE3  Upper Tree Size Class | Sapling >4.5ft; <5"DBH
L] Shrub L] Upper layer lifeform differs from dominant lifeform.
Tree Fuel Model

Description

6-20yrs. Shrub stage. Dominant species include willow, ash and cottonwood. A scouring or depositional
event every 100yrs will move class to A. Flooding event every 100yrs maintains class.

Indicator Species* and

Class C 40 % Canopy Position Structure Data (for upper layer lifeform)
Min Max
Mid Development 1 Open FRPE Upper Cover 0% 80 %
PODES3  Upper Height Tree 5 1o Tree 10 ;
SALIX Mid-Upper 90 fee 2. m ree [0m
Upper Layer Lifeform Tree Size Class | Medium 9-21"DBH
[ Herbaceous ) ) ) )
DShrub L] Upper layer lifeform differs from dominant lifeform.
VI Tree Fuel Model
Description

21- 60yrs. This is a young floodplain stage. Trees begin to develop. Flooding every 100yrs may maintain the
class or move the class to B. Scouring event every 100yrs takes class to A.

Indicator Species* and

Class D 32% Canopy Position Structure Data (for upper layer lifeform)
Late Development 1 Open PODE3 M’”o Maxo
FRPE Cover 0% 100 %
Upper Layer Lifeform BENI Height Tree 10.1m Tree 25m
[ Herbaceous Tree Size Class | Large 21-33"DBH
L!Shrub _ _ o
Tree Fuel Model [] Upper layer lifeform differs from dominant lifeform.
Description

61-999yrs. The floodplain has large trees and includes species like silver maple, Populus deltoides, Betula
nigra, Celtis laevigata, Fraxinus pennsylvanica, Salix nigra, Salix amygdaloides, Platanus occidentalis,
Ulmus americana, and Acer negundo. Scouring event every 100yrs takes class to A. Flooding every 100yrs
may maintain the class or move the class to B.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Class E 0%
[Not Used] [Not Used]

Upper Layer Lifeform
] Herbaceous
I Shrub
[ Tree

Description

Fuel Model

Indicator Species® and  gyrycture Data (for upper layer lifeform)
Canopy Position Min Max

Cover % %

Height

Tree Size Class ‘

[] Upper layer lifeform differs from dominant lifeform.

Disturbances

Fire Regime Group**: NA

Historical Fire Size (acres)
Avg 0
Min 0
Max (

Sources of Fire Regime Data

Literature
[ ]Local Data
Expert Estimate

Additional Disturbances Modeled

[ JInsects/Disease

FireIntervals 4,5/ MinFI  MaxFI  Probability — Percent of All Fires

Replacement

Mixed

Surface

All Fires

Fire Intervals (FI):

Fire interval is expressed in years for each fire severity class and for all types of fir
combined (All Fires). Average Fl is central tendency modeled. Minimum and
maximum show the relative range of fire intervals, if known. Probability is the inver
of fire interval in years and is used in reference condition modeling. Percent of all
fires is the percent of all fires in that severity class.

[ INative Grazing W]Other (optional 1) Scouring/depositional

replacement event

[ JWind/Weather/Stress [_]Competition lv]Other (optional 2) Flooding

References

NatureServe. 2007. International Ecological Classification Standard: Terrestrial Ecological Classifications.
NatureServe Central Databases. Arlington, VA. Data current as of 10 February 2007.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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LANDFIRE Biophysical Setting Model
Biophysical Setting 4314790 Central Interior and Appalachian Swamp

Systems
] This BPS is lumped with:
(] This BPS is split into multiple models:
General Information
Contributors (also see the Comments field Date 4/10/2007
Modeler 1 Brad Slaughter slaughterb@michigan.g  Reviewer Jim Drake jim_drake @natureser
ov ve.org
Modeler 2 Becky Schillo schillo@michigan.gov ~ Reviewer
Modeler 3 Reviewer
Vegetation Type Map Zone Model Zone
Forest and Woodland 43 [ ]Alaska [ IN-Cent.Rockies
. i [ ] California []Pacific Northwest
Dominant Species* General Model Sources .
—L' A [ ]Great Basin [ ]South Central
ACSA2  QUPA2 %therall Bre [ ]Great Lakes [ ]Southeast
ACRU  PLOC oca até [ ] Northeast [ ]S. Appalachians
FRPE QUBI VIExpert Estimate Northern Plains [ ] Southwest

FRNI ULAM

Geographic Range
These wetlands are scattered throughout the north-central Midwest (south of the Laurentian region) the
north-central Appalachians and southern New England at low to mid elevations. In MZ51 the system is
found in ECOMAP subsection 251Dh, and throughout all subsections of 222J and 222U. In MZ50 the
system in found throughout subsections 222ke, Kf, and Kg and in MZA42 it is in 222Lc, Lf, 222Mb, Me.
and very likely in 251B and 251C.

Biophysical Site Description
Central Interior and Appalachian Swamp Systems can be found in several landscapes. Some swamp
systems are found in surface-water depressions where the vegetation is separated from the water-table and
the hydrology is driven by surface water. This type of system is found commonly over clay where there
would be a perched water table. These sites experience significant seasonal hydrologic fluctuation, with
the water table typically above the soil surface in spring and significantly below the surface during
summer. Forested wetlands primarily impacted by surface water are common over broad areas of glacial
lakeplain. Also swamp systems are found in ground-water depressions where groundwater is influencing
the hydrology of the system. This type of system would be found over a coarse-textured soil substrate.
These sites experience less hydrologic fluctuation than the surface-water depressional sites, and typically
occupy relatively small areas relative to surface water influenced sites (Mitsch and Gosselink 2000).

Vegetation Description
This system is comprised of a variety of lowland hardwoods, including silver maple (Acer saccharinum),
red maple (Acer rubrum), green ash (Fraxinus pennsylvanica), black ash (Fraxinus nigra), American elm
(Ulmus americana), pin oak (Quercus palustris), swamp white oak (Quercus bicolor), sycamore (Platanus

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http:/plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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occidentalis), cottonwood (Populus deltoides), and a variety of other canopy associates. Silver maple,
green ash, sycamore, and cottonwood favor sites that experience seasonal inundation, whereas black ash
favors organic deposits that are not subject to extreme hydrologic fluctuations. Stands are generally closed-
canopy. Shrub and groundlayer diversity depends on canopy closure and hydrology, but is generally low
on seasonally inundated sites. Hummocks, canopy openings, and decomposing wood support higher
diversity. Stands referred to as "flatwoods" range from wet to mesic, with species composition changing
accordingly. Flatwoods on relatively dry substrate may be dominated by sugar maple (Acer saccharum),
oaks, and occasionally beech (Fagus grandifolia).

Typical ground layer species may occur Onoclea sensibilis (sensitive fern), Osmunda cinnamomea
(cinnamon fern), Osmunda regalis (royal fern), Symplocarpus foetidus (skunk cabbage) Toxiodendron
radicans (poison ivy), Parthenocissus quinquefolia (Virginia creeper), Caltha palustris (marsh-marigold),
Glyceria striata (manna grass), and Lycopus spp. (water-horehound).

Disturbance Description
The dominant disturbance in this BpS is seasonal water table fluctuation, leading to varying periods of
inundation. Spring flooding restricts seed germination and diversity of shrubs and ground layer species.
Summer drought is an additional stressor. Shallowly rooted trees are subject to windthrow, but are
typically rooted in mineral soils, which have greater structural stability than organic soils.

Adjacency or Identification Concerns
This system commonly occurs as small to large patches in a matrix of fire-resistant systems, including
beech-maple forest, and sometimes associated with fire-adapted systems, including oak savanna. This
system is often referred to as ash, red maple, or maple-ash-oak swamp (the latter particularly in Ohio).
The majority of pre-European settlement acreage has been drained and converted to agriculture. Structure
of remaining sites may be simplified by anthropogenic disturbances, including hydrologic alteration,
grazing, and introduction of invasive species. Invasive species occurring in this system include glossy
buckthorn (Rhamnus frangula), garlic mustard (Alliaria petiolata), Japanese barberry (Berberis
thunbergii), and multiflora rose (Rosa multiflora). Also the introduction of Dutch elm disease into North
American forests has largely elimated large elms from native ecosystems.

Native Uncharacteristic Conditions

Strong dominance by red maple may indicate previous disturbance (grazing or pasturing, hydrologic
alteration, beaver flooding, etc.).

Scale Description
This system typically occurs as small to large patches, the largest patches occurring on glacial clay and
sand-clay lakeplain.

Issues/Problems

Comments
For MZ43 this model was adopted from the same BpS in MZ51 by Randy Swaty (rswaty @tnc.org). Only
minor editing of the description was done to fit the geographic range to MZ43 so modelership was not
changed.

Jim Drake (jim_drake @natureserve.org) and Dave Cleland (dcleland @fs.fed.us) reviewed the model for
MZ51.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http:/plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Vegetation Classes

Class A 24% Ié\dicatoLSpif:ies* and  gyrycture Data (for upper layer lifeform)
Canopy Position ]
ano osition . Min Max

Early Development 1 All Structure CEOC2 LOW-M?d Cover 0% 100%
Upper Layer Lifeform CORU LOW'M%d Height Shrub Om Shrub 3.0m

[ Herbaceous ILVE Low-Mid Tree Size Class | None

Shrub COAM2 Low-Mid

DT u Fuel Model [] Upper layer lifeform differs from dominant lifeform.

ree Fuel hoael

Description

This stage ranges from 0-29yrs and succeeds to class B. This stage is an early successional stand following
flooding or a rare stand-replacing fire. Shrubs increase in dominance over time, although open grass- and
sedge-dominated wet meadow may be dominant for the first 10yrs+, particularly in areas in which existing
shrubs were flood-killed. Open to dense thicket dominated by species such as Ilex verticillata (winterberry),
Vaccinium corymbosum (highbush blueberry), Lindera benzoin (spicebush), Viburnum spp., Alnus rugosa
(speckled alder) Cephalanthus occidentalis (buttonbush), Corylus cornuta (hazelnut), Salix spp.(willows), and
Cornus spp. (dogwoods).

