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ABSTRACT

Longleaf Ptne (Pinus palustris) ecosystems, among the most species-rich in the temperate zone,
once dominated the southeastem coastal plain of the Uniteistates, but now, as a result of fire
suppression, land use changes, logging and exotic invasion, less than 3o/o o,f original longleaf
communities temain. Restoration programs have been initiated throughout th. ,ri'ti.r. ,"rrg"" to
teestablish these ecosystems. Two ptoblems of particular concern are whether recovery of the
gound layer can occur naturally and what level of shrub control is required to permit ground
layet recovery. These quesdons were addressed at a site in Big Thicket National preserve,
Texas where restoration was initiated June 2003 by canopy r.d,i.tion, buming and selective
herbiciding. I quantitatively measured species composition of the herb, ,trr,rU, and canopy
layers to determine how many desirable species had persisted on the site, whether invasive
species were colonizing and whether the shrubs o, .^rropy trees were suppressing herb-layer
composition or dchness. Aftet the first growing,""ror,-lir" tree basal area was g.03 + 4.64
mtfha,live tree density wzs 127.1 + 101.2 t."I7h", tall shrubs (>1-) covered 1176 mz/ha
(nearly l2o/o)' low shrubs (<1-) coveted approximately 13%, ground layer cover was
approximately 25o/o, and the remaining 507o wasbare ground. In all, i'ppro*imately 159 species
were fotrnd' with Eupatoium cEillifoliun bSrng the most importanr forL and Diciantheliin spp.
being the most abr-urdant gtaminoids. Although diversity "ip.*. to be lower than in mature
Iongleaf sites' several desired forbs (e.g. Pitlopsls grarutntfilla,'ijatrir elegans) and graminoids (e.g.Scbiiacbliun Bulbostltlis nliatzfolza) -.." p..."nt. Some aggtessive ."ily ...r...ssional
species (e'g' Eupatoriuru c@ilbfo/zum, Andmpogon airginicus, CorJin raiadrn:u) were also pfesent.
Woody shrubs did not n-egauve\ impact herb specier. x.,rJrth"less, their rapid recovery and
the presence of undesrrable-species suggests ,!* 

^ 
fire regime of frequent, low intensrty fues

needs to be condnued in-order to frrlly restore the native r.Jget"tion. Aaditionalty, some manualplanting of desired herbs may be necessary to increase herb cover"g" ".ri prevent the
colonization of exotic species.
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Introduction

INTRODUCTION

This study aims to investigate a longleaf prne (Pinus palustis) restoration project begun by the
Brg Thicket National Pteserve and The Nature Conservancy. The site was converted from its
native longleaf pine comm.*iry ryp. to a slash (Pnus e/liotti) and loblolly (p. taeda) pne
plantation in the mid 1960s. In this project, I evah:ate the success of the Erst year after site

conversion back to native longleaf by comparing the current ground layer vegetation (post
logglng and burning) to literature data of mature longleaf pine stands and other sandhill

communities. The project also addresses the impacts of trees and shrubs on the herbaceous

ground covet in the site and the success of colonization and survival of native herbs and

longleaf seedlings.

The main obiective of this study was to determine whether active species reintroduction would
be necessary for restotation by studying the presence, abundance, and richness of native

sandhill herbs. P.i-".y questions to be addressed were whether nadve ground layer vegetation

could recover naturally and what level of shrub control mrght be necessary to ensure nadve

ground layer success. By comparing the composition of the ground layer to that of other
longleaf pine communities we can bettet understand the prospects fot fiJl restoratron, and

make suggestions for additional actions to firrther increase the abr.rndance, presence and

richness of the ground cover. I also sought to generate a better understanding of compeution
and successional Processes by studying th. impacts of shrub/hardwood encroachment,

alien/weed colonization, and tree basal area on the herbaceous gtoundcover. By restoring
desilable vegetation to the community we will increase a$e ge of a historically important
landscape tlpe and possibly provide suitable habitat for endangered plants and animals that
rely on longleaf stands for habitat (Harcombe et 

^L 
7gg3, Outcalt et al. 1996, NpS 2001).



Introdaction

LITERATURE REVIEW

Prior to European settlement, nadve longleaf pne (Pinus palastns) stretched ftom Eastern

Virgmra through the coastal plain and into Eastem Texas. Longleaf pine covered an estimated

92 million acrcs (37 million hectares) and was found across as much as 59o/o of this region

(Figure 1). Of these srands, approximately 14 million acres were dominated by longleaf pine

witl the remaining 18 million acres in mixed stands (Frost 1993). Frgure 2 shows the historic

distribution of longleaf pine in the Big Thicket Region of East Texas ft{arcombe et al. 1993)'

The abundance of longleaf decreased quickly as European settlets began clearing land for

settlement. The introduction of water-powered sawmills, steamboats, and railroads in the

1700-1800s allowed for increased cleadng of longleaf pine stands (Frost 1993). By the mid

1800s, longleaf pine was being used for hrpendne, tar, pitch, and rosin (collectively called

naval stores), particularly in North Carolina and Vtginia Ot"ht 1896). Into the 1930s,

condnued logging, the intoduction of feral hop, 6re suppression, and the conversion of

longleaf pine communities to pine plantations resulted in additional losses. Today, longleaf

pine has been displaced from 97o/o of the lands it once occupied, and covets only 2.5 million

acres (Frost 1993).

Much of East Texas escaped the damage caused by European setders until the 1820s when

land west of Florida was purchased for the United States (Frost 1993). Settlement exposed

longleaf pines of the Gulf Coastal Plains to lumbering and farming decreasing stands

throughout the region (Quarterman and Keever 7962,Delcourt and Delcourt 1977, Schafale

and Harcombe 1983, Walker & Oswald 2000). In addition, acdve fue suppression, beginning

berween 1920 to 1950, altered the natural fue regime resulting in changes within the longleaf

pine ecosystem (Frost 19g3).In 1930 the first pine plantadon was established in Texas (Frost

lg93). By the 1940s pine plantations were expanding, and between 1965 and 1967 nearly l2'5

million acres were established (Boyce 1979, Frost 1993). These plantations were primarily



loblolly and slash pine, displacing longleaf from its native sites (Frost 1993, Outcalt and

Outcalt 1994).

$7hi1e losses in longleaf pine acreage are obviously detrimental for P. palustris, habitat loss is

ctitical for the associated gtoundcover of these communities. The canopy of longleaf pine
dominated stands can be practically monospecific, but the understory is rich in biological

diversity (Simberloff 1993). Mesic longleaf woodlands have been observed with up to 140

species per square meter, making them one of the most diverse ecosystems in the wodd
(XTalker and Peet 1983, Peet and Allard 1993). Longleaf savannas may contain over 40 species

per square meter, which is still hghly diverse compared to other temperate and North
Amedcan community types (?eet and Allard 1993, Peet et al. 1990a). Whjle they may be

similar in stand structure and richness to loblolly, slash, and shottleaf pine communities,

longleaf pine areas contain significantly mote herbaceous species and greater herb covet
(Hedman et aI2000).

The diverse ground layer species of longleaf pine ecosystems have evolved to thrive in and

depend upon the low intensity, frequent 6res that naturally bum these communities (I-emon
1949,Platt et 

^1.7991, 
lfaldrop et aL 7992, Glitzenstein et aL 2001, Reinhard and Menges

2W4). Most herbaceous plants associated with longleaf pine ecosysrems tespond positively to
fire by increased flowering, fruiting, andf ot seed germination (I-emon 1949, Wood 19g1,

Whelan 1985' Platt et al' 1988, Anderson and Menges 1997, Carrington and Keeley 1997,

Reinhart and Menges 2000)' Periodic fue increases herb layer richness, diversity and evenness

(Gilliam and Christensen 1986, Brockway and Lewis lggT).

In addition to having a dch hetbaceous gound layer, longleaf pine communides are important
as habitats fot many tate, endangered, and endemic plants and animals. The understories of
Iongleaf pine communities harbot nearly 200 me and,96 narrowly endemic (occurring only in
one state) species (Hardrn and White 1989, STalker lgg3, Walket). Red-Cockaded

Woodpeckets reside within the native range of longleaf pine communities and depend on
these systems fot survival fiVahlenburg 1946, Daniels 1997). These birds, which are now
endangeted due in part to habitat destruction, prefer the longleaf pine for nesting and foraging

flackson 1977, Danrels 1997). In addition, the longleaf pine habitat is home to vanous



amphibians, reptiles and endemic arthropods (Guyet and Bailey 1993, Folkerts et al' 1993,

Means et 
^L 

7996, Outcalt 2000).

The longleaf pine-bluestem ranges of east Texas provide excellent habitat for bobwhite quail

(Grelen and Duvall 1966).In addition to the Red-Cockaded Woodpecker, other east Texas

species of concern include the Bachman's Spartow, the Rafinesque's Big-eated Bat, the

Louisiana Pine Snake, the Northern Scarlet Snake, and the Timber Ratdesnake (Iable 1)

(Harper et al. 1998, NPS 2001, Texas Monitoring Report 2002). Two plants of concern are the

Slender Gay Feather and Texas Trailing Phlox, both endemic to Southeast, TX (I{PS 2001)'

These species rely on an open understory, created by frequent burning, for survival (Simberloff

1993, Schwelling et al. [no date], NPS 2001).

The high diversity and important habitat provided by longleaf pine forests make restoradon

efforts 
" 

hrgh prionty. Because of its importance as a comtnercid tree in the 1880s, longleaf

pine became one of the fust forest plants to be extensively studied (Frost 1993). During early

observations, foresters and botanists noticed that logged-over longleaf communities wete

often limited in their ability to regrow due to the influence of fire suppression and feral hogs

(Ashe 1894, Frost 1gg3). A study by Sherrard in 1903 in South Carolina showed that when

both fue and hogs were excluded from plots, longleaf pine was replaced by slash pine (P.

e//iott). While slash pine is not nadve to east Texas, this is just one example of the importance

of fire in maintaining longleaf pine community composition. In addition, ftagmentation limits

regeneration by improving access to longleaf seedlings and herbaceous ground layet by hogs,

pocket gophers and deer. Fragmentation also interrupts the essential fire tegime (Simberloff

1ee3).

Numerous studies have been conducted on the influence of fire ftequency, intensity, and time

of bum on the dchness, diversity, composition and structure of longleaf pine communities' In

the past 50 years, fue suppression has led to canopy closing in savanna areas, the

encroachment of hardwoods and shade-tolerant species, and a decrease in herbaceous life

(enarterman & Keever 1962, Komarck 1974, Myers and Peroni 1983, Glitzenstein et al. 1986,

Christensen 1988. Platt et al. 1988, Martin et al.7993,Ware et il.7993, Schwartz 1994, Sparks

et al. 1998). Studies CMarks and Harcombe 1981, Streng and Harcombe 1982, Schafale and



Harcombe 1983, Liu 1994, Brockwzy and Lewis 7997,Lu et al. 1997a,b,2004) suggest that

natural 6re and prescribed burning help to maintain an open herbaceous ground layet. Dry
sites that are not maintained with fue may develop woody understodes ftIarcomb e et aL 7993.

Menges & Hawkes 1998, Gillizm & platt 1g99).

In the absence of fire, pethaps the gteatest threat to longleaf communities is encroachment by
other woody species. Long-tetm fire exclusion results in the encroachment of dense

hardwoods into the large spaces between longleaf stems, changrng tree species composition

and stand structure (Gilliam and Platt 1999). Hardwood encroachment may cause the forest
tlpe to convert to climax communities of Beech and Magnolia or other hardwoods (IV[arlis and

Hatcombe 1981, Glitzenstein et al. 1986). The intruding hardwoods, such as p. bemirphaerica,

p' narllandica, and Carya tpp, compete fot light and shade out the rich gound layer herbs

(N{enges and Hawkes 1998, Gilliam and Platt 19gg). As grass and needle fuel loads are

replaced with moisture rich leaf loads, communities may change ftom flammable to
nonflammable and effectively "escape" fiom fire. (Sueng & Harcomb e 1992). Fire suppression

may also cause a community to switch to loblolly pine or non-nadve slash pine dominance due

to the higher seed producdon, rapid germinadon, and rapid growth of these two species

(Boyer [no date], Schmidtling 1987, Walker 7999, Smrth 2000, Outcalt 2000, Gagnon et al.

2003).

In the Presence of fue, longleaf pines respond by rapid germination (I-ui 2004). Fire reduces

fuel loads and decteases the density of large saplings and small trees Q-ui 2004). Fire may also

reduce the effects and spread of disease and pests (Siggers 1944, Hanula et al. 2002).

Due to the many benefits and historical significance of longleaf pine communides, many
scientists have begun testotadon projects. Restoration can be defined as a sedal process of
moving ftom the cr'urent state to a desired condition by incorpomting knowledge gained ftom
scientific research and silvicultural techniques applied through management (Brockway et al.

2002)' Btockway et 
^L 

(2002) Iist six social economic, and ecological benefits of restodng
native longleaf pine ecosystems: 1) increasing habitat for at-risk species 2) rmproving habiat
qulity for many othet species 3) diversi$ing forest land base for dmber resources 4) increase
availability for pine straw harvesung 5) creating aesrhetically pleasing recreadonal areas 6)



preserve natural and cultural legacies for future genetad.ons. Scientists, government, and non-

goverlrmental organzadons, such as the US Army Corps of Engineers, the US Fish and

Wildlife Service, The Nature Conserv'ancy, and The Longleaf Alliancer, have been working

together to festofe longleaf pine ecosystems, but more scientific research is needed to

understand ecological and management needs (Brockway et il.2002).

Various methods have been implemented in longleaf pine restotation proiects. These projects

use a combination of hardwood reduction techniques, fire, manual plantings of woody and

herbaceous species, and grazing in attempts to restore native longleaf communities. Hardwood

reducrion techniques include burning, gitdling/felling of hardwoods, and herbicide applicatron

(I-ui 1997b, Brockway and Lewis 1997, Ptovencher etal200la,b, Heuberger and Putz 2003).

While herbicide has been successfi:.I in the removal of woody vegetation (particulatly iuvenile

oaks), it has the potend2l to be detdmental to desfued species as well (Brockway et aL 1998,

Provencher et il.2007a,b, Heuberger and Putz 2003). The reintroduction of fire is the most

successfr:l long-term solution resulting in changes in species abundance and structure, and

perhaps, overdme, changes in composition (Btockwzy and Lewis 1997, Gilliarn and Platt 1999,

Reinhart and Menges 2004). Prescribed buming, however, is often negatively viewed by the

public, and thus, education is essential in order to gain approval and support for establish

necessary 6re regimes flacobson & Marynowski 1997, Rideout et al. 2003).

In addition to herbicide, burning and manual temoval of hardwoods, othet techniques ate

being applied in hopes of restoring and maintaining longleaf pine ecosystems. Because of the

high percentage of longleaf pine lands under private ownetship, Keyes and Keyes (2000)

suggest initiation of silvopastoral agriculture. Heuberger and Putz (2003) advocate that more

natural corridors be provided between small stands of longleaf pine for the transport of

I The.{]latoona l,ake Longleaf Pine Restoration Project - US Army Corps of Engineen

http: / /allatoona.sarn.usace.arm)'.rnil/krnglca f!1o2QPinc%,20projcr:tor2O"itc'hn-:r

partners for Fish and Wildlife Program- Texas, http:/,/rvrvrv.fivs.gor',rparmtrs;'pdls:'l-\-r.r:ds"l.li US Fish and Wildlife

Senrce http: / /rvrvv.hvs.gt,v/c:uolirnsendhills/longltaf.htrll

The Narure Consenzncy- Roy E. Larson Sandylands Sanctuary

htqr:/ / nahl'c.org /rvhercrvcsrrtk,/rrorthrmt'rica,/state s,ltcras / Prese n cs,/a11603-l.hi:-'rl

The Longleaf , Uliance - http: / / www.longleafalliance.org /



species ftom one small fragment to another. Others have been experimenting *ith manually

planting longleaf pine and ground layet herbs (Glizenstein et aL 2001, Barnett and McGilway

2000).

Management projects in other ecosystem tlpes may also provide valuable information for

managers as they tfy to restore longleaf systems. Restoration projects to reestablish gtassland

savannas (Brockway et al.2001), Ponderosa Pine (Abella & Covington 2004), Flordia pine

savannas (Huffrnan & Wemer 2000), and wet savannas (Harper et a1.1998) may serye as

examples in how to successfr:lly incorporate techniques such as fire and manual overstory and

shrub removal. In addition, testoradon projects undertaken ro restore longleaf pine sandhill

stands can also increase knowledge about herbicide application, burning felling and harvesting

(Hay-Smith & Tanner 7994,Provencher et al. 2000, Provencher et al. 2001a).

