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Geographic Range
This BpS model represents the “cove forests™ or mixed-mesophytic forests {including “Acid Coves” with
Hemlock) of sheltered topographic positions in the Southern Blus Ridge and central Appalachian
Mountains, ranging from northwestern GA through the southern Appalachians of the Carolinas and VA.
1t is found in an area that generally corresponds {in the south} with the Appalachian Cak region of

- Kiichler (1964). To the northern end of its range, it includes parts of the Northern Hardwoods and Oak-
Pine regions, and to the west it includes the higher elevation and more rugged parts of the Mixed
Mesophytic region (e.g. Pine and Black Mountains in XY). This rarge is generaily consistent with M221
of Keys et al. (1995),

Blophysical Site Description :
Mixed mesophytic forests occur on moist, topographically protected areas (e.g. coves, v-shaped valleys,
north and east facing toe slopes) within highly dissected hills and mountains, Qn slopes it forms a mosaic
with pyrogenic oak-hickoty forests, whereby cove or mixed mesophytic forests are restricted to the most
protected coves and oak-hickory occurs on the interfluves. The dissecled topography creates stron g
gradients in microctimate and soil moisture and fertility at the local (watershed) scale {Hutchins et al..
1976, Iverson et al. 1997, Monis and Boerner 1998). In the absence of frequent or calastrophic
disturbance, these environmental gradients determine forest composition (Hutchins et al. 1976, Muller
1982, Iverson ev al. 1997, Dyer 2001). These forests occupy the transition zone from the oak-hickory
forest to the northern hardwood forest. They are among the most diverse in the United States containing
more than 30 canopy tree species. This todel focuses on the cove or mixed-mesophytic fype i the
Southeriy and Central Appalachian regions,

"Dominant Speciss are from the NRCS PLANTS database. To check a spocies code, %:ﬁaase visil hitpz/planis.usda.gov. -
"Fire Regime Groups are; I: 0-35 year frequency, surface severity: H: 0-35 year fraquioncy, replacement severity; [I: 35-100
year frequancy, mixed severity; IV: 35-100+ year frequancy, replacement severlty: V: 200+ year frequency, replacement sewi
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NatureServe (2007) defines this system as not including rich, mesophytic "cove” forests of the
Cumberland Plateau and Interior Low Platean, even though some of these approach or exceed
Appalachion examples in their species composition and or their "coveyness.” This will be interpreted as
variability within South-Central Interior Mesophytic Forest (CES202.887 -- BpS 1321).

Vegetation Description
A diverse closed-canopy forest with dominant species including beech (Fagus grandifolis) yeilow-poplar
(Liriodendron twlipifera), American basswood (Tilia americana var. heterophylla), sugar maple {Acer
saccharum), vellow buckeye (Aesculus flava), red oak (Quercus yubra), white oak (Quercus alba) and
formerly American chestnut {Castanea dentata) (Braun 1950, Muller 1982). This forest type developed
primazily on mesic, shellerad Jandscapes positions (e.g., lower slopes, coves, ravines) but also oceurred on
some dry-mesic slopes, where presumably five was infrequent (Wade et al. 2000).

NatureServe (2007) notes that Fraxious americana, Aesculus flava, Betula lenta, Magnolia acuminata,
Magnolia fraseri, Halesia tetraplera, Prunus serotina and Tsuga canadensis ate the most frequent
dominant canopy specics. Canopies are generally very diverse, with all specics potentially cecurring in
one 20x50-meter plot in rich cove areas,

Disturbance Description
The mixed-mesophytic forest type is fire regime class II, surface fires with return intervals 30-100yrs+
(Wade et al. 2000). Mixed severity fires will occur approximately every $00vrs opening the canopy with
increased mortatity, This effect may also be achieved by recurrent, severe insect defoliations or droughts.
Straight-line winds ar microbursts may cause blow-downs o a scale of 1 to 100 acres. Stand replacernent
fires bappen very infrequently. This BpS is susceptible to Gypsy Moth, but its effects are not included in
this model since it is 4 recent invasive. Another prominent current issue is oak decline, bur its ipact on
reference conditions is not known and eaks are not typically a dominant species in stands of this type.

NatureServe (2007) malees note that this system is naturally dominated by stable, vneven-aged forests,
with canopy dynamics dominated by gap-phase regeneration on a fine scale. Occasional extreme wind or
ice events may disturb larger patches. Natural fire dynamics are not well-known and probably only
occurred in years that were extremely dry. Fires may have occurred 2t moderate frequency but were
probably usually low cnough in intensity to have only limited effects. Most of the component species are
among the less fire~tolerant in the region.