This stage results from major disturbance, including stand-replacement fire, flooding, or windthrow. Rare
replacement fires, modeled with the probability of occurring every 1000yrs, and catastrophic windthrow can
maintain the system in class A (an early shrub-herb- dominated successional stage). Flooding caused by
beaver or other natural hydrologic alteration is estimated to occur every 300yrs, although this number may be
much higher, and will also maintain the system in class A. Shrub thickets are sometimes relatively stable and
long-persistent, but the concept used for this model is of a site that, due to edaphic factors, favors the
development of forested wetland in the absence of major disturbance(s). As with all stages of this system,
seasonal annual spring flooding, would occur. This natural process was not explicitly modeled but it should
be assummed that it is occurring annually and maintaining the swamp forest instead of allowing it to succeed
to drier forest type.This stage ranges from 0-29yrs and succeeds to class B. This stage is an early successional
stand following flooding or a rare stand-replacing fire. Shrubs increase in dominance over time, although
open grass- and sedge-dominated wet meadow may be dominant for the first 10yrs+, particularly in areas in
which existing shrubs were flood-killed. Open to dense thicket dominated by species such as Ilex verticillata
(winterberry), Vaccinium corymbosum (highbush blueberry), Lindera benzoin (spicebush), Viburnum spp.,
Alnus rugosa (speckled alder), Cephalanthus occidentalis (buttonbush), Corylus cornuta (hazelnut), Salix
spp. (willows), and Cornus spp. (dogwoods).

This stage results from major disturbance, including stand-replacement fire, flooding, or windthrow. Rare
replacement fires, modeled with the probability of occurring every 1000yrs, and catastrophic windthrow can
maintain the system in class A (an early shrub-herb- dominated successional stage). Flooding caused by
beaver or other natural hydrologic alteration is estimated to occur every 300yrs, although this number may be
much higher, and will also maintain the system in class A. Shrub thickets are sometimes relatively stable and
long-persistent, but the concept used for this model is of a site that, due to edaphic factors, favors the
development of forested wetland in the absence of major disturbance(s). As with all stages of this system,
seasonal annual spring flooding, would occur. This natural process was not explicitly modeled but it should
be assumed that it is occurring annually and maintaining the swamp forest instead of allowing it to succeed to
drier forest type.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Indicator Species* and Structure Data (for upper layer lifeform)

Class B 35% Canopy Position Min Max
Mid Development 1 Closed ACRU  Upper Cover 0% 100 %
Upper Layer Lifeform ACSA2  Upper Height Tree Om Tree 10m

] Herbaceous FRPE Upper Tree Size Class | Large 21-33"DBH
FRNI Upper
L] Shrub PP L] Upper layer lifeform differs from dominant lifeform.
Tree Fuel Model
Description

Mid-development forested swamp stage: 30-79yrs old. Scattered tree canopy develops from seedlings that
establish under shrubs. Typical species include silver maple (Acer saccharinum), red maple (Acer rubrum),
green ash (Fraxinus pennsylvanica), black ash (Fraxinus nigra), American elm (Ulmus americana), pin oak
(Quercus palustris), swamp white oak (Quercus bicolor), sycamore (Platanus occidentalis), cottonwood
(Populus deltoides), and a variety of other canopy associates. General appearance is of a shrub-dominated
system with an open tree canopy, grading into forested wetland at the end of this period.

As with all stages of this system, seasonal annual spring flooding, would occur. This natural process was not
explicitly modeled but it should be assumed that it is occurring annually and maintaining the swamp forest
instead of allowing it to succeed to drier forest type.

This stage transitions to class C in the absence of major disturbance(s). Replacement fires were estimated to
occur every 1000yrs; this likely varied across the region and depending on the nature of the upland matrix in
any given area (fire-dependent vs. fire-intolerant). Replacement fires return the system to class A (an early
shrub- (herb-) dominated successional stage. Flooding caused by beaver or other natural hydrologic alteration
is estimated to occur every 300yrs, although this number may be much higher, and will return the system to
class A.

Indicator Species* and

Class C 41 % Canopy Position Structure Data (for upper layer lifeform)
Min Max
Late Development 1 Closed ACRU  Upper Cover 09 100 %
ASCA2 - Upper Height Tree 10 1c> Tree 50 ;
FRPE Upper elg ree .1m ree m

Upper Layer Lifeform FRNI Tree Size Class ‘ Very Large >33"DBH

Upper
] Herbaceous

] Shrub
Tree
Description

Mature forested swamp: Mature, multi-seral stands aged 80yrs+. This stage is dominated by the same tree
species as class B although the shrub layer is greatly reduced.

[] Upper layer lifeform differs from dominant lifeform.
Fuel Model

This stage is maintained by frequent windthrow of single trees or small to large patches of trees, modeled
with the probability of occurring every 100yrs. Replacement fires were estimated to occur every 700-1000
years; this likely varied across the region and depending on the nature of the upland matrix in any given area
(fire-dependent vs. fire-intolerant). Replacement fires return the system to class A (an early shrub- (herb-)
dominated successional stage. Catastrophic windthrow was estimated to occur every 600yrs and would also
return the system to class A. Flooding caused by beaver or other natural hydrologic alteration is estimated to
occur every 300yrs, although this number may be much higher, and will return the system to class A.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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As with all stages of this system, seasonal annual spring flooding, would occur. This natural process was not
explicitly modeled but it should be assumed that it is occurring annually and maintaining the swamp forest
instead of allowing it to succeed to drier forest type.

Class D 0%
[Not Used] [Not Used]

Upper Layer Lifeform

Indicator Species* and
Canopy Position

Structure Data (for upper layer lifeform)

Min Max

Cover

% %

Height

[ Herbaceous Tree Size Class
JShrub _ _ o
Tree Fuel Model [] Upper layer lifeform differs from dominant lifeform.
Description
Class E 0% Indicator Species” and  gyrycture Data (for upper layer lifeform)

Canopy Position

Min Max
[Not Used] [Not Used] Cover % %
Upper Layer Lifeform Height
U Herbaceous Tree Size Class
L IShrub _ . o
DTree Fuel Model [] Upper layer lifeform differs from dominant lifeform.
Description
Disturbances

Fire Regime Group**: V

Historical Fire Size (acres)
Avg 0
Min O
Max (

Sources of Fire Regime Data

[ ]Literature
[ ]Local Data
[ |Expert Estimate

Additional Disturbances Modeled

Fire Intervals

[ JInsects/Disease

Wind/Weather/Stress [JCompetition

Avg FI  Min FI Max FI  Probability =~ Percent of All Fires
Replacement  995.0 0.00101 98
Mixed
Surface
All Fires 993 0.00103

Fire Intervals (FI):

Fire interval is expressed in years for each fire severity class and for all types of fir
combined (All Fires). Average Fl is central tendency modeled. Minimum and
maximum show the relative range of fire intervals, if known. Probability is the inver
of fire interval in years and is used in reference condition modeling. Percent of all
fires is the percent of all fires in that severity class.

[ INative Grazing [ ]Other (optional 1)
[ ]Other (optional 2)

References

Mitsch, W.J. and J.G. Gosselink, eds. 2000. Wetlands. Third Edition. John Wiley and Sons, New York, NY.

NatureServe. 2007. International Ecological Classification Standard: Terrestrial Ecological Classifications.
NatureServe Central Databases. Arlington, VA. Data current as of 10 February 2007.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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LANDFIRE Biophysical Setting Model

Biophysical Setting 4314880 Eastern Great Plains Wet Meadow-Prairie-
Marsh

This BPS is lumped with: 1482
[ This BPS is split into multiple models: For BpS mapping only BpS 1488 should be mapped.

General Information
Contributors (also see the Comments field Date
Modeler 1 Timothy Nigh Timothy.Nigh@mdc.mo Reviewer Jim Drake jim_drake @natureser
.gov ve.org
Modeler 2 Reviewer
Modeler 3 Reviewer
Vegetation Type Map Zone Model Zone
Upland Grassland/Herbaceous 43 []Alaska [[JN-Cent.Rockies
[ ] California [ ]Pacific Northwest

Dominant Species* General Model Sources

[ ]Great Basin [ ]South Central

SPPE ELEOC Literature [ ]Great Lakes [ ]Southeast
TRDA3 TYPHA [ JLocal D ata% [ Northeast []S. Appalachians
CAFR3 HEGR4 Expert Estimate Northern Plains [ ] Southwest
CAHY3

Geographic Range
This system is found along creeks and streams from NE and IA to IL, and from MN to TX. It is also
found in depressions and along lake borders. In MO, the system occured in the Central Dissected Till
Plains and Osage Plains sections, especially along larger rivers and streams. This system would occur
primarily in ECOMAP subsections 251Ea, 251Eb and 251C.

Biophysical Site Description
This system is found primarily on silty and/or dense clay, hydric soils, usually classified as Vertic
Haplaquolls. It is often found within poorly drained, relatively level areas. Lowland prairies were in and
along waterways or in areas subject to frequent inundation. Soils are rich in organic matter and show
evidence of inundation in a gleying layer three to four feet below the surface.

Vegetation Description
The vegetation is dominated by prairie cordgrass (Spartina pectinata), eastern gamma grass (Tripsacum
dactyloides), numerous large sedges, such as Frank's sedge (Carex frankii) and shoreline sedge (Carex
hyalinolepis), and in wetter areas, spikerush (Eleocharis spp.). Other emergent marsh species such as
cattail (Typha spp). can be associated with this system. Forbs can include sawtooth sunflower (Helianthus
grosseserratus), ironweed ( Vernonia fasciculata), and obedient plant (Physostegia virginiana). Shrub
species can be present; however, they are usually insignificant compared to the prairie and meadow
species.

