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Executive Summary

The Natural Resource Condition AssesstnfNRCA) Program aims to provide documentation about
the current conditions of important park natural resources through a spatially explicik, multi
disciplinary synthesis of existing scientific data and knowledge. Findings from the NRCA will help
San Anbnio Missions National Historical Pa(6AAN) managers to develop ne@rm management
priorities, engage in watershed or landscape scale partnership and education efforts, conduct park

planning, and report program performance (e.g., Department of tiheilnter 6 s St r at egi ¢ P
healtho goals, Government Performance and Resul

The objectives of this assessment are to evaluate and report on current conditions of key park

resources, to evaluate critical data and knowledge gaps, and to highlkegiteédelxisting stressors

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

Nati onal Park Service (NPS) anG@eoSpaial Servicesddar yos Un
(SMUMN GSS) identified key resources, referted as Acomponentso in the p
components include natural resources and processes that are currently of the greatest concern to park
management at SAAN. The final project framework contains 15 resource components, each featuring
discussios of measures, stressors, and reference conditions.

This study involved reviewing existing literature and, where appropriate, analyzing data for each
natural resource component in the framework to provide summaries of current condition and trends
in seleced 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
applied to calculate the current condition of each component. WeightetitiGo 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 current overall condition of each
resource. The discussions for each congpo, found in Chapter 4 of this report, represent a
comprehensive summary of current available data and information for these resources, including
unpublished park information and perspectives of park resource managers, and present a current
condition degnation when appropriate. Each component assessment was reviewed by SAAN
resource managers, NPS Gulf Coast Network staff, and outside experts, when appropriate.

Existing literature, shortand longterm datasets, and input from NPS and other outside yagenc

scientists support condition designations for components in this assessment. However, in a number of
cases, data were unavailable or insufficient for several of the measures of the featured components.
In other instances, data establishing referenceittonavere limited or unavailable for components,
making comparisons with current information inappropriate or invalid. In these cases, it was not
possible to assign condition for the components. Current condition was not able to be determined for
5 of thel5 components (33%) due to these data gaps.

For those components with sufficient available data, the overall condition varied. For featured
componentsvith available data and fewer data gaps, assigned conditions varied. Five components
are considered oblv concern: upland shrublands/woodlands, reptiles, breeding and resident birds,
and hydrology. Two components (fish and water quality) were of moderate concern. Three
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components were of high concern: air quality, soundscape, and viewscape. Soundscape and
viewscape also appeared to show a deteriorating trend due to continued urban development. The high
concern levels are primarily due to the urban land uses surrounding the park and are largely beyond
NPS controlDetailed discussion of these designationzrésented in Chapters 4 and 5 of this report.

Several pariwide threats and stressors influence the condition of priority resour8&sAN. Those

of primary concern includthe presence of nenative invasive species and effects of urban
development (e.ghabitat loss and fragmentation, pollution, hydrologic alterations). Climate change
could also threaten many resources, as the San Antonio region is likely to become warmer and drier
for at least parts of the year within the next centurnderstandingrese threats, and how they relate

to the condition oparkresources, can help the NPS prioritize management objectives and better
focus conservation strategies to maintain the health and integrity of park ecosystems.
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Chapter 1 NRCA Background Information

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

natural resourcesandsr@ ur ce i ndicators in national par k uni
on trends in resource condition (when possible), identify critical data gaps, and characterize a general
level of confidence for study findings. The resources and indicatorsasized 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 atly resources and indicators.

NRCAs represent a relatively new e N
approach to assessing and reporting on

park resource conditions. They are meant NRCAs Strivetd®r ov i de €

to complemerd not replacé traditional Credible condition reporting for a subset of
issueand threabased resource important park natural resources and indicators

assessments. As distinguishing

. Useful condition summaries by broader resource
characterisics, all NRCAs: y

categories or topics, and by park areas
 Are multi-disciplinary in scopé; \S )

1 Employ hierarchical indicator
frameworks?

Identify or develop reference conditions/values for comparison against current corntditions;

Emphasize spatial evaluation of conditions and GIS (map) products;

= =4 =

Summarize key findings by park areas; and

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

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

The 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 forindicators] condition summaries by broader topics and park areas

3 NRCAs must consider ecologicalbased reference conditions, must also consider applicable legal and regulatory standards,
and can consider other managengpecified condition objectiweor targets; each study indicator can be evaluated against one
or more types of logical reference conditioReference values can be expressed in qualitative to quantitative terms, as a single
value or range of values; they represent desirable rescumdéions or, alternatively, condition states that we wish to avoid or
that require a follomupr e sponse (e.g., ecological thresholds or managemen

4 As possible and appropriatéRCAs describe condition gradients or differences across dquarkportant natural resources
and study indicators through a set of GIS coverages and map products.

5 In addition to reporting on indicatdevel conditions, investigators are asked to take a bigger picture (more holistic) view and
summarize overall fidings and provide suggestions to managers on arbgraeea basis: 1) by park ecosystem/habitat types or
watersheds, and 2) for other park areas as requested.



understanding current conditions, and/or presytthreats and stressors that are best irttegat

park, watershed, or landscape scales (though NRCAs do not report on condition status for land areas
and natural resources beyond park boundaries). Intensive @adiséect analyses of threats and
stressors, and development of detailed treatmatidres, are outside the scope of NRCAs.

Due to their modest funding, relatively quick timeframe for completion, and reliance on existing data
and information, NRCAs are not intended to be exhaustive. Their methodology typically involves an
informal synthsis of scientific data and information from multiple and diverse sources. Level of

rigor and statistical repeatability will vary by resource or indicator, reflecting differences in existing
data and knowledge bases across the varied study components.

Thecredibility of NRCA results is derived from the data, methods, and reference values used in the
project work, which are designed to be appropriate for the stated purpose of the project, as well as
adequately documented. For each study indicator for whialertt condition or trend is reported, we
will identify critical data gaps and describe the level of confidence in at least qualitative terms.
Involvement of park staff and National Park Service (NPS) subjatier experts at critical points
during the poject timeline is also important. These staff will be asked to assist with the selection of
study indicators; recommend data sets, methods, and reference conditions and values; and help
provide a multidisciplinary review of draft study findings and protkic

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

4 A

Important NRCA Success Factors

Obtaining good input from park gfaand other NPS subjeatatter experts at
critical points in the project timeline

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

Building credibilty by clearly documenting the data and methods used, critical
data gaps, and level of confidence for indicdtrel condition findings

\ )

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

2



longt er m efforts to describe and quantify a park?©o
targets. Irthe near term, NRCA findings assisiiagegic park resource plannfrand help parks to

report on government accountability measurés.addition, although itlepth analysis of the effects

of climate change on park natural resources is outside the sENBCAS, the condition analyses

and data sets developed for NRCAs will be useful forer&l climatechange studies and planning

efforts.

NRCAs also provide a useful complement to rigorous NPS science support programs, such as the
NPS Natural Resoursdnventory & Monitoring (I&M) Prograni.For example, NRCAs can provide

current condition estimates and help establish reference conditions, or baseline values, for some of a
parkés vital signs monitor i n¢e\NP$datdibelpevatuatss. They
current conditions for those same vital signs. In some cases, 1&M data sets are incorporated into
NRCA analyses and reporting products.

a A

NRCA Reporting Productseé
Provide a credible, snapshan-time evaluation for a subset of important park natural
resaurces and indicators, to help park managers:
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)
Improve understanding.ad quanti fication for desired cond
and Aother i mportanto natur al resour
(longer-term strategic planning)

Communicate succinct messages regarding current resource conditions to government program
managers, t&€Congress, and to the general public
(Aresource condition statuso
’An NRCA can be useful during the devel op me mtlsodé tailaredgosactk 6 s Re s
as a posRSS project.

"While accountability reporting measures are subject to change, the spatial and réfasenteondition data provided by
NRCAs wi || be useful for most f or msbemduired oy¢he NPSrthe Bepartmentd i t | on s
of the Interior, or the Office of Management and Budget.

8 The | &M program consists of 32 networks nationwide that are
condition of park ecosystems andsd®p a stronger scientific basis for stewardship and management of natural resources
across the Nati onal ardPassubket dbphgsicat chemical\vand bmlbgica élegnanss @and processes of park
ecosystems that are selected to reprabendverall health or condition of park resources, known or hypothedieetsef
stressors, or elements that have important human values.



Over the next several years, the NPS plans to fund an NRCA project for each of the approximately
270 parks serveby the NPS 1&M Program. For more information on the NRCA program, visit
http://www.nature.nps.gov/water/NRCondition_Assessment_Program/Index.cfm



http://www.nature.nps.gov/water/NRCondition_Assessment_Program/Index.cfm

Chapter 2 Introduction and Resource Setting

2.1 Introduction
2.1.1 Enabling Legislation

San Antonio Missions National HistoalPark(SAAN) preserves the largest concentration of
Spanish colonial era cultural resources in the U.S. (NPS 20@@)s designated a National
Historical Park and signed into public lai®® Novembed 978, by President Jimmy Car{&.L. 95
629):

filn order to provide for the preservation, restoration, and interpretation of the Spanish
Missions of San Antonio, Texas, for the benefit and enjoympreasent and future

generations, there is hereby established the San Antonio Missions National Historical Park
consisting of Concepcion, San Jose, San Juan, and Espada Missions, together with areas and
features historically associated therewdh.

In addition to the four Missions, the original legislation included the Espada Dam and Aqueduct and
portions of the Espada and San Juan Acequias (Amdor et al. 1994). The park boundary was expanded
in 1978 to include more of the historic acequias and original Migsiorpounds (Amdor et al.

1994). The Rancho de las Cabras Unit, which consists of lands historically associated with Mission
Espadads ranching activities, was acquired by t

2.1.2 Geographic Setting

SAAN consists of tw distinct units: the Missions Unit and the Rancho de las Cabras Unit. The
Missions Unit Figurel) is locatedwithin San Antonio, Texas (Bexar County), which supports a
population of over 1.#nillion people (LLCB 2015). The Rancho Unit lies in a more raraa of

Wilson County, near the town of Floresville, approximately 51.5 kilometers (32 mi) to the southeast
of the Missions UnitKigure2). The parkencompasse®39.3 hectares (96ac) and includes historic
landscapes, structuremdnatural areafGreg Mitchell, SAAN Natural Resources Program

Manager, written communication, 22 September 20¥tsions within the park include: Mission

San Francisco de la Espada (Mission Espada), Mission San José y San Miguel de Aguayo (Mission
San Joseé), Mission SanaiuCapistrano (Mission San Juan), and Mission Nuestra Sefiora de la
Purisma Concepcién de Acufia (Mission Concepcidadh park units are situated along the San
Antonio River (NPS 2001).
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Figure 1. The Missions Unit of SAAN.
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Figure 2. Location of the Rancho de las Cabras Unit of SAAN.

SAAN is located in the wstern climatic subegion of the Gulf Coast and is characterized as
subtropical, ith mild winters and high heat and humidity in the sum(Segura et al. 200NPS

20153. Meanannual temperata in the San Antonio area is 210 (698° F). The ainualmean

high temperatures 27.1°C (80.8°F), with an average of 1d&ys above 32.2°C (90°ANCDC 2015,
Tablel). Theaverage low temperature is 14.9°C (88)38with freezing temperatures (0° C d2°3F

or below) occuiing onaverageonly 14 days per yeailNCDC 2015. Mean annual high temperature
around Floresville (near the Rancho Unit) is slightly higher than in San Antonio, while mean annual
low temperatures are over a degree lo(¥able2). Meanannual precipitation in g1San Antonio

areais 77.5cm (30.5in) with one peak in early summer and one in@ICDC 2015,Tablel). Mean
annual precipitation near Floresville is slightly lower at 73.8 cm (29.Tinjnderstorms are

common during the ta spring and early summer months, sometimes bringing heavy precipitation in
short bursts or isolated events (NPS 2001). Precipitation in winter months arrives typically as light
rain, drizzle, or even fog; snowfall is rare (NPS 2001). SAAN is located&228.40 mi)from the

Gulf of Mexicoand as a resultis sometimesffected by tropical storms and hurricanes, producing
heavy rainfall and occasional tornadoes (NPS 2001).
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Table 1. 30-year climate normals (1981-2010) for the San Antonio Stinson Municipal Airport weather

station near SAAN (NCDC 2015).

>

Average Temperature (°C)
Max 174 197 234 274 309 336 350 364 324 281 226 179 271
Min 5.2 7.4 11.0 149 196 226 231 234 208 158 101 53 14.9
Average Precipitation (cm)
Total 4.4 4.6 5.9 55 8.7 9.5 5.3 6.4 7.2 9.5 5.8 48 775
Table 2. 30-year climate normals (1981-2 01 0) f or the Floresville weather st:
Unit (NCDC 2015).

[ T = > < < o > wn @) z ) :g

5 & ¥ % & 5 = § & & g 3 2
Average Temperature (°C)
Max 180 201 236 276 31.0 338 353 36.1 331 287 236 189 275
Min 29 51 9.1 13.3 186 216 227 224 194 142 8.9 3.7 13.5
Average Precipitation (cm)
Total 4.0 4.5 51 5.4 8.6 7.7 6.3 5.4 7.8 8.5 5.6 48 738

2.1.3 Visitation Statistics

Over the 16year period from 2002013,SAAN received an average of just over 1 millasitors
annually, with a peak around 1.56 million in 2009 (NPS 20IBtg park proules free tours of the
missions and a museum of artifacts from the time period (NPS 2013). The Visitor Center at Mission
San Jose regularly shows a film on the native people of south Texas durin§ tenti8y. Nearly

13 km (8 mi) of paved trail stretch@long the San Antonio River between Miss@ancepciérand

Mission Espada, allowing visitors to enjoy the scenic beauty and natural resources of the park (NPS

2013).

2.2 Natural Resources

2.2.1 Ecological Units and Watersheds

The Missions Unitof SAANB s wi t hi n

t he

Environment al Protect

Blackland Prairies Level Il Ecoregion. According to the EPA (2010, p. 7), this ecoregion is

i édistinguished from surrounding regions by its fie&tured, clayey soils and
predominantly prairie ptential natural vegetation. This region now contains a higher
percentage of cropland than adjacent regions, and pasture and forage production for

8



livestock is common. Large areas of the region are being converted to urban and industrial
useso

Griffith et al. (2007) states thatds than one percent of thee g i ooiginal grasslandregetation
currentlyremains Within the park, these former prairies are now old agricultural fields or scrublands
(Cooper et al. 2005).

The Rancho Unit lies in the East Cetffexas Plains ecoregioRigure 3 also known as the Post
Oak Savanna or the Claypan Ar&ae EPA (2010, p. 7) states that

fithis region of irregular plains was originally covered by post oak savanna vegetation, in

contrast to the more open praiftgper egi ons t o the north, south,
have a dense, underlying clay pan affecting water movement and available moisture for plant
growth. The bulk of this region is now used for pasture and range

Honey mesquiteRrosopis glandulosais the pimary tree in thdeast Central Texas Plains

ecaegion; however, many other trees and shrubs are found including other species of mesquite,
acaciasAcaciaspp.), andlwarf oak Quercus margaretfg(McMahan 1984 The East Central

Texas Plainsupport a diersity of animal speciedue to theange of habitatypes availableNear

tropical species that are common in Mexico, grassland species that are found in the north, and even
desert speciesan be found in this regidiDiamond 2010).

Both units of SAAN &ll within the San Antonio River watershed, which is further divided into
Auppero and Al ower 0 sections. The Missions Uni't
the Rancho Unit is in the Lower San Antonio River Watershed.
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Figure 3. Ecoregions surrounding SAAN park units (EPA 2011).