Ovemll, the majodty of tesearch on restorad.on of disturbed longleaf sites has occurred east of
the Mississippi in longleaf-wiregtass communities. The use of herbicide treatment and Ere are

most common in rying to reestablish the species-dch ground layer (Gilliam & Christensen

1986, Btockway et al. 1998, Batnett 1999, Heubetger & Putz 2003, Kirkman et aI. 2004).

Brockway et al. 1998 showed that spot application of herbicide treatment worked well to
decrease cover of oak species and increase herbaceous cover and richness. Further

experiments in that study site revealed that, those areas which were both burned and

hetbicided had significandy lower oak cover (Btockway and outcalt 2000).

Kirkman et al. (2004) studied re-colonization potential of vadous herbs by comparing a64year

old tecovery site to an old growth longleaf savanna. They found species diversity to be similar

in plot sizes >10 mt brrt found that in plots <10m', the recovery site had sgnificantly fewer

herb species. They concluded that while this site was able to reestablish on the communiry

level, on the local level, species competition prevented maximum diversity (I(rkman et al.

2004).

MulJtgan et aL (2002a,b) and Kush et al. (2000) explored the impact of season of burn on herb

layer recovery in Longleaf-wiregrass systems. As a result of their study, Kush & Meldahl (2000)

recommended that biennial winter burns be used to increase herb layer biodiversiw. Winter



fues also ptoduced more legume biomass than did spring of sulrunef fues' Mullign &

Kirkman (2OO2b) stud.ied how surr.ival of young Aistida belichianava:ies with tjme since last

burn. Their results suggest that Aistida belichiana requires a t'2 yeat period Post recruitnent,

free ftom of buming, to get established and drop seed. Mullign et al. 2002a also considered

the establishment of A. belichiana in terms of canopy covefage. They found that more sParse

canopies (basal area of 8r* /hz) had the highest survival of A. belirbiana rcctuits

Overall, there have been relatively few studies considedng the recovery of litde bluestem and

associates in the ground layer. More research is needed to better understand the processes of

succession and competition in the recovery of native herbaceous ground layer in distrubed

histonc longleaf sites. This information can then be used by rnanagefs to develop more

succession restoration techniques.



Introduction

PROIECT HISTORY

In the 1970's Big Thicket National Preserve near Beaumont, Texas began a slash pne (Pinus

elliolt) eradication process to eliminate plantations of slash pine totaling 383 acres. The site

under consideradon in this study has experienced herbicide, gtdling/fe[ing, fire, and manual

seedling planting as methods for restoring the native longleaf community. The projecr is parr

of a slash prne (Pinus elliolt) eradication process begun by the Big Thicket National presewe

@TNP) in the 1970s Q.,IPS 2001).

While slash pine is native to the Southeastem United States, its nadve range does not include

Texas (Ftgure 3). In the odginal state, stands of longleaf pine-bluestem covered the area

(Frgure 4, Grelen and Duvall 1966).In keeping with the National Park Service's mission. "...to

conserve the scenery and the natural and historic obfects and the wildlife therein and to
provide for the enjoyment of the same in such manner and by such means as will leave them

unimpaired for the enioyment of futute generations," BTNP is attempting to restore a77 acte

slash pine plantation to nadve longleaf pine. To date, 45 acres of this plantation have been

logged, bumed, herbicided, and seeded with longleaf pine seedrings.

Loggtng occurred in the slash/loblolly pine plantation of the Turkey Creek Unit, BTNp in

Jnne of 2003. At that dme, the site contained 35-40 year old trees. NpS biologists marked

approximately 80% of slash and loblolly pines (185 trees/ha total) for cutting and a local

loggmg contractor temoved the trees. Of the trees cut, 600/owcte harvested for nmber. Flve

standrng snags and ten felled trees were left per acre rn hopes of pror,rdlng habitat for wildlife

()eansonne et aJ. 2004).

Two small prescribed fites wete completed ir Jrly, 2003, to remove loggrng slash. Subsequent

fire was scheduled every 2 3 years. Afterwards, 5 plots set up by Lui 1995 were monltored by
Big Thicket Fire Effects Crew for woody species composition and fuel loads (Appendx A).



After buming, the site was planted with containenzed gtass-stage longleaf seedlings derived

from a regional seed source and purchased from International Forest Company in Moultre,

Georgia. A total of 18,000 seedlings were planted zt a density of 778 seedlings/ha by an

Amedcorps crew. The seedlings were regularly spaced throughout the site and the planting was

completed in Novemb er 2003 Seansonne et al. 2004)

Chemical treatrnent for brush control was done in June 2004. GaAon 4 with metholated seed

oil foliar spfay was applied with backpack sprayers. Approximately 80o/o of the applicanon was

directed toward yaupon holly Qlrx uornitoia) with the other 20o/o being applied to oaks, wax

myrtle, arrd hickory (puercus incana, Carya lexata, Mort//a cenftra). After two weeks the site was

observed and found to have 80o/o of yaupon holly dead or in decline. Additionally, 20 longleaf

seedlings showed signs of phytotoxicity. A second foliar treatment was applied JuIy 12-76,

2004. After the second application a90o/o decline/death in yaupon was observed (|eansonne et

aL2N4).

The project plan calls for regularly scheduled prescribed burnings. The 5 fire permanent fire

plots established by Lui 1995 will also be sampled regularly. This sampling will ptr--ily

consider woody vegetation and will be conducted by the Brg Thicket Fire Effects crev/ post-

burning. Add.itionally, the site will be evaluated for rare species introduction. If suitable habitat

can be found, Texas Trailing Phlox (Phtox niualis ssp. Texensis), White firewheel (Gaillardiz

autiualis var. winklei), and Little Bluestem (Schi4acfuriun snpaiun) may be reintroduced into the

area by manual planung fleansonne et al. 2004)

10



Materia/t and Methodt

STUDY SITE

BigThicket

The Brg Thicket is an approximately 6G(60 km tract of land 40 km inland from the Gutf of
Mexico on the Texas Gulf coastal plain2. It is bounded on the West by the Trinty River and on

the East by the Neches fuver. The southem boundary consists pdm^rity of coastal prai;s 6n
Pleistocene surfaces while rolling uplands situated on older Tertiary landforms ate present in

other parts of the region (rVlarks and Harcombe 1981).

The climate of Big Thicket is described as humid subtropical (I{arcombe et al. 1993). The

tempetature averages 19.5"C (Port Arthur 3}-year average) with yearly rainfalls of 125 cm (56

year aver^ge at Livingston) (I-ru et al. l997z,b).

Tarkel Creek Sin

The slash pine plantation under consideradon lies along the northern boundary of the Turkey

Creek Unit of Big Thicket National Preserve near Warren, TX in Tyler County (Appendix B).

The Turkey Cteek unit covers 3,151 ha; it is considered the most diverse unit in the preserve

Seansonne et 
^1. 

2004). Soil of the site is classified as Bienville loamy fine sand averaging 60-g0

inches in depth. The Turkey Creek trail runs through the plantation, but removal was done

only on the !7est side of the trail (I.{PS 2001). The site contained 35-40 year old slash and

loblolly pine planted in the mid 1960s fleansonne et al. 2004).

Batkgnund on Sandbill Pine Tlpe

The slash pine plantation site is classified as Sandhill Pine Forest vegeradon ry?e as defined by

Marks and Harcombe (1981)3. This forest epe is dominated by pines and/oroaks growrng on

2 Big'rhicket NP map: htrp:/ /www.lib.utexas.edu/maps/national_parks/brgthicket_park97.pdf

I Harcombe & Illarks (1979) ongrnalty mapped thi-s as arca as Upper Slope Pine oak Forest, but subsequently determined thar
it Ls, in fact, Sandhill Pine (Harcombe personal communication).
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excessively drained soils. Sandhill forests are descdbed as relatively closed stands with pine

abundance grcater thang5o/o (I.{ixon 1985, Schafale and Harcombe 1983). Some authors refet

to these communities as longleaf pine savannas flVatson 1975, Aiilvsii1979, Diamond et al.

1987, Bridges 1988, Bridges and Orzell 1989).
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Materia/t and Methods

FIELD ME,THODS

Pbt l-,ocation and Sehction

The first goal was to obtain quantitadve data to assess the composition and competition n the

site. This was done by tandomly sampling plots.

PIot locations were determined randomly by a computer-generated number table. First, an

AtcMAP polygon was created of the treated plantation. Measurements were taken of the

polygon, including its length,'d/idth, znd area. Then, a grid with an interval spacing of 10m (the

GPS unit general accuracy) was laid on top of the polygon. In the center of each grid square, a

point was created. These points wete labeled in an attribute file from 0-1086. Next, a computer

random numbers generator (u,'wrv.random.com) was used to generate 97 random numbers

between 0-1086. These were the points selected as the center of each plot (AppENDIX C).

The location of these selected points was recorded in UTMs and loaded into a Garman V GpS
unit. This unit was then taken into the field and used to navigate to the point (the fust 5 plots
were navigated to by pacing because of troubles with the GPS, all others were located using

this procedure).

Once the point was located (to the nearest meter by the GPS) a stakewire flag was used to
mark the point. The center flag was labeled with the plot name and "Rice U". See Appendx A
for GPS plot locations.

Some plots were rejected for the following reasons:

Located within 20m of the boundary of the site

Visible signs of human disrurbance (large logging tracks, uncharactedstic slash piles, etc)

Located in an obvious ditch ot mound (such as a sfteambed where there is an obvious
vegetation difference between it and the surrounfus).

Located within 10 meters of any edge of anothet plot

1'
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After rejecting a plot, 3 attempts were made to telocate the plot. To relocate a plot, a compass

dial was turned (with eyes closed) to get a random bearing. We would then pace 20 meters at

that bearing and test again to see if the plot met the necessary criteria. If the plot failed 3 dmes,

it was discarded and we then moved to the neafest plot that appeared to be acceptable. Extra

random GPS centers were made to allow the discarding of plots. Additionally, during sampling

only every 3'd plot was sampled. This assuted firll site coverage, but still allowed extra plots to

exist if needed. Of the initial 97 plots, 33 were sampled.

Sanpling Pbts

Once the center point of the plot was established, the plot was sampled as follows:

Herbaceous- 10rn2 plot (3.16m per side, diagond= 4-47m)

Cloth tapes 1.58m long were laid down in the cardinai directions and the ends were marked

with yellow stakewire flags. Red stakewire flags were then placed at the plot cotnets Q.23tn

from the center along ordinal directions). This created 10r# herbaceous plots (3.16m along

each side). After establishing the plot, species wete identified (presence/absence sampling).

Each species was then assigned to a covef abundance class (7o coverage area) following Peet et

al. 1990b (fable 2). In total, herb plot areas covered 0.18% of the total site area.

Seedlings/ Low Shrubs (<1m tall) - 10m'plot (3.16m per side)

Seedling/Low Shrub sampling followed the same protocol as the herbaceous sampling (10m'z

square plot). Species were identified and cover-abundance classes were assigned. Additionally,

the number and health of longleaf pine seedlings in the plot were noted.

Tall Shrubs >1m tall (5.64 circular plot = 100m'z)

A 5.64m tape v/as extended from the center of the plot to make a circular plot with a radius of

5.64 and 
^n ^rea 

of 100rn2. The tape was moved around in a circle and all shrubs clumps >lm

tall were identified and measured for length, width, and height (to calculate volume). If a

clump fell along the circular boundary, only the portion contained v/ithin the plot was

measured. If one stem extended well beyond the rest of the plant, both an absolute height

fterght of highest stem) and a relative height (average height of plant) were measured. Length

and width measurements were used to determine covefage area. Stems were not counted and
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DBH was not measured since most of the plants grew in obvious clumps with DBHs <1cm.

In total, shrub plots (100m1 covered l.B3o/o of the total site area.

Trees- Variable

Trees were counted and measuted in variable-radius plots using the prism method
(Grosenbaugh 1958, Husch et al. 7972, Odwald 1981) with a 2m basal area factor pnsm.
Trees that wete counted by this method were then identified to species and measured for
DBH (Diagam of Plot Layout: Figure 5). Appendix E explains how tree basal area and density
by species were calculated using the variable-radius prism data.

Additional Inforrnation - taken at each site

Photographs: Photographs facing East and \7est, were taken 6 steps from the center of each

plot' A Sony Cybershot 3.2 calneta was used. The photos were loaded on to a computer For

future use (Appendi" A).

Location: At each plot, a waypoint was taken on the Garmin V GPS at the center of the plot.
In each case' over 75 points were averaged to increase the 

^ccvr^6/. 
Accuracy, number of

points, and UTM coordinates were recorded (Appendlx A).

Perznanence of Pbt:
The plots were not designed to be permanent plots, but they remained installed for the
duration of the study. A red stake wfue flag was left in the center of each plot, which can be
replaced with a piece of rebar to make t}re plots permanent.
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Materia/s and Methodt

QUANTITATIVE ANALYSIS

Data were summerized using Microsoft Excel For gtound layer species, the average cover

abundance value of Peet et al. (1990b), avefage covef afea (in % of site), ftequensy, and sum of

cover abundance values were calculated. Species were sorted and ranked by ftequency and

cover abturdance. To determrne the ovefall importance of a species, the average covef

abundance value of the species was multiplied by its frequency'

Both the volumes arrd arca was calculated for tall shrubs. \When analyzed, however, the two

were highly correlated G'-=0.98, Table 3, Figure 6). Therefote, only afea was considered when

analydngthe effects of the tall shrubs on the herb layer'

Unknown species were identified using Shinners & Mahlet's Flom of North Central Texas

@gg, et al. 1999), and then verified by plant taxonomist Dt- Larry Brown of Houston

Community College, Houston, TX. Nomenclature followed Kartesz's Synthesis of North

American Flora ver. 1.0, 1999.
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Materia/s and Methods

COMPARATIVE STUDY PROCEDURE

Species Compaisotts

The comparisons between listed species observed at the site and a list of desirable species were

used to provide insight into i) whethet desired species are successfi.rlly colonizing the site, ii)

the presence and relative abundance of native versus exodc species (as well as positive vs.

negative indicator species), iii) whether desired natives are being out-competed by weedy

invaders, iv) the success of the applications completed thus far, v) which important species are

missing ftom the site.

Eight sowces were used for comparisons. (t) Common Plants of Longleaf Pine-Bluestem

Range (Grelen & Duvall 1966) is a US Forest Service publication that describes grasses, forbs,

and shrubs that inhabit the longleaf pine-bluestem range covering TX, I-A, MS, AL, and FL.

This book was used to compare ptesence/absence of species found in Turkey Creek and

longleaf-bluestem ranges. (2) Wildflowers of the Big Thicket (Ajilvsgr 1979) describes species

of the Big Thicket organized by plant associations. Comparison studies were primarily

concerned with the identification of species in Ajilvsgi's Longleaf-Bluestem Upland

association' (3) A short list of species indicative of xeric longleaf sandhills, produced by The
Nature Conservancy pedbetter, Positive Species Indicator List), was used to establish whether

species from this site are desired in xeric longleaf sandhills. (a) The Big Thicket Flodstics

lnventory list is a list created by the Big Thicket Floristic Project containing informadon on
specimens collected from BTNP. Information for species is on file in the Rice University

Plant Ecology Lab in BIOTA @iodiversity Database Manager, Colwell 1,996). Specifically,

specimens found in mature longleaf pine sites in the Turkey Creek Umt or collected from
sandhills, sandylands, or upland pine forests in Turkey Creek were considered.

(5) Marks and Hatcombe (1981) considered woody species composition in 11 vegetatron types

throughout the Big Thicket' Comparisons were made with the basal areas they collected for
upland pine and sandhill pine forests. Harcombe et al. (1993) studied various plant
communities in the Brg Thicket separated along soil properties lines such as morsture. (6)
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Harcombe et aL (1993) contains a hetbaceous species list characteristic of upland longleaf pine

savannas which was used to identiEr which characteristic herbs were missing from the Turkey

Creek study site. Species were those indicative of xedc stream tefface sand ridge and xedc

savanna sandhill subtypes. (7) Peet and Allad (1993) studied longleaf pine vegetation of the

Southern Atlantic and Eastem Gulf Coast extending ftom Texas to Vitginia. Vegetation rypes

were fust divided along major moisture gradients (xeric, subxedc, mesic, and seasonally wet)

and then subdrvided tnto 23 community types. I compated my species list to those of the

subtypes Xeric Longleaf Woodlands, Southem Subxeric Longleaf Woodlands, Southern Mesic

Longleaf Woodlands, and Southern Longleaf Savanna. (8) Heubetger & Putz 2003 studied the

impacts of prescribed fire in small longleaf pine remnants of Gainsville, FL suburbs. They list

91 forb and shrub species identified in their flowering plant surveys. This list was compared to

the Turkey Creek list specifically noting those that Heuberger & Putz classified as showy-

flowered sandhill species.