Disturbance Description
The fire and flooding regimes were equally important in this system. Flooding was probably annual, with
fire on atwo to five year cycle, maintaining grass and forb vegetation. Most fires were stand replacement

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http:/plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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in nature. Fire and flooding are the primary influences in keeping these wet areas free of trees. Grazing
would have also been an important dynamic process.

Adjacency or Identification Concerns
This system is often adjacent
to a floodplain system but is devoid of trees and riparian vegetation. It is also distinguished from upland
prairie systems by having more hydrology

Today this system has a severely reduced native cover due to conversion to other uses such as agriculture.
In addition to the massive reduction in extent of mesic prairie, the scale of its occurrence has also severly
been altered. Altering of the type is due to grazing and reduced fire resulting in greater shrub and tree
component and a variety of native and non native shrubs, and non native cool season grasses (brome,
bluegrass, quackgrass, redtop) resulting in reduced diversity.

This system has mainly been converted to agriculture and other develoment. Invasion of cool season
grasses and shrubs often mask the identification of this type. It may be difficult to determine the difference
between old fields and native prairie patches by using aerial photos or remote sensing data.

Native Uncharacteristic Conditions

Many small trees and shrubs would be uncharacteristic of this system historially but occurs today due to
the lack of fire. Domestic livestock grazing has also severly degraded this system.

Scale Description
This system was often the dominant, matrix community of great plains floodplains. Today, the system is
quite rare, with less than 2000ac known in MO.

Issues/Problems
For mapping and modeling purposes BpS 1482, Great Plains Prairie Pothole was lumped into 2488,
Eastern Great Plains Wet Meadow-Prairie-Marsh. There is no model for 2482 and it should not be
mapped. Experts thought it could not be distiguished from 2488.

Comments
For MZ43 this model was adopted from the same BpS in MZ44 by Randy Swaty (rswaty @tnc.org). Only
minor editing of the description was done to fit the geographic range to MZ43 so modelership was not
changed.

This model for MZ44 was created by the LF regional lead using the Ecological system description and
help from Timothy Nigh since it was not finished in the MZ44 workshop.

\Vegetation Classes

ClassA 100% IgdicatoLSp_(i_cies* and  siructure Data (for upper layer lifeform)
anopy Position )
Min Max

Early Development 1 Closed SPPE Upper Cover 0% 100 %
Upper Layer Lifeform TRDA3  Upper Height Herb Om Herb >1.1m

CAFR3  Upper Tree Size Class | None

Herbaceous
I Shrub CAHY3 Upper
DT u Fuel Model 3 L] Upper layer lifeform differs from dominant lifeform.
ree Fuel Model

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http:/plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Description

From blackened state, rapid regrowth of dominant vegetation such as prairie cordgrass, eastern gamma grass,
numerous large sedges, such as Frank's sedge and shoreline sedge, and in wetter areas, spikerush.

Probability of a hot replacement fire is 0.33 or MFRI =3 years and resets age to 0. Annual flooding will also
maintain this class but was not modeled because it does not cause a transition. Scattered shrubs may exist in
this class but will be less than ten percent of this system.

Class B 0%
[Not Used] [Not Used]

Upper Layer Lifeform
] Herbaceous

] Shrub

] Tree Fuel Model

Description

Indicator Species* and

Structure Data (for upper layer lifeform)

Canopy Position

Min Max

Cover % %

Height

Tree Size Class

[] Upper layer lifeform differs from dominant lifeform.

Class C 0%
[Not Used] [Not Used]

Upper Layer Lifeform

] Herbaceous
LIShrub
Tree

Description

Fuel Model

Indicator Species* and
Canopy Position

Structure Data (for upper layer lifeform)
Min Max

Cover % %

Height

Tree Size Class

[] Upper layer lifeform differs from dominant lifeform.

Class D 0%

[Not Used] [Not Used]

Upper Layer Lifeform
] Herbaceous

LI Shrub
Tree

Description

Fuel Model

Indicator Species* and
Canopy Position

Structure Data (for upper layer lifeform)
Min Max

Cover % %

Height

Tree Size Class

[] Upper layer lifeform differs from dominant lifeform.

Class E 0%
[Not Used] [Not Used]

Upper Layer Lifeform
[ Herbaceous
[ IShrub
Tree

Fuel Model

Indicator Species* and
Canopy Position

Structure Data (for upper layer lifeform)
Min Max

Cover % %

Height

Tree Size Class

[] Upper layer lifeform differs from dominant lifeform.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.

**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Description

Disturbances
Fire Regime Group™: || Firelntervals  a,5F/  MinFI  MaxFI  Probabilty  Percent of All Fires
Replacement  3.()29 2 5 0.33015 100
Historical Fire Size (acres) Mixed
Avg Surface
Min All Fires 3 0.33017
Max Fire Intervals (Fl):

Fire interval is expressed in years for each fire severity class and for all types of fir

Sources of Fire Regime Data combined (All Fires). Average Fl is central tendency modeled. Minimum and

: maximum show the relative range of fire intervals, if known. Probability is the inver
VILiterature of fire interval in years and is used in reference condition modeling. Percent of all
[ Local Data fires is the percent of all fires in that severity class.

Expert Estimate
Additional Disturbances Modeled
[ JInsects/Disease [ INative Grazing [ ]Other (optional 1)

[ JWind/Weather/Stress [_]Competition [ ]Other (optional 2)

References
Anderson, Roger. 1990. The Historic Role of Fire in the North American Grassland. In: Collins, S.L. and
L.L. Wallace, eds. Fire in North American Tallgrass Prairie. University of Oklahoma Press.

Anderson, R.C. and M.L. Bowles. 1999. Deep soil savannas and barrens of the midwestern United States.
155-170. In: Anderson, R.C., J.S. Fralish and J.M. Baskin, eds. Savannas, Barrens and Rock Outcrop
Communities of North America. Cambridge Univ. Press, Cambridge, UK.

NatureServe. 2007. International Ecological Classification Standard: Terrestrial Ecological Classifications.
NatureServe Central Databases. Arlington, VA. Data current as of 10 February 2007.

NatureServe. 2006. International Ecological Classification Standard: Terrestrial Ecological Classifications.
NatureServe Central Databases. Arlington, VA. Data current as of 18 July 2006.

Vogel, R.J. 1974. Effects of fire on grasslands. In: Kozlowski, T.T. and C.E. Ahlgrenm, eds. Fire and
Ecosystems. Academic Press, New York.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http:/plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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LANDFIRE Biophysical Setting Model

Biophysical Setting 4314930 Central Interior and Appalachian Shrub-
Herbaceous Wetland Systems

] This BPS is lumped with:
(] This BPS is split into multiple models:

General Information
Contributors (also see the Comments field Date 4/10/2007
Modeler 1 Michael A. Kost kostmi @msu.edu Reviewer Jim Drake jim_drake @natureser
ve.org
Modeler 2 Reviewer
Modeler 3 Reviewer
Vegetation Type Map Zone Model Zone
Wetlands/Riparian 43 [ ]Alaska [ IN-Cent.Rockies
] . [ ]California [ ]Pacific Northwest
Dominant Species* General Model Sources .
. [ ] Great Basin []South Central
CAST8  EUPE3 viLiterature [ ]Great Lakes [ ]Southeast
CAAQ  COFO [Local Date% [ Northeast [ ]S. Appalachians
CACA4  COAM2 viExpert Estimate Northern Plains [ ] Southwest

EUMA6 SALA2

Geographic Range
These systems occur throughout the Great Lakes region and Midwest in Ontario, Canada, and IA, IL, IN,
MI, MN, MO, ND, OH, SD and WI. In MZs 41, 50 and 51, it occurs in ECOMAP subsections 222Ja, Jc,
Jf, Ud, Ue, Ua, Jg, Je, Jh, Jb, Ja, Ji, Ke, Kf, Kg, Lc, Ld, Le, Kh, Kd, Ke, Kb, and Kc. In MZ42, it occurs
in subsections 222Lc, Lf, 222Mb, and Me.

Biophysical Site Description
These systems occur on glacial lakebeds, and in depressions on glacial outwash and moraines (Curtis
1959). The community frequently occurs along the margins of lakes and streams where seasonal flooding
or beaver-induced flooding is common.

The soils are typically organic sediments (Curtis 1959) but saturated mineral soil may also support the
community (Costello 1936). Because of the calcareous nature of the glacial drift in the regions occupied
by these systems, wet soils contain high levels of dissolved minerals such as calcium and magnesium and
pH values are frequently circum neutral to strongly alkaline (6.5 to 8.5) (Warners 1993, Curtis 1959,
Costello 1936).

These systems typically occur in large wetland complexes and may be comprised of several different
wetland communities. Where ground water seepage occurs at the bases of moraines, sedge meadow
(southern wet meadow) may border calcareous fen (prairie fen), with shrub-carr and emergent marsh
occurring in well-drained or poorly drained areas, respectively. In depressions on ground moraine or
lakeplain, sedge meadow may grade into wet prairie, lakeplain wet prairie, and shrub-carr up slope, and
emergent marsh in lower areas. On the edges of inland lakes, sedge meadow and calcareous fen often

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http:/plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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border emergent marsh. These systems may also occur along the Great Lakes shoreline within extensive
areas of Great Lakes marsh. In all of these landscape settings, sedge meadow may border shrub-carr and
swamp forest.

Vegetation Description
These wetland systems include southern wet meadow, prairie fen, and southern shrub-carr (MNFI 2003).
Southern wet meadow is typically dominated by Carex stricta (Kost and De Steven 2000, Warners 1997,
Curtis 1959, Costello 1936, Stout 1914). Because the roots of Carex stricta form large hummocks or
tussocks, the species is responsible for the community’s hummock and hollow structure. Individual culms
of Carex stricta grow from the tussocks, which may reach more than one meter in height and .5 m in
diameter and live for more than 50yrs (Costello 1936). The Carex stricta tussocks can occur at very high
densities (one to four per meter squared) and occupy more than 40% of a meadow’s area (Costello 1936).
Because the shaded areas between tussocks are often covered with standing water and leaf litter, many of
the shorter species inhabiting southern wet meadows grow almost exclusively from the sides or tops of
Carex stricta tussocks.