Adjacency or identilcation Concerns
The mapping of mixed mesophytic forests would likely focus en specific topographic positions, such as
coves, vailey bottoms (typically v-shaped and exclnding broad u-sheped flondplains}, iower north and east
tacing slopes (and sometimes wost and south facing lower slopes where moisture permits); generally. wet-
mesic to mesic conditions on the Tandscape; rich fertile conditions/sites; and shaded topographic positions
{Nowacki personal communication). On side slopes, mixed mesophytic forests inter-finger with oak-
hickory forests, with mixed-mesophytic occurring in v-notchies and coves (drainages) and aak-hickory on
interfluves,

MatureSgrve (2007) makes the following comments regarding adiacent Ecological Systems: This sysiem
(BpS 1318) is usually hordered by Southers Appalachian Ozk Forest (CES202,886 -- BpS 1315) inthe
Sowthern Blue Ridge. The border with adjuacent systerns is gradational. It may also contain smail
embedded patches of Southern Appalachian Montane Cliff and Talus (CES202.330) or other small-patch
systems, Southern Appalachian Qak Forest (CES202,886 -- BpS 1315) occurs upsiope from this system,

*Dominant Speciss are from the NRCS PLANTS database. To check a spscies code, pleasa visit htipi/plants usda.gov. |
**Fire Regime Groups are: I: 0-35 year Iraquency, surface severity; [l 0-35 year frequency, replacemsnt saverity; Hl; 35-100.
year frequency. mixed severity; IV: 35-100+ year frequency, replacemant sevetity; V: 200+ year frequency, replacement sevi
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Inthe sauthern Appalachians, the “richer" phase of Southern and Central Appalachian Cove Forest
(CES202.373 this Bps, 1318} occurs downsiope from the hemiock "ghase” ("acidic cove forests™} and
tends to be more mesic and mere species-rich than the hemlock-dominated areas.

Native Uncharacieristic Conditions
Uncharacteristic types (stracture/composition/eic.) that may frequently occur todey in this BpS include:
non-native invasive species (plants, animals, insects, pathogens, etc.), deer herbivory (limiting species
composition and structure), and absence of fire, The exotic tree Ailanthus aliissima may dominate local
canopy gaps, replacing Liriodendron; the exotic grass Microstegium vimineum may dominate the
herbaceous stratum of stands whete it has become established.

Scale Description .
Cove or Appalachian mixed-mesophytic forests occur more continuously on north and cast facing toe
stopes, and inter-finger with oak-hickory on side slopes up to the northern bardwood zone and higher
elevations.

NatureServe (2007} notes that most individual patches ate tens to sometimes a few hundred scres.
Because it frequently occurs in tnosaics with other systems, separation distance for occurrences has a
strong effect on the size of occurrenves. Complexes of thousands of acres of this system are possible,

Issues/Problems
Witness tree data (from early land surveys) and studies of old-growth forests suggest that mixed-oak
forests were generaily more abunclant on the landscape than mixed-mesophytic forests prior to European
settlement (Beatley 1959, MeCarthy et al. 1987, Abrams et al. 1993, Diver 2001, McCarthy et al. 2001,
Renieh et al. 2003), The delineation of the 'cove’ or ‘mixed-mesophytic’ forest type today is influenced by
the ahsence of fire, deer herbivory, and non-nalive invasive species (plants, animals, insects and disease).
The absence of fire is causing an expansion of some of the characteristic mesic taxa out of coves,
potentially replacing previous cak-dominated vegelation on drier and more exposed sites than those
typically associated with ‘mesic’ vegetation.

This mode) was developed to represent the trve ‘cove’ or 'mixed-mesophytic’ forest type within the
Southern and Central Appalachisn region,

Comments
This model is based on the model R®MMHW (Mixed Mesophytic Hardwood) from the Rapid Assessment
phasc, that one replaced model RTMMHW from the Northeast imodel zone. The VDT model for
REMMHW was adepted in its entirety and used {o represent this BpS.

Maodelers for REMMHW include April Moore (amoorcD2 @fs.fed us), Greg Nowacki
{gnowacki @fs fed.us), and Aaron Bark (aburk@f5.fed.us). An addjtiona) modeler was Dan Yaussy
(Dyaussy @fs.fed.us). This model is essentiaily identical to the model R7TMMHW (Mixed Mesophytic
Hardwood Forest) created for the Northeast region, with descriptive changes,

REMMHW Modet incorporates both the MMHF and MMPH FRCC models with additional description
information and references. Further review is necded by the original modelers and others; partionlatly age
class and species composition within those classes, Bruce Davenport developed the flrst mixed mesophytic
hardwood forest model MMHF (4/23/05) which encompasses the range of Kuchler's mapping: the model
focuses on the mized mosophytic forest type where as the MMPH model incorporates both the mixed-oak

*Dominant Species are from the NRCS PLANTS databass. Ta check a specles code, please visit hitp:#plants.usda.gov.
**Fire Regime Groups are: |: 0-35 year frequengy, surlace severlty; It: 0-35 year frequency, replacement severity; H: 35.100-
year frequency, mixed severlly; IV: 35-100+ year frequency, replacement saverity; V: 200+ year frequency, replacement sevi
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and mixed-lﬁe.sophytic forest types of this transitional PNVG.