After comparing the site species list to the lists compiled from the literature data, each species

was given an indicator status. A positive indicator is a desired species that is representative of

matufe longleaf-pine communities. Species that are mosdy restricted to longleaf sites with

intact gtound cover were given a positive indicator status. Those species that ate typically

found in longleaf sites with intact native gtoundcover, but are also found in other upland areas'

were given sfuhtly positive indicator status. A negative indicator species is a weedy species that

may have a negative impact on ground layer diverslty and composition by competing with

natire, desired herbs. A negative indicator status was given to aggtessive, invader species with

poten'ial to deflect succession. Those species which are considered weedy, often occupying

degaded or distubed areas and widely distributed throughout the landscape, but are not

aggressive, were given a slightly negative indicator status. The indicator status for some species

was unknown.

In addition to herb layer comparisons, compadsons were also made for the canopy layet,

noting the differences in basal area and tree density between this site and othet longleaf pine

restoradon sites or old grorr,th forests. Tree density comparisons were made to old-growth and

second growth longleaf stands in IA, MS, GA and FL studied by Noel et al. (1998) Tree basal

area compadsons were made with data ftom Gilliam and Platt (1999). They studied the effects



of long-term 6re exclusion on tree species composition and stand structure in old gtowth

longleaf stands. Tree density and basal area comparisons were made to Brockway and Lewis

(1997), which considered long-term effects of prescdbed burning on wiregtass systems. And

tree basal areas ftom vadous vegetation communities of the Big Thicket (IVIarks and

Harcombe 1981) were also compared.

C o m a a ni t1 C las sifi c ati o n C o mp ari so n s

To determine the vegetation comm.-ity tfp. of this site, comparisons were made with Marks

and Hatcombe (1981), Peet and Allard (1993) and NatureServe's Terrestrial Ecological

Classification (2004). Matks and Harcombe (1981) developed a key for idenrifig2tiqn ef
vegetatlon commturities in the Big Thicket which was used to identi$, this communiry rype.

Peet and Allard, who studied longleaf pine throughout its native range north to Virginia, divide

communities first by a moisture gradient and then by landscape t'?e. Species ftom the Turkey

Creek site were compared to the following Peet and Allard (1993) classes: Southem Xeric

Longleaf Woodland, Southem Subxedc Longleaf lToodland, Southem Mesic Woodland, and

Southern Longleaf Savanna. Natureserve (2004) classified of all alliances and community

associations attributed to the Kistchie National Forest, Louisiana. In all, this document

describes 48 plant alliances (by the US National Vegetation Classification Hierarchy) and 85

plant associations that occur in the Southeastern United States. Compadsons were made by

first identi$.ing several associations containing dominant species similar to those found in the

study site. The specific community qrpe was determined by carefill analysis of less abundant

but present species and geologic characted.sdcs.
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Resu/tt

In all, 159 species were collected and of these, 148 were identified to the species level' The

remaining species either lacked specimens ot specimens lack critical flowers or fruit needed for

identi.fication. The list included 96 forbs (frcluding vines), 32 gamnoids and 31 woody

species. Approximately 507o of the site was bate ground. Herbaceous species in the ground

layer covere d ZSYo of the site with woody species in the ground layer coveringl3oh and shrub

layer species covering 72oh Sable 4).

QUALITATIVE, ANALYSIS OF VE,GETATION IAYERS

Flerbaceous Gtound Layer

Total forbs and graminoids at the site (ground layer) numbered 128 (32 gaminoids, 96 forbs)'

of these species, 81 (63Yo) were found in the sampling plots (22 graminoids and 59 herbs and

vines). Thus, approximately 69o/o of gaminoid species and 6!0/o of forb species of the total

obsewed species were represented in the sampling plots'

Fourteen species were observed in more thzn 20o/o of plots (Table 5). Additionally, thirteen

species covered more than 0.5% (50m2 /ha1 of the site area (Iable 6). Four species covered

over 2o/o efxlm'/ha) of the site area. These included three Dichantekum species ppecies: D'

adau/are, D. acaminatum uar. acuminalum, D. Ehaervcarpon acr' sphaemcarpon) and one herb

(C b a n a e s1 n c o rdifo li a) .

The fifteen most important ground layer species have a weighted frequency abundance value

greater than 0.10 (fable 7). Four (21o/r) are positive indicators, representadve of the rich

ground layer observed in mature longleaf stands. An additional four are good species Glghtly

posiuve) typical of, but not restdcted to, matrre longleaf sites. However, five species (33o/o) xe

negative indicators, i.e. weedy successional and invasive herbs. The competition/successional

status of 2 species is unknown. 6 of 1.5 (40"/") of the most imPortant species are considered

weedy (I{artesz 1999)-
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Woody Ground Layet

Twenty-seven species of woody plants were observed in the low shrub layer plots (ess than

1.0 meters tall),870/o of the total number of woody species observed. Eleven shrub species

were found in more than 20o/o of plots. Ten species covered more than 200m2 /ha (2o/o of the
site, Table 8). Only fout species were both abundant (more than20o/o of plots) and frequent

(more than 200m'/ha7, puercus stellata, puercus falcata, Callicarpa americana, and Carya texana.

These species are rypical 
"f dry sites and are not considered weedy.

Of woody species occutdng in the ground layer,5 are potentiel problem species. These include

P. taeda, I. uomitoria, p. bemirphaeica, Tiadica sebfera, and L sjmciflua. T. sebfera is an exotic
species with highly invasive chamctedsdcs that was observed in 5 plots (1520). The other four
specles are native but are weedy successionals that may compete with desired herbs for light
and nutrients. Smdl pine seedlings (all of which were identified as P. taeda, but may have,

instead, been a mix of P. taeda and P. ellintti) were exceptionally abundant, occurdng in 31 plots
(94"/"). The second most abundant woody ground layer species was L uomitoia,occurdng gr 24

plots (73%). Similatly, high abundance of p. berzitphaeicaand L sflmcifluaare of concern.

Woody Shrub Layer

Of the 31 woody species observed in the site, 15 (48o/o) appearedin the tallshrub layet (taller

than 1 meter). The most conrnon species in the shrub layer were, Quercus bemispbaeica (1'\,p.
incana (2"\, calticarpa ameicana (3'\, carya texana (4\,p.. stellata (5ft) and p.falnta (6s). Eight
species occurred in mote than 20o/o of the plots, but only one species Q. henrphaeica) covered

gteater than 2o/o (200 n'z/ha) of the total land area (Table 9) Overa[ unlike the herbs and low
shrubs, there was little difference befween the list of ftequently occurring and most abundant
species. overall around 1176 m'/ha, or 1,2oh, of the site is covered by shrubs.

The site contains 4 shrub layer species of concern. puercus bemiEbaerica, I/ex uomttoria,

Liquidanbar simciflua, and Quercus nigra ate all weedy species that have potential to negaflvely

influence hetb layer. The most abundant of these species is p. beniEhaerica whichcovers 207.g

m'/ha. I. aomitoia and L sflmcif/ua ate the 7m and 86 most cofirnon shrub layer specles,
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respectively, withp. nigrabetngthe 11d most common. Togethet, these species in cover 348'3

m'f hawhich accounts f.or 32o/o of the shrub layer cover area and 3.5o/o of the total site area'

There is a notable difference in the abundance and ftequency of live versus dead lhx uomitona

(Table 10). Considering only live plants, puercus hemiEbaeica, Callicarpa ameicana, puercus incana,

Carya texana, and paercus fa/cata are the most ftequent and cover the largest area. Considering

dead plants as well, Ilex aomitoiabecomes the 4s most abundant species. The cover area of the

four undesirable species increases from 348.3 m'fha to 438.5 rtf /ha and ftom 32o/o to 37o/o of

total shrub layer cover arca. 4.4o/o of the site is covered by undesirable woody species when

standing dead plants are included in the calculations.

Combined Woody Ground and Shrub Layerc

Tall shrub area values were converted to cover abwrdance values and then added to low shrub

totals for each species to get a synthetic shrub index (Table 11). In the combined data, rank

abundance changes little ftom the tall shrub list, butlhx uomboia does increase in importance'

Inbothlivearrdlive*deadarralysisthetopfivespeciesintheshrub|ayerarcpuercus

hemiEhaeica, Ca/kcarpa ameicana, I/ex uomitoria, puercas incana, and Carya texana, the weighted

value of l. uomitoia changes from 2"d most important to third most important when dead

shrubs are no longer considered. Also interesting is that both Pinus taeda ar'd Rhus copallinum

occur in over half of the plots, making them two of the top 5 most frequent woody species.

Canopy Layer

After initial treatment, the canopy of this site was telatively open. Eleven species were

observed in the canopy layer (Iable 12) Removal treatment teduced the overall percentage of

slash pine in the site wh-ile increasing the relative abundance of loblolly pine (Iable 73)' Pinus

ellioltii and Pinus taeda were the most abundant species followed by puercus stellata' Other

hardwoods (in order of abundance) include d Li4uidanbar sflraciflua, paercus incana, puercus

fahala, Carya lexana, puercus alba, and Acer rubrum (fable 12)'

Live tree (all size classes) density was 127.7 + 1.07.2 trees/ha and basal area was 9'03 + 4'64

m,lh^. Live trees greater than or equal to 25.0 DBH had a density of 88.9 + 48.9 trees/ha and

basal area of g.1g + 4.22 rr.'fhz. Considering all trees Qive and standing dead) average density
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increased to 799.3 + 40.8 trees/ha (over all size classes) and basal area increased to 12.06 t
4.62 m2 /ha Szble 1,41.

Of pine ttees,47.0oh were slash pne (Pinus elliotti), and 44.4o/o were loblolly pine (P. taeda);

matrre longleaf pine (P. palustis) made up only 5 oh of the tees. Logging resulted in a decrease

in the relative abundance of slash pine and longleaf pine and an increase in relative abundance

of shotdeaf pine (P. echinata) and loblolly pine (Table 13). Basal area decreased for each

species (as expected) except fot in shortleaf pine where small sample size resulted in a large

standard deviation. Clverall pines comprised of 74o/o of trees while hardwoods Quercus slellata

and Liquidanbar s4traciflua being the most abundant) made up the orher 260/o. Basal area was

8.18 + 4.25 m2 /ha for pines and 0.85 + 1.42 mt /hahardwoods Gable t2)
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kesu/tr

IMPACTS OF WOODY SPECIES ON HERBS

Low shrubs are not significantly affecting herb cover or diversity 6n'* < O'OS;' None of the

regressions were significant, but weak trends were observed between woody ground layer

diversity and cover and the diversrty and cover of herbs (Ftgure 7). Herb-layer cover and

d.iversity were also not significantly correlated with shnib layer cover or diversity (X.2 < 0.05,

Figure 8) Tall shrubs were converted to cover class values and added to low shrubs to see if

woody plants, in general, were affecting herb cover or diversity. The combinadon of low and

tall shrubs, agnn,was not significant (Ftgure 9).

ln every case whete herb abundance and dchness was comPared to tree basal area, they

decreased with increasing basal area. Howevet, none of the results were significant E2

<0.1092). Similarly, herb cover and diversity were not significandy correlated with tree density

(Ff . 0.t,Fi$ue 10).
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Resaltt

COMPARISON OF THE, SPECIES LIST TO LITE,RATURE DATA

HERBACE,OUS GROUND LAYER

A Positive Indicator Species List provided by Wendy Ledbetter of the Nature Conservancy

lists 24 forbs as positive indicatots of xeric Longleaf Pine Sandhill forests. Of these 24 species,

13 occwred in this site. Representadves from 4 additional genera on the indicator list were also

observed in the plots. The list also contained seven negadve indicatot species. Of these, only

one, Ber/andiera pumila, was found in the site.

Of the 91 species identified by Heuberger and Putz (2003), I found 26 (29o/o) in this site (Table

15). Of 77 genen,33 (43o/o) occurred at the Turkey Creek study site. Of the 36 showy sandhill

herbs, 8 (22o/o) occured in this site. Of the 33 genera of showy herbs identified, 16 (48yo) were

cofirrnon to our site.

The species list of Grelen & Duvall (1966) contains 151 species conunon to longleaf-bluestem

communities. Of these, 41 species occurred at the Turkey Creek study site (27o/o), and, 36 of
the 65 genera were represented (5570) (Iable 15).

Of the 76 species classified as being found in Longleaf Bluestem Uplands by Ajilvsg (1979),

45 (60yE were found in this study. An additional 36 species found in the Turkey Creek site

were cited in Ajilvsgr from communities other than Longleaf Bluestem Uplands. Of the 14g

species from this site identified to the species level 81 (55o/o) are listed in this book Clable 15).

An additional2T arc represented at the genus level.

Of the 148 species identified to the species level 145 are native ((artesz 1999) (Appendix I).

The three exodc species are: Traidica sebferarn, Sorghum halepense, and. Verbascurn thapsus. Over

half of the species ftom this site (77, 52o/o) are weedy accordurg to Kartesz 1999.
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The BIOTA database lists 121 species that have been found in appropriate habitat in the

Turkey Creek unit. Of these, 36o/o of species (431121) are represented in this site (table 15).

Similarly, 9 of 24 species (37.5yo) that were found specifically in longleaf pine dominated

uplands or savannahs were also found ln thrs study.

Fifty species from Peet and Allard (1993) were representative of the Southern Mesic Longleaf

rvoodland community r'?e. 40 species were coffunon to this site and the Southem Subxeric

Longleaf Woodland (SSL) community (Iable 15). 34 species occurred in Southem Xeric

Longleaf Woodlands and 16 were common to Peet and Allard's Southern Longleaf Savanna

commuruty (Appendix f.

Of the 159 species identified for this site, 56 were given a positive indicator status based on the

literature. These species are all typical of mature longleaf sites and are not known to crowd out

other nadve species when the natwal fire regime is maintained. An additional 37 species were

considered shghtly positive indicators. These species are often found in mature longleaf sites

but there is some uncertainty over whetler they are considered good species or not' 28 species

were classi-fied as slightly negative. These were nadve weedy and early successional species that

are not genetally found in mature longleaf sites. Those that are found in mature sites do not

cause major problems but may have some minor effects on local vegetadon. Five species were

classified as negative species. These consisted of the 3 exotic species, the non-native P. elliottii

and the early successional weed, Andnpogon uirylnicus. The remaining 33 species were either

neutral or their status could not be determrned.

Harcombe et aL 1993 identified 19 woody species that are characteristic of upland longleaf

pine savanna (subtype- xedc stream rerrace sand ridge). Of these, 8 wete observed in this site

(Table 15). 15 of the 19 species are represented at the genus level'

Among the seven sources that were used for comparison 215 species were mentjoned that

were not found in the study site. \X/hile this number is hrgh, it overesdmates the number of

species that should be found since not all of the sources were specific to East Texas and

species composition may vary because of edaphic characteristics of the site. Of these 215, only

22 species were mentioned on multiple lists (Iable 16). Sx species were listed on 3 or more
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hsts: Solidago odora, Rhlncbosia renformis, Helianthus angust'folius, Ionadzs linmiifolia, TEbmsia

rirgr nta n a, and E iogo n u m h ngfo lia n.

CANOPY LAYER

Tree density is somewhat low compared to density in old-growth longleaf pine ecosystems

(180-200 trees/ha) (lrIoel et al. 1998, Gillia6 and Platt 1999). Brockway and Lewis (lgg7)

showed tree density to be substan(nlly hlgher (879 trees/ha, BA= 14.4 m2/ha) in a longleaf

site under 40 years of prescribed bwning.

Basal area from this site (9.03 + 4.64 m'/ha) was comparable to the Wade-Tract Old-growrh

forest described by Gilliam and Platt 1999 (8.8 mt/ha). Basal area was slightly lower tlan
observed by Marks and Harcombe 1981 (Sandhil Pine Fotests 1,3 m2 fha, Upland pine Forests

12rn2/ha). Table 17 lists a comparison of basal areaby tree species to Marks and Harcombe

(1981) Sandhill and Upland Pine Forest vegetation communities.
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Resu/ts

COMMUNITY CI-ASSIFICATION

Harcombe etaL 1993 classified the historic composition of this site as longleaf pine dominated

(based on 1934 Fotest Survey data from Cruikshank and Elderedge 1939). Compadng the

results of this study with basal area data, the site seems most like the Upland Pine Forest

described by Marks and Harcombe 1981. That commrroity typ" has substantially higher basal

rrea for Pinus palustris (9.3 m2 /ha as opposed to 0.48 + 1.00 rn'fha), but this is expected since

the study stand was a plantation and was under fue suppression for numerous yeats. Basal area

and composition obsewed at this site show similarity to those of Marks and Harcombe's

(1981) Sandhill Pine Forest as we[ but this site contains more pines compared to the sandhill

sites that are dominatedby puercus incana arrdp. stellata. Using Marks and Harcombe's (1981)

key the cuffent community type looks most Uke the Sandhill Pine Forest type, with p. stellata

and p. incana dominant species. The Upland Pine Forest contains a denset layer of gmsses and

legumes which may establish as testoration conbnues.