Other sedges that commonly occur in southern wet meadow include: Carex aquatilis, C. comosa, C.
bebbii, C. hystericina, C. lacustris, C. lanuginosa, C. lasiocarpa, C. prairea, C. rostrata, C. sartwellii, C.
stipata and C. vulpinoidea. Although most of the associated sedge species tend to be randomly
interspersed, Carex lacustris often occurs in dense patches.

The most dominant grass species in southern wet meadow is blue joint grass (Calamagrostis canadensis)
(Kost and De Steven 2000, Stout 1914). Other common grasses include: fringed brome (Bromus ciliatus),
fowl manna grass (Glyceria striata), marsh wild timothy (Muhlenbergia glomerata), leafy satin grass
(Muhlenbergia mexicana), and fowl meadow grass (Poa palustris).

A wide variety of wetland forbs occur in southern wet meadow including, Aster puniceus, A. firmus,
Campanula aparinoides, Asclepias incarnata, Cicuta bulbifera, Cirsium muticum, Eleocharis erythropoda,
Eupatorium perfoliatum, Eupatorium maculatum, Galium asprellum, Impatiens capensis, Lycopus
uniflorus, Mentha arvensis, Onoclea sensibilis, Pilea pumila, Polygonum amphibium, Pycnanthemum
virginianum, Rumex orbiculatus, Solidago gigantea, Scutellaria galericulata, Sagittaria latifolia, Solidago
patula, Thalictrum dasycarpum, Thelypteris palustris, Thelypteris palustris, Triadenum fraseri, Typha
latifolia, and Viola cucullata.

Prairie fens typically contain several distinct vegetation zones, which may include emergent marsh, marl
flat, sedge meadow, and wooded fen. The zones correspond to differing levels of groundwater influence
and alkalinity and past natural and anthropogenic disturbances.

Emergent marsh can occur in low, level areas and near the margins of streams and lakes. Dominant
species in this zone include Scirpus acutus (hardstem bulrush), Scirpus americanus (three-square), Carex
lacustris, C. aquatilis (sedges), wide-leaved cattail (Typha latifolia), and arrowhead (Sagittaria latifolia).

Sedge meadow is typically the largest vegetative zone of a prairie fen and is dominated by sedges, grasses,
low shrubs, and a variety of forbs. Sedge meadow may occur in low, level areas and on slopes, where it
often assumes an overall shorter stature. Characteristic sedges include Carex stricta (tussock sedge), C.
sterilis, C. lasiocarpa, C. buxbaumii, C. prairea, and C. diandra. Common grasses include big bluestem
(Andropogon gerardii), little bluestem (A. scoparia), Indian grass (Sorghastrum nutans), marsh wild-
timothy (Muhlenbergia glomerata), fringed brome (Bromus ciliatus), blue-joint grass (Calamagrostis

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
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canadensis), and slender wheatgrass (Agropyron trachycaulum). Low shrubs occurring within the sedge
meadow zone include shrubby cinquefoil (Potentilla fruticosa), alder-leaved buckthorn (Rhamnus
alnifolia), sage willow (Salix candida), meadowsweet (Spiraea alba), and Betula pumila (bog birch).
Common forbs include Eupatorium maculatum (joe-pye weed), E. perfoliatum (common boneset), and
smooth swamp aster (Aster firmus), tall flat-top white aster (A. umbellatus), side-flowering aster (A
lateriflorus), and swamp aster (A. puniceus), whorled loosestrife (Lysimachia quadriflora), Virginia
mountain mint (Pycnanthemum virginianum), Rudbeckia hirta (black-eyed susan), Solidago ohioensis
(Ohio goldenrod), Riddell’s goldenrod (S. riddellii), bog goldenrod (S. uliginosa), sensitive fern (Onoclea
sensibilis), and Thelypteris palustris (marsh fern).

Marl flats are a distinct feature of fens, forming in areas of calcareous groundwater seepage. Marl flats
may occur as small pools or as extensive, level areas. In the later, low peat ridges that support sphagnum
mosses (Sphagnum spp.), pitcher plant (Sarracenia purpurea), and stunted tamarack (Larix laricina) may
be interspersed throughout the broad marl flats. Because the alkaline conditions permit few species to
survive, marl flats are sparsely vegetated. Species occurring within marl flats include the following:
sedges (Carex flava, C. leptalea, and C. sterilis), bog lobelia (Lobelia kalmii), grass-of-Parnassus
(Parnassia glauca), beak-rushes (Rhynchospora alba and R. capillacea), bog arrow-grass (Triglochin
maritimum), twig-rush (Cladium mariscoides), rush (Juncus brachycephalus), golden-seeded spike-rush
(Eleocharis elliptica), spike- rush (Eleocharis rostellata), white lady’s slipper (Cypripedium candidum),
white camas (Zigadenus glauca), and carnivorous plants such as round-leaved sundew (Drosera
rotundifolia), pitcher plant, flat-leaved bladderwort (Utricularia intermedia), and horned bladderwort (U.
cornuta).

In the absence of fire and beaver flooding, the wooded fen zone probably occupies a significantly greater
area within the remaining prairie fens than in the past. Woody species commonly occurring include
Toxicodendron vernix (poison sumac), silky dogwood (Cornus amomum) C. foemina (gray dogwood), C.
stolonifera (red-osier dogwood), Michigan holly (Ilex verticillata), Physocarpus opulifolius (ninebark),
bog birch, nannyberry (Viburnum lentago), tamarack (Larix laricina), yellow birch (Betula
alleghaniensis), Acer rubrum (red maple), and Ulmus americana (American elm). The area occupied by
the wooded fen zone represents portions of the fen that are succeeding to closed-canopy communities such
as southern shrub-carr and relict conifer swamp in the absence of natural disturbance and management.

As such, many of the herbaceous species from the other zones also occur within wooded fen.

Shrub-carr commonly supports three distinct vegetation layers (White 1965). The most pronounced is the
shrub layer, which typically exhibits little stratification or layering, and ranges in height from five to 18ft
(ave. 8.6ft) (White 1965). Common species in the shrub layer include bog birch (Betula pumila),
dogwoods (Cornus foemina, C. stolonifera, C. amomum), Michigan holly (Ilex verticillata), elderberry
(Sambucus canadensis), and willows (Salix bebbiana, S. discolor, S. exigua, S. petiolaris, S. eriocephala).
The shrub layer can be dense to patchy depending on the successional state and local site conditions
within the community. The second vegetation layer is an intermediate layer of tall herbaceous plants such
as water-plantain (Alisma plantago-aquatica), swamp milkweed (Asclepias incarnate), bluejoint grass
(Calamagrostis canadensis), water hemlock (Cicuta maculate), water horsetail (Equisetum fluviatile),
marsh fleabane (Erigeron philadelphicus), common boneset (Eupatorium perfoliatum), rattlesnake grass
(Glyceria canadensis), wild bergamot (Monarda fistulosa), old-field simplex (Potentilla simplex), pasture
rose (Rosa carolina), softstem bulrush (Schoenoplectus tabernaemontani), bulrush (Scirpus pendulus),
Canada goldenrod (Solidago canadensis), and marsh fern (Thelypteris palustris). There may also be a
third vegetative layer of smaller herbaceous species such as bedstraw (Galium spp.), clearweed (Pilea
pumila), northern bugle weed (Lycopus uniflorus), and marsh bellflower (Campanula aparinoides).

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
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Overall, the vegetation of shrub-carr is highly variable due to frequent disturbances and small-scale
differences in micro-topography, soil moisture, and nutrient availability (White 1965).

Disturbance Description
These wetland systems are groundwater-dependent. Water levels fluctuate seasonally, reaching their peak
in spring and lows in late summer (Warners 1993, Costello 1936). However, water levels typically remain
at or near the soil’s surface throughout the year (Warners 1993, Curtis 1959, Costello 1936). For southern
wet meadows, in addition to seasonal flooding, beaver-induced flooding may also play an important role in
maintaining the community by occasionally raising water levels and killing encroaching trees and shrubs.
Beaver may also help create new southern wet meadows by flooding swamp forests and shrub-carr and
thus, creating suitable habitat for the growth of shade-intolerant wet meadow species such as Carex stricta.

Evidence from wetland peat cores and circa 1800s maps indicate that southern wet meadow is a fire-
dependent natural community (Davis 1979, Curtis 1959). Analysis of wetland peat cores shows that
charcoal fragments are consistently associated with sedge and grass pollen (Davis 1979). Conversely,
charcoal fragments are lacking from sections of peat cores dominated by shrub pollen. In southern
Wisconsin, where prevailing westerly winds carry fires eastward, southern wet meadow frequently
occurred adjacent to fire-dependent natural communities such as oak savannas and prairies on the west
side (i.e. windward) of large rivers. While directly east (i.e. leeward) of these same rivers, similar
topography supported fire-intolerant tamarack swamps and mesic forests (Zicker 1955 in Curtis 1959).

By reducing leaf litter and allowing light to reach the soil surface and stimulate seed germination, fire can
play an important role in maintaining southern wet meadow seed banks (Kost and De Steven 2000,
Warners 1997). Fire also plays a critical role in preventing declines in species richness in many
community types by creating micro-niches for small species (Leach and Givnish 1996). Another critically
important attribute of fire for maintaining open southern wet meadow is its ability to temporarily reduce
shrub cover (Reuter 1986).

