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Executive Summary

The Natural Resource Condition Assessment (NRCA) Program aims to provide documentation about

the current conditions of important park natural resources through a spatially explick, multi

disciplinary synthesis of existingigntific data and knowledge. Findings from the NRCA will help

Big ThicketNationalPreservéBITH) managers to develop nei@rm management priorities, engage

in watershed or landscape scale partnershipedndation efforts, conduct preseplanning, ad

report program performance (e. g., Depart ment of
Government Performance and Results Act).

The objectives of this assessment are to evaluate and report on current conditiorns esdmere

resources, towvaluate critical data and knowledge gaps, and to highlight selected existing stressors

and emerging threats to resources or processes. For the purpose of this NRCA, staff from the

Nati onal Park Service (NPS) anhG@eoSgbal ServiceMar yods Un
( SMUMN GSS) identified key resources, referred
components include natural resources and processes that are currently of the greatest concern to
preserveananagement at BITH. The final projecafnework contains 15 resource components, each
featuring discussions of measures, stressors, and reference conditions.

This study involved reviewing existing literature and, where appropriate, analyzing data for each
natural resource component in the frarogwto provide summaries of current condition and trends

in selected resources. When possible, existing data for the established measures of each component
were analyzed and compared to designated reference conditions. A weighted scoring system was
appliedto calculate the current condition of each component. Weighted Condition Scores, ranging
from zero to one, were divided into three categories of condition: low concern, moderate concern,
and significant concern. These scores help to determine the cawvezall condition of each

resource. The discussions for each component, found in Chapter 4 of this report, represent a
comprehensive summary of current available data and information for these resources, including
unpublishedgreservanformation and persgtives ofpreservaesource managers, and present a

current condition designation when appropriate. Each component assessment was reviewed by BITH
resource managers, NPS Gulf Network stafi additional subject mattexpertswhen appropriate

Existingliterature, shortand longterm datasets, and input from NPS and other outside agency
scientists support condition designations for components in this assessment. However, in some cases,
data were unavailable or insufficient for several of the measutbs ¢éatured components. In other
instances, data establishing reference condition were limited or unavailable for components, making
comparisons with current informatiamappropriate or invalid. In these cases, it was not possible to
assign condition fothe components. Current condition was not able to be determingid @drthe

15 components40%) due to these data gaps.

For those components with sufficient available data, the overall condition Vdaedmponents
were determined to be in good cdmah. Fivecomponentsfire regime, birds, harvested mammals,
freshwater mussels, water qualityere of moderate concern. Water quadingd harvested mammals
did not have an indication of a current trend, while birds and fire regime exhibited statite tren
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Freshwater mussels were the only component in the moderate concern categxtyilitatia

declining current trend. Four components were determined to be of significant concern (pine uplands,
arid sand hills, air quality, and hydrology). While pirgands and arid sand hills currently have
management practices in place to improve their overall condition, the current status of these
communities is still of significant concern. Due to the dynamic nature of these communities, and the
ongoing managemeattivities, a trend was not assigned to these components. The remaining two
components of significant concern (air quality, hydrology) are strongly influenced by factors outside
of NPS control. While they are currently exhibiting downward trends, thétgeighat NPS

managers can do to mitigate these treBesailed discussion of these designations is presented in
Chapters 4 and 5 of this report.

Severalpreservewide threats and stressors influence the condition of priority resources in BITH.
Those of primary concern include invasive exotic plant spemealtered fire regime, fragmentation
and habitat loss, and adjacent land use practitederstanding thed@reats, and how they relate to
the condition opreservaesources, can help the NPS prioritize management objectives and better
focus their efforts to maintain the health and integrity ofpiteserveecosystem
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Chapter 1 NRCA Background Information

Natural Resource Condition Assessments (NRCASs) evaluate current conditions for a subset of

natur al resources and resource indicators in na
on trends in resource condition (when possible), identificatitlata gaps, and characterize a general

level of confidence for study findings. The resources and indicators emphasized in a given project
depend on the parkdés resource setting, status o
identifying highpriority indicators, and availability of data and expertise to assess current conditions

for a variety of potential study
resources and indicators.