2.2.2 Resource Descriptions

Cultural Resources
The Missions within SAAN were founded by -
Spanish missionaries during thé"i&ntury (NPS :
2001). These missions were established near wate
resource that was inwable at the time. The San
Antonio River was diverted for irrigation and other
mission needs using acequias (hahg irrigation
ditches) (NPS 2001)The acequias create oases of [
unique riparian habitahat arehome to an '
assortment of wildlifeincluding fish, amphibians,
small mammalsand many species of birdsoday,
only two acequias remain: the Espada and San Ju

X
XN e

) . . o Photo la. The San Juan Acequia (above) and
historic and still functioning aqueduct. Constructed gspada Aqueduct (below) (Photos by

in 1748, the Espada Aqueducthetonly Shannon Amberg, SMUMN GSS 2013).
continuously operating Spanish colonial aqueduct in the country (NPS 2001).

The churches within SAAN are still active parishes,
owned and operated by the Archdiocese of San
Antonio (NPS 2001Photolb). NPS staff oversees
care for all the buildigs not associated with the
active parishes, as well as managing other historic
structures within the park. Park staff are responsible
for preserving and interpreting the landscapes of the
missions and providing a historical account of the
lives of missiomries and inhabitants of the original
mission compounds (NPS 2001).

by Shannon Amberg, SMUMN GSS 2013).

Biological Resources

The vegetation communities in SAAN contain a high level of diversity, with just over 570 plant
species documented piesent irthepark (NPS 2014a Historically, the San Antoni@rea was

primarily grasslandvith few trees or woodlandand riparian forests along the San Antonio River
(Van Auken and Bush 1984, Cooper et al. 20B8)sh or shrublands containing acacia species and
honey mesquiteveremore common arounithe Rancho Unit (Cooper et al. 2005, Cogan 2007). No
native grassland currently remains within park boundaries, although restoration efforts have been
initiated in both units (Mitchell 2013). Upland shrublands are common at SAAN and support many
native scies such asuisache Acacia farnesiang agarito Berberistrifoliolata; also called

algerita), Texan hogplunfColubrina texensijs and hackberriegeltisspp.)(Carr 2003a, Cogan

2007) Both units also support riparian areas with tree species symetas Carya illinoinensis3,
blackwillow (Salix nigrg, cedar elmIimuscrassifolig), and eastern cottonwooBdpulus

deltoide$ (Cogan 2007).
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The varied habitats in SAAN are home to a
surprising diversity of wildlife. Mammals observed
in the park inclde the coyoteGanis latran3, white-
taileddeer(Odocoileus virginianus raccoon
(Procyon loto), collared peccary or javelina
(Tayassuajacu), andnine-banded armadillo
(Dasypus novemcinctu@NPS 2014a). Also present
in the park are several spec@dats and many
rodent species (NPS 2014a).

Of the over 220 bird species observed in SAAN,
approximately 70 are thought to breed within the
park NPS2014a). The riparian woodland and iRIanes
brushland habitats within the park along the San Photo 1c. The church at Mission Espada
Antonio River in theMissions Unit and along the gl:\qgt\o by Shannon Amberg, SMUMN GSS
river corridor in the Rancho Unit provide important

habitat for a variety of birds during migration and for nesting and breeding (NPS ZAAN
supportsseveral unigue species whdseedingranges only extend into the &l rear the
U.S./Mexico border, such disecrested caracar&éracara cheriwayPhoto2), the painted bunting

(Passerina ciri¥, and the great kiskadeRifangus sulphuratygNPS 2014a)

Reptiles are common in SAAN, including snakes, turtles,
and lizards IPS 2014a). Amphibians are present but are
less common (NPS 2014a). Thexas tortoiseGopherus
berlandieri, listed as threatened in the state of Texas, was
historically present in the parkpwever, the species has
not been seen at SAAN since 2007 (D&t and Fitzgerald
2011). Itis likely extirpated from the Missions Unit and
may also be absent from the Rancho Unit. Ndtsrehave
been documented BAAN, both in the acequias and the
San Antonio River and its tributaries (SARA 2005)
Species includ&argemouth bas@viicropterus salmoidgs
catfish(order Siluriformes)shiners Notropisand
Cyprinellaspp.) and westermosquitefish (Gambusia
affinis) (SARA 2005, NPS 2014a)

Al t hough IlTittle i s known about
communities (Coopertal. 2005), both terrestrial and

aquatic, they perform important functions for the

ecosystems. Insects in particular play critical roles in

Photo 2. Crested caracara (USFWS po!lination, decomposition, and as a food source for other

photo). animals (Losey and Vaughan 2006).
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2.2.3 Resource Issues Overview

Urban DevelopmerdandLand Use

The Missions Unit o6AAN lies within San Antonio, the seventh most popula&igdin the United

States with over 1.#aillion people (LBCB 201%. San Antonio haalso been among the top fileS.

cities for populatn growth (USCB 2012 As the city of San Antonio continues to grow, so too does
its need for private development of lands surrounding the Missions. Additional developments would
further threaten the integrity of the park (NPS 2001).

Over the past few céuries, human development and eventual urbanization have impacted native
vegetation through overgrazing, fire suppression, exotic plant species introduction, and other
activities (NPS 2001)These changes contribute to habitat loss and fragmentatiomibeatti native

wildlife species. The proximity of developed areas to the Missions also impacts visitor experience, as
many sights and sounds (e.qg., aircraft overflights, highway traffic) that would not have been
historically present are now commonplace (N#81, Lynch 2009).

Water Threats

The Missions werententionallyestablished near watavhich continues to beraessential element
within the park todayThe park is dependent upand a stakeholder in water quality and quantity of
the San Antonio RivefMeiman 2012 The NPS staff has little to no control over the San Antonio
River and its subsequent effects on the park (NPS 2D@&)to drainage into the river by a city with
a population obver 1.4million, the Upper San Antonio River haster qually issues. lis on the
Texas 303(d) list fononrattainment status for bacteria. ¢oli) and impaired fish habit@dMeiman
2012) Other problems in park waters include depressed oxygen levels and elevated nutrient
concentrations (e.g., phosphorous) (Gaogt al. 2005, Meiman 2012). The San Antonio agesa
experienced much alteration, modification, and development of itswmateand surrounding area
Flood hazard reduction and channel modification projectse mid20" century transformed the
San Atonio River into a straight, largely uniform channel, which degraded aquatic and riparian
habitat (Meiman 2012 he majority of the threats to the San Antonio Raed other surface
waters, such as urban runoff, originate outsigpark boundary andr@ beyond NPS control.

Non-native (Exotic) and Invasive Species

Of the 889 organisms considered present in the park, 177 of these are classifiedas/aqiNPS

2010). Plants make up the majority of the mative invasive species found in the park arela

threat due to their ability to outcompete native plant species (Cooper et al. 2005). Exotic grasses such
asBermudagras@Cynodon dactylon, vy el | ow ( bluestefiBothyidcisioa rschaemun)
andJohnsorgrass(Sorghum halepeny&vere intraluced for agriculture and now dominate some area

of the park (Carr 2003a, M)atureServe, in cooperation with The Nature Conservancy and NPS
developed a system forrankingrora t i ve i nvasive species, based or
impact and managemedifficulty (NPS 2010)Table3 lists species confirmed within SAAN that

received high or medium invasiveness ranks. A full list ofnative plant species documented in

SAAN (by unit) by Halvorson and Guertin (2006) in 2004 can be found in Appendix A.
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Table 3. Non-native invasive plant species within SAAN receiving high or medium invasiveness rankings
from NatureServe (adapted from NPS 2010).

Scientific Name Common Name Invasiveness Rank
Arundo donax giant reed high
Pennisetum ciliare buffelgrass high
Triadica sebifera Chinese tallow high
Eichhornia crassipes common water hyacinth high

Albizia julibrissin silktree high/low
Nandina domestica sacred bamboo high/low
Pennisetum setaceum crimson fountaingrass high/medium
Sorghum halepense Johnsongrass high/medium
Lonicera japonica Japanese honeysuckle high/medium
Hydrilla verticillata water thyme high/medium
Ligustrum sinense Chinese privet high/medium
Morus alba white mulberry high/medium
Centaurea melitensis Maltese star-thistle medium
Alternanthera philoxeroides alligatorweed medium
Lolium perenne perennial ryegrass medium
Vinca major bigleaf periwinkle medium
Lantana camara lantana medium
Ailanthus altissima tree of heaven medium
Ficus carica edible fig medium

An exotic plant ontrol program has been active in the park since 2000 (Mitchell, written
communication, February 2015). Early efforts focuse@€bmaberryMelia azedarac) privet
(Ligustrumspp.), and giant reed\fundo donakx(NPS 2001). Recent work has expanded ¢tuohe

many more species. Areas where exotic plant removal has occurred, along with the number of times
each area has been treated, are showigure4.

The main threat from nenative mammalian species is from the feral Hegs(scrofa These hogs
havebeen present in Texas since at least the 1930s and are now abundant in the state (Taylor 2003).
The feral hog is highly adaptive and able to thrive in almost any environment, but prefers habitats
with areas for wallowing; this can be anywhere mud forn@uding creek banks, ponds, and

drainages. Feral hogs reproduce quickly, with reproductive maturity achieved as early as 6 months in
a healthy female, and litters of up to 12 piglets (Taylor 2003). As opportunistic omnivores, hogs
compete for food with aariety of wildlife species; their destructive rooting behavior is particularly

14



damaging to natural resources (Taylor 2008yakcats and dogs also occur in the p@leS 2001);
these have anmnknown impacbn native animal populatiorand area potentialsafety concern for
visitors Feral cats are known to impact bird populations through predaiss et al. 2012).
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Figure 4. Exoatic plant removal areas with the number of times each area has been treated since 2001
(NPS 2014b).
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Climate Change

Global climate change is expected to impact the entire U.S. during this century, although the
expected changes vary across the country. Since 1951, the regional climate around SAAN has shown
little change. Annual mean temperatures have remained relatively stalddeamriual precipitation

has increased slightly, primarily due to increases in summer precipiteigang 5 PRISM 2014).

Over the next century, mean annual precipitation around SAAN is predicted to decrease slightly
(Figure 6, due primarily to signifiant decreases in winter and spring precipitatiigure 7 Figure;
Maurer et al. 2007). In contrast, summer precipitation may increase sligigily€8; Maurer et al.
2007). Annual mean temperature is expected to increase approximat2l2C134°F) by 2050

and 3.33.9°C (67°F) by 2100 Figure9; Maurer et al. 2007). These expected temperature increases
will increase evaporation rates and plant transpiration (i.e., plant moisture use); combined with
seasonal precipitation declines, this will resulgreater aridity, meaning overall drier conditions,
particularly in the winter and springigure10; Maurer et al. 2007

Trend 1951-2006
Celyr)
High:2

Figure 5. Change in mean annual precipitation (left) and mean summer precipitation (right) in the SAAN
region between 1951 and 2006 (PRISM 2014).
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Figure 6. Projected change in mean annual precipitation in the SAAN region by 2050 (left) and by 2100
(right) (Maurer et al. 2007). Projections based on an ensemble average (E-50) circulation model and the

A1B (medium) emissions scenario.
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Figure 7. Projected change in mean winter precipitation (left) and mean spring precipitation (right) in the
SAAN region by 2050 (Maurer et al. 2007). Projections based on an ensemble average (E-50) circulation

model and the A1B (medium) emissions scenario.
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Figure 8. Projected change in mean winter precipitation (left) and mean summer precipitation (right) in
the SAAN region by 2100 (Maurer et al. 2007). Projections based on an ensemble average (E-50)
circulation model and the A1B (medium) emissions scenario.

P2 G
University

Figure 9. Projected change in mean annual temperature in the SAAN region by 2050 (left) and by 2100
(right) (Maurer et al. 2007). Projections based on an ensemble average (E-50) circulation model and the
A1B (medium) emissions scenario.
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Figure 10. Projected change in mean annual aridity (left) and mean spring aridity (right) by 2050, as
predicted by the change in AET:PET ratio (Maurer et al. 2007). Projections based on an ensemble
average (E-50) circulation model and the A1B (medium) emissions scenario.

Figure 11. Projected change in mean annual aridity (left) and mean spring aridity (right) by 2100, as
predicted by the change in AET:PET ratio (Maurer et al. 2007). Projections based on an ensemble
average (E-50) circulation model and the A1B (medium) emissions scenatrio.

20



2.3 Resource Stewardship
2.3.1 Management Directives and Planning Guidance

The parkds resource management plan (NPS 2001,

fiBecause the original natural environment of the San Antonio Missionskas b

extensively altered or destroyed by mands in

the goals for natural resource management are limited to protecting and improving the
condition of the existing resources and, where feasible, returning the conalitd
appearance of the landscape to a state which better reflects the spirit of the mission
period. The latter must be undertaken only in coordination with management of the
cultural resources and after sufficient research has been accompfished.

The gan further outlines natural resources objectives to meet this goal, including (NPS 2001):

1 Continue coordination between the natural and cultural resource programs to assure activities

from each program asompatible with protection and management of betfources.

1 Develop and maintain inventory and monitoring programs to assure that management of the
parkoés natur al resources i s proactive based

the resources.

1 Cooperate with the State of Texas, other governmgencies, and private entities for the
purpose of protecting natural resources from adverse effects due-parkonses and
developments.

T Promote an under st aresourcegto thdse outbide ofpha pak.0 s

2.3.2 Status of Supporting Science
The Gulf CoastNetwork (GULN) identifies key resources netwewkide and for each of its parks

natur

that can be used to determine the overall health of the parks. These key resources are called Vital

Signs.In 2007, theGULN completed and released aaliSigns Monitoring PlanSegura et al.
2007); Tablel shows the GULN Vital Signs selected for monitorings#AN.

The San Antonio River Authority (SARA) manages the San Antonio River and iteatrdsiwhile
the NPS retains water rights for the hist&imequias Espada and San Judeifnan 2012. In
October 2007, th&ULN contracted wittSARA to establish four permanent lotgrm water quality

monitoring stations in the park: Piedras Creek, Acequia de Espada, San Antonio River at San Juan

Capistrano andche Acequia de San Juan. SARA samples these four sites bimonthly as part of its

Clean Rivers Program monitoring effoM¢iman 2012 SARA has also collected data on fish and
aquatic macroinvertebrate populations within park waters.
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Table 1. GULN Vital Signs selected for monitoring in SAAN (Segura et al. 2007).

Category Category Category No Monitoring

Category GULN Vital Sign 12 2° 3° Planned
Ozone X

Ai.r and Air Contaminants X

Climate
Weather/Climate X

Stream/River Channel
Dynamics and Geomorphology

Erosion and Deposition
Geology and
Soils Soil Biota

Soil Chemistry

Soil Structure and Stability

X X X X X X

Groundwater Hydrology
Water Water Chemistry X

Water Nutrients X

Water Toxics X

Non-native Vegetation X

Non-native Animals X

Riparian Communities X

Forest Health X

Freshwater Invertebrates X
Biological Terrestrial Invertebrates X
Integrity Amphibians X

Non T&E Reptiles X

Migratory Birds X

Resident Birds X

Non T&E Small Mammals X

Terrestrial Vegetation X

T&E/Rare Birds X

& Category 1 represents Vital Signs for which the network will develop protocols and implement
monitoring.

b Category 2 represents Vital Signs that are monitored by SAAN, another NPS program, or by
another federal or state agency using other funding.

¢ Category 3 represents high-priority Vital Signs for which monitoring will likely be done in the future.
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Table 4 (continued). GULN Vital Signs selected for monitoring in SAAN (Segura et al. 2007).