Of the species whlch occurred both in the Peet and Allard (1993) study and in this one, herbs

that they found in mesic habitats were the most common (55 of the 59 species common to

both studies were n mesic habitats by Peet and Allard [1993], Table 1S). This was followed by

those species they found in subxeric habitats (53 subxeric species out of 59) and then

seasonally wet habitats (46 of 59). Since the least number of species observed in this site were

common in xeric habiats (43) this suggests that the site does not suffer from the extremely dry

conditions expedenced by some other longleaf communities.

The Turkey Creek site seems most similar to the NatureServe (200a) community langleaf Pine'

(Sbortleaf Pine, l-nbbltJt Pne) (Bluelack Oak, Sand Post Oak)/Little Bluestem lVoodknd' Howevet,

species of this commurrity type are described as being indicatrve of "extteme droughdness."

From review of the Peet and Allard 1993 study, tlus community mtght better be classified as a

Lnngkaf Pine/Blu{ack Oak/Ljttlz Bluestem-sandhill Cmton ll/oodknd. Desctiptions of the species

associated vrith this communiry type suongly match those observed in this site, fu1 dglails

such as soil type and geological formation differ (Appendix H). NatureServe (2004) describes

tlrrs communiry g?e as typical of plantatio n andf or fire suppressed stands of historic longleaf

pine. Species common to both the site and this community r)?e are listed in Table 15. Other
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similar community types defined by

l-nbblb Pine) / (S weetgun) / I;ttte Bluestem

C alfe at b e r Il/ o o d la n d.

NatuteServe include the l-angleaf Pine- (Sbortleaf Pine,

I%oodland and the l-"ong/eaf Pine/ Little B/uesten,Canail
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Ditcustion

GROUND I-AYER

Currently, the site contains a mix of desired native hetbs and successional weedy species. The

herbaceous ground layer (11 spp/10 m) is much less diverse than that observed by Peet and

Allard 1993 (N species/mt), but is only slightly lowet than those observed by Hedman et al.

2000 (15 rpp/ -'). Many desired herbs, including showy sandhill hetbs, legumes, and native

grasses are present (Grelen & Duvall 1966, Peet and Allatd 1993, Heuberger and Putz 2003,

Ledbetter- Positive Indicator List, Aiilvsgi 197 9).

In total, 56 positive (36oh oftotal) and 37 slghtly positive species Q4oh of tota| were obsewed

at the site. Some of the species at the site that were most cited in the literature as typical of

healthy, marrue longleaf sites include: Scbiiachliun smpaiurz, Balbostlbs ciliatxfnlia, Pitltopsts

granintfolia, Ijatris spp., Vernonia texafta, Cmlon argyranthemus and vadous legume species. It is a

positive sign for restoration that a substantiql number of species typical of mature sites were

found in this site. This sugests that species augmentation is not absolutely necessary to restore

native ground layer vegetation. These species are eithet remnants of the original native longleaf

ecosystem or have recently colonized. If temnant, these species have been able to persist for

forty years at the site, despite the site being in plantation and under fire suppression.

Unfortunately, none of these positive indicator species was abundant enough to be in the top

five most abundant herbs. Of desired herbs, Liatris elegans is the 7* most abundant species

covering l.3o/o of the site followed by Centmsema rirginianan (10ft most abundant, 0.660/0).

Schiiacbliun scopaium should be the dominant gtass; while it was present at the site, it was too

sparse to be observedin any of the sampled plots. The low abundance of S. scopaium suggests

marrual planting may be desirable for timely testotadon of the ground layer. J. scopaium s

easily grown ftom seed or container-grown starters planted in late spring or early sufiIlner.

Plants should be watered once a week but should flower and produce seeds in the first season

Gy* 1994).

Given the appearance of the site, it was a surprise that there wete so many wetland species

represented. While conditions that are too moist may not be favorable to some plants (such as
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the threatened Texas Ttailing Phlox - Pblox niualk ssp. texensis and the Gulf Gayfeather -
Ijatis tenuiswhich are of pard.ct'lar interest for reintroduction), extremely dry conditions may

be too harsh fot many species resulting in overall lower diversity (IrlatureServe 2004).

Localized species composition may change to more wetland species due to slight elevation,

soil and moisture changes, particuJar\ near the southem edge where the terrain begins to dip

towards a baygall area. This observation mrght warrant firrther investigation.

Twenty-two species that were cited by multiple sources as gpical of longleaf pine-bluestem

communities were not found at the study site (Table 16). This includes seven legumes, six

grasses, and five composites - Solidago odora was the most frequently cited missing forb followed

by Rhlnchosza renformis. S. odara is a showy sandhill herb while k renformis is a legume, both

desired components of this ecosystem. Both -f. odora and K renformis have been collected from

within the Turkey Creek Unit. Three other missing species, Heliantbus angusttfolius, Tephmsia

rirgtniana, and Eiognum longfoliam, have also akeady been collected from the Turkey Creek

Unit. Kirkland et al. Q004) suggest that those species that are wind dispersed (J. odora, H.

angusttfolius) are likely to colonize nearby suitable sites, but species that are graviry dispersed (R

renfnmis, T. uiryiniana) are unlikely to retum to the site naturally. Ionactis linanifolia, another

missrng species, is less common. It has not yet been collected ftom the Big Thicket, but it has

been collected in nearby Jasper and Newton Counties (Turner er al. 2003). Some diversity

inctease can be expected to occur naturally as tecruitrnent time is extended, but poor
dispersers may need to be reintroduced by propagules (ICrkland et aL 2004).

Although many favotable herbs are present, the site contains some early successional weedy

species as well. The majodty of these species were classified as slightly negative impacters

because, while they do not belong in mature ground-layer community, th.y likely will decline

normally in the course of succession because they are not aggressive competitors. A possible

excepdon ts Andnpogon uiryinicus. This species has been seen to overtake areas, pard.ct'lady

overgrazed fields and lands with impoverished soils (Rice, 1972, Redmon et al. 1995). In
Hawui, A. uiginicas is becoming a major invasive pest. Dry dieback of A. uirginicus encourages

fire, and the grass grows rapidly in tesponse (D'Antonio & Vitousek 1992). A. uirginicus may

also direcdy impact neighboring plants by inhibitory secretions. Rice (1972) showed that

extract ftom decayingA. nrginicas inhibited the growth of Schiiacblnum scopaiam and prevented
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nodulation in certain legume species. Crurently, A. uirginicus is the 9s most abundant herb

occnrring on 0.660/o of the site. Late season buming appears to reduce *l,gor of A. uirginicus blut

may also negatively rmpact S. scopariun and so should be consideted with caudon (Butlet et al.

2ffi2). Possibly the best way to reduce the likelihood that A. uirglnicus will be a problem is to fill

potentially colonizable space with S. scopaium, which once established, should reduce the rate

of spread of A. nrginirus.

Another potentially problematic ground layer species 's Eupatoiun capillfoliun. lt has been

found in other longleaf sites and in the Turkey Creek Unit. No studies were found stating that

tlus weedy is particularly invasive. However, it currently covers l.4o/o of the site (5n most

abundant herb), and thus, should be monitored. Dichantheliums are also very abundant;

however, because they are frequent associates of this community type and aie not considered

weedy, they are of little concern (Grelen & Duvall 1966, Kartesz 7999, NatureServe 2004)-

Three other serious impediments to restoration of the nadve ground cover are two Epound

layer exotic species, Sorgham balepense znd Verbascum thapsus. Ltke A. uirginicus, S. halepense thrives

on disturbed soils Q.Jewman 1993).It can become a miyor problem, but is out comPeted by

SchiTac@ian scopaiam when fue is maintained Q'{ev,rman 1993). Verbascum tbapsus qurckly

colonizes open woods and meadows, dispersing 100,000* seeds that can remain viable in the

soil for over 100 years (Ghermandi 2005). Howevet, it has not yet been observed dominating

eafly successional vegetation in East, fX and so it may not become a problem, especially

because it is not very fue resistant (Harcombe, personal communication)'

It was surprising that only 3 species at the site ate exotics. Other similar ecosystems have

suffered greatly ftom exodc invasion, resulting in decreased species diversity, inhibition of

ecosystem function, and thteats to endangered species (Haris 2002, Bond 2003). Mesic Pine

Flatwoods of Florida have been found witl 25 exotic species (5.2Yo of total observed species,

Spikowski, no date). This is 22 lcrrore species and nearly three times that observed in this site

(1.8% of species observed at this site are exotic). Exotic species can be detrimental to many

endangered species by threatening habitat (Harris 2002). More than half of all federally listed

species are adversely affected by interactions with non-nadve species, and nine of the 21 most

endangered ecosystems in the United States are significandy affected by exotic invasion

(Flather, Joyce and Bloomgarden 1994; Noss and Peters 1995). The invasion of exouc grasses
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has had particularly negative impact on the Bobwhite Quail which often inhabits longleaf pine

sites @ond 2003)

Many exotics are present in the Big Thicket area ard have been found on open ground and

degraded pasru.re. One species of particular concem is Cogon Grass (Iruperata rylindrica). This

grass has been known to invade longleaf stands and can be difficult to get remove once

established (FWS [no date], Simons 1990). Thus far, it has not been observed in pine sandhills

tt Bb Thicket, but it is found in the area (Flarcombe, personal communication). Other

rnvasive herbs with the potential to invade this site include Pennisetum ci/iaru uar. ci/iary and

S chin us tere bin t hifo lius.



Ditcutsion

WOODY PI.ANT ENCROACHMENT AND IMPACT ON HERBS

The data collected suggests that shrub enctoachment and canopy coverage are not yet

negatively affecting the hetb diversity and abundance. This is a positive sign that hardwood

reducdon techniques have been successfirl so fat.

It should be noted that four species were both frequent and abundant: puercus stellata, p. falcata,

Callicarpa americana, and Carya texana. These four species are all typical of dry sites and are

probably all remnant of the pre-plantation vegetation CI-k" and Harcombe 1981). While hgh

abundance of shrubs is not desired, some shrubs naturally persist; all of these species are

currently present in the site. p. incana, which occurs i" h€h abundance in this site, is another

species which is a natural element of this type of longleaf pine comm.-ity OIrtks and

Harcombe 1981, NarureServe 2004).

The low abtrndance of Pinus palustns in the canopy is of concern. The hand planted longleaf

seedlings appe r healthy, but the high ftequency of other pine seedlings (P. taeda/P. elliotti) n

the gound layer may be problematic if bumrng is too inftequent. The hrgh light availability

along with a maintained fue regime should benefit fuvenile longleaf pines (Brewer 2001).

While herbicide treatrnents have reduced the abundance of l. uomitoia (dropping it from 4*

most abundant to 7*), it was the second most frequently occurring species in the woody

gound layer and it ranked first in weighted impottance (ftequency X abundance). This

suggests that while fire should help in maintaining yaupon densrty, further herbicide

application may be necessary.

The hrgh density of p. hemuphaeica is also noteworthy. p. bemupbaeica was observed in the

Peet & Allard (1993) Southern Xeric/Subxeric/Mesic Longleaf Woodlands communides and

also in Longleaf Pine/Bluejack Oak/Little Bluestem-Sandhill Croton Woodlands QNatureServe

2004). This species was not listed in the Marks and Harcombe (1981) study of BigThicket

vegetation. However, it has increased dramatrcally at a neatby fire-suppressed site (Harcombe,
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personal communication). Ffue alone may be enough to maintain this species, but herbicide

treatments may also be necessary.

The exotic species Triadica sebfera (Chinese Tallow Tree) is also of some conce m. T. sebfera is

exceptionally fast gtowing it can grow 1.5m and produce flowers in one gowrng season.

When stands of Chinese Tallow Tree are dense enough, it also has the capacity to suppress fire
(Grace et al' 2001)'Th. dty soil conditions of this site, however, may prevent or slow rhe

spread of T. sebfera, which is more suited for wetrer sites @arrilleaux 2000).



Ditcutsion

COMMUNITY CLASSIFICATION

Knowing about the present community t)?e is valuable for the insight it provides into the

successional processes and what further apphcations should be applied. For the Longleaf

Pine/Bluejack Oak/Uttle Bluestem - Sandhill Croton Woodlands Q'JatureServe 2004) the

historic fire return interval to maintain the community tfpe is once every 2-10 years

(lrJatureServe 2004). According to NatureServe (2004), this comm"ttity tfp" is usually the

result of forest conversion andf or severe fue suppression of historic longleaf pine stands. This

suggests that as fire is reinstated" species composition may change. While the current

vegetation is similar to that of the Sandhill Pine Forest OI-k and Harcombe 1981) ftequent

fire may convert it to an Upland Pine Forest, dcher in herbaceous gtound cover and

containing fewer shrubs. Altematively, the site may be converted to a more xeric community

rype when fire is reinstated. The numerous species that te common to these two vegetation

types and the study site suggest that this site is suitable habitat for the species associated with

matLre longleaf pine communities.
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The herbaceous ground layer is not yet as diverse as otler mature longleaf stands (11

species/m2 compared to 40 species/m2) (Peet and Allard 1993, Peet et al. 1990a), but it does

contain many of the desired herbs, including showy sandhill herbs, legumes, and native grasses

(Grelen & Duvall 1966, Peet and Allard 1993, Heubetger and Putz 2003, Ledbetter- Positive

Indicator List, Ajilvsgilg7g). The dominant grass of this system, Schiiacbliun scopaium, is

present but very low in abundance. Manual planting of seed or container-grown starters of
forbs and Schiiathlium scopaium is probably desirable to accelerate restoradon (I-ynn 1994).

Some weedy herbs (about haif of the present species) do exist at the site. A few are exotic and

some are early successional species. Andrupogon nrglnicus is the grass of greatest concern because

of its rapid gowth and fire resistance.

Currendy, woody species in the canopy, shrub layer and ground layer arc not suppressing

herbaceous diversity and cover, but ftve potentially problematic woody species (Ilcx uomitoia,

Pinus taeda, puercus hemisphaeica, L)quidanbar sgmciflua, Tiadica nbftro) are present. Herbicide

applications have been successfirl in teducing I. uomiloia, but it is still abundant so, firther
application may be necessary.

The h:gh abundance of A. uirginirus (an early successional species) and relatively low abundance

of Schiqacbliun scoparium (a late succesionary species) suggests that this community is still early

it its succession to a mature longleaf stand.

Due to the high numbet of positrve indicator species, low number of exotics, and historic

shrubs, teturn of this site to an apptoximation of presettlement condition appears possible.

M-y of the maiot species associated with this community type are present, an encouraging

fact considering that the site has been in plantation under fire suppression for neady 40 years.

Many of the species that are missing ftom the site have been found nearby. However, some

missing species (particularly those that are gavity dispersed), are unlikely to ever colonize the

site without human intervendon (I{rkland et aL 2004), and so some reintroduction of ground

layer species appears desirable.



Overall, this site appears to be a good candidate for successfirl restoradon to a longleaf pine

sandhill/upland forest. Recovery of the herbaceous ground layer should contjnue naturally

with a fire regime of 2-5 years to control shrubs and early successional herbs (Brockway &

Lewis 1997, Nature Serve 2004, Fire Ecologr), and some species reinuoductions and

augmentations may be necessary.
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Tab/es

Table 1: Threatened and Endangered Species Associated with East Texas Longleaf Pine
communities NPS 2001)

Status: E=Endangered. I:Threatened, C:Candidate, SOC: Species of Concern, N/L: Not Listed

Common Name Latin Name Type
Federal
Status

State
Status

Bachman's Soarrow Aimophila aestivalis Bird N/L T
Red-Cockaded Woodpecker Picoides borealis Bird E E
Rafinesque's Bis-eared Bat C orynorhinus ralinesquii Mammal SOC T
Slender Gav Feather Liatris tenuis Plant SOC N/L
Texas Trailine Phlox Phlox nivalis yar. texensis Plant E E
Louisiana Pine Snake P i tuoo his me lano le ucus re thv e ni Reptile C E
Northern Scarlet Snake C e mophora c occ ine a c oDe i Reot le N/L T
Timber Rattlesnake Crotalus honidus Reot le N/L T

Table 2: Cover Abundance Values (from Peet et al. 1990b)

Cover Classes
Trace

2 0-t%
1J r-2%
4 2-5%
5 5-10%
6 r0-25%
7 25-50o/o

8 s0-75%
9 75-95o/o

l0 95-t00%
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Table 3: Tall Shrubs by Area and Volume (excluding standing dead)

Sum of Area m2lha
Species Area m^2/ha Volume m^3/ha
Quercus
hemisohearica 207.8 320.2

Q. incana 174.8 249.0
Callicarca ameicana 165.3 212.2
Carya texana 133.6 203.9
Q. stellata 109.0 136.5

Q. falcata 92.5 112.1
llex vomitoria 67.0 93.4
Liqu idambar stvracifl ua 60.9 90.2
Q. marqareftiae 42.1 54.5
Catalpa speclosa 13.1 26.3
Q. nigra 12.6 24.4
Rhus copallinum 2.7 3.7

Maqnolia orandiflora 2.5 2.7
Sassafras albidum 1.2 1.3

Persea borbonia 1.1 1.4

Total 1086.2 1531.9

Table 4: Percent cover by vegetation layer.