In the absence of fire or flooding, all but the wettest southern wet meadows typically convert to shrub-car
and eventually swamp forest (Curtis 1959). Because many of the species that inhabit southern wet meadow
are shade-intolerant, species richness usually declines following shrub and tree invasion (White 1965,
Curtis 1959).

Adjacency or Identification Concerns
These communities may occur within depressions surrounded by either fire-dependent uplands such as oak
barrens, oak-pine barrens, oak openings and dry oak forests or surrounded by systems in which fire is
thought to be very infrequent such as southern mesic forest (sugar maple - American beech, basswood
forest). Thus, fire frequency within the graminoid-dominated wetlands is strongly influenced by vegetation
composition of adjacent uplands.

Native Uncharacteristic Conditions

Scale Description

Issues/Problems
The timeframe of the model (1000yrs) does not allow for an adequate description of hydrarch succession.

Comments
For MZ43 this model was adopted from the same BpS in MZ51 by Randy Swaty (rswaty @tnc.org). Only

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
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minor editing of the description was done to fit the geographic range to MZ43 so modelership was not
changed.

Much of the text was taken directly from the Michigan Natural Features Inventory Natural Community
Abstract for southern wet meadow (Kost 2001). Additionally, the prairie fen and shrub-carr portions of the
Vegetation Description were modified from draft community descriptions by M. Kost and R. Schillo,
respectively for updates to the MNFI Community Classification for Michigan. For MZ51, model review
was provided by Dave Cleland (dcleland @fs.fed.us) and Tim Christiansen

(tim.christiansen @us.army.mil).

Vegetation Classes

Indicator Species* and

= Structure Data (for upper layer lifeform)
Canopy Position

Class A 9%

Min Max

Early Development 1 Open SALA2 Lower Cover 0% 20%
Upper Layer Lifeform POCO14  Lower Height Herb Om Herb 0.5m

Herbaceous TYLA Lower Tree Size Class | None

IShrub CASTS8  Lower

DT u Fuel Model ] Upper layer lifeform differs from dominant lifeform.

ree Fuel Model

Description

This class a beaver meadow with emergent marsh vegetation. This is an early seral stage with open water and
emergent vegeation such as Sagittaria latifolia, Pontedaria cordata, Nuphar variegata, and Typha latifolia.
Absence of flooding was represented in this class by AltSuccession with a probability of .05 (20yrs) and
would move the system to class B. Absence of flooding can be caused by periodic drought or local extirpation
of beaver due to trapping or predation by wolves.

Indicator Species* and Structure Data (for upper layer lifeform)

ClassB  60% Canopy Position Min Max
Late Development 1 Open CAST8  Lower Cover 0% 20 %
Upper Layer Lifeform CAAQ Lower Height Herb 0.6m Herb >1.1m
Herbaceous CACA4  Lower Tree Size Class | None
EUMAG6 Lower
L] Shrub L] Upper layer lifeform differs from dominant lifeform.
[] Tree Fuel Model
Description

This class represents sedge-dominated wet meadow (sedge meadow) and prairie fen (calcareous fen), which is
dominated by Carex stricta and other sedges along with bluejoint grass (Calamagrostis canadensis), and other
grasses, rushes, and forbs. Frequent replacement fires (every 10yrs) and seasonal flooding (represented by
Wind/Weather/Stress at .5 probability, every 2 years) help to maintain this class in an open condition and the
structural and species diversity. Beaver flooding resulting in setting-back succession to emergent marsh or
beaver meadow was represented by Optionl with a probability to .005 (200yrs). In the absence of natural
disturbance, which is represented by AltSuccession, shrubs colonize the open meadow and result in
succession to shrub-carr (class C) in 60yrs.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
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Class C 27 %

Indicator Species* and

Canopy Position

Structure Data (for upper layer lifeform)

I ate I)eve [6) l C( ’F{ ) d Min Max
ment 2 C (O} d M Ml € v / /
Sl KLAZ Mldd]e ! lm Shrub >3.1m

Upper Layer Lifeform

[] Herbaceous
Shrub

Tree
Description

Fuel Model

ILVE Middle

Tree Size Class | None

L] Upper layer lifeform differs from dominant lifeform.

Class C represents shrub-carr, a shrub-dominated wetland comprised of dogwoods (Cornus foemina, C.
stolonifera, C. amomum), Michigan holly (Ilex verticillata), elderberry (Sambucus canadensis), and willows
(Salix bebbiana, S. discolor, S. exigua, S. petiolaris, S. eriocephala). The ground layer of shrub-carr is
typically diverse with a mix of wet meadow and forested wetland vegetation. Many of the sedges formerly
abundant in class B (sedge meadow) continue to be present but in a relatively suppressed condition due to the
lower light levels under the cover of shrubs. Option] represents severe beaver-flooding with a probability of
.005 (200yrs) and the creation of a beaver pond with emergent marsh vegetation (class A). Option2
represents less severe beaver-flooding with a probability of .02 (50yrs), which results in shrub mortality and
the release of suppressed sedges and creation of a sedge meadow (class B). Seasonal flooding as well as years
of high water or drought are represented by Wind/Weather/Stress with a probability of .1 (10yrs) and help
maintain structural and species diversity of this class In the absence of beaver flooding, trees become
established and the community succeeds to swamp forest (class D) after 80yrs.

Class D 4%

Indicator Species* and

Canopy Position

Structure Data (for upper layer lifeform)

Late Development 3 Closed LALA  Upper Cover A(:’;”o/ ’1‘{;"0/
PIST Upper ° °
Upper Layer Lifeform ACRU Upper Height Tree 10.1m Tree 25m
D Herbaceous FRNI Upper Tree Size Class | Medium 9-21"DBH
LI Shrub
Tree Fuel Model [JUpper layer lifeform differs from dominant lifeform.
Description

This class represents swamp forest, which may be dominated by conifers, hardwoods, or a mix of both.
Dominant tree species may include tamarack (Larix laricina), white pine (Pinus strobus), black ash (Fraxinus
nigra), American elm (Ulmus americana), red maple (Acer rubrum), silver maple (Acer saccharinum), and
yellow birch (Betula allegheniensis). Windthrow, seasonal flooding, and years of high water or drought are
represented by Wind/Weather/Stress with a probability of .1 (10yrs) and help maintain structural and species
diversity of this class. Option] represents severe beaver-flooding with a probability of .005 (200yrs) and the
creation of a beaver pond with emergent marsh vegetation (class A). Option2 represents less severe beaver-
flooding with a probability of .02 (50yrs), which results in shrub mortality and the release of suppressed
sedges (e.g. class B, sedge meadow).

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
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Class E 0%
[Not Used] [Not Used]

Upper Layer Lifeform
] Herbaceous
I Shrub
[ Tree

Description

Fuel Model

Indicator Species® and  gyrycture Data (for upper layer lifeform)
Canopy Position Min Max

Cover % %

Height

Tree Size Class ‘

[] Upper layer lifeform differs from dominant lifeform.

Disturbances

Fire Regime Group**: |

Historical Fire Size (acres)
Avg 0
Min 0
Max (

Sources of Fire Regime Data

[ ]Literature
[ ]Local Data
Expert Estimate

Additional Disturbances Modeled

[ JInsects/Disease

FireIntervals 4,5/ MinFI  MaxFI  Probability — Percent of All Fires

Replacement

Mixed 16.77 0.05964 100
Surface

All Fires 17 0.05966

Fire Intervals (FI):

Fire interval is expressed in years for each fire severity class and for all types of fir
combined (All Fires). Average Fl is central tendency modeled. Minimum and
maximum show the relative range of fire intervals, if known. Probability is the inver
of fire interval in years and is used in reference condition modeling. Percent of all
fires is the percent of all fires in that severity class.

[ INative Grazing ]Other (optional 1) severe beaver flooding

VI Wind/Weather/Stress [_]Competition v]Other (optional 2) less severe beaver

flooding

References

Bowles, M., J. McBride, N. Stynoff and K. Johnson. 1996. Temporal changes in vegetation composition and
structure in a fire-managed prairie fen. Natural Areas Journal 16:275-278.

Costello, D.F. 1936. Tussock meadows in southeastern Wisconsin. Botanical Gazette 97:610-48.

Curtis, J.T. 1959. Vegetation of Wisconsin: An ordination of plant communities. The University of

Wisconsin Press, Madison, WI1.

Davis, A.M. 1979. Wetland succession, fire and the pollen record: A Midwestern example. The American

Midland Naturalist 102:86-94.

Hammerson, G. 1994. Beaver (Castor canadensis): Ecosystem alterations, management and monitoring.
Natural Areas Journal 14(1):44-57.

Kost, M.A. 2001 Natural community abstract for southern wet meadow. Michigan Natural Features

Inventory, Lansing, MI. 6 pp.

Kost, M.A. and D. De Steven. 2000. Plant community responses to prescribed burning in Wisconsin sedge

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev

Monday, March 02, 2009

Page 170 of 185



meadows. Natural Areas Journal 20:36-49.

Leach, M.K. and T.J. Givnish. 1996. Ecological determinants of species loss in remnant prairies. Science
273:1555-1558.

Michigan Natural Features Inventory. 2003. Draft description of Michigan natural community types.
(Unpublished manuscript revised March 4, 2003.) Michigan Natural Features Inventory, Lansing, MI. 36

pp.
http://www.msue.msu.edu/mnfi/lists/natural_community_types.pdf.

NatureServe. 2007. International Ecological Classification Standard: Terrestrial Ecological Classifications.
NatureServe Central Databases. Arlington, VA. Data current as of 10 February 2007.

Raab, J.B., P.J. Comer, D.A. Albert and M.A. Kost. 1997. Natural community abstract for Prairie Fen.
Natural Features Inventory, Lansing, MI. 6 pp.

Reuter, D.D. 1986. Sedge meadows of the upper Midwest: A stewardship abstract. Natural Areas Journal
6:27-34.