Category Category Category No Monitoring

Category GULN Vital Sign 12 2° 3° Planned
Biological T&E/Rare Freshwater Fish X
Int it
n eg.rl y T&E/Rare Plants X
(continued)
T&E/Rare Reptiles X
Human Use Visitor Usage X
Landscapes Fire and Fuel Dynamics X
(Ecosystem
Pattern and Land Cover/Land Use X
Processes)
Soundscape X

@Category 1 represents Vital Signs for which the network will develop protocols and implement
monitoring.

b Category 2 represents Vital Signs that are monitored by SAAN, another NPS program, or by
another federal or state agency using other funding.

¢ Category 3 represents high-priority Vital Signs for which monitoring will likely be done in the future.
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Chapter 3 Study Scoping and Design

This NRCA is a collaborative project between th
Geospatial Services (SMUMN GSS). Project stakeholders include the SAAN resource management
team and GULN Iwentory and Monitoring Program staff. Before embarking on the project, it was
necessary to identify the specific roles of the NPS and SMUMN GSS. Preliminary scoping meetings

were held, and a task agreement and a scope of work document were created\celgierateen

the NPS and SMUMN GSS.

3.1 Preliminary Scoping
A preliminary scoping meeting was held @8-21 November 2013At this meeting, SMUMN GSS
and NPS staff confirmed that the purpose of the NRCA was to evaluate and report on current
conditions, dtical data and knowledge gaps, and selected existing and emerging resource condition
influences of concern to SAAN managers. Certain constraints were placed on this NRCA, including
the following:

1 Condition assessments are conducted using existing datafamdation;

1 Identification of data needs and gaps is driven by the project framework categories;
1 The analysis of natural resource conditions includes a strong geospatial component;
1

Resource focus and priorities are primarily driven by SAAN resource reare.

This condition assesirstmemeto pervoavliudaetsi oan fosfn atphseh octo r
park natural resources that were identified and agreed upon by the project team. Project findings will
aid SAAN resource managers in the followolgectives:
1 Develop neaterm management priorities (how to allocate limited staff and funding
resources);

1 Engage in watershed or landscape scale partnership and education efforts;
1 Consider new park planning goals and take steps to further these;

1 Reportp ogram performance (e. g., Depar tgoasnt of |
Government Performance and Results Act [GPRA]

Specific project expectations and outcomes included the following:

1 For key natural resource components, consolidate alaita, reports, and spatial
information from appropriate sources includisgtAN resource stafthe NPS Integrated
Resource Management Application (IRMA) websiterentory and Monitoring Vital Signs
programandavailablethird-party sources. ThERCA report will provide aesource
assessment and summary of pertinent data evaluated through this project.

1 When appropriate, define a reference condition so that statements of current condition may
be developed. Thetatementsvill describe the current staté a particular resource with
respect to an agreed up@ierence point.

T Clearly identify (res thesgdatmelavant to tha keyiresauidces). d at a
This will drive the data mining and gap definitiprocess.
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1 Where applicable, develop Gifsoducts that provide spatial representation of resalatae
ecological processes, resource stressors, trends, or other valuable informatian teat
better interpreted visually.

T Utilize fAgray | iteratureo amdentpragicablet s fr om t

3.2 Study Design
3.2.1 Indicator Framework, Focal Study Resources and Indicators

Selection of Resources and Measures

As defined by SMUMN GSS inthdRCApr ocess, a fAframeworko i s deve
preserve. This framework is a waf/organizing, in a hierarchical fashion, fijeophysical resource

topics considered important in park management efforts. The primary features in the framework are

key resource components, measures, stressors, and reference conditions.

i Co mp o n ehis precess arandefined as natural resources (e.g., birds, plant communities),

ecological processes or patterns (e.g., natural fire regime), or specific natural features or values (e.g.,
geological formations) that are considered important to curreninpanlagement. Each key resource
component has one or more fimeasureso that best
assessed in tiéRCA. Measures are defined as those values or characterizations that evaluate and
guantify the state of ecologilcaealth or integrity of a component. In addition to measures, current
condition of components may be influenced by ce
assessment. A fAistressoro is definedongpeenany agen
These typically refer to anthropogenic factors that adversely affect natural ecosystems, but may also
include natural processes or disturbances such as floods, fires, or predation (adapted from GLEI

2010).

During theNRCA scoping process, keyseurce components were identified by NPS staff and are
represent ed as NRCAfranpeworkeWhilesthis list af comngoments is not a
comprehensive list of all the resources in the park, it includes resources and processes that are unique
to thepark in some way, or are of greatest concern or highest management prisA#nih Several
measures for each component, as well as known or potential stressors, were also identified in
collaboration with NPS resource staff.

Selection of Reference Conigdihs

A Areference conditionodo is a benchmark to which
can be compared to determine the condition of that component. A reference condition may be a

historical condition (e.g., flood frequency prior to dam cartdion on a river), an established

ecological threshold (e.g., EPA standards for air quality), or a targeted management goal/objective

(e.g., a bisomerdof at least 200 individuals) (adapted from Stoddard et al. 2006).

Reference conditions in this projegere identified during the scoping process using input from NPS
resource stafin some cases, reference conditions represent a historical refeegacshuman

activity and disturbance was a major driver of ecological populations and processes,puetiras
suppressi on. 0 -reviewed titdrature ard aceleggal thrpsbotds helped to define
appropriate reference conditions.
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Finalizing the Framework

An initial framework was adapted from the organizational framework outlined by thehkl Heinz

I'I'l Center for Scienceobds St atCenta2008)Key Nati onos
resources for the paxrkereadaptedrom the GULN Vital Signs Monitoring PlaiiSegura et al.

2007) This initial framework was presentedpgarkresource siff to stimulate meaningful dialogue

about key resources that should be asseSsguificant collaboration between SNMIN GSS

analysts and NPS staff was needetbtus the scope of ti¢RCA project and finalize the

framework of key resoursdo be assesde

The NRCA framework was finalized iMarch 2014following acceptance frolNPSresource staff.
It contains a total 015 componentsKigure 12-b) and was used to drive analysis in this NRCA
This framework outlines the compone(tssources), most apgoate measures, known or
perceived stressors and threats to the resources, and the reference conditions&oneacéntor
comparisorto current conditions.
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Biotic Composition

Environmental Quality

Forested Riparian Corridors
(including acequias)

Community extent, community composition (e.g., species richness),
percent coverage of native species, age class structure

Nonnative species (feral hogs, nutria, plants); adjacent land use practices

(including increased paving carrying more water into acequias and ornamental d

introduction); disease; drought and hydrological changes

Ideally, condition during Missions period, but
ata from this time are not available

Native Grassland/Prairie

Community extent, community composition, percent coverage of native
species

Nonnative species (feral hogs, plants); fire suppression; atmospheric
deposition of pollutants; drought

Management goal 5 years after seeding:
cowerage of 60-70% native grasses and 30-40%
forbs and wildflowers; <15% cover by woody
vegation; minimum of 80% cover by native
species

Upland Shrublands/Woodlands

Reptiles

Community extent, community composition, percent coverage of native
species

Species richness, relative abundance, reproductive success

Nonnative species (feral hogs, plants); adjacent land use practices (including
ornamental introduction); drought; climate change

Nonnative species (feral hogs, cats); habitat loss and fragmentation; drought;
climate change

Ideally, condition during Missions period, but
data from this time are not available

Undefined; Strecker (1915) provides some
information on species richness in San Antonio
area

Amphibians

Breeding Birds

Species richness, relative abundance, reproductive success

Species richness, relative abundance, distribution

Nonnative species (feral hogs, cats); habitat loss; displacement by
nonnatives (Rio Grande chirping frog); disease; drought; climate change

Habitat loss; brood parasitic species (cowbird); nonnative species (cats, feral
hogs); adjacent land use; fire ants

Undefined; Strecker (1915) provides some
information on species richness in San Antonio
area

Coonan (1987) for species richness; undefined
for abundance and distribution

Resident/Year-round Birds

Aquatic Macroinvertebrates

Species richness, relative abundance, distribution

IBI rating

Habitat loss; brood parasitic species (cowbird); nonnative species (cats, feral
hogs); adjacent land use; fire ants

Habitat loss and degradation; water quality impairments; impenious cover
carrying more water and chemicals into waterways; drought; decreased
flows; hydrological changes ; past contamination in soils;

Coonan (1987) for species richness; undefined
for abundance and distribution

TCEQ standards (2007)

Water Quality

Species richness, IBI rating

Water temperature, pH, specific conductance (TDS), dissolved oxygen,
total suspended solids (turbidity), coliform bacteria, nutrients
(phosphorus, nitrogen), chloride, sulfate

Habitat loss and degradation; water quality impairments; impenious cover
carrying more water and chemicals into waterways; drought; decreased
flows; hydrological changes; climate change

Impenvious surface runoff; drought (introduction of reuse water); flooding;
adjacent land uses; point and non-point source pollution

Standards used by SARA, based on the EPA
Rapid Bioassessment Protocol V (RBP, EPA
1989)

TCEQ standards (2014)

Air quality

Ozone, deposition of nitrogen, deposition of sulfur, visibility, particulate
matter

Urban development and land use; vehicle traffic; coal-burning powerplant;
nearby oil refinery and fracking; meat packing facility

Figure 12a. San Antonio Missions National Historical Park natural resource condition assessment framework.

NPS ARD guidelines, based on NAAQS
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Environmental Quality

Soundscape

Loudness, frequency, and percent of time audible of non-contributing
human-caused sound

Urban development and land use; Stinson airport operations (overflights); vehicle
traffic; railroad noise

Loudness: 52 dBA (level of speech interference for
interpretive programs (EPA 1974); Percent of time
audible: no increase above levels documented by Lynch
(2009); Frequency: undetermined

Dark Night Skies

NPS Night Sky Team's suite of measures

Urban lights/development; lights along Hwy 410; refinery flaring; blinking lights on
cell towers

Conditions at the time the Missions were active

Viewscape

Physical Characteristics

Hydrology (surface and ground
water)

Number of non-contributing features \isible within the park, number of
non-contributing features \isible outside of park, appearance of San
Juan labores

Stream flow rates (amount and timing), width:depth ratio, depth to
groundwater (Rancho only)

Urban development expanding south; powerline corridors, cell towers, encroaching
\egetation, in-park development

Drought; extreme flooding events; climate change (changes in precipitation
patterns); repurposing of the reuse water

Figure 12b. San Antonio Missions National Historical Park natural resource condition assessment framework.

Non-contributing features visible within the park: no
increase from current; management goal of zero woody
vegetation in the labores and intact shrub/tree rows
between fields.

Undefined; Ideally, condition during Missions period but
this is no longer feasible given the significant alterations
to the San Antonio River




3.2.2 General Approach and Methods

This study involved gathering and reviewing existing literature and data reteveanth of the key

resource components included in the framework. No new data were collected for this study; however,
where appropriate, existing data were further analyzed to provide summaries of resource condition or
to create new spatial representasioAfter all data and literature relevant to the measures of each
component were reviewed and considered, a qualitative statement of overall current condition was
created and compared to the reference condition when possible.

Data Mining
The data mining mrcess (acquiring as much relevant data about key resources as possible) began at

the initial scoping meeting, at which tifsAAN staff provided data and literature in multiple forms,
including: NPS reports and monitoring plans, reports from various stdtfederal agencies,

published and unpublished research documents, databases, tabular data, and charts. GIS data were
also provided by NPS staff. Additional data and literature were acquired through online bibliographic
literature searches and inquiriesvarious state and federal government websites. Data and literature
acquired throughout the data mining process were inventoried and analyzed for thoroughness,
relevancy, and quality regarding the resource components identified at the scoping meeting.

DataDevelopment and Analysis

Data development and analysis was highly specific to each component in the framework and
depended largely on the amount of information and data available for the component, as well as
recommendations from NPS reviewers and sowtegpertise including NPS staff froBAAN and

the GULN. Specific approaches to data development and analysis can be found within the respective
component assessment sections located in Chapter 4 of this report.

Scoring Methods and Assigning Condition

Significance Level

A set of measures are useful in describing the condition of a particular component, but all measures

may not be equally i mportant. A ASignificance L
scale from 13) of the importance ofeache asur e i n assessing the compo!
Significance Level is defined ihable2. This categorization allows measures that are more important

for determining condition of a component (higher Significance Level) to be more heavily weighted in
calculating an overall condition. Significance Levels were determined for each component measure

in this assessment through discussions with park staff and/or outside resource experts.
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Table2. Scal e for a me aevelindetaniniBgagompdnénts averalleondition.

Significance

Level (SL) Description

1 Measure is of low importance in defining the condition of this component.

2 Measure is of moderate importance in defining the condition of this component.
3 Measure is of high importance in defining the condition of this component.

Condition Level

After each componertssessmelig completedincluding any possible data analysiSMUMN GSS
analysts assign a Conditior\el for each measuom a0-3 integer scaléTable 3. This is basedn
all the available literature and data reviewed for the component, as welhasunications with park
and outsideexperts

Table 3. Scale for Condition Level of individual measures.

Condition

Level (CL) Description

0 Of NO concern. No net loss, degradation, negative change, or alteration.

1 Of LOW concern. Signs of limited and isolated degradation of the component.

2 Of MODERATE concern. Pronounced signs of widespread and uncontrolled degradation.
3 Of HIGH concern. Nearing catastrophic, complete, and irreparable degradation of the

component.

Weighted Condition Score
After the Significance Levels (SL) and Condition Levels (CL) are assigned, a Weighted Condition
Score (WCS) is calculated via the following equation:

B" YOz 6 O

I_I (3% ”n
YU

wo Y
ozB

The resulting WCS value is placed into one of three possible categories: good condition (WCS = 0.0

1 0.33); condition of moderate concern (WCS = 0.8466); and condition of significant concern
(WCS=0.67t01.0Figure13di spl ays the potenti al graphics us
condition in this assessment. The colored circles represent the categorized WCS; red circles signify a
significant caicern, yellow circles a moderate concern and green circles that a resource is in good
condition. White circles are used to represent situations in which SMUMN GSS analysts and park

staff felt there were currently insufficient data to make a statement t@ocondition of a

component. For example, condition is not assessed when no recent data or information are available,
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as the purpose of an NRCAmea o afo cpurorve ndte rae siicsunracpe
arrows inside the circles indicate tinend of the condition of a resource component, based on data

and literature from the pastI® years, as well as expert opinion. An upward pointing arrow indicates

the condition of the component has been improving in recent times. A horizontal arrcateadin

unchanging condition or trend, and an arrow pointing down indicates deterioration in the condition of

a component in recent times. These are only used when it is appropriate to comment on the trend of
condition of a component. In situationswhdreet t r end of the component s
unknown, no arrow is given.

Condition Status Trend in Condition Confidence in
Assessment
Resource is in Good L . .
Condition Condition is Improving High
Warrants <:::> L ) )
Moderate Concern Condition is Unchanging Medium
Warrants e . . ." \‘\
Significant Concern @ Condition is Deteriorating .l\ E Low
RN An open (uncolored) circle indicates that current condition is unknown or indeterminate;
N \ this condition status is typically associated with unknown trend and low confidence
\
N /
== (explanation is required if a trend symbol or a medium/high confidence band is shown)

Figure 13. Description of symbology used for individual component assessments.
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Examples of how the symbols should be interpreted:

Resource is in good condition, its conalitis improving, high confidence in the
assessment.

medium confidence in the assessment.

Condition of resource warrants significant concern; trend in condition is unkno
or nat applicable; low confidence in the assessment.