Laver Percent Cover
Herbaceous Ground Layer 25%
Woodv Ground Laver t3%
Shrub Laver (Woodv > l m) r2%
Bare Ground 50%
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Table 5: Herbaceous Species from sampling plots (sorted by frequency)

Species Genus Soecies Yo freq m'[ha
DIFIF Dichanthelium acum inatum v ar. fas c ic ulatum 0.7 254.5

EUCA Eunatorium caoillifolium 0.7 t40.7
DIBU Dichanthelium aciculare 0.52 295.5

DIFS Dichanthelium s phae roc arDon var. s Dhae rocarDon 0.48 57.6

TRCP Acalypha sracilens 0.48 39.7

TRBL Trasia smallii 0.45 41.2

COCA Convza canadensis 0.42 51.4

CYOB Cyperus hvstricinus 0.39 80.7

ANVI Andropogon vtrstntcus 0.39 66.1

STUM Strophostyles umbellata 0.36 31.7

COVI Commelina vtrglntcQ 0.33 28.2

FPSH Trichostema setaceum 0.3 27.6

HOSU Polvpremum procumDens 0.27 4t.8
HYHY Hypericum hvoericoides 0.21 t2.s
LIEL Liatris elegans elegans 0.18 t27.8

LASP Lactuca canaaens$ 0.18 28.2

SCTL Scleria trielomerata 0. l8 22.2

BUCI Bulbosnlis ciliatifolia 0.18 12.5

VISP vitis spp. 0.15 44.4

FFBG Disitaria villosa 0.15 41.9

GAVO Galactia volubilis 0.t5 32.3

CIHO Cirsium horuidulum 0.15 28.8

CARE Carex sp. 0.15 9.5

RALI Hypoxis curtissi 0.15 6.0

TRAG Croton glandulosus 0. l5 5.0

TRNL Trapia urens 0. l5 t.0
CEVI Centrosema virsinianum 0.12 65.6

TRRE Tradescantia reverchonii 0.r2 7.0

PHSP Chamaesyce cordifolia 0.09 263.1

SLCG Panicum brachvanthum 0.09 r 38.4

GLCA Glqndularia canqdensis 0.09 58.6

ANSP Pseudosnaphalium obtusifolium 0.09 t7.2

VETE Vernonia texana 0.09 14.6

SCOL Scleria ciliata 0.09 8.5

TORA Toxicodendron radicans 0.09 3.0

ASML Lechea mucronatq 0.09 3.0

DITL Dichanthelium sp. 0.06 226.2

PHAM Phytolacca amerlcana 0.06 JJ.J

DICA Dichondra carolinesis 0.06 21.2

STBI Stvlosanthes biflora 0.06 t2.6

ELSP Elephantopus tomentosus 0.06 I 1.6

BEPU Berlandiera pumila var. scabrella 0.06 9.1

MIST Mimosa Iatidens 0.06 6.5

RHLA Rhvnchosia difformis 0.06 5.5
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ANTE Andronopon ternarius 0.06 4.0

ARRE Aristolochia reticulqta 0.06 3.0

EUNL Euohorbiq sp. 0.06 3.0

GESE Gelsemium sempervirens 0.06 3.0

AMAR Ambrosia artemisiifolia 0.06 2.0

BICA Bisnoniq caoreolata 0.06 2.0

RUTR Rubus trivialis 0.06 2.0

ARCH Ceanothus qmerrcqnus 0.06 2.0

CYTB Cyperus retrorsus v ar. reft orsus 0.03 22.7

SOLA Solanum ptychanthum 0.03 10.6

TRUR Trasia urticifoliq 0.03 8.0

CYUB Juncus scirpoides 0.03 4.5

CYOC Cyperus hasDen 0.03 4.5

PASP Paspalum selaceum. 0.03 4.5

XYSP Yvris 0.03 4.5

ANDS Androposon SD. 0.03 2.0

LLCP Asclepias verlicillata 0.03 2.0

CRCA Croton caDitatus 0.03 2.0

DISP Dichqnthelium SD. 0.03 2.0

DIVI Diodia vtrgtntana 0.03 2.0

EUCO Euohorbia corollata 0.03 2.0

HEAN Echinacea sangutnea 0.03 2.0

RUHI Rudbeckia hirta 0.03 2.0

LAGG Sorshastrum elliottii 0.03 2.0

TRSF Trasia? 0.03 2.0

UVTC Jacauemontia tamnifolia 0.03 2.0

CRAR Croton arwranthemus 0.03 0

DESM Desmodium sp. 0.03 1.0

DISR Dichqnthelium spp. 0.03 0

IPPA Ipomea pandurata 0.03 1.0

TLPV Passiflora lutea 0.03 1.0

PIGR Pitvopsis sraminifolia 0.03 0

SCSP Scleria sp. 0.03 0

VETH Verbascum thapsus 0.03 .0

CONC Hieracium sronovii 0.03 .0

FPTG 0.03 0

THMN Mecardonia acummala 0.03 .0

lobed basal leaves 0.03 .0

unk rosette Dichanthelium spp. 0.03 .0
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Soecies Genus Soecies Vo freq % of site m2lha

DIBU Dichanthelium aciculare 0.52 2.95 295.5

PHSP Chamaesyce cordifolia 0.09 2.63 263.1

DIFTF Dichqnthelium ac um inatum v ar. fas c ic ulatum 0.7 2.54 254.5

DITL Dichanthelium sp. 0.06 2.26 226.2

EUCA Eupatorium caoillifolium 0.7 t.4l 140.7

SLCG Panicum brachvanthum 0.09 1.38 138.4

LIEL Liatris elesans elesans 0.18 1.28 t27.8

CYOB Cyperus hvstricinus 0.39 0.8l 80.7

ANVI Andropopon virpinicus 0.39 0.66 66. I

CEVI Centrosema vrplnnnum 0.12 0.66 65.6

GLCA Glandularia canadensis 0.09 0.59 58.6

DIFS Dichanthelium s D haer oc arDon v ar. s p hae r oc ar po n 0.48 0.s8 57.6

COCA Convza canadensis 0.42 0.51 5t.4

Table 6: Most Abundant Herbs

Table 7: Most Important Herbs (sorted by weighted value)

P: Positive Indicator; G=Good, Slightly Positive; U=Unknown or Neutral;
B=Bad, Stightly Negative; N= Negative

Code Genus Species o/o freo m2lha weiehted Indicator Weed

DIHT Dichanthelium ac um inatum v ar. fqs c ic ulatum 0.7 254.5 1.78 G N

DIBU Dichanthelium aciculare 0.52 295.5 1.53 P N

EUCA Euoatorium caoillifolium 0.7 r40.7 0.99 B Y

CYOB Cvoerus hvstricinus 0.39 80.7 0.32 U N

DIFS Dichanthelium s nhae roc arnon var. s ohae rocar Don 0.48 57.6 0.28 c N

ANVI Androposon vtrgtnrcus 0.39 66.1 0.26 N Y

PHSP Chamaesyce cordifolia 0.09 263.1 0.24 B N

LIEL Liatris eleg.ans elepans 0.18 t27.8 0.23 P N

COCA Conyzs canadensis 0.42 51.4 0.21 B Y

TRCP Acalypha sracilens 0.48 39.7 0.19 B Y

TRBL Trasia smallii 0.45 4t.2 0.18 P N

DITL Dichanthelium sp. 0.06 226.2 0.14 U N

SLCG Panicum brachvanthum 0.09 138.4 0.t2 G N

STUM Stroohostules umbellata 0.36 3t.7 0.12 P Y

HOSU Polvoremum DrocumDens 0.27 4l .8 0.1I G Y
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Table 8: Most Important Low Shrubs (sorted by weighted value)

Species Genus Soecies

sum of
cover
abundance

o

freo
Ave
CA

Weighted
value

ILVO Ilex vomitoria 64 0.73 2.67 1.94

CAAM Callicarpa amertcana 59 0.55 3.28 1.79

PITA Pinus taeda 55 0.94 t.78 1.67

OUST Quercus stellata 40 0.27 4.44 t.21

RHCO Rhus cooallinum )I 0.55 2.06 t.t2
OUHE Quercus hemisoherica 3r 0.33 2.82 0.94

CATE Carva texana 30 0.30 3.00 0.91

OUFA Ouercw falcata 25 0.21 3.57 0.76

LIST Lisuidambar stvraciflua 2l 0.24 2.63 0.64

PIPA Pinus palustris 20 0.55 l.ll 0.6r

OUMA Ouercus margqrettiae l5 0.12 3.75 0.45

SMSP Smilac spp. t2 0.21 t.7r 0.36

SAAL Sassafras albidum t2 0.15 2.40 0.36

SASE Triadica sebiferum 8 0.15 1.60 0.24

VAAR Vaccinium arboreum 8 0.09 2.67 0.24

RHGL Rhus slabra 0.15 1.40 0.21

IVIYCE Morella cerifera 0.03 7.00 0.21

PEBO Persea borbonia 6 0.09 2.25 0.20

SMRO Smilm rotundifolia 5 0.t2 t.25 0.15

PAOU Parthenocissus quinsuefolia 5 0.06 2.50 0.15

OUAL Ouercus alba 4 0.03 4.00 0.12

ACRU Acer rubrum 0.09 1.00 0.09

OUIN Quercus tncana J 0.03 3.00 0.09

RUTR Rubus trivalis 3 0.03 3.00 0.09

WTINK Diospvros vtstntQna J 0.03 3.00 0.09

BATIA Baccharis halimifolia I 0.03 1.00 0.03
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Table 9: Tall Shrubs (Live only) sorted by weighted value

Table l0: Tall Shrubs (all, includes dead) sorted by weighted value

Code Scientific Name Ave Area mnZlha Yo Freq weighted value

OUHE Quercus hemisphearica 207.8 0.8s t76.3

CAAM Callicarpa americqna 165.3 0.52 8s.2

OUIN Q. incana 174.8 0.45 79.5

CATE Carya texana 133.6 0.52 68.8

OUFA Q. falcata 92.5 0.42 39.2

OUST Q. stellata 109.0 0.30 33.0

LIST Liquidambar s Nrac illuo 60.9 0.33 20.3

ILVO Ilex vomitoria 67.0 0.27 18.3

OUMA O. marparettiae 42.1 0.18 7.7

CASP Catalpa speciosa l3.l 0.03 0.40

OLINI Q. nigra 12.6 0.03 0.38

RHCO Rhus cooallinum 2.7 0.t2 0.32

MAGR Magnolia grandifloro 2.5 0.06 0. l5

SASE Sassafras albidum t.2 0.06 0.07

PEBO Persia borbonia l.l 0.03 0.03

Code Scientific Name
Ave area
mn2fha 7o Freq

weighted
value

OUHE Ouercus hemisphearico 216.6 0.85 183.8

ILVO Ilex vomitoria t48.4 0.64 94.5

CAAM Callicarpa americana 165.3 0.s2 85.2

OUIN Q. incana 174.8 0.45 79.5

CATE Carya texana 133.6 0.52 68.8

OUFA O. falcata 92.5 0.42 39.2

OUST O. stellata 109.0 0.30 33.0

LIST L iq uidam b or s ty r ac iJlua 60.9 0.33 20.3

OUMA Q. marparetliqe 42.1 0.18 11

CASP Catalpa speciosa l3.l 0.03 0.40

OUNI O. nisra 12.6 0.03 0.38

RHCO Rhus copallinum 2.7 0.12 0.32

MAGR Masnolia srandiflora 2.5 0.06 0.15

SASE Sassafras albidum 1.2 0.06 0.07

PEBO Persia borbonia l.l 0.03 0.03
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Table 11: Total Shrubs (combined Tall and Low Shrub data) sorted by weighted value (live

plants only)

Gode Scientific Name

Sum of
Gover

Abundances olo Freq Ave GA
Weighted

value

QUHE Quercus hemisphearica 216 0.94 6.55 6.15

CAAM Callicarpa americana 175 0.70 s.30 3.70

ILVO llex vomitoria 94 0.70 2.85 1.99

CATE Carya texana 120 0.55 3.64 1.98

QUIN Q. incana 115 0.45 3.48 1.58

PITA Pinus taeda 55 0.94 1.67 1.57

QUST Q. stellata 103 0.42 3.12 1.32

QUFA Q. falcata 95 0.45 2.88 1.31

LIST Lio uidamba r stv racifl ua 73 o.42 2.21 0.94

RHCO Rhus cooallinum 43 0.58 1.30 0.75

QUMA Q. margarettiae 40 0.21 1.21 0.26

PIPA Pinus palustris 17 0.45 0.52 0.23

SMSP Smi/ax spp. 12 o.21 0.36 0.08

SASE Triadica sebiferum 10 0.21 0.30 0.06

SAAL Sassafras albidum 12 0.15 0.36 0.06

RHGL Rhus alabra 7 0.15 0.21 0.03

VAAR Vaccinium arboreum 8 0.09 0.24 0.02

SMRO Smilax rotundifolia 5 0.12 0.15 0.02

PEBO Persia borbonia 6 0.09 0.18 0.02

PAQU Pafth e noci ssu s q u i nq uefol i a 5 0.06 0.15 0.01

ACRU Acer rubrum 3 0.09 0.09 0.01

MYCE Morella cerifera 7 0.03 0.21 0.01

QUNI Q. nigra 7 0.03 0.21 0.01

MAGR Magnolia grandiflora 3 0.06 0.09 0.01

CASP Catalpa speciosa 4 0.03 o.12 0.00

QUAL Q. alba 4 0.03 o.12 0.00

RUTR Rubus trivalis 3 0.03 0.09 0.00

WUNK Diospvros virqiniana 3 0.03 0.09 0.00

BAHA Baccharis hamilifolia 1 0.03 0.03 0.00

)l





: Tree DensiW and Basal Area separated bv soecies

Snecies - Live Trees Onlv Densiw in treesftra BA in m^2lha
Acer rubrum 0.47 +l- 2.72 0.06 +/- 0.35
Carva texana 2.07 +l- 11.90 0.06 +/- 0.35
Liq uidamb ar s tvr ac iflua 4.58 +l- 20.t4 0.24 +l- 0.66
Pinus echinata 3.48 +l- 13.93 0.24 +l- 0.97

P. elliottii 43.99 +/- 43.46 3.64 +l- 3.41

P. palustris 41.65 +/- 46.97 3.81 +l- 3.92
P. taeda 4.60 +l- 9.83 0.48 +/- 1.00

O. falcata 3.27+/- 18.94 0.06 +/- 0.35
O. incana 3.57 +l- 20.54 0.06 +/- 0.35

O. stellota 18.82 +l- 64.88 0.30 +l- 0.73

Ouercus alba 0.52 +l- 2.99 0.06 +/- 0.35

All Pines 93.72 +/- 54.32 8.18 +l- 4.25
Hardwoods 33.34 +/- 83.07 0.85 +/- 1.42

Total 127.1 +/- 101.2 9.03 +/- 4.64

Table: 12

Table 13: Comparison of Pine Composition and Abundance in Plantation Prior to Slash Pine
Removal and Now

Species Abundance
(% of pines)

Mean DBH
(in)

Mean DBH
(cm)

Mean BA
(ft^2lacre\

Mean BA (m"2fta)

PIEC 0.4 3.7 15.4 I 1.9 39.1 30.2 .03 1.0 0.007 0.24 +l- 0.97

PIEL 67.5 47.0 10.6 13.3 26.9 33.8 60.7 15.9 13.93 3.64 +l- 3.41

PIPA 8.9 5.0 8.7 14.8 22.1 37.6 8 2.1 1.83 0.48 +/- 1.00

PITA 23.3 44.4 ll.4 14.4 29.0 36.6 20.9 16.63 4.79 3.81 +l- 3.92
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Table 14 Densi