Stout, A.B. 1914. A biological and statistical analysis of the vegetation of a typical wild hay meadow.
Transactions of the Wisconsin Academy of Sciences, Arts and Letters 17:405-57.

Warners, D.P. 1993. Species diversity in southern Michigan sedge meadows: Unpublished report to The
Nature Conservancy, Michigan Chapter, East Lansing, MI. 35 pp.

Warners, D.P. 1997. Plant diversity in sedge meadows: Effects of groundwater and fire. PhD dissertation,
University of Michigan, Ann Arbor, MI. 231 pp.

White, K.L. 1965. Shrub-carrs of southeastern Wisconsin. Ecology 46:286-304.

Zicker, W.A. 1955. An analysis of Jefferson County vegetation using surveyor’s records and present day
data. MS thesis, University of Wisconsin, Madison, WI.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev

Monday, March 02, 2009 Page 171 of 185



LANDFIRE Biophysical Setting Model
Biophysical Setting 4314950 Western Great Plains Depressional Wetland

Systems
] This BPS is lumped with:
(] This BPS is split into multiple models:
General Information
Contributors (also see the Comments field Date  6/1/2007
Modeler 1 Dave Ode dave.ode @state.sd.us Reviewer Jim Drake jim_drake @natureser
ve.org

Modeler 2 Co-RL Elena econtreras @tnc.org Reviewer

Contreras (modeling

fixes only)
Modeler 3 Reviewer
Vegetation Type Map Zone Model Zone
Upland Grassland/Herbaceous 43 []Alaska [IN-Cent.Rockies

[ ] California [ ]Pacific Northwest

Dominant Species* General Model Sources .
[ ]Great Basin [ ]South Central

PASM  ELPA3 Literature [ 1Great Lakes [ ]Southeast
JUBA Local Dat? [ ] Northeast []S. Appalachians
HOJU PUCCI Expert Estimate Northern Plains [ ] Southwest

ELAC POAMS

Geographic Range
This systems group occurs across the western Great Plains from ND and KS west to MT and south to TX.

This system occurs in ECOMAP sections 331F, 331C, 332C, 332E, 332F and subsection 332Bd. It occurs
in northern part of map zone 31 and west of the sandhills, subsections 331Fs and 331Fh. There might be
some of this system in subsection 332Bd and other areas of MZs 39 and 40.

This includes wetlands in the Sandhills.

Biophysical Site Description
These are semi-arid unglaciated depressional wetlands.This system includes wetlands that form in upland
and lowland depressions across the western Great Plains. Isolated depression wetlands (including playa
lakes) form in small basins within upland landscapes that are rarely linked to outside groundwater
sources and do not have an extensive watershed. Open depression wetlands form in lowlands, including
lake borders and stream margins, that have more open basins, usually have a larger watershed, and a
permanent water source throughout most of the year (except during exceptional drought years). The
isolated depressions are typified by the presence of an impermeable layer such as a dense clay, hydric soil
and are usually recharged by rainwater and nearby runoff. (Nature Serve 2007).

Isolated ponds and lakes can experience periodic drawdowns during drier seasons and years and are often
replenished by spring rains. In areas of saline soils, both isolated and open depressions will be more

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http:/plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
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brackish, with associated vegetation differences. Salt encrustations can occur on the surface in some of
these depressions. Soils are severely affected by the saline conditions and have poor structure.

The system includes submergent and emergent marshes, and associated wet meadows and wet prairies.
These types can also drift into stream margins that are more permanently wet and linked directly to basin
via groundwater flow from/into the pond or lake. Isolated ponds and lakes can experience periodic
drawdowns during drier seasons and years and are often replenished by spring rains.

Vegetation Description
In MZ38, Eleocharis spp., Hordeum jubatum, and common forbs such as Coreopsis tinctoria,
Symphyotrichum subulatum (= Aster subulatus), and Polygonum pensylvanicum (= Polygonum bicorne)
are common vegetation in the wetter and deeper depressions, while Pascopyrum smithii and Buchloe
dactyloides are more common in shallow depressions in rangeland. Open depression wetlands include
submergent and emergent marshes with Typha spp. and Schoenoplectus spp., and associated wet
meadows and wet prairies. In areas of saline soils, both isolated and open depressions will be more
brackish, with associated vegetation differences. Salt encrustations can occur on the surface in some
depressions, and the soils are severely affected and have poor structure. Species that typify these systems
are salt-tolerant and halophytic species such as Distichlis spicata, Sporobolus airoides, and Hordeum
jubatum. Other commonly occurring taxa include Puccinellia nuttalliana, Salicornia rubra, Suaeda
calceoliformis, Spartina spp., and shrubs such as Sarcobatus vermiculatus and Krascheninnikovia lanata
(NatureServe 2007).

The PASM/ELXE (ELXE is a component of the ELPA3 complex) complex dominate diagnostically. That
is the complex that is only in this BpS and not generally in prairie potholes. Hordeum jubatum and
Polygonum coccineum is also diagnostic, although those might occur in prairie potholes too.

Disturbance Description
Flooding, grazing, drought and fire represent significant disturbances to this group of ecosystems.

Fire: Plant communities providing saltgrass habitat are diverse and exhibit a wide range of fire
frequencies. Saltgrass is found in desert shrub communities that have fire return intervals of less than 35
to over 100yrs (Hauser 2006). Some saltgrass communities occur rarely in western and central southern
NE (i.e. Salt Creek in the vicinity of Lincoln, NE).

Depending on alkalinity, fire frequency would vary — high alkalinity would prevent sufficient
accumulation of fuel much of the time, especially where the graminoid community is sparse or absent.

At least in NE, fire frequency might have been similar to the surrounding prairie which is more likely to
have been every three to four years (Bragg 1995).

Historical fire size is dependent on the surrounding vegetation and the size of the depressional wetland.
Fire could burn an entire small area if fuel occurred across it. Generally, however, fires would burn less
than the entire depression if water or bare soil prevented a fire from sweeping across the center. Fire size
would vary from less than a hectare to several hectares. The frequency of burning would largely mimic the
MEFRI of the surrounding prairie unless the vegetation of the depressional wetland does not support
graminoids that approximate the fuels of the surrounding vegetation. In this case the MFRI would be
longer (Collins and Uno 1983).

Hydrology: Hydrology affects this system. However, it is dry for more years than wet. The flooding

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
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frequency would put this into a different system than the surrounding grassland. It floods often enough
with predictable regularity. It usually behaves like the surrounding grassland in terms of fire. It would
experience more fire than other wet communities, such as prairie potholes, because it is drier. The small
wetlands would burn more frequently than the large ones, since the large ones might have more bare
ground or be deeper.

Drought occurs in this system, and there are regular wet/dry cycles. This system is either all wet or all dry,
which is simpler than how the prairie pothole system functions.

Grazing: Grazing might have had an effect on this system. There would be trampling disturbance due to
the softness of the soil. Trampling would be more severe than the surrounding grassland because of the
wetness. Grazing by native ungulates such as buffalo and antelope can affect non-saline ecosystems where
the grazers may be particularly likely to congregate at any time of the year but particularly during
droughts. Non-alkaline sites may be more affected by grazing that alkaline sites.

Return interval for fire could be extended by ungulate grazing if ungulates graze the depressions.

Other: Episodic disturbance is caused by insect infestation (grasshoppers, range caterpillars, Mormon
crickets). This was not modeled.

Adjacency or Identification Concerns
This system is typically embedded within a matrix of mixedgrass prairie (Central Mixedgrass Prairie). It
can be surrounded by tallgrass prairies but generally occurs west of the range of tallgrass communities.
Some occurrences will be adjacent to either Central Tallgrass Prairie or Western Great Plains Tallgrass
Prairie.

This system can be confused with Eastern Great Plains Wet Meadow, Prairie, and Marsh where the
transition between these two occurs. The transition line between these two Systems is along the line
between ECOMAP Provinces 332 and 251.

The Nebraska Sandhill “wetlands” or lakes differ from other depressional wetlands; however, this 1495
description focuses on combining several small ecosystems (i.e. the various types of depressional wetlands)
which (1) individually are very small in extent and (2) typically are embedded within a larger surrounding
plant community that would dictate the general fire regime for the region. Sandhills wetlands are very
small; some should be included within this BpS 1495 Western Great Plains Depressional Wetland
Systems, but some should just be lumped with an adjacent system such as tallgrass prairie.

The rainwater basins of NE are mostly lowland prairie. They are connected to groundwater or associated
with Platte River water. However, these are relatively small ecosystems and are not modeled separately but
should rather just be a part of their adjacent system. They are generally embedded in the larger landscape.

These wetlands are affected by hydrological changes, grazing, and conversion to agricultural use. Species
richness can vary considerably among individual examples and is especially influenced by adjacent land
use. Agriculture is often adjacent and may provide nutrient and herbicide runoff (NatureServe 2007).

This system might not be that departed from how it appeared historically. There are not many exotics. It
has been plowed and drained some. And it probably burns less frequently than its historical occurrence.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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For saline wetlands, other than losses to human activity, the systems may be somewhat similar to historic
conditions since they were probably not substantively affected by biotic factors. For non-saline ecosystems,
differences could be substantial with greater woody plant cover, greater disturbance by cattle, and
concomitant changes in composition and erosion.

There is a current problem with reed canary grass (PHAR).

Since the early 1900s, fire has been excluded and nonnative species such as Japanese brome (Bromus
japonicus), smooth brome, Kentucky bluegrass, crested wheatgrass (Agropyron cristatum), and Canada
thistle (Cirsium arvense) have taken a strong hold in the Great Plains mixedgrass prairies where saltgrass
occurs (Hauser 2006).

Non-native invasive species (e.g. Bromus inermis and B. japonicus) may be confused with native
successional species although, more likely, these species will have changed the successional dynamics both
with respect to the dominant vegetation and to the likelihood of fire (e.g. if there is a greater cover of
grasses ).