@ Condition of resource warrants moderate concern; condition is unchanging;

Current condition is unknown or indeterminate due to inadequate data, lack of
J ‘; reference value(s) for comparative purposes, and/or insufficient expert knowle
! ’ to reach a more specific condition determirat; trend in condition is unknown ol
not applicable; low confidence in the assessment.

Preparation and Review of Component Draft Assessments

The preparation of draft assessments for each component was a highly cooperative process among
SMUMN GSS analyts andSAAN andGULN staff. Though SMUMN GSS analysts rely heavily on
peerreviewed literature and existing data in conducting the assessment, the expertise of NPS
resource staff also plays a significant and invaluable role in providing insights infopttopaate

direction for analysis and assessment of each component. This step is especially important when data
or literature are limited for a resource component.

The process of developing draft documents for each component began with a detailed phone or

mail conversation with an individual or multiple individuals considered local experts on the resource
components under examination. These conversations were a way for analysts to verify the most
relevant data and literature sources that should be usealsamto formulate ideas about current

condition with respect to the NPS staff opinions. Upon completion, draft assessments were forwarded
to component experts for initial review and comments.

Development and Review of Final Component Assessments

Following review of the component draft assessments, analysts used the review feedback from
resource experts to compile the final component assessments. As a result of this process, and based
on the recommendations and insights provide&AjN resource staff andther experts, the final
component assessments represent the most relevant and current data available for each component
and the sentiments of park resource staff and outside resource experts.

Format of Component Assessment Documents
All resource componérmassessments are presented in a standard format. The format and structure of
these assessments is described below.
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Description

This section describes the relevance of the resource component to the park and the context within
which it occurs in the park g&ng. For example, a component may represent a unique feature of the
park, it may be a key process or resource in park ecology, or it may be a resource that is of high
management priority. Also emphasized are interrelationships that occur among treglfeatur
component and other resource components included MRIGA.

Measures

Resource component measures were defined in the scoping process and refined through dialogue
with resource experts. Those measures deemed most appropriate for assessing theralitremt c

of a component are listed in this section, typically as bulleted items.

Reference Conditions/Values

This section explains the reference condition determined for each resource component as it is defined
in the framework. Explanation is providedtasvhy specific reference conditions are appropriate or
logical to use. Also included in this section is a discussion of any available data and literature that
explain and elaborate on the designated reference conditions. If these conditions or vahatsdrig

with the NPS experts or SMUMN GSS analysts, an explanation of how they were developed is
provided.

Data and Methods

This section includes a discussion of the data sets used to evaluate the component and if or how these
data sets were adjusted or pessed as a leagp to analysis. If adjustment or processing of data

involved an extensive or highly technical process, these descriptions are included in an appendix for
the reader or a GIS metadata file. Also discussed is how the data were evaluaieal yzet| to

determine current condition (and trend when appropriate).

Current Condition and Trend

This section presents and discusseddpth key findings regarding the current condition of the

resource component and trends (when available). The infommiatpresented primarily with text

but is often accompanied by detailed maps or plates that display different analyses, as well as graphs,
charts, and/or tables that summarize relevant data or show interesting relationships. All relevant data
and informaion for a componerdrepresented and interpreted in this section.

Threats and Stressor Factors

This section provides a summary of the threats and stressors that may impact the resource and
influence to varying degrees the current condition of a res@oroponent. Relevant stressors were
described in the scoping process and are outlined iINFRA framework. However, these are

elaborated on in this section to create a summary of threats and stressors based on a combination of
available data and literaeyrand discussions with resource experts and NPS natural resources staff.

Data Needs/Gaps
This section outlines critical data needs or gaps for the resource component. Specifically, what is
discussed is how these data needs/gaps, if addressed, woutte gusther insight in determining
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the current condition or trend of a given component in future assessments. In some cases, the data
needs/gaps are significant enough to make it inappropriate or impossible to determine condition of
the resource componeih. these cases, stating the data needs/gaps is useful to natural resources staff
seeking to prioritize monitoring or data gathering efforts.

Overall Condition

This section provides a qualitative summary statement of the current condition that was ddtermin
for the resource component using the WCS method. Condition is determined after thoughtful review
of available literature, data, and any insights from NPS staff and experts, which are presented in the
Current Condition and Trend section. The Overall Gomdsection summarizes the key findings

and highlights the key elements used in determining and justifying the level of concern, if any, that
analysts attribute to the condition of the resource component. Also included in this section are the
graphics ued to represent the component condition.

Sources of Expertise

This is a listing of the individuals (including their title and affiliation with offices or programs) who
had a primary role in providing expertise, insight, and interpretation to determieatatondition

(and trend when appropriate) for each resource component.

Literature Cited

This is a list of formal citations for literature or datasets used in the analysis and assessment of

condition for the resource component. Note, citations used imdjges referenced in each section
(component) of Chapter MLiatreer dti wrte dCiitne d th ag e ctoin

3.3 Literature Cited
Great Lakes Environmental Indicators Project (GLEI). 2010. Glossary, Stressor.
http://glei.nrri.umn.edu/default/gleary.htm(accessed 19 January 2015).

The H. John Heinz Ill Center for Science, Economics, and the Environment. 2008. The state of the
nationds ecosystems 2008: Measuring the | and,
Island Press, Washington,C.

Segura, M., R. Woodman, J. Meiman, W. Granger, and J. Bracewell. 2007. Gulf Coast Network Vital
Signs monitoring plan. Natural Resource Report NPS/GULN/NRRR7/015. National Park
Service, Fort Collins, Colorado.

Stoddard, J. L., D. P. Larsen, C.Hawkins, R. K. Johnson, and R. J. Norris. 2006. Setting
expectations for the ecological condition of streams: the concept of reference condition.
Ecological Applications 16(4):126%276.
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Chapter 4 Natural Resource Conditions

This chapter presents thedgground, analysis, and condition summaries for the 15 key resource
components in the project framework. The following sections discuss the key resources and their
measures, stressors, and reference condiffdvessummary for eactomponents arranged aund

the following sections:

1 Description
Measures
Reference Condition
Data and Methods

Current Condition and Trend (including threats and stressor factors, data needs/gaps, and
overall condition)

=A =4 =4 =

Sources of Expertise

Literature Cited

The order of componesfollows the project frameworligure 12ab):
4.1 Forested Riparian Corridors
4.2 Native Grasslands

4.3 Upland Shrublands/Woodlands
4.4 Reptiles

4.5 Amphibians

4.6 Breeding Birds

4.7 Resident Birds

4.8 Aguatic Macroinvertebrates
4.9 Fish

4.10 Water Quatly

4.11 Air Quality

4.12 Soundscape

4.13 Dark Night Skies

4.14 Viewscape

4.15 Hydrology
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4.1 Forested Riparian Corridors

4.1.1 Description
Along the San Antonio River, Piedras Creek, B
Picosa Creek, other tributaries, and the histor
acequias, there arerested riparian areas with
diverse plant communities in mid to late stage
of successionRhoto3). These are often

considered critical habitat for both flora and
fauna (Wagner 2003, Cogan 2007). Riparian
corridors serve important ecological functions
patly by maintaining water quality. The
vegetation provides shade which regulates thé
water temperature, the plants physically bind
streambanks together which provides channe
stability, and perhaps most importantly,

captures excess nutrients and sedimeattare
transported by runoff (Wagner 2003). These
structural features all improve water quality a
promote diversity, supporting a wide variety o
both aquatic and terrestrial species (Wagner
2003).

In SAAN, elements of Chihuahuan Desert,
coastal grasstal, subtropical woodland, and Photo 3. An example of a forested riparian corridor
Tamaulipan thornscrub are intermingled withinocated along the Acequia de Espada (photo by

the riparian zones (Cogan 2007). Typically, —Kathy Allen, SMUMN GSS 2013).

riparian forest communities are layered with tall

trees, shrubs, and wetland herbaceous plants. There are mixes of native and insjpeitiesdn

various combinations comprising the forested riparian corridors of SAAN (Cogan 2007). The
composition of plant species in these communities is influenced by the climate, soil composition, and
topography (Cogan 2007). Introduced exotic speaidspast land management practices (e.g., fire
suppression) have also had a strong effect on plant community composition in SAAN (Cogan 2007).

Tree species that are common in the riparian areas of the Missions Unit includeGaagan (

illinoinensig, blackwillow (Salix nigrg, sugarberryCeltis laevigaty cedar elmJimus

crassifolig), and box elderAcer negundp These trees occur in large, mixed stands along the main

channel and tributaries in the unit (Cogan 2007). The Rancho de las Cabras Usintiks a

riparian community structure, with some additional tree species, including eastern cottonwood

(Populus deltoidgs ( Cogan 2007). These trees create the
communities, and at Rancho de las Cabras there araralsdying shrub communities associated

with both the riparian and upland scrublands (Cogan 2007). Common species are blackbrush acacia
(Acacia rigidulg, Texas hogplumColubrina texensijs rough leaf dogwoodJornus drummond)j

and Brazilian bluewoodJondalia hookeni (Cogan 2007). These communities are referred to as
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palustrine, where roots are wetted regularly in the summer, but lack flowing water and undergo short
dry periods (Cogan 2007).

4.1.2 Measures
1 Community extent
1 Community composition
1 Percentoverage of native species

1 Age class structure

4.1.3 Reference Conditions/Values

Ideally, a reference condition from the Missions period would serve as a baseline for the measures in
this assessment. Unfortunately, there are not sufficient descriptiaiteside from that reference

period. There are very limited data and descriptions of the forested riparian corridors in SAAN to use
in comparison with the current conditions or trends in these communities. The information presented
inthisreportmaybeceni dered the baseline for studies of
the future.

4.1.4 Data and Methods

Carr (2003a, b) conducted a botanical inventory of both the Missions and Rancho de las Cabras Units
of SAAN over a tweyear period. The purposd the study was to obtain baseline inventories of flora

as part of the NPS Inventory and Monitoring (I&M) Program (Carr 2003a, b). Field work was
completed concurrently in the Missions and Rancho de las Cabras from July through October in
2001, and Marclkthrough October in 2002 (Carr 2003a). Fieldwork consisted of transect sampling in
each macrohabitat of the Missions and Rancho de las Cabras Units, including riparian woodlands
(Carr 2003a, b).

Cogan (2007) completed vegetation classification and majpizugd around SAANKigure 14,

based on field work conducted in 20R2606. The results provide mapped vegetation communities,
extent of acreage for each type, and lists of species typically found in each community. Classification
methods and categoriedlbwed the National Vegetation Classification Standard (NVCS) accepted

by the Federal Geographic Data Committee (FGDC 2008).
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4.1.5 Current Condition and Trend

CommunityExtent

Vegetation communities were mapped throughout both units of the park by Cogan (2007). The extent
of forested riparian communities is provided in Table 7 and shown by location in Figure 15, Figure
16, and Figure 17

Table 4. Extent of forested riparian communi ties (in hectares) within park
(2007) study area.

Extent (ha)

Missions Rancho Cogan (2007)
Forested Riparian Corridors (303) (41) Study Area
Eastern cottonwood temporarily 0.0 3.3 26.0
flooded forest alliance
Live oak temporarily flooded forest 0.9 0.9 37.1
alliance
Black willow temporarily flooded 0.0 0.2 0.4
shrubland alliance stand
Pecan-Sugarberry Forest 71.2 0.0 198.6
Cedar ElIm-Sugarberry/Possum- 17.9 8.8 215.3
haw/Virginia wild rye forest
Totals 89.8 13.2 477.4

The eastern cottonwood and live o&wuércus virginianatemporarily flooded alliances occur in
both the Missions and the Rancho de las Cabras Units of SAAN. The live oak alliance is primarily
found in small patches in the northwestern Missiong (Figure 15) and Rancho de las Cabras.

The most abundant forested riparian community type is the frgrberry forest, which is found
primarily in the southeastern Missions (Figure 16). The second most extensive community type is the
cedar elmsugaberry/possurhaw/Virginia wild rye forest, which is also the predominant riparian

type in the Rancho de las Cabras Unit. The black willow temporarily flooded forest alliance is very
small, with just one stand located in the Rancho de las Cabras Umsiize¢haf this alliance in the

park is below the minimum mapping unit and is not included in the spatial file that shows the layout
of other riparian vegetation types at SAAN (Figure 16).

In comparison to the entire Cogan (2007) study area, some of tineseedl riparian corridors are
found outside of the park in larger acreages; for example, the-pagarberry forest within the park
comprises 71 ha (175.4 ac) while the total for the study is 198.6 ha (485.8 ac). The cedar elm
sugarberry/possuhaw/Virginia wild rye forest total is 215.3 ha (532ac), the largest of the four
types, but only 26.7 ha (66ac) is inside of SAAN. In summary, out of the total hectares of riparian
areas that were mapped for the project, only about 22% of them are protected BptivNn the
boundaries of SAAN. Approximately 36% of the total pesagarberry forest, 13% of eastern
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cottonwood temporarily flooded forest alliance, 13% of cedarselgarberry/posswhaw/Virginia

wild rye forest, and 5% of live oak temporarily floodedest alliance were documented inside of
SAAN (Cogan 2007). Half of the black willow temporarily flooded shrubland alliance stand is within
SAAN, covering slightly less than half a hectare (Cogan 2007).

Figure 15. Forested riparian communities within the northwestern area of the Missions Unit (data from
Cogan 2007).
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Figure 16. Forested riparian communities within the southeastern Missions Unit at SAAN (Cogan 2007).
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Figure 17. Forested riparian communities within the Rancho de las Cabras Unit at SAAN (Cogan 2007).

Community Composition

The inventory conducted by Carr (2003a, b) documented 188 plant species associated with riparian
woodl and and forest communities in SAAN. Ripar.i
are listed in Appendix Bl here were 128 species documented within the Missions Unit and 117

species in the Rancho de las Cabras, including 42 totahatore species (Carr 2003a, b). Cogan

(2007) listed species that were associated with the forested riparian corridors aretlittodund with

the descriptions of each type (excluding black willow).

PecanSugarberry Forest

Pecanrsugarberry riparian forest canopy {25 m [4982 ft] height) in the late successional phase in
SAAN is dominated by pecan and boxeld&cgr negundptreeswith a thick layer of sugarberry
sub-canopy (Cogan 2007). The saanopy is mostly underlain with a sparse shrub layer of shrubs
and saplings, mostly roughleaf dogwood and American black elderiSamylucus nigia(Cogan
2007). Beneath the stdanopy areseveral species of low shrubs and vines, as well as-sbizdant
forbs that make up the often sparse (<50%), ground |agdi€5; Cogan 2007). Amongst the
typical ground layer species are also seedlings of the various species in this riparian forest.
Chinaberry treed\lelia azedarchare common in the pecaunigarberry forests and are an invasive
exotic species (Cogan 2007).
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Table 5. Species occurring in the pecan-sugarberry forest (recreated from Cogan 2007).

Type Scientific Name Common Name
Tree Carya illinoinensis pecan
Celtis laevigata sugarberry
Acer negundo boxelder
Melia azedarach* Chinaberrytree
Shrub Cornus drummondii roughleaf dogwood
Herb Rubus riograndis Rio Grande dewberry
Toxicodendron radicans poison ivy
Ambrosia trifida great ragweed
Calyptocarpus vialis straggler daisy
Galium aparine cleavers, stickwilly
Malvaviscus arboreus wax mallow
Torilis arvensis* spreading hedgeparsely
Elymus virginicus Virginia wild rye
Invasive Ligustrum japonicum* Japanese privet
* Non-native

In the midsuccessional phase the sugarberry dominated canopy seldom exceeds 15 m (49 ft) and
usually has 75% cover (Cogan 2007). There are some sites where Chinaberry trees got an early
foothold and are the dominant canopy species; the invasbie apanese privetigustrum

japonicun) is often found in this forest type as well. The ground layer is thicker in the mid
successional phase (up to 70% thicker) and is dominated by cle@editsr( aparing and spreading
hedgeparsleyT(orilis arvensi$ (Cogan 2007).