NRCAs Strive to Pr\(
NRCAs represent a relatively newy 9 Credible condition reporting for a subset of

approach to assessing and important park natural resources and indicators
reporting on park resource 1 Useful condition summaries by broader resource
conditions. They are ma&to categories or topics, and by park areas
complemenrd not replacé \_ Y.

traditional issueand threabased
resource assessments. As distinguishing characteristics, all NRCAs:

Are multi-disciplinary in scopé;
Employ hierarchical indicator frameworks;

Identify or develop reference conditions/vedufor comparison against current conditidns;

1
1
1
f Emphasize spatial evaluation of conditions and GIS (map) products;
f Summarize key findings by park areas; and

)l

Follow national NRCA guidelines and standards for study design and reporting products.

Althoughthe primary objective of NRCAs is to report on current conditions relative to logical forms
of reference conditions and values, NRCAs also report on trends, when appropriate (i.e., when the
underlying data and methods support such reporting), as waflasnices on resource conditions.
These influences may include past activities or conditions that provide a helpful context for

1The breadth of natural resources and number/type of indicators evaluated will vary by park.

2 Frameworks help guideamuttii sci pl i nary selection of indicators and subseq
] conditions for indicatory condition summaries by broader topics and park areas

3 NRCAs must consider ecologicalbased reference conditions, must alsnsider applicable legal and regulatory standards,
and can consider other managersgpecified condition objectives or targets; each study indicator can be evaluated against one
or more types of logical reference conditioReference values can be expesss qualitative to quantitative terms, as a single
value or range of values; they represent desirable resource conditions or, alternatively, condition states that weidish to av
that require a followup response (e.g., ecological thresholdsormaemag nt At ri gger so) .

4 As possible and appropriatdRCAs describe condition gradients or differences across a park for important natural resources
and study indicators through a set of GIS coverages and map products.

51n addition to reporting on indicatdevel conditions, investigators are asked to take a bigger picture (more holistic) view and
summarize overall findings and provide suggestions to managers on dy-area basis: 1) by park ecosystem/habitat types o
watersheds, and 2) for other park areas as requested.



understanding current conditions, and/or presytthreats and stressors that are best interpreted at
park, watershed, or landscape scales (though NRCAs do not report on condition status featand ar
and natural resources beyond park boundaries). Intensive aadiséfect analyses of threats and
stressors, and development of detailed treatment options, are outside the scope of NRCAs.

Due to their modest funding, relatively quick timeframe for ptation, and reliance on existing data
and information, NRCAs are not intended to be exhaustive. Their methodology typically involves an
informal synthesis of scientific data and information from multiple and diverse sources. Level of
rigor and statisticalepeatability will vary by resource or indicator, reflecting differences in existing
data and knowledge bases across the varied study components.

The credibility of NRCA results is derived from the data, methods, and reference values used in the
projectwork, which are designed to be appropriate for the stated purpose of the project, as well as
adequately documented. For each study indicator for which current condition or trend is reported, we
will identify critical data gaps and describe the level officiamce in at least qualitative terms.
Involvement of park staff and National Park Service (NPS) subjatier experts at critical points

during the project timeline is also important. These staff will be asked to assist with the selection of
study indic#ors; recommend data sets, methods, and reference conditions and values; and help
provide a multidisciplinary review of draft study findings and products.

NRCAs can yield new insights about current park resource conditions, but, in many cases, their
greaest value may be the development of useful documentation regarding known or suspected
resource conditions within parks. Reporting products can help park managers as they think about
nearterm workload priorities, frame data and study needs for importaktg@sources, and
communicate messages about current park resource conditions to various audiences. A successful
NRCA delivers sciencbased information that is both credible and has practical uses for a variety of
park decision making, planning, and parship activities.

/ Important NRCA Success Factors \

1 Obtaining good input from park staff and other NPS subject-matter experts at
critical points in the project timeline

1 Using study frameworks that accommodate meaningful condition reporting at
multiple levels (measures / indicators / broader resource topics and park
areas)

1 Building credibility by clearly documenting the data and methods used, critical
\data gaps, and level of confidence for indicator-level condition findings /

However, it is important to note that NRCAs do not establish management targets for study
indicators. That process must occur through park planning and management activities. What an
NRCA can do is deler sciencebased information that will assist park managers in their ongoing,

longt er m efforts to describe and quantify a park?o



targets. In the near term, NRCA findings asdisttegic park resource plannfrand help parks to

report on government accountability measuresaddition, although ktlepth analysis of the effects

of climate change on park natural resources is outside the scope of NRCAs, the condition analyses
and data sets developed for NRCAs Wl useful for paritevel climatechange studies and planning
efforts.