Bromus japonicus is the most likely exotic to become common in this type.
Native Uncharacteristic Conditions

Scale Description
In South Dakota, historically, this system is mostly 20-100ac, and maybe as small as ten acres. Where
these systems occur currently they may be even smaller due to land management.

Historical fire size is very dependent upon the surrounding vegetation.

Issues/Problems
There is very little research on this system and its dynamics especially in the Great Plains area.

Comments
For MZ43 this model was adopted from the same BpS in MZ40 by Randy Swaty (rswaty @tnc.org). Only
minor editing of the description was done to fit the geographic range to MZ43 so modelership was not
changed.

For MZs 31, 39 and 40 was adapted from the model from the same BpS 1495 from MZs 29 and 30
reviewed by Tom Bragg (tbragg @mail.unomaha.edu), Peter Lesica peter.lesica@mso.umt.edu and Kathy
Roche kroche @fs.fed.us. For MZs 31, 39 and 40, quantitative and descriptive changes were made due to a
different understanding and to better reflect these systems in the Great Plains; this included adding more
frequent fire. Co-Regional Lead Elena Contreras also added in descriptions from NatureServe and made
the quantitative changes to the model according to modeler/reviewer suggestions.

The model for MZs 29 and 30 was adopted as-is from the same BpS from MZ20 which was reviewed by
Linda Vance.

The model for MZ20 was adapted from the draft model for the same BpS from MZ22 created by Kathy
Roche and Carolyn Meyer. Descriptive changes were made to reflect the system within MZ20 and to more
fully describe the system.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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This model for MZ22 was adapted from the model from BpS 1149 in MZ28, which was an adjacent
western Great Plains shortgrass prairie model. Quantitative and descriptive changes were made, and this
is in essence a new model. Therefore, comments and modeler and reviewer names from 281149 have been
removed.

Vegetation Classes

Class A 47% Ié\dicatoLSpif:ies* and  girycture Data (for upper layer lifeform)
anopy Position )
Min Max

Early Development 1 All Structure PASM Upper Cover 0% 50%
Upper Layer Lifeform Upper Height Herb Om Herb 1.0m

Herbaceous HOJU Upper Tree Size Class | None

IShrub ELAC  Upper

DT Fuel Model 1| [ JUpper layer lifeform differs from dominant lifeform.

ree Fuel Model

Description

This class is dominated by resprouts and seedlings of grasses and post-fire associated forbs of low to medium
height with variable canopy cover. This class revegetates quickly and fills up, and annuals come in quickly
after disturbance (thus the 0-50% cover, unlike the models from previous map zones).

Rhizomatous perennials are in this class. The system can be flooded out, and when the water goes down,
there is bare soil. But then it is rapidly colonized by HOJU or other annuals. Then in a few years (Eliocharis
persists in the seed bank and sprouts up), western wheatgrass comes in over time, and this becomes more like
a grassland, until it gets flooded again. This class would persist for probably only about five years, as
vegetation establishes quickly in the Dakotas and NE. It might stay as open water for a short while, but once
it gets out of the open water stage, it would go to a developed grassy stage quickly.

The only way this class would persist in this class longer would be if there was some fairly heavy livestock
grazing. Class B would be back in just a few years following a fire.

Fire would cause little change in species composition except possible a temporary decline in Puccinellia and
Hordeum (bunch grasses).

Native grazing and herbivory could be heavy (10% of this class each year).

Replacement fire occurs with a frequency similar to that in the adjacent grassland communities and more
frequent than that for prairie potholes, because this system is drier more often than prairie potholes. Return
interval was therefore modeled as occurring every 20yrs, since prairie potholes were modeled at a S0yr return
interval and grasslands at five to ten years. It is thought that it would take longer for fire to rotate among all
of the wetlands than the grassland, however, which is why a less frequent interval than grassland was chosen.
(Previous map zones modeled a less frequent return interval; however, that thinking was rejected for map
zones 31,39,40).

Regular flooding and drought was also modeled as wind/weather stress and Optional 1, respectively, as
occurring every five years combined.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Indicator Species* and Structure Data (for upper layer lifeform)

Class B 53 % Canopy Position Min Max
Mid Development 1 Closed PASM  Upper Cover 519 100 %
Upper Layer Lifeform Upper Height Herb Om Herb 1.0m
Herbaceous ELAC  Upper Tree Size Class | None
HOJU Upper
U] Shrub PP Upper layer lifeform differs from dominant lifeform.
[] Tree Fuel Model 1
Descriotion Scattered shrubs may be present.

This class establishes quickly after disturbance. Other species could include Schoenoplectus (bulrush) or
Typha.

Flooding could take this class back to class A. This was modeled with a return interval of 10yrs.

Drought also occurs with a modeled return interval of every 10yrs.

Native grazing and herbivory could be heavy (20% of this class each year).

Replacement fire occurs with a frequency similar to that in the adjacent grassland communities and more
frequent than that for prairie potholes, because this system is drier more often than prairie potholes. Return
interval was therefore modeled as occurring every 20yrs, since prairie potholes were modeled at a 50yr return
interval and grasslands at five to ten years. It is thought that it would take longer for fire to rotate among all

of the wetlands than the grassland, however, which is why a less frequent interval than grassland was chosen.

Indicator Species* and
Canopy Position

Class C 0%

Structure Data (for upper layer lifeform)

Min Max
[Not Used] [Not Used] Cover % %
Height

Upper Laver Lifeform Tree Size Class |

[ JHerbaceous ) ) ) ]

DShrub L] Upper layer lifeform differs from dominant lifeform.

Tree Fuel Model

Description

Indicator Species* and
Canopy Position

Class D 0% Structure Data (for upper layer lifeform)

Min Max
[Not Used] [Not Used] Cover % %
Upper Layer Lifeform Height
L Herbaceous Tree Size Class |
I Shrub . . o
Tree Fuel Model [] Upper layer lifeform differs from dominant lifeform.
Description

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Class E 0%

Indicator Species* and

Structure Data (for upper layer lifeform)

Canopy Position

Min Max
[Not Used] [Not Used] Cover % %
Upper Layer Lifeform Height
[ Herbaceous Tree Size Class ‘
L JShrub . . . .
DTree Fuel Model [] Upper layer lifeform differs from dominant lifeform.
Description
Disturbances

Fire Regime Group**: ||

Historical Fire Size (acres)
Avg 10
Min 1
Max 200

Sources of Fire Regime Data

Literature
Local Data
Expert Estimate

Additional Disturbances Modeled

[ JInsects/Disease

Wind/Weather/Stress []Competition

FireIntervals 4,5/ MinFI  MaxFI  Probability — Percent of All Fires
Replacement  20.02 10 100 0.04995 100
Mixed
Surface
All Fires 20 0.04997

Fire Intervals (FI):

Fire interval is expressed in years for each fire severity class and for all types of fir
combined (All Fires). Average Fl is central tendency modeled. Minimum and
maximum show the relative range of fire intervals, if known. Probability is the inver
of fire interval in years and is used in reference condition modeling. Percent of all
fires is the percent of all fires in that severity class.

[VINative Grazing ]Other (optional 1) drought

[ ]Other (optional 2)
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LANDFIRE Biophysical Setting Model
Biophysical Setting 4315180 North-Central Interior Wet Flatwoods

(] This BPS is lumped with:
[ This BPS is split into multiple models:

‘General Information
Contributors (also see the Comments field Date 10/4/2007
Modeler 1 Brad Slaughter slaughterb@michigan.g  Reviewer Jim Drake jim_drake @natureser
ov ve.org

Modeler 2 Reviewer
Modeler 3 Reviewer
Vegetation Type Map Zone Model Zone
Forest and Woodland 43 [ ]Alaska [ IN-Cent.Rockies

. . [ ] California []Pacific Northwest
Dominant Species* General Model Sources .

- [ ]Great Basin [ ]South Central

QUPA2  QUMA2 vILiterature [ ] Great Lakes [ ]Southeast
QUBI [JLocal Daté [ ]Northeast []S. Appalachians
QSI;/[\JZ VIExpert Estimate Northern Plains [ | Southwest

Geographic Range
This wet-mesic to wet forest type is distributed from northeastern OH and northwestern PA primarily on
the lakeplain across the glaciated Midwest to eastern IA and eastern MO. In MZ42, this is likely limited

to ECOMAP subsections 251Cf and 251Ch.

In Zone 62, this type is concentrated in Subsection 2221a (Lake Erie Plain), and may occur in 221Fa
(Allegheny Plateau), 221Fb (Grand River-Pymatuning Lowlands). Flatwoods are common in the grand
river lowlands., and 221Fc (Akron Kames).

Biophysical Site Description
The North-Central Interior Wet Flatwoods system occurs primarily on glacial lakeplain and sometimes on
poorly drained uplands or depressions on tillplains or outwash plains. The community is restricted or
nearly restricted to regions impacted by the Wlan glaciation.

Soils are imperfectly to poorly drained and aerated, and an impermeable clay layer is often present,
leading to seasonal ponding in the spring and drought in the summer. Plants characteristic of this BpS
are adapted to fluctuating water tables. In addition, plants are often limited by light where dense forest
canopies have developed.