Table 15: Species Comparison to Literature Data

aDte t4: lree and tsasal Area by'l'ree Size llass
Density treesftra Basal Areamn2lha

Size Class Live Trees All Trees Live Trees All Trees
Alt 127.1 +l- 101.2 199.3 +l- 40.8 9.03 +l- 4.64 12.06 +/- 4.62
>_25 88.9 +/- 48.9 I 12.0 +/- 5l.0 8.18 +l- 4.22 10.24 +/- 4.35
>30 62.3 +l- 40.7 75.7 +l- 39.9 6.54 +/- 4.01 8.00 +/- 4.15
235 32.3 +l- 22.2 40.4 +t- 26.8 4.t2 +l- 2.78 5.15 +l- 3.39
>40 13.l +l- 14.2 t5.7 +l- 15.9 2.06 +l- 2.21 2.48 +l- 2.45
>45 5.1 +/- 8.3 6.5 +l- 9.3 0.97 +l- t.5l t.2t +l- 1.65

Study Total# in this site
Total# in lit.

studv
o/o

TNC Positive Indicator List 13 24 54
Heuberqer & Putz 2003 26 91 29

H & P 2003- showv herbs I 22 36

Grelen & Duvall 1966 41 151 27

Aiilvsqi 1979 - LBU 45 76 59
TC BIOTA specimens 43 121 35
Peet and Allard 1993 -

Mesic
50

P&A1993-Subxeric 40
Harcombe et al. 1993 8 19 42
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Familv Scientific Name Lists Present On

Asteraceae Solidaso odora GD66. NS, TNCPIS, PA, BI

Fabaceae Rhvnchosia reniformis GD66, PA, PH93, TNCPIS

Asteraceae He li anthus ansus t ifo I ius Ai. GD66. PA

Asteraceae Ionactis linariifolia Ai, TNCPIS, PA

Fabaceae Teohrosia virsiniana GD66. NS. PA

Polvgonaceae Eriosonum lonsifqlium TNCPIS, NS, Ai

Amaranthaceae Froelichia floridana TNCPTS. PH93

Aoiaceae Ervnsium vuccifolium A GD66

Asteraceae Hvmeno oaDqus art e mis iifo I ius A . TNCPIS

Asteraceae Rudbe ckia srandiflora var. alismaefolia A . GD66

Clusiaceae Hvp eri c um c rux - andr e ae GD66. PA

Convolvulaceae SMlisma pickerinsii NS. TNCPIS

Euphorbiaceae Stillinsia sylvatica NS. PA

Fabaceae Chamae cri s ta fas c iculata v ar. fas c icul ata Ai. GD66

Fabaceae Desmodium ciliqre GD66, PA

Fabaceae Galactia regularis NS, PA

Fabaceae Lesoedza hirta GD66. NS

Fabaceae Mimosa microphvlla GD66, HP

Poaceae Anthaenantia rufa GD66. BI

Poaceae Erasrostis refracta GD66. BI

Poaceae Gvmnoposon ambiguus GD66. PA

Poaceae GvmnoDo pon br ev ifol ius GD66. PA

Poaceae Panicum virgatum GD66. NS

Poaceae Soorobolus iunceus GD66. NS

Scrophulariaceae Asalinis olisophylla Ai, BI

Table 16: Species Missing from Multiple Literature Species Lists

CODES:

Aj : Ajilvsgi, Geyata. 1979 Wild Flowers of the Big Thicket (Longleaf-Bluestem Uplands)

GD66: Grelen & Duvall 1976. Common Plants of Longleaf-Bluestem Range

pHgl: Harcombe et al. 1993. Vegetation of the Longleaf Pine Region of the West Gulf Coastal

Plain
pA: peet and Allard 1993. Longleaf Pine Vegetation of the Southern Atlantic and Eastern Gulf

Coast Regions: A Preliminary Classification (Southern Subxeric Longleaf Woodland and

Southern Mesic Longleaf Woodland communities)
BI: Specimens have been found in a longleaf pine-dominated Turkey Creek site

NS: Classified by NatureServe2004 as belonging to the Longleaf Pine/Bluejack Oak/Little

Bluestem- Sandhill Croton Woodland association

TNCPIS : Listed on The Nature Conservancy's Positive Species Indicator List for Xeric

Lonsleaf Pine Sandhill Pinelands

60





Table l7: Basal Area Comparisons to Marks and Harcombe l98l by Species

Table 18: Species List of This Site in Comparison with Soil Gradients of Peet &
Allard (1993)

Moisture Subtvpe # of soecies found in this study

Xeric 43

Subxeric 53

Mesic 55

Seasonallv Wet 46

Species Not Listed in P&A 93 89

Species
BA m'ftra Turkey Creek

BA m'lha Marks & Harcombe

Sandhill Pine Upland Pine

Pinus echinata 0.24 +l- 0.97 1.3 0.4

P. elliottii 3.64 +l- 3.4r
P. taeda 0.48 +/- 1.00 2.4 0.1

P. palustris 3.81 +l- 3.92 0.6 9.3

Acer rubrum 0.06 +/- 0.35

Carva texana 0.06 +/- 0.35

Liq uidambar s tyr ac iflua 0.24 +l- 0.66 0.1 0.1

Ouercus alba 0.06 +/- 0.35

O. fqlcata 0.06 +/- 0.35 0.2

O. incana 0.06 +/- 0.35 4.7 0.5

O. stellata 0.30 +l- 0.73 3.7 0.1

All Pines 8.t8 +l- 4.25 4.3 10.4

Hardwoods 0.85 +l- t.42 8.1 l.l
Total 9.03 +l- 4.64 l3 I 1.5
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Figure l: Native Longleaf Pine Distribution Presettlement and Current (Trani (Griep) 2002)

Figure 2: l)istribution of Historic Longlcaf Pinc in llig'l'hicket ltcgron, l'.ast'I'cxas (Flarct>mbc ct al.
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Figure 3: Native Distribution of Slash Pine (Pinus elliottii) (Lohrey & Kossuth, no date)

Figure 4: Native Distribution of LonglealTBluestem communities (Grelen and Duvall 1966)

The longleaf pine-bluestem t-vpe.
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Figure 5: Diagram of Plot Layout

I = trees

Figure 6: Correlation of Area and Volume fur fall Shrubs

Area vs Volume of Tall Shrubs
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Figure 7: Comparison of Herb Cover and Woody Ground Layer Cover

Number of Herbs vs. Woody Ground Layer Cover
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Figure 8: Comparison of Herb Cover and Shrub Layer Cover
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Figure 9: Comparison of Herb l.ayer to Total Woody Species (Ground Layer + Shrub Layer).
live plants only

Herb cover vs. Total Number of Shrubs
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Figure l0: Comparison of Herb Layer to Tree Density (live plants only)

Herb Cover vs. Tree Density - Live Trees
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APPENDIX A
See Attached CD
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Analyzed Data from this Study

Comparisons to Literature Data

GIS Data
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Site Pictures
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SLASH PINE RESTORATION PROJECT
Monitoring Study

TURKEY CREEK UNIT. TYLER CO.
BIG THICKET NATIONAL PRESERVE

Plot Number: Date:

Researchers:

UTM Coordinates- NAD 83

Easting
Northing

Accuracy_ | Averaged-Points

Additional Comments

PHOTO INFORMATION
Photo Number Bearins Weather Initials

Herb Plot: 5.62m radius
HERBS

Low Shrubs- l0m^2 Plot. Wood
LOW SHURBS

Cover Classes

I Trace
2 0-1"
a
J 1-2%
4 2-5%
5 5-10%
6 t0-25%
7 25-50%
8 50-75%
9 75-95'
l0 9s-100%
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SLASH PINE RESTORATION PROJECT
Monitoring Study

TURKEY CREEK UNIT, TYLER CO.
BIG THICKET NATIONAL PRESERVE

Plot Number: Date:

Researchers:

Tall Shrubs Plot: l00m^2 circular lot (5.62m radius cies > lm tall

I Ia- Absolute tleight- I leight of the highest stcm
Ilr: Relative lleight- Average Height oiclump

TREES SURVEY
SPECIES DBH Health Comments

PRISM USED:
# of Trees Counted:
Total Density:

SPECIES Comments
ACRU Red Maple
RHCO Winsed Sumac
RHGL Smooth Sumac
ILOP American Hollv
ILVO Yaupon
COFL Dogwood
CAAM Beautv Berrv
VAAR Vaccinium

QUFA Southern Red

QUHE Upland Laurel
QUIN Blueiack

QUMA Sand Post

QUST Post Oak
T,IST Sweetgum
CATE Hickory
PEBO Red Bay
SAAL Sassafras

MAGR Magnolia grand

MAVI Sweet bay

RHMA Meadow beautv
PIEC Shortleaf
PIEL Slash
PIPA Longleaf
PITA Loblolh
ILCO Gallberry
MYCE Wax Myrtle
NYSY Blacksum

Field Checlt



Appendix f.

The Bitterlich'angle cruising'technique uses a device that allows one to view an area within

a fixed angle and determine whether a particular tree fills that viewing angle or not. For any tree

that exactly fills the viewing angle, there is a fixed geometric relationship between dbh (D) and

distance from the point (R). If one knows the angle and the tree dbh, one can calculate an effective

plot size for that tree (=ruR2); effective plot size is the area of a plot centered on the observation

point that would include the tree.

Plot center

For any tree that more than fills the viewing angle, the effective area sampled for a tree that size is

still n R2, where R is a function of D, hence the name variable-radius plot method'

The angles on the cruising devices (we used prisms) are chosen so that the geometry

simplifies such that the basal area per unit area can be determined by tallying all trees surrounding a

point that more than fill the viewing angle at a point, and multiplying the number of trees by a basal

area factor. In the present instance, the basal area factor must be used to calculate effective plot size

as a function of D, since the viewing angle is unknown. Basal area per hectare for any given tree is

equial to (basal area of the tree/plot area), and the prisms we used are BAF 2(metric)' This means

that we set BA per hectare equal to 2, substitute formulas for basal area per tree and plot area, as

follows:

2 = QrD2l4)l(n R2), expressed in m2/ha.

Adjusting for the unit difference (D measured in cm, R measured in m), we get

Z *IM = (nD2t4 )/(n R2),

Simplifying and rearranging, we get a(
effective plot size = in R2) = (D2l8 * 104 R)'

4 B,L

To compute total biomass per hectare for a stand, we first divide individual tree bie'mass by

effective plot area to get the per-hectare contribution of that tree to stand biomass' We then sum by

species and point, and average over points. Usually what ve done in stand summaries is to

ss is then the sum across all

]o,"*.,"',"

we ha
,9+
nl.clmil

species. Alternatively, to get total biomass, one .futO tu* by point across species' and divide by

20. This latter method was used to estimate thefandard error of total biomass estimates for the I I

sum by species and divide each species value by 20; total

{ Leneth(l)

stands sampled bY this method.
p l'' t5





Family Scientific Name

Acanthaceae

Ruellia humilis

Aceraceae

Acer rubrum

Anacardiaceae

Rhus copallinum
Rhus glabra
Tox ic o dendr o n r adic ans

Apocynaceae

Apocynum sp.

Aquifoliceae

Ilex coriacea
Ilex opaca
IIex vomitoria

Aristolochiaceae

Ar is tolochia ret iculata
Asclepiadaceae

A s c lep ias v ert ic i I lat a

Asteraceae

Ambr os ia artemis iifolia
Baccharis halimifolia

Berlctndiera pumila var. scabrella
Chrysopsis pilosa
Cirsium horuidulum

Conyza canadensis

Croptilon divaricatum
Echinacea sanguinea

E I ephant opus t o me nt o sus

Er ec ht ite s hier ac idblia
Erigeron strigosus
Eupator ium c apill ifu I ium

E up at o r ium r o tu ndifo I i a

Hieracium gronovii
Lactuca canadensis

Li atr i s ac ido ta/py cno s t ac hya

Liatris elegans ele gans

P ityops is graminifolict

P s e udo gnap hal ium o b t u s ifo I ium

Rudbeckia hirta

Common Name

Fringe-Leaf Wild Petunia

Red Maple

Winged Sumac

Smooth Sumac

Poison lvy

Dogbane

Large Gallberry

American Holly

Yaupon

Texas Dutchman's Pipe

Whorled Milkweed

Annual Ragweed

Groundseltree

Greeneyes

Soft Golden Aster

Yellow Thistle

Canadian Horseweed

Slender Scrachdaisy

Sanguin Purple Coneflower
Devil's Grandmother, Tobacco
Weed

American Burnweed

Prairie Fleabane

Dog-Fennel, Yankee Weed

Rou nd-Leaf Thoroughwort, Boneset

Queendevil

Florida Blue Lettuce

narrow purple gayfeather

Pink-Scale Gayfeather

Narrow-Leaf Silk-Grass

Blu nt-Leaf Rabbit-Tobacco

Blackeyed Susan

Author

Nutt.

L.

L.
L.
Kuntze

L.

Chapman
Ait.
Ait.

Jacq.

L.

L.
L.
Nesom & B.L.
Turner
Nutt.
Michx.
(L.) Cronq.
(Nutt.) Raf.
Nutt.

L.
(L.) Raf.
Muhl. ex Willd.
(Lam.) Small

L.
L.
L.

(Walt.) Michx.
(Michx.) Nutt.
(L.) Hilliard &
Burtt
L.
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Family Scientific Name

Solidago ludoviciana
Solidago petiolaris
Sonchus sp.

Sy mp hy o tr i c hum d iv ar i c at um

Vernonia texana

Bignoniaceae

Bignonia capreolata

Catalpa speciosa

Buddlejaceae

Polypremum procumbens

Campanulaceae

Lobelia puberula
Crstaceae

Lechea mucronata

Clusiaceae

Hypericum gymnanthum

Hyper icum hyper icoide s

Commelinaceae

Commelinq erecta
Tr qde s c ant ia r eve r c honi i

Convolvulaceae

Dichondra carolinesis
Ipomoea pandurata
J ac q ue mo nt i a t amn ifo I i a

Cornaceae

Cornus florida
Nyssa sylvatica

Cyperaceae

Bul bo s tylis ciliatifol ia
Carex spp.

Cyperus haspen

Cyperus hystricinus
Cyperus retrorsus var. retrorsus
Fuirena bushii
Rhync ho spor a inexpans a

Rhynchospora rec o gnita
Scleria ciliata
Scleria reticularis
Scleria triglomerata

Dennstaedtiaceae

Pteridium aquilinum

Common Name

Louisiana Goldenrod

Downy Ragged Goldenrod

Sow-Thistle

Lawn American-Aster

Texas lronweed

Crossvine

Northern Catalpa

Juniper Leaf

Downy Lobelia

Hairy Pinweed

Clasping-Leaf St. John's-Wort

St. Andrew's-Cross

White-Mouth Dayflower

Reverchon's Spiderwort

Carolina Pony's-Foot

Man-ofthe-Earth

Hairy Clustervine

Flowering Dogwood

Black Tupelo

Capillary Hair Sedge

Sedge

Sheathed Flat-Sedge

Bristly Flat Sedge

Pine-Barren Flat Sedge

Bush's Umbrella Sedge

Nodding Beak Sedge

Coarse Globe Beak Sedge

Fringed Nut-Rush

Netted Nut-Rush

Whip Nut-Rush

Northern Bracken Fern

Author
(Gray) Small
Ait.
L.
(Nutt.) Nesom
(Gray) Small

L.
Warder ex

Engelm.

L.

Michx.

Raf.

Gray
(L.) Crantz

L.
Bush

Michx.
Mey.
(L.) Griseb.

L.
Marsh.

(Ell.) Fern.
L.
L.
Fern.
Chapman
Kral
(Michx.) Vahl
comb. nov.
ined.
Michx.
Michx.
Michx.

(L.) Kuhn
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Family Scientific Name

Ebenaceae

Diospyros virginiana

Ericaceae

Vaccinium arboreum

Euphorbiaceae

Acalypha gracilens
Chamaesyce cordifolia
Cnidoscolus texanus

Croton argyranthemus

Croton capitatus

Croton glandulosus

Euphorbia corollata
Euphorbia sp.

Tragia smallii
Tragia urens

Tragia urticifolia
Tragia sp.

Triadica sebiferum
Fabaceae

C e ntr o s e ma v ir ginianum
Desmodium sp.