Eastern Cottonwood Temporarily Flooded Forest Alliance

This riparian forest type is considered the dominant association for both height and density amongst
the riparian forests of SAAN; this is likely due to the tendency of cottonwood weesh are the
dominant canopy species, to reach such towering heights (Cogan 2007). On average, the canopy
reaches up to 30 m (98 ft) and has a wide range of coverage (40% to 70%), wHtaac

coverage that is equal and at times greater than ther ggnopy (Cogan 2007). Both the sub
dominant canopy and the sahnopy species consist of boxelder, pecan, sugarberry, American elm
(Ulmus americang and cedar elniCogan 2007)This forest type tends to have a sparse shrub layer
with a fairly thick graund layer with up to 40% covertdble6; Cogan 2007). Many of the ground

layer species are vines, such as Rio Grande dewlstubu§ riograndiy saw greenbriagSmilax
bonanox), andpoison ivy Toxicodendron radicansand shad¢olerant grasses such laslian

woodoats Chasmanthium latifoliujrand Virginia wild rye Elymus virginicug

a7



Table 6. Species occurring in the eastern cottonwood temporarily flooded forest alliance (recreated from
Cogan 2007).

Type Scientific Name Common Name
Tree Populus deltoides eastern cottonwood
Acer negundo boxelder
Carya illinoinensis pecan
Celtis laevigata sugarberry
Ulmus americana American elm
Ulmus crassifolia cedar elm
Herb Rubus riograndis Rio Grande dewberry
Toxicodendron radicans poison ivy
Smilax bona-nox saw greenbrier
Ambrosia trifida great ragweed
Chasmanthium latifolium Indian woodoats
Elymus virginicus Virginia wild rye

Cedar EImSugarberry/Possushaw/Virginia Wild Rye Forest

This riparian forest type has canopies that range from 28 to (491 66 ft) in height and cover is
generally around #90% in the main areas (Cogan 2007). There are areas upslope of the main body
that tend to have less than 15 m (49 ft) canopy height and around 50% cover where the vegetation is
growing in narrow avines (Cogan 2007). The dominant species in this riparian forest type is cedar
elm, but may include various ratios of live paligarberrywhite mulberry Morus albg, and honey
mesquite Prosopis glandulosgaTable7; Cogan 2007). The stdanopy coverri main areas is

around 30%, but in the upslope ravines is much thicker with about 70% cover (Cogan 2007).
Important species include Brazilian bluewoddxas persimmo(Diospyros texangand common
hoptree Ptelea trifoliatg; these species are found sgutically, but are not widely associated with

the cedar elrsugarberry riparian forest alliances (Cogan 2007).
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Table 7. Species occurring in the cedar elm-sugarberry/possum-haw/Virginia wild rye forest (recreated

from Cogan 2007).

Type Scientific Name Common Name
Tree Ulmus crassifolia cedar elm
Quercus virginiana live oak
Celtis laevigata sugarberry

Prosopis glandulosa
Herb Elymus virginicus
Invasive Ligustrum japonicum*

Melia azedarach*

Torilis arvensis*

Morus alba*

honey mesquite

Virginia wild rye
Japanese privet
Chinaberrytree
spreading hedge parsely

white mulberry

* Non-native

Live Oak Temporarily Flooded Forest Alliance
The canopy height of this riparian forest type ranges from 15 to 20 i6648) with high closure
(80%) and has far lighter understory of around 30% cover (Cogan 2007). Live oak dominates over

cedar elm, with few other species occuring in these areas (Cogan 2007). This riparian forest alliance

has very little in terms of understory and ground cover, though thesemeshadéolerant grasses
sparsely scattered on the forest flodral{le8) where flooding likely prevents any substantial
vegetation from establishing itself (Cogan 2007).

Table 8. Species occurring in the live oak forest alliance (recreated from Cogan 2007).

Type Scientific Name Common Name
Shrub Quercus virginiana live oak

Tree Ulmus crassifolia cedar elm

Herb Chasmanthium latifolium Indian woodoats

Elymus virginicus

Virginia wild rye

Percent Coverage of Native Species

The percent cover of nae species, especially in comparison to cover of exotic species, can provide
an indication of how similar current riparian forests are to the historic forests present during the
Missions period, prior to most exotic species invasions. However, no informsivailable with

regard to the percent coverage of native species in the forested riparian corridors of SAAN. The

parkbés exotic

pl ant
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2000 (Greg Mitchell, SAAN Natural Resrces Program Manager, written communication, February
2015), which has likely increased the percent coverage of native species.

Age Class Structure

Age class structure can be helpful in determining both the history and current successional status of
forested areas. The age class structure of forested riparian corridors at SAAN has not been studied at
this time. Currently this measure is considered a data gap.

Threats and Stressor Factors

Threats to SAANOGs f or e s t-matde sedieg, aiseasa, mydrolagical i dor s
changesadjacent land use practices, and drought. Many of these threats are exacerbated by the
fragmented and isolated nature of the park units (Robert Woodman, GULN Ecologist, written
communication, February 2015).

The feralhog Sus scrofgis a highly destructive nenative species in most of Texas and is prolific
throughout the San Antonio area despite the densely populated areas around the Missions and
Rancho de las Cabras. The omnivorous nature of feral hogs and theictilesswallowing behavior

cause particularly high levels of damage to riparian areas, which is a preferred habitat (Taylor 2003).

The nutria Myocastor coypysis a large, exotic invasive rodent species that originated in South
America, where they are tie (Carter 2014). Nutrias are large (@.2kg) semiaquatic creatures

that were introduced to North America in the late 1800s for their furs (Texas Invasives 2011). In the
late 1940s, a hurricane dispersed nutria along the Gulf of Mexico coastlinesagfarel Louisiana,

which is likely how they became established in Texas (Texas Invasives 2011). Nutria have been
confirmed in SAAN, and are a threat to the forested riparian corridors since their feeding habits cause
damage to vegetation (NPS 20C&rter2014).

Introduction of exotic ornamental plant species can be problematic in native plant communities as
they can become established and@ampete the native flora. There are several invasive
ornamentals already present in SAAN that are among the d& &sbtics confirmed within the
forested riparian corridors (Carr 2003a, b). These include Chinese talladi¢a sebifery Chinese
privet (Ligustrum sinenge Japanese honeysucklesficera japonicy, golden bamboo

(Phyllostachys aurgaChinaberrytregand giant reedXrundo donaxPhoto4).

There are disease risks that threaten a few of the tree species in forested riparian corridors. These
include the live oaks and the two elm species (cedar and American) that occur in the riparian forests.
Live oaksare susceptible to a fungal disease called oak wilt that causes defoliation and eventual

death of the affected tree (TOW 2012). The other disease is a vascular pathogen called Dutch elm
disease@phiostoma nowallmi) that affects the cedar elm and the Aiten elm tree species (Appel

2009). The American elm is highly susceptible and the cedar elms are considered intermediately
susceptible to the disease, which is contagious to neighboring trees, and some appear to have varying
degrees of resistance to iof®n (Appel 2009).
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Photo 4. The front-most vegetation is the invasive giant reed growing in the San Juan Woods (Photo by
Shannon Amberg, SMUMN GSS 2013).

Over the last 100 years, the San Antonio River, which flows through both units of SAAN, has
undergme drastic hydrological changes (Cawthon 2008). The basin has become heavily urbanized
and as a result, impervious surface cover has increased dramatically (Cawthon 2008). This, combined
with channelization of the river, has compounded the effects offrdnohg and after storm events
(Cawthon 2008). Runoff water from urban areas is often highly toxic, full of contaminants and high
levels of nutrients that can degrade water quality and destabilize channels (Cawthon 2008). Forested
riparian corridors servas both a catchment mechanism, stabilization, and as a filtration system and
therefore are very important to both human communities as well as the natural ecology of the San
Antonio River basin (Wagner 2003, Cawthon 2008). Focusing conservation efidrsnaediation
activities on the preservation and restoration of existing and future riparian communities will not
only alleviate damaging flood pulse affects, but also preserve the integrity of the SAAN aesthetic
setting (Wagner 2003, Cawthon 2008). Tkigspecially important during periods of drought, which
have been major in Texas during the past 5 to 10 years (USDM 2014). The storm events following a
period of drought will often carry more contamindgmaded material into waterways because it has
beenallowed time to build up on the terrestrial surface. These drought periods can result in the
desiccation of vegetation, which is important to soil stability. Without adequate vegetation cover, soil
is washed directly into waterways, especially where tlagles a riparian corridor to filter and soak

up solids and excess water. Recently, SARA and the U.S. Army Corps of Engineers have been
working to improve the Missions Reach of the San Antonio River by restoring more natural flow
conditions and native veggion (SARIP 2013). This will likely benefit riparian corridors in and

around the park.
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Data Needs/Gaps

The lack of data to use for reference condition renders the current condition useful only as a baseline
to compare with future studies and surveys. &lae no studies available addressing the percent
coverage of native species or age class structure so these measures are data gaps in both reference
condition and current condition. However, surveys that are currently taking place or are starting soon
will provide some insight in these areas.

The GULN is currently developing a vegetation monitoring protocol that will begin gathering data at
both the Missions and Rancho Units by 2016 (Woodman, written communication, December 2014).
This sampling will provié information on plant community composition and coverage, and will
identify trends in those parameters and species richness, as well as monitoring for imativeon
species (Woodman, written communication, December 2014).

In 2016, Ladybird Johnson Wildfiver Center staff will be surveying and mapping exotic plant
species in the park (Mitchell, written communication, 7 May 2015). This information will be useful
for evaluation condition in future assessments.

Overall Condition

Community Extent

The measureot community extent was assigne8ignificance Levedf 2. While there are limited
historical data for comparison, given the development and hydrological changes that have occurred
in the San Antonio area, it is almost certain that forested riparian@neastly cover much less area
than they did during the Missions period. As a result, this measure is assigoadition Levebf 2,
indicating moderate concern.

Community @mposition

The measure for community composition was assigrigidraficance Lesl of 3. Currently, the
baseline is Carr (2003a, b), a botanical inventory report that was conducted in 2001 and 2002.
Assessing &ondition Levefor this measure is not possible at this time, as the Carr (2003a, b)
survey is outdated and there are alsalata for a reference condition regarding this measure.

Percent Coverage ofdtive Species
The Significance Levedf percent coverage of native species was assigned a 3. Since there are no
data for reference condition or current conditio@cendition Leel cannot be assigned at this time.

Age Class Structure

Age class structure was assigneslignificance Levedf 3. There are no data for this measure and a
Condition Levetannot be assigned. There are, however, plans in place to begin collectingage cla
structure data in SAAN in the near future.

Weighted Condition Score

A Weighted Condition Scokas not cal cul ated for SAANOGs fores:
to data gaps. Three of the four measures could not be as€lgnddion LevelsFurthe monitoring

and data collection will allow trends in these measures to be assessed in the future. The community
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extent and composition information presented here can serve as baselines for comparison in future
studies.

Forested Riparian Corridors

Significance| Condition WCS = N/A

Measures Level Level

Community Extent 2 2

Commun@y 3 n/a

Composition -

Percent Coverage of ! ,;
: . 3 n/a N y

Native Species Seoov

Age Class Structure 3 n/a

4.1.6 Sources of Expertise
Greg Mitchell, SAAN Natural Resources Program Mgera
Robert Woodman, GULN Ecologist
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4.2 Native Grasslands

4.2.1 Description

Prior to European settlement, much of the upland in the San Antonio area supported native

grasslands, with just small patches of brush (Cooper et al. 2005). In the area just south and east of the
city,travee r s woul d h prairie whicke duning theifall was covered largely with perennial
grasses about 2 ft. tall. During the spring, be
(Johnston 1963, p. 457, citing Santleben 1910, Sanchez 1926, BAa&)tThe Missions likely

relied on these grasses as forage for their livestock (Fearing 1981). Native grasslands are the only
Spanish colonial period landscape currently missing from SAAN (Mitchell 2013).

After the Mission period, ranching continued anténsified. Many areas were overgrazed, which

resulted in vegetation trampling, soil compaction, and overall degradation of grassland communities
(OCULUS 1998). The effects of overgrazing, combined with a reduction in fire occurrence, allowed
honeymesqui¢ and ot her shrubs to invade, and much of
(OCULUS 1998, Cooper et al. 2005). Additional areas, particularly near the city of San Antonio,

were cleared for farming and construction (Cogan 2007).

Human settlement and faing lead to the ;
introduction of many exotic species, especially
grasses planted to feed livestock (Carr 2003a, |}
Cogan 2007). Any grasslands remaining within
SAAN today are dominated by these exotic
grasses, such as Bermudagr&mpdon
dactylor), K | e bsebluggtémDichanthium
annulatun), yellow bluestem Bothriochloa
ischaemury and JohnsongrasS¢rghum
halepensg(Cooper et al. 2005, Cogan 2007)
Some native grasses remain, including Texas
wintergrass Nassella leucotrichp little bluestem &
(Schizachyium scopariuy andplains lovegrass |
(Eragrostis intermedip occasionally ce
dominating with the exoticAdditional native
grass species found around the Missions are
Virginia wildrye, Ozarkgrasd. {mnodea
arkansand, and purple threeawr\(istida
purpuread (Cogan 2007)Common native
grassland speciet the Rancho de las Cabras [ A itk v (v
Unit includesand dropseedporobolus Photo 4. Indian blanket (Gaillardia pulchella), a
cryptandru$, browntop signalgras)¢ochloa native wildflower, in a prairie planting at Mission
. San Juan (Photo by Kathy Allen, SMUMN GSS
fus@), Texas signalgrass)fochloa texang and 2013).
sideoats gramauteloua curtipenduba(Carr
2003a, Cogan 2007)
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4.2.2 Measures

1 Community extent
1 Community composition

1 Percent coverage of native species

4.2.3 Reference Conditions/Values

The ideal reference condition for this component would be the condition of native grasslands during
the Missionperiod. However, given the significant changes in land cover and land use since that time
(e.g., shrub invasion, city expansion), this is no longer considered feasible. NPS staff have selected
the following management goals for SAAN prairie restoratioasbeyears after their establishment
(Mitchell 2013), which will be used as reference conditions for this assessment:

T Minimum of 80% cover by native species
1 Coverage of 6(/0% native grasses and-80% forbs and wildflowers
1 <15% cover by woody vegetation

4.2.4 Data and Methods

Since no intact native grasslands currently exist within SAAN, little information is available

regarding the community. Vegetation studies by Carr (2003a, b) and Cogan (2007) documented some
native grassland plant species occurringihne par kés ol d fields. The par
restoring native prairie to the SAAN landscape since 2003. The idea was first proposed in the 1998
Rancho de las Cabras Cultural Landscape Report (OCULUS 1998). In 2011, funding was obtained

for prairie restorations in two areas of the park, totaling approximately 8.9 ha (22 ac) (Mitchell

2013). The park has prepared a restoration management plan (Mitchell 2013) that describes the

project sites and methods, as well as outlining proposed maintenano®aitating.

4.2.5 Current Condition and Trend

Community Extent

No intact native grassland communities currently exist at SAAN. Prairie restorations are underway at
two sites, one at Rancho de las Cabras (4 ha [10 ac]) and one near San Juan Dam (4d@)ha [12

the Missions UnitSite preparation (i.e., removal of current woody andmative vegetation)

occurred from April 2013 through 2014. Seeding is expected to occur in late 2015 and 2016
(Mitchell, written communication, December 2014).