Vegetation Description
Sites are characterized by a closed to partially open canopy dominated primarily by pin oak (Quercus
palustris) and swamp white oak (Q. bicolor), but a variety of lowland and upland trees can be occasional
to locally important or dominant, including red maple (Acer rubrum), silver maple (A. saccharinum),
sugar maple (A. saccharum), bur oak (Quercus macrocarpa), red oak (Q. rubra), Shumard’s oak (Q.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http:/plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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shumardii) (unlikely in this map zone), white oak (Q. alba), chinquapin oak (Q. muhlenbergii), beech
(Fagus grandifolia) (not in MZ42), green ash (Fraxinus pennsylvanica), pumpkin ash (F. profunda),

white ash (F. americana), black ash (F. nigra), sour-gum (Nyssa sylvatica), American elm (Ulmus
americana), shagbark hickory (Carya ovata), bitternut hickory (C. cordiformis), tulip-tree (Liriodendron
tulipifera) (not in MZ42), and basswood (Tilia americana). Fluctuating water levels allow the coexistence
of upland and lowland trees. The shrub layer is characterized by saplings of the canopy species, in
addition to winterberry (Ilex verticillata), spicebush (Lindera benzoin), musclewood (Carpinus
caroliniana), prickly ash (Zanthoxylum americanum), buttonbush (Cephalanthus occidentalis), and maple-
leaved viburnum (Viburnum acerifolium) (Andreas 1989, Schneider and Cochrane 1998, Fike 1999,
Mack 2004, NatureServe 2007).

The ground flora is often sparse or patchy due to seasonal inundation, and composition can vary widely
across the range of the BpS. Characteristic species may include wood reedgrass (Cinna arundinacea),
sedges (Carex blanda, C. grayi, C. laxiculmis, C. lupulina, C. muskingumensis, C. rosea), riverbank wild-
rye (Elymus riparius), Virginia wild-rye (E. virginicus), spring cress (Cardamine bulbosa), Pennsylvania
bitter cress (C. pensylvanica), spring beauty (Claytonia virginica), fowl manna grass (Glyceria striata),
mayapple (Podophyllum peltatum), violet wood-sorrel (Oxalis violacea), partridge berry (Mitchella
repens), Canada mayflower (Maianthemum canadense), jack-in-the-pulpit (Arisaema triphyllum),
clearweed (Pilea pumila), bedstraws (Galium spp.), poison ivy (Toxicodendron radicans), arrow-leaved
tear-thumb (Polygonum sagittatum), halberd-leaved tear-thumb (P. arifolium), and cinnamon fern
(Osmunda cinnamomea). (Andreas 1980, Schneider and Cochrane 1998, Fike 1999, Mack 2004,
NatureServe 2007).

Disturbance Description
Fire Regime V characterizes this system, dominated by high-intensity, low-frequency fires that occur in
greater than 1000yr intervals. Low-intensity surface fires may have been more frequent, particularly in
stands adjacent to fire-prone lakeplain prairie and savanna types. Return interval for light surface fires is
unknown.

Historically, this forest type was likely most often disturbed by fire during periods following catastrophic
wind events or extreme drought. Seasonal ponding and flooding, followed by summer drought, are the
predominant disturbance factors for this BpS.

Spring flooding restricts seed germination and diversity of shrubs and ground layer species. Summer
drought is an additional stressor. Shallowly rooted trees are subject to windthrow, but are typically rooted
in mineral soils, which have greater structural stability than organic soils.

Adjacency or Identification Concerns

Native Uncharacteristic Conditions

Strong dominance by red maple may indicate previous disturbance (grazing or pasturing, hydrologic
alteration, beaver flooding, etc.).

Scale Description
This system typically occurs as small to large patches, the largest patches occurring on glacial clay and
sand-clay lakeplain.

Issues/Problems
Historically, elm was a canopy component within flatwoods. However, this species has been largely
eliminated from this system due to Dutch elm disease. American elm (Ulmus americana) is now generally

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http:/plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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only present in the understory and midstory in contemporary forests, whereas historically it would have
been the occasional canopy dominant.

Uncharacteristic conditions in this setting include infestation by exotic earthworms of European species
that have affected or begun to affect soil conditions, herb/forb species representation, and tree
regeneration (Hale et al. 1999).

Comments
For MZA43 this model was adopted from the same BpS in MZ40 by Randy Swaty (rswaty @tnc.org). Only
minor editing of the description was done to fit the geographic range to MZ43 so modelership was not
changed.

This model was based in part on Model 5114790 (Brad Slaughter, slaughterb@michigan.gov, and Becky
Schillo). For MZ51 review was provided by Tom Arbour (Tom.Arbour @dnr.state.oh.us).

Vegetation Classes

Indicator Species” and  gyyycture Data (for upper layer lifeform)

Class A 11%

Canopy Position Min Max

Early Development 1 All Structure QUPA2  Upper Cover 0% 30%
Upper Layer Lifeform ACSA2  Upper Height Tree Om Tree 10m

[] Herbaceous ILVE Lower Tree Size Class ‘ Pole 5-9" DBH

LIShrub LIBE3  Lower

T ru Fuel Model 5 [] Upper layer lifeform differs from dominant lifeform.

ree Fuel Model

Description

This stage ranges from 0-29yrs and succeeds to class B. This stage is an early successional stand following a
rare stand-replacing fire or windstorm. Shrubs and tree species that respond rapidly to fire increase in
dominance over time. Important species may include many of the characteristic canopy trees, in addition to
shrubs such as winterberry (Ilex verticillata) and spicebush (Lindera benzoin).

This stage results from major disturbance, including stand-replacement fire or windthrow. Rare replacement
fires, modeled with the probability of occurring every 1000yrs, and catastrophic windthrow every 300yrs can
maintain the system in class A (an early shrub- or sapling- dominated successional stage). As with all stages
of this system, seasonal annual spring flooding would occur. This natural process was not explicitly modeled
but it should be assumed that it is occurring annually and maintaining the swamp forest instead of allowing it
to succeed to drier forest type.

Indicator Species* and Structure Data (for upper layer lifeform)

Class B 16 % Canopy Position Min Max
Mid Development 1 Closed QUPA2  Upper Cover 31% 100 %
Upper Layer Lifeform QUBI Upper Height Tree 10.1m Tree 25m
] Herbaceous ACRU  Upper Tree Size Class | Medium 9-21"DBH
ACSA2  Upper
[ Shrub PP L] Upper layer lifeform differs from dominant lifeform.
Tree Fuel Model §
Description

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Mid-development forested swamp stage: 30-79yrs old. Scattered tree canopy develops from seedlings that
establish under shrubs. Typical species include pin oak (Quercus palustris), swamp white oak (Quercus
bicolor), red maple (Acer rubrum), silver maple (Acer saccharinum), and a variety of other canopy associates.
General appearance is of a tree-dominated system with an open, ragged or patchy tree canopy. As with all
stages of this system, seasonal annual spring flooding would occur. This natural process was not explicitly
modeled but it should be assumed that it is occurring annually and maintaining the swamp forest instead of
allowing it to succeed to drier forest type.

This stage transitions to class C in the absence of major disturbance(s). Replacement fires were estimated to
occur every 1000yrs; this likely varied across the region and depending on the nature of the upland matrix in
any given area (fire-dependent vs. fire-intolerant). Replacement fires or catastrophic windstorms (modeled at
a 300yr return interval) return the system to class A (an early shrub-dominated successional stage).

Indicator Species* and

Class C 73% Canopy Position Structure Data (for upper layer lifeform)
Min Max
Late Development 1 Closed QUPA2  Upper a :
QUBI  Upper Cover 61 % 100 %
ACRU  Upper Height Tree 25.1m Tree 50m
UIEeI;La;/er Lifeform ACSA2 Upper Tree Size Class ‘ Very Large >33"DBH
erbaceous . . | |
[] Shrub L] Upper layer lifeform differs from dominant lifeform.
VI Tree Fuel Model §
Description

Mature forested flatwoods: Mature, multi-seral stands aged 80yrs+. This stage is dominated by the same tree
species as class B although the shrub layer is greatly reduced.

This stage is maintained by frequent windthrow of single trees or small to large patches of trees. Replacement
fires were estimated to occur every 700-1000 years; this likely varied across the region and depending on the
nature of the upland matrix in any given area (fire-dependent vs. fire-intolerant). Replacement fires return

the system to class A (an early shrub- and sapling-dominated successional stage). Catastrophic windthrow
was estimated to occur every 300yrs and would also return the system to class A.

As with all stages of this system, seasonal annual spring flooding would occur. This natural process was not
explicitly modeled but it should be assumed that it is occurring annually and maintaining the swamp forest
instead of allowing it to succeed to drier forest type.

o Indicator Species* and
Class D 0% Canopy Position

Structure Data (for upper layer lifeform)

Min Max
[Not Used] [Not Used] Cover % %
Upper Layer Lifeform Height
L Herbaceous Tree Size Class |
I Shrub . . .
DTree Fuel Model [] Upper layer lifeform differs from dominant lifeform.
Description

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit http://plants.usda.gov.
**Fire Regime Groups are: I: 0-35 year frequency, surface severity; Il: 0-35 year frequency, replacement severity; I1l: 35-100-
year frequency, mixed severity; IV: 35-100+ year frequency, replacement severity; V: 200+ year frequency, replacement sev
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Class E 0%

Indicator Species* and

Structure Data (for upper layer lifeform)

Canopy Position

Min Max
[Not Used] [Not Used] Cover % %
Upper Layer Lifeform Height
[ Herbaceous Tree Size Class ‘
L JShrub . . . .
DTree Fuel Model [] Upper layer lifeform differs from dominant lifeform.
Description
Disturbances

Fire Regime Group**: V

Historical Fire Size (acres)
Avg 5000
Min 10
Max 10000

Sources of Fire Regime Data

Literature
[ ]Local Data
[ |Expert Estimate

Additional Disturbances Modeled

[ JInsects/Disease

Wind/Weather/Stress [_]Competition

FireIntervals  AygF)  MinFI  MaxFI  Probability  Percent of All Fires
Replacement 1011 0.00099 98
Mixed
Surface
All Fires 1008 0.00101
Fire Intervals (FI):

Fire interval is expressed in years for each fire severity class and for all types of fir
combined (All Fires). Average Fl is central tendency modeled. Minimum and
maximum show the relative range of fire intervals, if known. Probability is the inver
of fire interval in years and is used in reference condition modeling. Percent of all
fires is the percent of all fires in that severity class.

[ INative Grazing [ ]Other (optional 1)
[ ]Other (optional 2)
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