Erythrina herbacea

Galactia volubilis
Mimosa latidens

Rhynchosia dffirmis

Str opho s ty I e s um b e I I at a

Stylosanthes biflora
Tephr o s ia o no b ry c ho i de s

Fagaceae

Quercus alba

Quercus falcata

Quercus hemispherica

Quercus incana

Quercus margarettiae

Quercus stellata
Hamamelidaceae

Liqui damb ar s tyr ac iflua
Juglandaceae

Carya texana

Juncaceae

Juncus scirpoides

Author Gommon Name

Common Persimmon

Tree Sparkle-Berry

Slender Th ree-Seed-Mercu ry
Heart-Leaf Sandmat

Texas Bull-Nettle

Healing Croton

Hogwort

Vente-Conmigo

Flowering Spurge

Small's Noseburn

War.y-Leaf Noseburn
Nettle-Leaf Noseburn

Noseburn

Chinese Tallowtree

Spurred Butterfly-Pea

Tick-Trefoil

Red-Cardinal

Downy Milk-Pea

Karnes'Mimosa

Double-Form Snout-Bean

Prnk Fuzzy-Bean

Side-Beak Pencil-Flower

Multi-Bloom Hoary-Pea

Northern White Oak

Southern Red Oak
Upland Laurel Oak, Darlington's
Oak

Bluejack Oak

Sand Post Oak

Post Oak

Sweet-Gum

Black Hickory

Needle-Pod Rush
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(L.) B.s.P
Nutt.

L.
Michx.

Bartr. ex Willd.
Bartr.
Ashe ex Small
Wangenh.

L.

Buckl.

Lam.

W

W

H

H

H

H

H

H

H

H

H

H

H

H

W

W

W

W

W

W

W

W

W





Family Scientific Name

Lamraceae

Monarda Punctata
Scutellaria cardioPhYlla

Trichostema setaceum

Lauraceae

Persea borbonia

Sassafras albidum

Liliaceae

Hypoxis curtissii

Loganiaceae

Gel se mi um semPerv ire ns

Magnoliaceae

Magnolia grandiJlora

Magnolia virginiana

Melastomataceae

Rhexia mariana

Myricaceae

Morella cerdbra

Onagraceae

Gaura longiflora
Ludwigia hirtella

Passifloraceae

Passi/Iora lutea

Phytolaccaceae

Phytolacca smericana

Pinaceae

Pinus echinata

Pinus elliottii
Pinus Palustris
Pinus taeda

Poaceae

AndroPogon gerardii

AndroPogon ternarius?

AndroPogon virginicus

Aristida Purqurascens
Dichanthelium
ac i c ul ar e / s Phae r o c ar Pon
Dichanthel ium acuminutum var'

acuminatum

Dic hanthelium sphaer o c arpon v ar'

sphaerocarPon

Dichanthelium sPP.

Gommon Name

Spotted Beebalm

Gulf Scullcap

Narrow-Leaf Bluecurls

Red Bay

Sassafras

Cu rtiss' Yellow Star-Grass

Evening TrumPet Flower

Southern Magnolia

Sweet-Bay

Maryland Meadow BeautY

Wax Myrtle, Southern BaYberry

Long-Flower Beeblossom

Spendleroot

Yellow Passion-Flower

American Pokeweed

Shortleaf Pine

Slash Pine

Longleaf Pine

Loblolly Pine

Big Bluestem

Split-Beard Bluestem

Broom-Sedge

Arrow-Feather Th ree-Awn

Needle-Leaf Rosette Grass

Tapered Rosette Grass

Author

L.
Gray
Houtt.

(L.) Spreng
(Nutt.) Nees

Rose

(L.) Ait. f.

L.
L.

L.

(L.) Small

Spach
Raf.

L.

L.

P. Mill.
Engelm.
P. Milt.
L.

Vitman
Michx.
L.
Poir.
Gould &
C.A.Clark
(Sw.) Gould &
C.A. Clark
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Family Scientific Name

Digitaria villosa
Eragrostis elliottii
Er agr o st is sp e c t ab il i s

Oplismenus hirtellus ssp. setarius

Panicum brachyanthum
Panicum verrucosum

Panicum sp.

Paspalum setaceum

S c hiz ac hyr ium s c opar ium var ?

Sorghastrum elliottii
Sorghum halepense

Sporobolus sp.

Ranunculaceae

Clematis reticulata
Rhamnaceae

Ceanothus americanus

Rosaceae

Rubus trivialis
Rubiaceae

Diodia teres

Diodia virginianu
Oldenlandia uniflora

Scrophulariaceae

Mecardonia acuminata

Verbascum thapsus

Smilacaceae

Smilax pumila
Smilax sp.

Solanaceae

Datura wrightii
Solanum ptychanthum

Verbenaceae
(' al I icur pa ame r i c' anu

Glandularia canadens is

Vitaceae

P arthe no c is s us quinquefo I ia
Vitis aestivalis?

Vitis rotundifolia
Xyidaceae

Xyris jupicai
Xyris sp.

Gommon Name

Shaggy Crab Grass

Elliott's Love Grass

Petticoat Climber

Long-Leaf Basket Grass

Prairie Panic Grass

Warty Panic Grass

Panic Grass

Slender Crown Grass

Little False Bluestem

Long-Bristle Indian Grass

Johnson Grass

Smutgrass, Dropseed

Net-Leaf Leather-Flower

New Jersey-Tea

Southern Dewberry

Poorjoe

Virginia Buttonweed

Clustered Mile-Graines

Axil-Flower

Great Mullien

Sarsparilla Vine

Greenbriar

Sacred Thorn-Apple

Eastern Black Nightshade

American Beauty-Berry

Rose Mock Vervain

Virginia-Creeper

Summer Grape

Muscadine

Richard's Yel low-Eyed-Grass

Yellow-Eyed-Grass

Author
(Walt.) Pers.

S. Wats
(Pursh) Steud.
(Lam.) Mez ex

Ekman
Steud.
Muhl.
L.
Michx.
(Michx.) Nash
(C. Mohr) Nash
(L.) Pers.
R. Br.

Walt.

L.

Michx.

Walt.
L.
L.

(Walt.) Small
L.

Walt.
L.

Regal
Dunal

L.
(L.) Nutt.

(L.) Planch.
Michx.
Michx.

L.C. Rich
L.
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APPENDIX G: species Found in Longtead Btuestem Uplands (Ajilvsgi 1979)

Wild Flowers of Biq Thicket Guide
G. Ajilvsgi 1979

Species of Longleaf-Bluestem Uplands
Species
Aesculus pavia
Agalinis oligophylla
Agalinis purpurea
Agrimonia microcarpa
Antennaria fallax
Apios ameicana
Apocynum cannabinum
Aristoloch ia reticulata
Asclepias obovata
Asc/epras vaiegata
Asc/epras viridiflora
Ascyrum hypericoides
Asferprafensis
Aureolaia grandiflora
Baptisia leucantha
Bheterotheca mariana
Bidens ansfosa
Boltonia diffusa
Caeanothus american us var. pitcheri
Callirhoe papaver
Cassia fasciculata
Ce ntrose ma virgi n ia n u m
Clitoria maiana
Commelina erecta var. deamiana
Cornus florida
Desmodium nudiflorum
Desmodium paniculatum
Echinacea sanguinea
Eriogonum longifolium
Eriogonum multiflorum
Eryngium yuccifolium
Eustylis purpurea
Gelsmium semperviruns
Hedyotis australis
Hedyotis nigicans var. filifolia
Heliantus ang ustifolia
Heliantus hirsutus
Hete roth eca g ra m i n ifol i a
Hyedyotis crassifolia
H yme nopapp u s a rte m isi aefol i u s
Hypochoe ris m icroceph al a
Hypoxis hirsuta
lndigofera miniata var. leptosepala
lonactis linariifolia
Liatis tenuis
Linaria canadensls
Linum rigidum var. berlandieri

Common Name Page
Red buckeye 188
Scale-leaved gerardia 265
Purple gerardia 265
Agrimony 155
Everlasting 300
Groundnut 175
lndian hemp 230
Texas Dutchman's Pipe 132
Savannah milkweed 232
White-flowered milkweed 233
Green milkweed 233
St. Andrew's cross 197
Meadow aster 296
False foxglove 264
White false indigo 161
Maryland golden aster 291
Tickseed 312
Small-head boltonia 299
New Jersey Tea 190
Wine-Cup 194
Partridge Pea 159
Butterfly Pea 175
Pigeon-wings 175
Erect Day flower 108
Flowering Dogwood 217
Bare-stem ticktrefoil 172
Panicled desmodium 172
Purple cone-flower 304
Long-leaf wild buckwheat 132
Heart-sepal wild buckwheat 133
Button Snake-root 215
Purple pleat-leaf 121
Carolina jessamine 223
Southern blues 276
Fine-leaf bluets 275
Swamp sunflower 309
Stiff-haired sunflower 308
Silk-grass 291
Small bluets 276
Wooly-white 318
Cat's ear 323
Yeflow star-grass 117
Scarlet Pea 164
Savory-leaf aster 298
Slender gay-feather 286
Old-field toad flax 263
Stiff-stem flax 180



Species
Lithosperm u m caroli n iense
Lyonia mariana
Passiflora lutea
Penstemon laxiflorus
Physostegia praemorsa
Pycn anthem u m albescen s
Rudbeckia grandiflora
Rudbeckia hirta var. angustifolia
Ruellia humilis var. longiflora
Salvia azurea var. grandiflora
Salvia coccinea
Scutellaria ovata
Senecio tomentosus
Sisyrinchium exile
Sisy ri n ch i u m sag ittife ru m
Solidago boottii
Solidago petiolais
Stroph ostyle s u m be I I ata
Stylisma humistrata
Stylosanthese biflora
Tradescantia hirsutiflora
Trichostem a dichotom u m
Verbena candensrs
Viola affinis forma. albiflora
Viola lovelliana
Viola pedata
Viola rafinesquii
Wahle n berg ia margi n ata

APPENDIX G: Species Found in Longlead Bluestem Uplands (Ajilvsgi 1979)

Common Name Page
Puccoon 245
Stagger bush 220
Yellow Passion-flower 204
Loose-flowered penstemon 262
Blunt false dragon-head 252
Mountain-mint 258
Rough cone-flower 305
Brown-eyed Susan 305
Low ruellia 273
Blue Sage 256
Tropicalsage 256
Egg-leaf skullcap 251
Woolly groundsel 319
Yellow blue-eyed grass 118
Blue-eyed grass 119
Boott goldenrod 293
Downy goldenrod 295
Perennialwild bean 178
White stylisma 237
Pencil-flower 171
Hairy-flowered spidenuort 109
Forked Blue Curls 249
Rose vervain 247
Thicket violet 204
Lovellviolet 201
Bird-foot violet 201
Field-pansy 199
Wahlenbergia 281



APPENDIX H: NatureSewe2004 Community Type Descriptions

http ://www.natureserve.orgllibrary/kisatchieNF.pdf

LONGLEAF PINE. (SHORTLEAF PINE, LOBLOLLY PINE). (BLUEJACK
oAK, SAND POST OAK) / LITTLE BLUESTEM WOODLAND

ELEMENT IDENTIFIERS
NVC association: Pinus palustris - Pinus (echinata, taeda) - Quercus (incana,
mar gar ettiae) / Schizachyrium s coparium Woodland
Database Code: CEGL0075 I 3

Formation : Rounded-crowned temperate or subpolar needle-leaved evergreen woodland
(II.A.4.N.a)
Alliance: Pinus palustris / Quercus spp. Woodland Alliance (4.499)
Vegetation of the Kisatchie National Forest April 30 2004 Copyright O 2004
NatureServe 83

ELEMENT CONCEPT
Summary: This xeric forest develops on fuel-limited, xeric, deep sands within the range
of Pinus palustris in the West Gulf Coastal Plain of Louisiana and Texas. A midstory of
Quercus incana or Quercus margarettiae is usually present, indicative of the extreme
droughtiness of the sites. The short-shrub stratum is patchy to dense and may include
Vaccinium arboreum, Ilex vomitoria, Sideroxylon lanuginosum ssp. lanuginosrun,
Asimina parviflora, Chionanthus virginicus, Stillingia sylvatic4 Frangula caroliniana,
Hamamelis virginiana, and seedlings of canopy species. The scattered herbaceous layer
contains Schizachyrium scoparium, Aristida desmantha, and Cnidoscolus texanus.
Scattered fruticose lichens (Cladonia spp.) often occur. The ground cover is sparse, due to
extreme site conditions. This community generally occurs on uplands surrounded by
Pinus palustris-dominated woodlands.
Environment: This forest occurs on ridgetops and flat xeric uplands. This type occurs on
excessively well-drained, acidic, sandy, often Grossarenic soils on xeric uplands. The
extremely permeable soils on which this community is found include Betis, Briley and
Boykin loamy sands; it is known particularly from sandy strata in the Sparta, Catahoula,
and Fleming geologic formations and the Wilcox geologic group.
Vegetation: The fairly open to closed, mixed Pinus - Quercus canopy (10-22 m high)
ranges from 60-1007o cover. Due to its lower stature Quercus incana is generally low in
the canopy or forms a subcanopy stratum. In addition to the nominal species, Quercus
hemisphaerica may occur. The short-shrub stratum (0.5-2 m in height) is patchy to dense
and includes Vaccinium arboreum, Ilex vornitoria, Sideroxylon lanuginosum ssp.
lanuginosum, Asimina parviflora, Chionanthus virginicus, Stillingia sylvatica, Frangula
caroliniana, Hamamelis virginiana, and seedlings of canopy species. The scattered
herbaceous layer contains Schizachyrium scoparium, Aristida desmantha, and
Cnidoscolus texanus. Other herbs that may occur in examples of this community include
Eriogonum longifolium, Eriogonum multiflorum, Penstemon murrayanus, Polanisia
erosa, Polygonella americana, Polygonella polygama, and Zomiabracteata. Scattered
fruticose lichens (Cladonia spp.) often occur.
Dynamics: The natural fire regime is thought to be lower than that of other Pinus
palustris communities because of naturally sparse fuel conditions. This community



APPENDIX H: NatureServe 2004 community Type Descriptions

results from forest conversion and/or severe fire suppression of historical xeric pinus
palustris woodlands.
Similar Associations:
'Pinus echinata - Quercus (incana, stellat4 margarettiae) / Cnidoscolus texanus Forest

(CEGL007507) -- has a canopy containing less than25YoPinus palustris and often
occurs on fire-suppressed, historical Pinus echinata, as opposed io historical pinus
palustris, upland sites.

' Pinus palustris / Quercus incana - Quercus margarettiae / Vaccinium arboreum I
Cnidoscolus texanus - Stylisma pickeringii var. pattersonii Woodland (CEGL003602) -
- is the frequently bumed longleaf sandhill of thi same region.

' Pinus palustris / Quercus incana / Schizachyrium scoparium - Liatris elegans - Opuntia
humifusa var. humifusa Woodland (CEGL0035S0) -- o"c,l.s on related ioils in stream
terraces.

Related Concepts:
. Bluejack Oak-Pine Series (Diamond 1993) B
. Loblolly Pine - Hardwood (USFS 1938) ?
. Loblolly Pine - Hardwood: 82 (Eyre 1980) B
. Longleaf Pine (21) (USFS 1988) B
. Longleaf Pine - Scrub Oak: 7l (Eyre l9g0) B
Classification Comments: This is a natural type that occurs on fire-protected or fire-
infrequent, extremely deep xeric sands in the west Gulf coastal plain.