56



ST

Map Legend

b o

Map Legend :
7] Restorstion Site b = 8 5 ! ] Restorstion Site
7] Par Boundary #y A L] Park Boundary

Figure 18. Native grassland restoration sites at the Rancho Unit (left) and near San Juan Dam in the Missions Unit (right) (close-up aerial photos
from Mitchell 2013).



Community Composition

While native grassland communities are not currently present in SAAMe mdant species that

would occur in these grasslands are still found at both the Missions and Rancho Units. Carr (2003a,
b) conducted pl ant
old field grasslands (Appendix Gpne hundred and ten species were found in the Rancho Unit (Carr
2003a) and 130 at the Missions Unit (Carr 2003b). The species proposed for inclusion in the seed
mi x for the parkos [
restored grasslands) are listedrable 9

t

nventories at SAAN and docu

wo prairie restorlesei on area

Table9.Native species in the seed mix for SAAN&és prairie
Grasses Wildflowers
Scientific name Common name Scientific name Common name
Schizachyrium scoparium  little bluestem Rudbeckia hirta black-eyed susan
Sorghastrum nutans Indiangrass Lupinus spp. bluebonnets

Bouteloua curtipendula
Setaria sp.

Leptochloa dubia
Bouteloua repens
Pappophorum vaginatum
Panicum virgatum
Chloris cucullata

Bothriochloa laguroides
ssp. torreyana

sideoats grama
Catarina bristlegrass
green sprangletop
slender grama
whiplash pappusgrass
switchgrass

hooded windmillgrass

silver beardgrass

Dracopis amplexicaulis  clasping coneflower

Phlox drummondii Drummond phlox
Gaillardia pulchella Indian blanket
Monarda citriodora lemon mint (beebalm)
Ratibida columnifera Mexican hat
Coreopsis spp. coreopsis

Oenothera spp. evening primrose
Castilleja spp. Indian paintbrush

Percent Coverage of Native Species

In prairie restorations, it often takes/eeal years for native plant species to become established. The
goals selected by park staff regarding coverage of native species are for five years after seeding at the
project sites. It will still be a few years before the coverage of native specibe egsessed in these

No information is availabl e

restoration areas.
current old field (nomative dominated) grasslands.

Threats and Stressor Factors

Once established at SAAN, native grasslandsfadé many threats, such as nmative invasive

species, fire suppression, atmospheric deposition of pollutants, and drougimatNennvasive

plants will likely be difficult to control in the prairie restoration areas. Over 156natine species

have keen documented in SAAN (NPS 2010), although not all of these are invasive and not all would
threaten grasslands. Some ftive grasses were actually planted historically for hay to feed
livestock (Carr 2003a, Cooper et al. 2005). Matives likely to bef high concern due to their
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potential to outcompete native grassland species include buffelBessigetum ciliarg
Johnsongras8ermudagrass, anetllowbluestem(also known as King Ranch bluesté@goper et

al. 2005, NPS 2010). All of these specieere documented by Halvorson and Guertin (2006) in 2004
at both the Missions and Rancho Units (Appemfix

Hi storic fire suppression |ikely |l ed to the con
shrublands (Van Auken and Bush 1984, Van AUR@00). Fire eliminates or inhibits woody species

in favor of native grassland species; in the absence of fire, shrubs such as mesquite and acacias

invade and outcompete grassland species (Van Auken and Bush 1984, Van Auken 2000). It may be a
challenge taonaintain any prairie restorations in the Missions Unit with burning, given that

opportunities for burning could be limited by concerns over smoke management within the San

Antonio city limits.

The deposition of pollutants such as nitrogen and sulfuradiisxtan cause acidification and nutrient
enrichment of soilsSullivan et al. 2011,&). Native grasslands in sewnid regions, like that around
SAAN, areconsidered sensitive to excess nitrogen and acidic deposition (Sullivan et al. 2011c,
2011d).Nutrient enrichment may create favorable conditions for-native grass invasion (Fenn et
al. 2003). Air pollution in the region around SAAN is discussed in further detail in section 4.11 of
this report.

Research has shown that drought can impact grasslandspebness and aboggound biomass

(Tilman and El Haddi 1992). Annual plants and rare species are especially at risk, as one dry year

could cause them to be lost from a local plant community (Tilman and El Haddi 1992). Droughts

may increase in frequeneyd duration as a result of global climate change (Twilley et al. 2001,

Davey et al. 2007), which could pose a challeng
grasslands, soil water availability (from precipitation) appears to limit gesesling establishment

(i.e., recruitment) (Lauenroth et al. 1994). Therefore, it may be difficult to establish native grasslands

from seed if a drought occurs.

Data Needs/Gaps

Since the original native grasslands are no longer present at SAAN, veriglktiown about what

their exact composition and extent would have been. The current restoration efforts provide an
excellent opportunity to study the process and the restored grasslands. For example, park staff and
researchers could learn which speclhet/e and which struggle at the selected sites, and which non
native species or other stressors (e.g., drought) are the greatest threat to the restoration. Insight could
also be gained regarding how the restoration impacts other park resources, sughbasingi

vegetation communities and wildlife. Any lessons learned could be applied to future restoration

efforts at the park or in the region.

As mentioned in the previous chapter, the GULN is developing a vegetation monitoring protocol that
will begin gahering data by 2016 (Woodman, written communication, December 2014). This
sampling will provide information on plant community composition and coverage.
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Overall Condition

Community Extent

The project team assigned this measusggaificance Leveadf 2. Atthis time, no intact native
grassland communities exist at SAAN. Native grasslands are the only Spanish colonial period
landscape currently missing from the park, although staff are in the process of restoring 8.9 ha (22

ac) at two separate sites (Mitch2013). Since native grasslands are not present at SAAN, the

Condition Levefor this measure is a 3, indicating high concern.

Community Composition
The community composition measure was assigrigidmificance Levadf 3. Since native grasslands
do not @cur at SAAN, their composition cannot be studied. Therefore, this measure is not applicable

at this time and n€@ondition Levels assigned. However, a plant inventory by Carr (2003a, b)
confirmed that many native grassland species still occur, intermitkdonnative species in the
ds.

par kbés ol

Percent Coverage of Native Species

d fiel

This measure was assigne8ignificance Levead f
are not yet established and no information is available on the gevefaative species in existing
old fields, aCondition Levetould not be assigned for this measure.

Weighted Condition Score

A Weighted Condition Scoseas not calculated for native grasslands, since two of the three
measures could not be assessedigtithe. This is due to the fact thab intact native grassland

communities currently exist at SAAN.

3. Gi ven

Native Grasslands

Significance| Condition _
Measures Level Level WCS = N/A
Community Extent 2 3
. ll \;

Commum_ty 3 n/a 3 ;
Composition NP
Percent Coverage of

) ) 3 n/a
Native Species

4.2.6 Sources of Expertise

Greg Mitchell, SAAN Natural Resources Program Manager

Robert Woodman, GULN Ecologist
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4.3 Upland Shrublands/Woodlands

4.3.1 Description

The upland shrublands and woodlands at SAAN aresmégessional communities, occurring

primarily on forme grasslands that will eventually transition to forests in the absence of disturbance
(Carr 2003a, b, Cogan 2007). The conversion of grasslands to shrublands was aided by ranching
during and after the Missions period; overgrazing and fire suppressioredliaody species to

invade native grasslands throughout Texas (Van Auken and Bush 1984, OCULUS 1998). Shrublands
and woodlands are now common in the abandoned labores (old fields) and on uplands bordering the
San Antonio River valley (Cogan 2007). Typisakcies in these communities include huisache

(Acacia farnesiang honey mesquitelexan hogplum, Brazilian bluewood, and hackberi@st(s

spp.) Photo 6 Carr 2003a, Cogan 2007). While the ground layer can be sparse in dense stands, more
open areas gport herbaceous ground cover. Some stands retain the native grasses and forbs that
occurred previously in the original grasslands, but others are dominated by invasinatien

species (Carr 2003a).

Photo6.Upl and woodl and at S Ak st (pRodorbygShannod Ambergy SMUMB
GSS 2013).

4.3.2 Measures
1 Community extent
1 Community composition
1 Percent coverage of native species

4.3.3 Reference Conditions/Values
The ideal reference condition for this component would be the condition ofugitanblands and
woodlands during the Mission period. However, given the significant changes in land cover and land
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use since that time (e.g., city expansion and development), this may no longer be attainable. In
addition, very little historical informatiois available regarding shrublands and woodlands in the
SAAN area. The information presented in this NRCA could be used as a baseline for future
assessments.

4.3.4 Data and Methods

Carr (2003a, b) conducted botanical inventories at both the MissionsaaictidrUnits from 2001

2002. Nine transects were sampled in upland woodland habitats within the Missions Unit, and one
transect was sampled in each of the two upland habitats (upland woodland arslopper

shrubland) at the Rancho Unit. Cogan (2007) pcedwa vegetation classification system and map

for SAAN based on field work conducted from 268306. Classification methods and categories
followed the National Vegetation Classification Standard (NVCS).

4.3.5 Current Condition and Trend

Community Extent

As of 200506, upland shrubland and woodland communities covered 89.1 ha (220.2 ac) within park
boundariesTable13; Cogan 2007). The majority of these communities (71.6 ha) are in the Missions
Unit. The most common shrubland/woodland type is the Hutsa@tioney Mesquite) Woodland,
comprising a total of 55.7 ha (137.6 ac), almost entirely within the Missions Unit (Cogan 2007). The
most common woodland type at the Rancho Unit is dominated by honey me$qbiel@). Privet
shrubland stands, charactedizby the exotic species Japanese privete present only in the

Missions Unit (Cogan 2007T.he locations of shrublands and woodlands within the park are shown

in Figure19 andFigure20 (Missions Unit), andrigure21 (Rancho Unit). In recent years, serof

these shrublands have been cleared as part of grassland and labores restoration efforts (Woodman,
written communication, February 2015).

Table 13. Extent of upland shrubland and woodland communities (in hectares) within park boundaries
and withinCogan 6s (2007) study area.

Extent (ha)

Cogan (2007)

Woodland/Shrubland Type Missions Rancho Study Area

Chaparro-Prieto Shrubland 14 5.3 144.2

Honey Mesquite - Granjeno/Prickly-pear 10.0 11.7 153.8

Species - South Texas Ericameria Woodland

Huisache - (Honey Mesquite) Woodland 55.2 0.5 342.1

Privet Shrubland Stand 5.0 0 23.6
Totals 71.6 17.5 663.7
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Figure 19. Extent of upland shrublands and woodlands in the northwest portion of the Missions Unit (data
from Cogan 2007).
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Figure 20. Extent of upland shrublands and woodlands in the southeast portion of the Missions Unit (data
from Cogan 2007).
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Map Legend
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Figure 21. Extent of upland shrublands and woodlands in the Rancho Unit (data from Cogan 2007).

Community Composition

Carr (2003a, b) conducted botanical inver®iat both SAAN units and tracked species occurrence

by macrohabitat (i.e., vegetation community). Within the Missions Unit, there was just one upland
woodland macrohabitat, while at Rancho there were-twsand woodlands and uppsiope

shrubland. Théull species list for these communities can be found in Appendix D. A total of 282

pl ant species were documented within the parkos
nornnative species. The upland woodlands within the Missions Unit supportgaatikpecies, 26

of whichwerenomati ve (Carr 2003b). The R-slopedhodasdsup!| an.
contained 133 and 156 species, respectively. Tw
woodlands were noenative, while only six nomative species were observed in the ugghepe

shrublands (Carr 2003a). Native species documented in all three macrohabitats are preEabled in

14.
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Table10.Na't i
macrohabitats.

vV e

pl ant

species

found in

al

| three of

Shrubs and Vines

Grasses and Forbs

Scientific name

Common name

Scientific name

Common name

Gutierrezia texana
Berberis trifoliolata

Opuntia engelmannii var.
lindheimeri

Diospyros texana
Eysenhardtia texana
Passiflora tenuiloba
Clematis drummondii
Colubrina texensis

Condalia hookeri var.
hookeri

Celtis ehrenbergiana

Celtis laevigata var.
reticulata

Phoradendron tomentosum

Texas snakeweed
algerita; agarito

Texas pricklypear

Texas persimmon
Texas kidneywood
birdwing passionflower
Drummondds
Texan hogplum

Brazilian bluewood

spiny hackberry

netleaf hackberry

Christmas mistletoe

c

Amblyolepis setigera
Ambrosia psilostachya

Aphanostephus
ramosissimus

Symphyotrichum ericoides
Calyptocarpus vialis
Cirsium texanum
Fleischmannia incarnata
Helianthus annuus

Croton monanthogynus

Desmanthus virgatus
Oxalis dillenii
Bothriochloa laguroides
ssp. torreyana
Limnodea arkansana
Nassella leucotricha

Setaria leucopila

Sporobolus cryptandrus
Tridens texanus

Castilleja indivisa

Plantago rhodosperma

huisache daisy
western ragweed

plains dozedaisy or lazy
daisy

heath aster
straggler daisy
Texas thistle

pink thoroughwort
common sunflower

prairie tea, oneseeded
croton

wild tantan

slender yellow woodsorrel

silver beardgrass

Ozarkgrass
Texas wintergrass

streambed or plains
bristlegrass

sand dropseed
Texas tridens or fluffgrass

entireleaf Indian
paintbrush

redseed plantain

Cogan (2007) included lists of species that were associated with each upland shrubland and
woodland community fye.

Honey Mesquite Granjeno / Pricklypear species South Texas Ericameria Woodland
The canopy in these woodlands is dominated by honey mesquil® (hJ32.849.2 ft] high), with
cover ranging from 30% (Cogan 2007Table11). A sparse shrub layemcludes hackberryQeltis

68

Carr o6s



pallida), Texan hog plum, and sugarberry saplings. The ground layer, dominalectds/
wintergrassand weedy or shade tolerant forbs, typically provideg@a cover (Cogan 2007).

Table 11. Species occurring in the Honey Mesquite - Granjeno / Prickly-pear species - South Texas

Ericameria Woodland (Cogan 2007).

Type Scientific Name Common Name
Tree Prosopis glandulosa honey mesquite
Shrub Celtis laevigata sugarberry
Celtis pallida desert hackberry
Colubrina texensis Texan hog plum
Condalia hookeri Brazilian bluewood
Diospyros texana Texas persimmon
Opuntia leptocaulis Christmas cactus
Herb Croton monanthogynus prairie tea
Gutierrezia texana Texas snakeweed
Justicia pilosella
(Siphonoglossa pilosella) Gr e g tubeongue
Verbesina virginica white crownbeard
Nassella leucotricha Texas wintergrass
Invasive Cynodon dactylon bermudagrass

ChapparePrieto Shrubland

The canopy in this shrubland is onk82m (6.69.8 ft) high, with 3860% cover (Cogan 2007). The
domnant vegetation is a mix of blackbrush acacia, Texas persimmon, Brazilian bluewood, and
honey mesquitelable12). The ground layer, with 600% cover, consists primarily of the native
grassepurple threeawnandTexaswintergrass(Cogan 2007).

Table 12. Species occurring in the Chapparo-Prieto Shrubland (Cogan 2007).

Scientific Name Common Name

Type
Shrub

Acacia rigidula blackbrush acacia

Celtis laevigata sugarberry
Celtis pallida desert hackberry
Colubrina texensis Texan hog plum
Condalia hookeri Brazilian bluewood

Diospyros texana Texas persimmon
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Table (continued). Species occurring in the Chapparo-Prieto Shrubland (Cogan 2007).