NRCAs also provide a useful complement to rigorous NPS science support programs, such as the
NPS Natural Resources Inventory & Monitoring (1&M) Prografor example, NRCAs can provide

current condition estimates and help establish reference conditions, or baseline values, for some of a
parkoés vital signs monitor i neNP$datdiobeiptewaluate. They
current conditions for those same vital signs. In sorsex;d&M data sets are incorporated into

NRCA analyses and reporting products.

/ NRCA Reporting Productsé\

Provide a credible, snapshot-in-time evaluation for a subset of important park
natural resources and indicators, to help park managers:

9 Direct limited staff and funding resources to park areas and natural resources that
represent high need and/or high opportunity situations
(near-term operational planning and management)

fI mprove understanding and quantificatifon for
Afundamental 6 and fAother i mportanto nagtur al r
(longer-term strategic planning)

1 Communicate succinct messages regarding current resource conditions to
government program managers, to Congress, and to the general public

&ﬁresource condition statuso reporty

Over the next several years, the NPS plans to fund an NRCA project for each of the approximately
270 parks served by the NPS I&M Program. For more information viski#@A Program website

5An NRCA can be useful during the development of a parkoés Res
as a posRSS project.

7 While accountability reporting measures are subject to chamgepatial and referenbased condition data provided by
NRCAs wi || be useful for most forms of fAresource condition s
of the Interior, or the Office of Management and Budget.

8Thel&Mprog am consi sts of 32 networks nationwide that are i mplen
condition of park ecosystems and develop a stronger scientific basis for stewardship and management of natural resources
across the National ParkS t e m. i \aie &1 subset sfiplyysical,cchemical, and biological elements and processes of park
ecosystems that are selected to represent the overall health or condition of park resources, known or hyfétbtsed e
stressors, or elements thetve important human values.


http://www.nature.nps.gov/water/nrca/index.cfm




Chapter 2 Introduction and Resource Setting

2.1 Introduction

2.1.1 Enabling Legislation

Big Thicket National Preserve (BITH) contains a unique convergence of multiple habitats and an
incredibly diverse biological community (Cooper et al. 2004). BITH was established and signed into
public law by President Gerald Ford dh Octobein 1974 (PL93-439).

Be it enacted by the Seraand House of Representativéshe United States of America in
Congress assembled, That in order to assure the preservation, conservation, and protection
of the natural, scenic, and recreational values of a signifipantion of the Big Thicket area

in the State of Texas and to provide for the enhancement and public enjoyment thereof, the
Big Thicket National Preserve is hereby established.

At the time of establishment, BITH was the first national preserve creatamasidted of 34,216 ha
(84,550 ac). In 1993, legislative action incorporated an additional 5,431 ha (13,420 ac) of creek
corridors in BITH. Between 2004 and1X) additional land acquisitions expanded the total land area
in BITH to just over 45,32%a (112000 ac). BITH has been designated as an International Biosphere
Reserve since 198UNESCO 2000), anchi2001the American Bird Conservancy (ABC)

designated BITH as a Globally Important Bird Area (IBAhere are 15 management units included

in the presere; some are connected by water corridor units, while others are completely detached.

2.1.2 Geographic Setting

BITH is compised of several disjointed are@®me connected by narrow corridors, within Tyler,
Polk, Hardin, Jasper, NewtoandLiberty countes in the state of Tex#@Bigurel). The total areaf
thepreservas 45,325ha(112,000ac) with arourd 973km (605mi) of boundary that is adjacent to
commercial timber management aressne rural homsite developmestand residential
subdivisions Cooper et al2004). The northwestern Big Sandy Cré#iit (BSCU)is at the
maximum elevation of all the preserve units and corridors, startittjlain(365 t) and gently
sloping downward, heading south, to just above sea leveLitdarPine IslandPine Island Bayou
(LPI-PIBCU), the southermost corridor unitCooper et al2004).The Beaumont UniiBU) is the
southeramost unit and igast andhorth of the city of Beaumont, Texas.
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Figure 1. Locations and names of the nine units and six corridors of the preserve.