CONSERVATION RANKING & RARE SPECIES
GRank: GlG2 (1999-12-4): This association only occurs west of the Mississippi River in
west-central Louisiana and possibly eastem Texas. It is naturally restricted to extreme
xeric conditions found only on deep sands. This association is acomponent of the
endangered Longleaf Pine Ecosystem of the West Gulf Coastal Plain. It is threatened by
fire suppression, forestry and agricultural land conversion, and mechanical disturbance
caused by off-road vehicles. Most of those natural occurences which have not been
destroyed are severely degraded. This type remains poorly documented and understood,
and fuither study is needed to clarify the degree of uncertainty in the rank.
High-ranked species: Cyperus grayoides (G3)

ELEMENT DISTzuBUTION
Range: This type is known from western Louisiana and eastern Texas.
Subnations: LA. TX
TNC Ecoregions: 40:C, 4l :C
usFS Ecoregions : 23 lEa:CCC, 232F a:ccc, 23zFb: ccp. 232F e:CCp
Federal Lands: USFS (Angelina?, Kisatchie, Sabine NF)

ELEMENT SOURCES
References: Allred and Mitchell 1955, Diamond lgg3,Eyre lgg0, Hatchell 1g64, Martin
and Smith 1991, Martin and Smith 1993,Orzell 1990, Reed 1982, Soil Conservation
service 1990, Southeastem Ecology working Group n.d., Turner r935a, Turner et al.
unpubl. data, USFS 1988
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LONGLEAF PINE / BLUEJACK OAK / LITTLE BLUESTEM . SAIIDIIILL
CROTON WOODLAI\ID

ELEMENT IDENTIFIERS
NVC association: Pinus palustris / Quercus incana / Schizachyrium scoparium - Croton
argtanthemzs Woodland
Database Code: CEGL008572
Formation: Rounded-crowned temperate or subpolar needle-leaved evergreen woodland
(II.A.4.N.a)
Alliance: Pinus palustris / Quercus spp. Woodland Alliance (4.499)

ELEMENT CONCEPT
Summary: This subxeric woodland of the West Gulf Coastal Plain is dominated by an
open to fairly closed Pinus palustrs canopy. Pinus palustris is usually the only overstory
tree present in high-quality, well-burned examples. Quercus incana is the other most
diagnostic and important woody species. Unlike more xeric sites, the herbaceous layer is
fairly continuous and dominatedby Schizachyrium scopmium with patches of lichen
cover (Cladonia spp. and Cladina spp.) with patches of exposed sand encountered only
infrequently. This community is further characterized by the presence of many species
typical of very dry/subxeric sites of the region, such as Croton argtranthemus, Tragia
urticifolia, Tragia smallii, and Pityopsis graminifulla. lndicator species of the most
extreme xeric sites in the region (Stylisma pickeringii, Cnidoscolus texanus, Eriogonum
longifolium, etc.) may be present but in relatively low levels.
Environment: This community occurs on ridgetops and upper slopes in highly dissected
to rolling topography over extremely well-drained, deep (Grossarenic) sands. In eastem
Texas this community is found primarily on the Carrizo Formation and more rarely on
the Wilcox Formation, and possibly on the Catahoula" Manning, and Wellborn
formations. In western and central Louisiana this type
Vegetation of the Kisatchie National Forest April30 2004 Copyright O 2004
NatureServe 92
is presumably more widespread on the Pleistocene High Terraces, certain members of the
Fleming Formation, and is particularly well-expressed on the Catahoula and Sparta
formations.
Vegetation: Pinus palustris is usually the only overstory tree present in high-quality, well-
bumed examples. The presence of Pinus echinata and Pinus taeda in the canopy indicate
lower quality, fire-suppressed examples, such as within the Upland Island Wilderness
Area of the Angelina National Forest in eastem Texas. In addition to Quercus incana"
woody species encountered in eastern Texas also include Sassafras albidum, Rhus
copallinum, Cornus florida, Callicarpa americana" Ilex vomitoria Liquidambar
styraciflua" and Pinus taeda. The latter three species are thought to have become more
common in the absence of frequent fire. The understory supports a well-developed
herbaceous layer dominated by Schizachynum scoparium, along with Andropogon
gerardii, Panicum virgatum, Andropogon temarius, Dichanthelium aciculare, Sporobolus
junceus, and Coelorachis cylindrica. Other species include Scleria oligantha, Galactia
regularis, Aristolochia reticulata" Physalis pumila Vemonia texan4 Solidago odora,
Euphorbia corollata" Stillingia sylvatica, Lespedeza hirta, Tephrosia virginiana"
Stylosanthes biflora, Vitis aestivalis, Berlandiera pumila, and others.
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Dynamics: This type exists in a matrix of pyrogenic Pinus palustris communities and is
believed to have been subject to historically frequent fires with average retum intervals of
approximately 2-10 years. This type is known from the Upland Island Wilderness Area
(Angelina National Forest) in eastem Texas which has not been burned since the mid
1980s. Among the vegetation differences between these stands and examples known from
other parts of the national forests in Texas which are still fire managed are greater shrub
and Pinus taeda density and lower species richness in the graminoid layer (notably
lacking in Sporobolus junceus, Coelorachis spp., etc).
Similar Associations:
. Pinus palustris / Quercus incana - Quercus margarettiae / Vaccinium arboreum /

Cnidoscolus texanus - Stylisma pickeringii var. pattersonii Woodland (CEGL003602) -
- found on more xeric sites of the region.

Related Concepts:
. Bluejack Oak-Pine Series (Diamond 1993) B
.IB6a. Western Xeric Sandhill (Allard 1990) B
. Longleaf Pine - Bluejack Oak / Tragia Grossarenic Dry Uplands (Turner et al. 1999) B
C lassification Comments :

CONSERVATION RANKING & RARE SPECIES
GRank G2G3 (2002-9-3): As with all other longleaf pine types it is believed the areal
extent has diminished since European settlement. It is threatened by alteration of fire
regimes and conversion to other pine types. This community is known only from very
limited areas of eastern Texas, but potentially occurs in western Louisiana.
High-ranked species: No information

ELEMENT DISTRIBUTION
Range: This type is restricted to the West Gulf Coastal Plain of eastem Texas and likely
occurs in central and western Louisiana as well.
Subnations: LA?, TX
TNC Ecoregions: 40:C, 4l :C
USF S Ecoregions : 232F a:CCC, 232Fb:CCP, 23 2Fe : C CP
Federal Lands: USFS (Angelina Kisatchie?, Sabine NF)

ELEMENT SOURCES
References: Allard 1990, Diamond 1993, Smith 1996a, Southeastern Ecology Working
Group n.d., Turner et al. 1999, Turner et al.



APPENDIX H: NatureSewe2004 Community Type Descriptions

LONGLEAF PINE - (SHORTLEAF PINE, LOBLOLLY PrNE) / (SWEETGUM) /
LITTLE BLUESTEM WOODLAND

ELEMENT IDENTIFIERS
NVC associationz Pinus palustris - Pinus (echinata, taeda) / (Liquidambar styraciflua) /
Schiz ac hyr ium s c op arir,rrn Woodland
Database Code: CEGL003609
Formation: Rounded-crowned temperate or subpolar needle-leaved evergreen woodland
(II.A.4.N.a)
Alliance: Pinus paluslrui Woodland Alliance (4.520)

ELEMENT CONCEPT
Summary: This association includes various regenerated, silviculturally altered, and/or
naturally fire-suppressed Pinus palustris woodlands in Louisiana and Texas, primarily
the West Gulf Coastal Plain. It is broadly defined to represent the wide variation which
can be present in semi-natural and/or fire-suppressed longleaf pine stands. This type is
recognized by the presence of Pinus echinata and/or Pinus taeda in the overstory
(abundant enough to constitute 25-75% of the canopy density) along with Pinus palustris.
lt includes silviculturally managed stands of Pinus palustris as well as fire-suppressed or
otherwise ecologically disturbed longleaf pine forests with oaks or other hardwoods that
may enter the canopy. This association tentatively applies to longleaf stands along the
range periphery of the species in Texas, where stands are heavily mixed in the overstory.
Environment: As broadly defined, this type extends across a moisture gradient from
mesic flats to xeric ridgetops. Soil textures can be extremely variable from fine-textured
silty soils to sandy loam soils overlying clay, and coarse-textured sands. Some specific
soils series from examples in Louisiana include Smithdale, Ruston, Betis, and Briley.
Some examples may be naturally occurring, unmanaged types still suffering from fire
suppression, in which the areas are naturally sheltered from frequent fire.
Vegetationz Pinus taeda is generally a codominant on more mesic sites and flats, while
Pinus taeda and/or Pinus echinata may codominate on drier sites. Pinus echinata tends to
be the only codominant pine on xeric sites. The vegetation tends to have a patchy
understory due to fire suppression. Depending on the moisture regime, understory species

may include Liquidambar styraciflua, Quercus alba, Quercus stellata, Quercus falcata,
and Quercus hemisphaerica. Part of the canopy (but typically not more than 25Yo) may
be composed of these or other hardwood species. Shrubs that may be present, depending
on fire history and moisfure, include Cornus florida, Callicarpa americana, Ostrya
virginiana, Ilex vomitoria, and Vaccinium arboreum. Herbaceous cover is sparse to fairly
dense, and is typically dominated by Schizachyrium scoparium. The ground cover is
greatly decreased in stands with a high canopy cover.
Dynamics: This type can result from partial thinning or regeneration cutting of formerly
pure longleaf stands and/or from infrequent burning of plantations and naturally
regenerated stands.

Similar Associations:
. Pinus palustris / Quercus (falcata, stellata) - Liquidambar styraciflua - Carya texana /

Schizachyrium scopariumWoodland (CEGL003576) -- also ranked GM with
conceptual overlap in the West Gulf Coastal Plain.

Related Concepts:
. IF3b. Plantation (Hardwood or Conifer) (Allard 1990) B
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. Loblolly Pine - Hardwood: 82 (Eyre 1980) B

. Loblolly Pine-Hardwood (13) (USFS 1988) ?

. Longleaf Pine (21) (USFS 1988) ?

' Longleaf Pine - Scrub Oak: 7l (Eyre 1980) B Shortleaf Pine - Oak: 76 (Eyre 1980) B
. Shonleaf Pine-Oak (11) (USFS 1988) ?

Classification Comments: More information is needed on vegetation reported from the
East Gulf Coastal Plain of Louisiana (2328a), which is tentatively included here as well.
This type was apparently first described from the Kisatchie Ranger District on dry to dry-
mesic acidic sandy loams. Variability is primarily determined by burning and thinning
frequencies; more open examples having denser shrub and herbaceous strata. The
moisture regime and other site conditions also affect the floristic composition of the
vegetation. It is primarily disturbed through silvicultural management techniques such as
burning and thinning; prescribed bums generally occur at three-year intervals.

CONSERVATION RANKING & RARE SPECIES
GRank: GNA (modified/managed) (2001-6-25): This association consists of various
regenerated, silviculturally altered, and/or naturally fire-suppressed Pinus palustris stands
in the West Gulf Coastal Plain. It is broadly defined to represent the wide variation which
can be present in semi-natural and/or fire-suppressed longleaf pine stands, and is not in
and of itself a conservation target, although examples may provide habitat for rare and
threatened plant and animal species.
High-ranked species: No information

ELEMENT DISTRIBUTION
Range: This association is found in the West Gulf Coastal Plain of the United States.
Subnations: LA, TX
TNC Ecoregions: 40:P, 4l :C, 53:C
USFS Ecoregions : 23 I Ea: CPP, 2328a: CCC, 232F a:CCC, 232Fb :CCP, 23 2Fe : CCP
Federal Lands: USFS (Angelina, Davy Crockett?, Kisatchie, Sabine NF)
Vegetation of the Kisatchie National Forest April 30 2004 Copyright O 2004
NatureServe 85

ELEMENT SOURCES
References: Allard 1990, Allred and Mitchell 1955, Bums and Honkala 1990a, Eyre
1980, Hatchell 1964, Manin and Smith 1991, Martin and Smith 1993, Martin et al. 1993,
Reed 1982, Smith pers. comm., Southeastern Ecology Working Group n.d., Turner
l93sb.
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LONGLEAF PINE / LITTLE BLUESTEM - CATTAIL GAYFEATHER
WOODLAND

ELEMENT IDENTIFIERS
NVC association: Pinus palustris / Schizachyrium scoparium - Liatris pycnostachya

Woodland
Database Code: CEGL00357l
Formation: Rounded-crowned temperate or subpolar needle-leaved evergreen woodland

(I.A.a.N.a)
Alliance: Pinus palusrris Woodland Alliance (A.520)

ELEMENT CONCEPT
Summary: This mesic longleaf pine woodland occurs in the West Gulf Coastal Plain. It is
dominated by a generally open canopy of mature, tall Pinus palustris (20-25 m in height). The

herbaceous layer is extremely diverse and is dominated by graminoids, legumes, and composites.

This community occurs on gently rolling topography over moderately well-drained silt loams and

fine sandy loams, typically downslope from'tableland'flatwoods which occur on broad flat
ridgetops. This community occurs west of the Mississippi River in west-central Louisiana and

eastern Texas, particularly on the Pleistocene Intermediate and High Terraces, and also possibly

on the Fleming Formation. This is a pyrogenic community with fire-return intervals of 2-5 years

(Bridges and Orzell 1989a, Martin and Smith 1991, 1993).

Vegetation of the Kisatchie National Forest April 30 2004 Copyright O 2004 NatureServe 93

Environment: This community occurs on gently rolling topography. Soils are well-drained sandy

loams or occasionally fine sandy loams, and are more calciferous than soils of East Gulf Coastal

Plain Pinus palustris woodlands. Soils include the Typic Albaqualfs, Typic Hapludults, and Typic

and Vertic Hapludalfs soil subgroups (Bridges and Orzell 1989a" Martin and Smith l99l).
Typical soils for this association are Beauregard (silt loam) and Glenmora (silt loam).

Vigetation: This evergreen woodland is dominated by a tall (typically 20-25m) Pinus palustris

canopy (approximately 30-60% cover). A sparse Pinus palustris subcanopy occurs at 7-15m.

Wid;ly scJttered hardwoods such as Liquidambar styraciflua and Quercus falcata may occur in

the sparse subcanopy. Scattered shrubs (less than 2 m) occur, generally Vaccinium elliottii,
Morifia cerifera (:Myrica cerifera), Rhus copallinum, Callicarpa americana, and Cornus florida.

The herbaceous layer is extremely rich and is dominated primarily by members of the Poaceae,

Asteraceae, and Fabaceae, although many other families are also represented.

Dynamics: This is a pyrogenic community with an average fire-return interval of 2'5 years. The

historical fire season in this region is from late March to July, peaking in May and June. These

frequent fires are low-intensity ground fires, with needles and ground cover detritus being the

main sources of fuel. The draping tendency of the long Pinus palustris needles over the branches

of underlying shrubs increases the flammability of the deciduous plants. Fire often burns into the

low-shrub stratum and at least top-kills the shrubs.

If fire suppression occurs for approximately 8- l2 years, this community will likely turn into an

ou"rgro*n woodland. With continued fire suppression, this community will experience increased

hardwood invasion and cover and succeed to a mixed Pinus palustris forest.

Similar Associations:
. Pinus palustris / Schizachyrium scoparium - Rudbeckia grandiflora var. alismifolia Woodland

(CEGL003s72)
Related Concepts:
. IB6k. West Gulf Coastal Plain Upland
. Longleaf Pine (21) (USFS 1988) ?

Longleaf Pine Forest (Allard 1990) B

. Longleaf Pine / Schizachyrium - Drosera Loamy

. Longleaf Pine-Little Bluestem Series (Diamond
Dry-Mesic Uplands (Turner et al. 1999) B
1993) B
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. Longleaf Pine: 70 (Eyre 1980) B
Classification Comments: Pinus palustris-dominated woodlands on the West Gulf Coastal Plain
are threatened by fire suppression, forestr5l and agricultural land conversion, and over-grazing.
The nominals of this type are too general, and the name may need revision to tie it more
specifically. This type is closely related to Pinus palustris / Schizachyrium scoparium - Rudbeckia
grandifl ora var. alismifolia Woodland (CEGLO0 3 57 2).

CONSERVATION RANKING & RARE SPECIES
GRank: GZG3 (1997-l1-23): This mesic longleaf pine woodland community occurs on gently
rolling topography over moderately well-drained silt loams and fine sandy loams and is restricted
to areas west of the Mississippi River in west-central Louisiana and eastern Texas. This is a
pyrogenic community with fire-return intervals of 2 to 5 years. Pinus palustris-dominated
woodlands on the West Gulf Coastal Plain are threatened by fire suppression, forestry and
agricultural land conversion, and over-grazing. This was historically one of the most important
upland forest types within its range. Few high-quality sites, with a mature canopy and an intact
herbaceous layer, remain. In order to maintain the diverse herb layer, conhol hardwood invasion,
and promote Pinus palustris regeneration, growing-season, low-intensity fires should be used
approximately every 2 to 5 years to simulate the historic fire regime. If fire suppression occurs for
approximately 8 to 12 years, this community will likely become overgrown with Liquidambar
styraciflua and other hardwoods. With continued fire suppression, this community will
experience increased hardwood invasion and cover and succeed to a mixed Pinus palustris Forest.
Remaining examples are highly threatened by development, conversion, and alteration of fire
regimes.
High-ranked species: Botrychium jenmanii (G3G4), Echinacea sanguinea (G3), Picoides borealis
(G3), Schwalbea americana (G2), Tridens carolinianus (G3)

ELEMENT DISTRIBUTION
Range: This community occurs west of the Mississippi River in west-central Louisiana and
eastem Texas.
Subnations: LA, TX
TNC Ecoregions: 40:?, 4 I :C
USFS Ecoregions: 23 IE:CC, 232F :CC
Federal Lands: LISFS (Angelina, Kisatchie, Sabine NF)

ELEMENT SOURCES
References: Allard 1990, Bridges and Orzell 1989a, Correll and Johnston 1970, Diamond 1993,
Eyre 1980, Hatchell 1964, Martin and Smith 1991, Martin and Smith 1993, Martin et al. 1993,
Orzell 1990, Patterson et al. 1994, Smith 1996a, Southeastern Ecology Working Group n.d.,
Turner et al. 1999. USFS 1988
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