Type Scientific Name Common Name
Shrub Eysenhardtia texana Texas kidneywood
(cont.)
Guaiacum angustifolium Texas lignum-vitae
Berberis trifoliolata algerita, agarito
Opuntia leptocaulis Christmas cactus
Prosopis glandulosa honey mesquite
Ptelea trifoliata common hoptree
Sideroxylon lanuginosum gum bully
Yucca constricta Buckley6 gucca
Herb Wedelia acapulcensis var. hairy wedelia

hispida
Aristida purpurea
Carex planostachys

Nassella leucotricha

purple three-awn
cedar sedge

Texas wintergrass

Huisache(Honey Mesquite) Woodland

The canopy in these woodlands ranges fror®8A% cover and-85 m (164-49.2 ft) in height

(Cogan 2007). The dominant vegetation is typically dominated by huisache, honey mesquite, or a
mix of the two Tablel13). Shrub layer density is highly variable, but common species include
hackberry, Brazilian bluewood, Texas persinmnagarito Berberistrifoliolata), and sugarberry
saplings. Ground cover is also highly variable, ranging fror8a%, depending on shading from the
canopy. Native grasses suchpasple threeawnandTexaswintergrassnay dominate, but the nen
native speading hedgeparsley is common where grasses are absent (Cogan 2007).

Table 13. Species occurring in the Huisache-(Honey Mesquite) Woodland (Cogan 2007).

Type Scientific Name Common Name

Tree Acacia farnesiana huisache; sweet acacia
Prosopis glandulosa honey mesquite
Celtis laevigata Sugarberry

Shrub Celtis pallida desert hackberry

Condalia hookeri
Diospyros texana

Berberis trifoliolata

Brazilian bluewood
Texas persimmon

agarito, algerita
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Table 17 (continued). Species occurring in the Huisache-(Honey Mesquite) Woodland (Cogan 2007).

Type Scientific Name Common Name

Herb Ambrosia trifida great ragweed
Calyptocarpus vialis straggler daisy
Clematis drummondii Drummond's clematis
Viguiera dentata toothleaf goldeneye
Aristida purpurea purple three-awn
Nassella leucotricha Texas wintergrass

Invasive Ligustrum japonicum Japanese privet
Melia azedarach Chinaberrytree
Torilis arvensis spreading hedgeparsley

Percent Coverage of Native Species

The percent cover of native species, esplgdialcomparison to cover of exotic species, can provide

an indication of how similar current shrublands and woodlands are to the historic communities that

were present during the Missions period, prior to most exotic species invasions. No information is
avail able regarding the percent coverage of nati
woodl ands. However, the parkoés exoti c-nggveant con
plants from the park since 2000 (Mitchell, written communicationfugly 2015), which has likely

increased the percent coverage of native species.

Threats and Stressor Factors

Threats to the upland woodlands and shrublands inclodkaative speciesadjacent land use
practiceqparticularly introduction of ornamental spes), drought, and climate change. Many of
these threats are exacerbated by the fragmented and isolated nature of the park units (Woodman,
written communication, February 2015). More than 150 mative plant species have been

confirmed within the park (RS 2010; Appendix A), 30 of which were documented in upland
woodlands and shrublands &arr (2003a, b). The highly invasive Japanese privet had become
domi nant in some of the parkoés shrublands, but
reduced itextent within the park (Mitchell, written communication, 3 February 2015). Growing
development on adjacent lands can increase the risk afiatore plant introduction through the
escape of ornamental species (Cogan 2007). Feral hogs, which areaiwfaunal species, are
also a threat to the parkés shrubl ands.

Over the past several years, much of Texas has been experiencing moderate to severe drought
conditions (USDM 2015). Climate change models predict warmer temperatures and likely drier
conditionsfor Texas in the future (TWDB 2008, Foster 2011), which could increase the frequency

and duration of droughts. Extreme drought can cause plant mortality and reduced seedling survival in
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shrublands and woodlands (Swetnam and Betancourt 1998). Less sevgtgsicould still
influence plant community composition, favoring species that are more tolerant of dry conditions.

Data Needs/Gaps

Due partly to the fact that shrublands and woodlands are oftesungdssional communities,
information on these habitatsthe park is limited. The most recent survey of vegetation community
extent at SAAN was in 2008006 (Cogan 2007). An update would help determine if shrublands

have expanded since this time. Community composition has also not been thoroughly stuelied sinc
Carr (2003a, b), which focused only on species occurrence and did not document percent
composition of the various plant species. In addition, the percent coverage of native species (as
opposed to introduced species) has not been studied. The GULN lgpileyea vegetation

monitoring protocol that will begin gathering data on plant community composition and coverage by
2016 (Woodman, written communication, December 2014).

In 2016, Ladybird Johnson Wildflower Center staff will be surveying and mappinig gant
species in the park (Mitchell, email communication, 7 May 2015). This information will be useful in
future assessments, particularly in updating the extent of privet shrubland stands within SAAN.

Overall Condition

Community Extent

The project tem assigned this measur&mgnificance Leveadf 2. Shrublands and woodlands are

almost certainly more widespread today than they were during the Missions period (Van Auken and
Bush 1984). This is partly natural succession from grasslands, but the praséseh aided by
overgrazing and fire suppression. Since this community is currently more extensive within SAAN
than it was historically, this measure is of no conc@ungition Levek 0).

Community Composition

The community composition measure was assigaSignificance Leveabdf 3. Carr (2003a, b)
documented over 280 plant species in SAANOGs upl
of these species being native. The composition of these communities is currently of low concern
(Condition LeveE 1).

Percent Coverage of Native Species

This measure was assigne8ignificance Leveadf 3. No information is available regarding the

percent coverage of native species within SAANO
Condition Levetould not beassigned for this measure.

Weighted Condition Score

TheWeighted Condition Scofer upland shrublands and woodlands in SAAN is 0.13, indicating

good condition. Since vegetation community extent has not been updated since 2006 and community
composition wa last studied in depth over a decade ago, a trend could not be determined.
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Upland Shrublands/Woodlands
Significance| Condition WCS = 0.13

Measures Level Level

Community Extent 3 0

Community
L 2 1
Composition

Percent Coverage of
Native Species

3 n/a
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4.4 Reptiles

4.4.1 Description

Reptiles are sensitive to changes in their
habitatssuch as pollution and warmer, drier
climates(EPA 2012), and are considered
biological indcators of ecosystem health;
because of this, reptiles have been selected g
Vital Sign by the GULN (Segura et al. 2007).
Reptiles are an important part of the .
ecosystemdéos food chals
serve as both predators and prey. Reptites
also he'F’ control pest po!oulatlons by Photo 7. Texas brown snake (Storeria dekayi
consuming rodents and inse@SI| 2011) texana) in SAAN in 2003 (photo from Duran 2004).

Sach W N

SAAN provides habitat for a number of reptiles, including snakes, lizards, turtles, and tortoises.
Snakes are the most diverse reptile group in SAAN, with 21 spdaiesnentedn thepark Photo

7; NPS 2014)Twelveturtle species and 10 lizagpeciedave also beedocumented in SAAN
(Appendix E) Two threatened and endanger@&) speciehave been documentedSAAN: the
Texas tortoiseGopherus berlandieyiand the Texas moed lizard Phrynosomaornutun) are listed

as threatened in the state of TegappendixE). Thesewo species are thought to be present in the
park; however, the Texas tortoise has not been seen at SAAN since 2007, and there are no confirmed
observatios of Texas horned lizard within the park (Duran 2004, Dittmer and Fitzgerald 2011).The
Cagl ed6s @rapemyscaglgis amother T&E species native to SAAN, but it has likely been
extirpated from the park (Duran 2004). The Cagle map turtle isisted ks threatened in the state of
Texas.

4.4.2 Measures
1 Species richness
1 Relative abundance

1 Reproductive success

4.4.3 Reference Conditions/Values

A specificreference conditiofor reptileswasnotidentifiedfor SAAN; however, Strecker (1915)

may provde a reference for the San Antonio area. Strecker catalogues herptiles in Texas during the
early 20 century. Strecker (191%)ocumented.9reptile species in or near San Antorand

includednine snakedjve turtles, and five lizarddt should also b@&oted that this study covered a

larger area than SAAN, and not all species may have occurred in thédppéendixE displays the

reptile species that were documented in the general San Antonio area.

4.4.4 Data and Methods
Duran (2004) conducted an invent of the reptiles and amphibians in SAAN from 2002@63.
Duran (2004) sampled six sites in SAAN, with major sampling efforts focusing on the upland
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woodlands, grassland/old fields, riparian woodlands, and grassland/riparian areas, which are
displayedn Figure22. Trappingmethods used in Duran (2004) included elefice arrays and
coverboards, while observation methaududedvisual and auditory surveys. All observations were
spatiallydocumented using GPS units. Sampling efforts occurred overpshtiod of time and
cannot be considered esmprehensivdistributionalsurveys

Dittmer and Fitzgerald (2011) surveyed the Missions and Rancho de las Cabras Units for Texas
tortoise and Texas horned lizard. Surveys were conducted on the weekeralsi (Batlirday) in

May, June, and October of 2010 as well as May and June of 2011. Survey methods included tortoise
blitz (an areadefined visual search), coverboard arrays, and PVC pipe traps. Visual encounter
surveys were also conducted.

Figure 22. Major herptile sampling sites in SAAN at the Missions Unit (left) and Rancho de las Cabras
Unit (right) (Duran 2004).

Woodman (2013) summarized reptile observation data collected in the two units (Missions, Rancho
de las Cabras) of SAAN for the 2012 monitgriyear. Sampling occurred at monthly intervals for

the study period. The two sampling methods used were terrestrial cover board and arboreal PVC
pipes. There were six coverboard arrays (10 panels each) placed in the Missions Unit; all of the
arrays were laced in wooded areas along the banks of the San Antonio River. Four cover board
arrays were placed in the Rancho deQabradJnit (Photo §. Thosearrays were placed in the

upland old fields and upper wooded bank habitat.
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Photo 8. Cover board used in the Rancho de las Cabras Unit of SAAN (Photo by Shannon Amberg,
SMUMN GSS 2013).

4.4.5 Current Condition and Trend

Species Richness

Duran (2004) observed 24 reptile species (13 snakes, six lizards, and five turtles) during the 2003
inventory in SAAN; howeer, 34 total species were documented with the aid of vouchers and
literature sources. The species richness was above the assigned reference condition. Appendix E
displays the list of reptiles that were directly observed during the inventory as well ag havi
historically occurred in the park according to Duran (2004).

Dittmer and Fitzgerald (2011) documented five reptile species in SAAN (Missions and Rancho
Units) between May and June of 2010 and 2011. No reptiles were found using the PVC pipe traps;
the reptiles found under cover boards included three lizard species and two snake species; the
Mediterranean geck@emidactylus turcicyswas the only nomative species found. The snake
species observed were the mountain pata$e snakeSalvadora grahamigeand a garter snake
species Thamnophisp.).It should be noted that the species richness in this survey was very low
compared to the reference condition.

Woodman (2013) documented 15 reptile species in SAAN during the 2012 monitoringigear.
and10species were represented at the Missions sites and the Rédatd® Cabras Unitespectively
(Appendix E) The species richness in this survey was low compared to the reference condition.

The NPS Certified Species List (NPS 2014) documented 34 reptiBSAN. Twenty-eight species
are listed as present in the park, five species recorded as probably present, and one with historic
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presence but currently not in the park (Cagl ebs
nonnative species recorded. Agpylix E displays all reptile species recorded in SAAN &0a#.
Figure B displaysthe species richness from each study addressed in this analysis.

40 -
35 -
30 -
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5

Strecker (1915) Gallyoun etal. Gallyoun etal. Duran (2004) Dittmer and Woodman NPS (2014)
(2002) (2003) Fitzgerald (2013)
(2011)

Number of Species Observed

Study

Figure 23. Species richness of reptiles in SAAN (data from Strecker 1915, Gallyoun et al. 2002, Gallyoun
et al. 2003, Duran 2004, Dittmer and Fitzgerald 2010, Woodman 2013, NPS 2014). The reference
condition (Strecker 1915) is the red bar on the far left.

Relative Abundance

Duran (2004) observe?t reptile species during 2003inventory in SAAN. The totahumber of
observations was recorded for each species documshtmsing thasome reptiles were more
commonly observed t han ioventog/ rthe mosCcammbmolgsen2d r and s  (
species in SAAN were the Texas spiny liza8d€loporus olivaaes), ground skinkScincella

lateralis), Guadalupe spiny softshell turtlegalone spinifera guadalupenkisvestern diamondback
rattlesnake Crotalus atroy, and Mediterranean geckdable18). The Texas tortoise was observed
four times while the Texas brned lizard was not observed during the inventory. The Cagle map
turtle was mentioned in the inventory as being historically present, but it is considered extirpated in
the area. Some of thepecies rarely seaturingDuran (2004) were the desert king kaa

(Lampropeltis getula splendifiarosebellied lizard Sceloporus variabilis marmoratyslexas

brown snakeStoreria dekayi texanaand Texas longosed snakeRhinocheilus lecontei

tessellatus Table18 displaysthe number of observations of all rig@species documented during

D u r a(2004%herpetofauna inventory of SAAN. However, it is important to note that reptile survey
results may be influenced by sampling methods (e.g., drift fences, coverboards, pitfall traps) and
timing. Certain reptiles nyabe too large to fit under coverboards or may simply avoid them for
unknown reasons. Some reptile species are seasonal and can only be found in the park at certain
times oftheyear (Woodman, written communication, January 20dt8)e other species may be

present in the park if adequate rains keep standing water in rstggégngDuran 2004).
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Table 18. Reptile species that were observed by Duran (2004) during the 2003 inventory of SAAN.

Scientific Name

Common Name

Number of
Observations

Anolis carolinensis green anole 8
Apalone spinifera guadalupensis  Guadalupe spiny softshell 10
Chelydra serpentina common shapping turtle 6
Cnemidophorus gularis gularis Texas spotted whiptail 3
Crotalus atrox western diamondback rattlesnake 10
Elaphe guttata emoryi Great Plains rat snake 6
Elaphe obsoleta Texas rat snake 5
Gopherus berlandieri Texas tortoise 4
Hemidactylus turcicus Mediterranean gecko 10
Lampropeltis getula splendida desert king snake 1
Leptotyphlops dulcis dulcis plains blind snake 8
Masticophis flagellum testaceus western coachwhip 5
Masticophis schotti schotti Schottés whipsna 5
Nerodia rhombifer diamondback water snake 4
Pseudemys texana Texas river cooter 4
Rhinocheilus lecontei tessellatus ~ Texas long-nosed snake 1
Salvadora grahamiae lineata Texas patch-nosed snake 3
Sceloporus variabilis marmoratus  rose-bellied lizard 1
Sceloporus olivaceus Texas spiny lizard 17
Scincella lateralis ground skink 11
Storeria dekayi texana Texas brown snake 1
Than_mophis marcianus checkered garter snake 3
marcianus

Trachemys scripta elegans red-eared slider 7
Virginia striatula rough earth snake 5

Dittmer and Fitzgerald (2011) documented relative abundance of five reptiles in Srahie19).

The Texas spotted whiptail and a garter snake sp@gere each only captured once. The mountain
patchnose snake and ground skink were captured two and five times, respectively. The
Mediterranean gecko was the most common species captured during the survey with 14 recorded
captures.
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Table 19. Relative abundance of reptile species captured with coverboard method (Dittmer and Fitzgerald
2011).