The BITH area is characterized as

humid subtropical and is warm and humid throughout much of the

year (Tablel). BITH receives 116:8132.1 cm (4652 in) of precipitationa year on average.
Precipitationdepend on latitudinal (nortksouth) locationand is fairly evenly distributed throughout
the year Precipitation often comes as shamtenserains and thunderstorms are common throughout

the year Cooper et al2004). The so

uthern latitude and closenessdadahlf of Mexico tend to

regulate the regional climateith most of the yeabeingwarm and humidOccassional arctic fronts
from the north bring freezing temperatures, icy rain, and rarely, snow to the area foesiools.

Table 1. 30-year climate normal (1981-2010) for the Beaumont weather station near the BITH Beaumont

Unit (NOAA 2015).

Jan Feb Mar Apr May Jun Jul  Aug Sep Oct Nov Dec Annual
Average Temperature (°C)
Max 16.4 18.0 21.8 256 293 322 333 338 312 270 220 17.2 25.6
Min 5.4 7.1 10.7 145 196 229 238 234 206 156 105 5.8 15.0
Average Precipitation (cm)
Total 12.6 9.8 8.9 7.4 13.2 183 157 126 161 141 120 127 153.5




2.1.3 Visitation Statistics

The yearly visitation records for 1981 to 2012 show thiataverage, BITH receives about 87,000
recreatiol visitors per yearNNPS 2015h The lowest attendance ydagtween 1981 and 2012as
in 1981 when there wer@2,763 visitorsthe highestisitor yearwas in 2010 when 140,489 people
visited (NPS 2015h)In 2012 the preserve receivelde most visibrs from April to December and
thefewestin January, February, and March with a monthly average of about 11n0D6tober of
2012 just over 1,000 of the visitors went bacuntry camping, though the montldyerage number
of campers is around 230 (NPS 20L®iITH provides visitors with opportunities to hikeike, and
canp along the trailor boat along the creeksyars and bayous, with chances to view several
species of carnivorous plants and orchidsnarous resident and migratory birds, and other
terrestrial and aquatic wildlife.

2.2 Natural Resources
2.2.1 Ecological Units and Watersheds

BITH lies within the South Central Plains Level 1l Ecoregidiigure2). According toGriffith et al.
(2007, p.87), this ecoregion is:

Locally t er me dothishegionffpmostheirnegulamopaidssepresents the
western edge of the southern coniferous forest belt. Once blanketed by a mix of pine and
hardwood forests, much of the region is now in loblafig shortleaf pine plantations. Soils
are mostly acidic sands and sandy loams.
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Figure 2. The Level lll Ecoregions associated with BITH.



Among the South Central Plains are three distinct Level IV ecoregions that overlap the preserve
units. These includthe floodplains and low terraces, southern tertiary uplands, and flatwoods
(Figure3; Griffith et al. 2007).The BSCU lies within the Southern Tertiary Uplands of the South
Central Plains where historic vegetation was dominated by longleabpiastem wodlands Pinus
palustrisSchizachyriunspp.andAndropogonspp). There were also shortleaf pthardwood Pinus
echinataQuercusspp.) forests, and mixed hardweladlolly pine (Pinus taedaforests with
hardwooddominated forests along creeks (Griffitha&t2007). Within more mesic areas of these
uplands there were also American bedegUs grandifolid/magnoliabeechloblolly pine forests.

Rare species of plants and animals (e.g., species of insectivorous plants and orchids), and the red
cockaded wodpecke(Picoides borealis a Federally Endangered species, are supported by this
ecoregion and large portions of the Southern Tertiary Upland consist of public national forest (Bryan
et al. 1976).

Figure 3. Level IV ecoregions that overlap the units of BITH.

Ten of the 15 BITH units are within the Flatwoods ecoregion. The land in this ecoregion is typically
flat to gently sloping, and is at lower elevations than the Southern Tertiary Uplands to the north. The
climate is generally warmer, wetter, aedd dissected than other ecoregions in the area. (Griffith et

al. 2007). According to Griffith et al. (2007), this area has an extensive history of anthropogenic
modi fication, primarily due to the lunmber, r
occupancy. Historically, this area consisted of longleaf pine flatwoods and savannas that were
intertwined with diverse mixed piAgardwood forest types and a saac of weltdrained and poorly
drained communities.

ai
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