No changes were made to the model during QA/QC, but additional information was provided by modelers
and added, including brief mentions of Gypsy Moth and Osk Decline in the Disturbance Description, but
these are assumed to be a more modern phenomena and are ot specifically incladed in the model.
Reviewers alse suggested that these trees do not reach 600yrs in a single life span, but the implication of
the mudel is that a late seral stage may maintain itself for 600vrs even theugh individual trees do not live
that Jong. The reviewer also suggested that southern pine beetle could be a factor in the pine comporent in
the early seral stages, However, pine species are not listed as dnminants in any of the sernl stages, so
southern pine beetie should not have significant impact (nothing was added to the model).
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Descriplion

Regenerating stands (class age = 0-9yrs) established after catastrophic distarbance, primarily wingd and ice
storms and less frequently by fire. Tree regeneration unfolds from a combination of stump and root sprouts
and the seed bank. This short-lived stage exists until canopy closure oceurs and resource cormpetition for
growing space begins.
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Mid-seral ¢closed overstory; stem exclusion stage (class age 10-99yrs). Intense competition begins after
canopy closure (ca. 10-20yrs.) and lasts until trees are large cnough to fotm, upon their death, canopy gaps
that are not captured by lateral growth of neighboring trees. This "released” growing space that is captured by
tree and shrub regeneration, Liriodendron tilipifers and Betuls alleghaniensis may temporarily out compete
some other slower-growing species.

*Dominant Species are from the NRCS PLANTS database. To check a species code, please visit hitp/plants. usta.gov.
**Fire Reglme Groups are: I 0-35 year frequency, surface severity; 11: 0-35 year frequency, replacemant sevarity; Hl: 35-100-
yaar lrequency, mixed severlly; IV: 35-100+ year frequency, replacement severity; V: 200+ yaar fraquency, replacement seve
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Dascription

(Class age = 100-119yrs). Mature forest with gaps ereated by wind, ice storms, insect and disease, and to a
lesser extent by fire, leading to "open" overstory conditions. Partial canopy disturbances from moderate-level
wind events and lee storms are common and lead to multd-cohort stands, These events generally remove 25-
50% of the canopy. Canopy would typically close after approximately 20yrs and move to class [, Dominant
species include Fagus grandifolia, Acer saccharum, Lirfodendron tulipifera, Castanca denata; also Tilia
americana var, heterophylla, Aesculus flava, Tsuga canadensis, Prunus serotina, Quercus alba, and Quercus
rubra,
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Closed-canopy mixed-mesophytic forests that develop on mesic landscape positions and have dominant trees
that are 16Gyrs+ of age. Dominant species include Fagus grandifolia, Acer saccharum, Liriodendron
tulipifera, Castanes denala; alse Titia americana var, heterophyila, Aesculus flava, Tsuga canadensis, Prunus
seroting, Quercus alba, and Quercus rubra.

Class E 0% Indicalor Species” and  gyyature Data (for upper laver liteform}
Sangry Position ;
Min Max
[Not Used] [Not Used] T m 5
Itefor, Height
%Herbageous ' Treo Size Class ]
ur?'i};:b Fusl ol [..:Upper layer lifeform differs from dominant lifeform.

*Dominant Species are from the NRCS PLANTS database. To check a spacies cods, please visit htip:/plants.usda.gov.
**Fire Regime Groupe are: |: 0-35 year frequency, surface severity; Il ¢-35 year frequency, raplacement severity; Il 35-100-
yaer frequency, mixed sevarlty; IV: 35-100+ year fraquency, replacement severity; V: 260+ yaar frequency, replacement sewi
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Froloteivals  avo /i MInFI Max FI Probabilty  Percent of All Fires

Firs Regime Group**: M
. Replacement 5612 0.00173 12
Historical Fire Size (actes) Mixed 738.8 0.00135 g
Avg 20 Surface 87.86 0,01138 78
Min 1 All Fires 69 0.01452
Max 1000 Fire Intervals (FI):
: 3 Fire interval is expressed in years for each fire severity class and for all types of fin
sources of Flre Reqims Data sombined (All Fires), Average Fl is central tendency modalad. Minimum and
MiLiterature meximum show the refative range of fire Intarvals, if known. Probabifity is the inver
. of fire interval In yaars and Is used in refergénce condition modeling. Psroent of alt
E_]Loca] Data fires is the percent of all fires In that severily class.
WiExpert Estimate
Additional Disturbancas Modalagd
MiInsects/Disease (IMative Grazing [10ther (optional 1)

W Wind/Weather/Stess [ JCompetition  [T1Other (optional 2)
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