Number of

Coverboard

Scientific Name Common Name Captures
Cnemidopherus gularis Texas spotted whiptail 1
Hemidactylus turcicus Mediterranean gecko 14
Salvadora grahamiae mountain patch-nosed snake 2
Scincella lateralis ground skink 5
Thamnophis sp. garter snake sp. 1

Woodman (2013) recorded relative abundance for 15 reptiles in SAAN between 2011 and 2012. The
ground skink had the highest relative abunddmseg observed 16 times in the Missiamst and 12

times in the Rancho del las Cabras unit. Mediterranean geckos were common (16 observations) in the
Missions unit, but the geckos were only observed once in the Rancho de las Cabras unit. Reptiles
with low relative abundance (one observation per species) included plains blindLssyatioéyphlops

dulcis dulcig, coachwhip fMasticophis flagellum testacel g exas coral snakéAjcrurus teney,

Texas river cooterRseudemys texajalotched water snak&éradia erythrogaster transver$a

Texas spiny lizard, and rough eastiake(Virginia striatula). Table20 displays the relative

abundance afeptile speies observed at the Missions Unit and Rancho de las Cahitaist SAAN

between 2011 and 2012

Table 20. Relative abundance of reptile species observed at the Missions Unit and Rancho de las Cabras
Unit in SAAN between 2011 and 2012 (Woodman 2013).

Missions Rancho de las
Scientific Name Common Name Unit Cabras Unit
Anolis carolinensis green anole 4
Cnemidophorus gularis gularis Texas spotted whiptail 2
Elaphe guttata emoryi great plains rat snake 4
Hemidactylus turcicus Mediterranean Gecko 16 1
Leptotyphlops dulcis dulcis plains blind snake 1
Masticophis flagellum coachwhip 1
Masticophis schotti schotti Schott's whipsnake 2 1
Micrurus tener Texas coral snake 1
Nerodia erythrogaster transversa blotched water snake 1
Pseudemys texana Texas river cooter 1
Salvadora grahamiae lineata Texas patch-nose snake 5
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Table 20 (continued). Relative abundance of reptile species observed at the Missions Unit and Rancho
de las Cabras Unit in SAAN between 2011 and 2012 (Woodman 2013).

Missions Rancho de las

Scientific Name Common Name Unit Cabras Unit
Sceloporus olivaceus Texas spiny lizard 1

Sceloporus variabilis marmoratus rose-bellied lizard 5
Scincella lateralis ground skink 16 12
Virginia striatula rough earth snake 1

NPS (2014) reported relative abundafare?7 reptile species SAAN. The redeared slider
(Trachemys scripta eleganand Texa river cooter were the two species identified as abundant in
the park. Fourteen reptile species were documented as common in the park. Nine reptiles were
classified as uncommon in the park, and the one nonnative species was recorded as bEaferare.
21 displaysthe reptile species with reported relative abundance in SAAN.

Table 21. Reptile species with relative abundance in SAAN (NPS 2014).

Scientific Name Common Names Relative Abundance
Anolis carolinensis green anole Common
Apalone spinifera spiny softshell turtle Common
Chelydra serpentina common shapping turtle Common
Cnemidophorus gularis gularis Texas spotted whiptail Uncommon
Crotalus atrox western diamondback rattlesnake Common
Gopherus berlandieri Texas tortoise Uncommon
Hemidactylus turcicus Mediterranean gecko Rare
Kinosternon flavescens yellow mud turtle Unknown
Leptotyphlops dulcis dulcis plains blind snake Common
Masticophis flagellum testaceus western coachwhip Common
Masticophis schotti schotti Schott's whipsnake Common
Micrurus tener Texas coral snake Uncommon
Nerodia erythrogaster transversa blotched water snake Uncommon
Nerodia rhombifer diamondback water snake Common
Opheodrys aestivus rough green snake Uncommon
Pseudemys texana Texas river cooter Abundant
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Table 21 (continued). Reptile species with relative abundance in SAAN (NPS 2014).

Scientific Name Common Names

Relative Abundance

Rhinocheilus lecontei tessellatus Texas long-nosed snake

Salvadora grahamiae lineata Texas patch-nosed snake
Sceloporus olivaceus Texas spiny lizard
Sceloporus variabilis marmoratus rose-bellied lizard
Scincella lateralis ground skink
Sonora semiannulata ground snake
Sternotherus odoratus common musk turtle
Storeria dekayi texana Texas brown snake

Thamnophis marcianus marcianus checkered garter snake
Trachemys scripta elegans red-eared slider

Virginia striatula rough earth snake

Uncommon
Common
Common
Uncommon
Common
Uncommon
Common
Uncommon
Common
Abundant

Uncommon

Reproductive Success

At the time of publication, there are natd regarding reptile reproductive success in SAAN.

Continuation of the GULN annual surveys and monitoring programs may allow this measure to be

assessed in the future.

Threats and Stressor Factors

SAAN staff identified many threats to the reptile popwlatof the park. Some of these threats

include nonnative species, habitat loss and fragmentation damalght.

Non-native species

Non-native species are a threat to native reptile species in SAAN. Feral hogs have been known to
negatively affect native wdlife through habitat loss and depredation. Feral hogs cause habitat loss
by foraging on native vegetation (Jolley et al. 2010), and have been observed turning over rocks and
logs and generally disturbing vegetative terrain used by reptiles (Dittmertagdriid 2011).
According to Dittmer and Fitzgerald (2011), the Missions and Rancho de las Cabras Units showed

signs of heavy use by feral hogs.

Red fire ants$olenopsis inviclgare another nenative species that are a direct and indirect threat to
repiles in the park. Fire ants act as predators and competition for reptiles, and have been known to

prey on eggs and hatochl

ngs,

as

we l

as

diet (Allen et al. 1994). According to Dittmer andzgerald (2011), fire ants were found in

abundance under coverboards set out to trap the Texas horned lizard in the park.
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Habitat Loss / Fragmentation

Habitat loss can be a major stressor to reptiles. Habitat is lost or fragmented when native vegetation
is cleared for aesthetics, new housing, roadways, and farms. Increased highway traffic has also
caused mortality to reptiles crossing roads (Thode 1999). Fragmentation and removal of habitat, in
and around the park, have been caused by landscaping (moantydevelopment and conversion.
Approximately73 ha (80 ag¢ of the MissiondJnit is actively maved (Dittmer and Fitzgerald 2011;
Mitchell, written communication, 16 September 2hich causes loss of habitat and a direct

threat to reptiles travelgithrough mowed areas. During the Duran (2004) inventory, a Texas coral
snake was struck and killed by a mower. Another factor influencing habitat loss is urbanization.
According to Duran (2004), urbanization has probably contributed to the eliminatieptidd

species that were historically present in the park.

Drought/Climate Change

Texas has experienced moderate to severe drought conditions that are likely a result of global climate
change (GCC)Rigure24). GCC will likely compound the negative effsaif habitat fragmentation
through drought. Drought decreases wetland and other ephemeral inundations, which can further
increase the diance between aquatic habitt&lls et al. 2013)Lizards, snakesand reptiles are all
affected by climate changepWwever, each species has varying degrees of vulnerability (Olson and
Saenz 2013). GCC induced droughts have the greatest negative affect on turtles because of their
dependency on aquatic environments. Turtle reproductive success may also be of conasen beca
they have temperatusensitive sex determination. If temperatures continue to increase, turtles could
produce nests of only female offspring (Olson and Saenz 20z8)ds also rely on temperature for
reproductive success. Lizard reproduction ocowes a narrow period of time in the spring and

summer when temperatures are suitable with moist conditions. A warmer, drier climate may cause
seasons with reproductive failure (Olson and Saenz 2013). Snakes are also affected by warming
temperatures. As &sult of warmer nightly temperatures, GCC has caused changes in snake species
niches resulting in smaller ranges for some species (rattlesnake spp.) but also increased activity for
others (rat snake spp.) (Olson and Saenz 2013).
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U.S. Drought Monitor July 8, 2014

(Released Thursday, Jul, 10, 2014)
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Figure 24. Texas is experiencing varying degrees of drought; Bexar county is circled in blue (USDM
2014).

Data Needs/Gaps

No information is available that characterizes repteroductive success SAAN. Duran(2004)
documented baseline information such as annotated chediflriststiles and locations of reptiles

found during the inventoryHowever, thisnventory occurred over a short period in time and

nearly a decade ol@ittmer and Fitzgerald (2011) and Woodman (2013) documented more current
data on species richness apthtive abundance, but the data were also collected over a short period
of time. Monitoring should continue and will be helpful to park managers in the future

Overall Condition

Species Richness

The project team defined ti&gnificance Levdbr specis richnessasa 3 Species richness is

relatively high in SAAN, representing several different taxa. Only one nonnative species, the
Mediterranean gecko, was observed in SAAN during the surveys cited in this assessment. There were
two studies (Dittmer anBitzgerald 2011, Woodman 2013) that documented species richness below

the reference condition. NPS (2014), however, documented species richness above the reference
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condition. As a result, théondition Levebf species richness is a 1, representing a éwellof
concern.

Relative Abundance

The project team defined tig&gnificance Levdbr relative abundance as aRelative abundance is
moderate in SAAN. Duran (2004) documented that some reptiles were more commonly observed
than others. The most commomllgserved species in SAAN were the Texas spiny lizard, ground
skink, and Guadalupe spiny softshell turtle, western diamondback rattlesnake, and Mediterranean
gecko; these species were observed 17, 11, 10, 10, 10 times, respabtbaalynan (2013) recorded

28 ground skinks and 17 Mediterranean geckos during the study. The other species were recorded
less than or equal to five times eathe Condition Levebf relative abundance is a 1, representing a
low level of concern.

Reproductive Success

The projectéam defined th&ignificance Levdbr reproductive successa 3.There are no current
available data characterizing treproductive success reptiles inSAAN. Therefore, it is not
possible to assign@ondition Levefor this measure.

Weighted Condibn Score (WCS)
TheWeighted Condition Scofer reptiles inSAAN is 0.22, indicating a low levebf concern for this
resource. After assessing the available data, there appears to be a stable trend in the park.

Reptiles

Significance | Condition _
Measures Level Level WCS = 0.22
Species Richness 3 1
Relative Abundance 3 1 @
Reproductive 3 n/a
Success

4.4.6 Sources of Expertise
RobertWoodman, GULN Ecologist
Billy Finney, GULN Field Biologist
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4.5 Amphibians

4.5.1 Description

Amphibians are considered a high priority Vital Sign within all GULN units and are important
speciest SAAN asthey are potential indicators of subtle ecological cha(Begura et al. 2007)
Amphibiansare highly sensitive to human impactsisas habitat disturbargdragmentationand
pollutants theyare also of special interest due to their current decline on a global scale (Woodman
2013).

The aquatic and riparidmbitats that exist in SAAN provide suitable habitatamphibian species
assemblages that have persevered despite considerable fragmeliatiomrbandevelopment
aroundSan AntoniaNPS 2010). Currentlyhere are nineonfirmed amphibiaspecies that occur in
SAAN; this includes three toads and six frogs (NPS 20149 Geat Plains narrowmouth toad
(Gastrophryne olivacea, t he Bl a n c hAzxnsdrépganscblanclaiii@and thé moo g (
native Rio Grande chirping frogleutherodactylus cystignathoides cajrgme pictured ifPhoto 9

Photo 9. Three amphibian species present in SAAN are shown from left to right; Rio Grande chirping
frog, Great Plains narrowmouth toad, and the Blanchard

4.5.2 Measures
1 Speciesichness
1 Relative dundance

1 Reproductive gccess

4.5.3 Reference Conditions/Values

The ideal reference condition for this component would be the condition of amphibian populations
during the Mission period; however, there is no information on amphibians from this time. Strecker
(1915) catalogued herptiles in Texas duringehdy 20" century, and is likely the oldest available

data on the amphibian community of the San Antonio area. Species found in the vicinity of where the
park units are currently located are presentelhinie22. This list, which includes species that

currently inhabit SAAN as well as some that are no longer present within the park, can be used as a
reference condition for species richness. Reference conditions have not been determined for relative
abundance or reproductive success.
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Table 22. List of amphibian species catalogued by Strecker (1915) in the San Antonio area. Locations are
shown in Figure 24.

Scientific Name Common Names Observation Location

Rana catesbeiana* (Lithobates bull frog Bexar County
catesbeianus)

Hyla chrysoscelis/versicolor chameleon tree frog *(Cope's grey San Antonio

treefrog)
Hyla cinerea green tree frog San Antonio
Gastrophryne olivacea Great Plains narrow-mouth toad San Antonio
Lithobates berlandieri* (Rana Rio Grande leopard frog San Antonio
berlandieri)
Scaphiopus couchii Couch's spadefoot From southern Texas to

north of San Antonio
Bufo punctatus* (Anaxyrus punctatus) spotted toad San Antonio

Chorophilus triseriatus* (Pseudacris  striped tree frog (spotted chorus frog) Helotes

clarkii)

Acris gryllus® western cricket frog State wide
Hyla squirella southern tree frog San Antonio
Smilisca baudinii Mexican tree frog Bexar County
Bufo debilis* (Anaxyrus debilis little green toad Bexar County
debilis)

Bufo lentiginosus americanus* American toad San Antonio

(Anaxyrus americanus)

Ambystoma texanum Texan salamander* (small-mouthed ~ San Antonio
salamander)

* indicates a nomenclature or naming update; current, valid names are in parentheses.

This was likely Acris crepitans blanchardi, Bl anchar dbés cr i eslkcurentlyfkmowary , as the
as Acris gryllus does not occur west of the Mississippi.

4.5.4 Data and Methods
Strecker (1915) surveyed the entire state of Texas between 1902 and 1912 for herptiles and listed the
observations by county and, in some cases, by tow(Bigpre24).

Duran (2004) inventoried herptiles within GULN; SAAN was surveyed by trapping, visual encounter
surveys (VES), coverboards, and auditory survEijgufe25). Trapping was conducted for twe 3

day periods during the summer of 2003. VES were goiedl along transects in the same area as the
trapping sites and a total of 4 km (2.5 mi) was surveyed on foot (Duran 2004). The coverboards were
installed and left undisturbed, starting in the summer of 2002, and after 2 momtlegkty checks

were condcted until the spring of 2003. Auditory surveys were conducted later than originally
planned due to below average rainfall conditions from Aprile in 2002. The auditory surveys

resumed in late June of 2003 when substantial rain occurred and weretedradwytime rain

89



occurred from July to October of 2003 (Duran 20&8mpling efforts occurred over a short period
of time and cannot be considereccamprehensiveistributionalsurveys

San Antonio

N

Missions *

Figure 25. Areas in the vicinity of SAAN where Strecker (1915) observed amphibian species (see Table
22).

Figure 26. Major sampling sites in SAAN at the Missions Unit (left) and Rancho de las Cabras Unit (right)
(Duran 2004).
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Both of the SAAN units were selected for the B P
GULNO s r ec e nreptilyyandlasphiah o s
monitoring protocol (GRAMPB)whichsample s
amphibians and reptiles simultaneously, as well as
collecing auxiliary data such as temperature and
relative humidity (Woodman 2013 errestrial
coverboard and arboreal P\/fipe fixed point ,
sampling vereconducted during 2012 on a monthly
schedulgPhoto10). This monitoring is expected to
continue on an annual bas&arting in 2015, '
additional reports of this nature will be completed (8

a four to fiveyear cycle to assess trends in species }
richness, aburahce, and assemblage composition
and structure (Woodman 2013).

4.5.5 Current Condition and Trend

e, . X P ¢
Rt 8 Egy N i TN

Species Richness
Duran. (,2004) QOcumented sewapecies of Photo 10. An arboreal PVC-pipe, shown with
amphibiangiuring the2002 and 2008ventory green arrows, mounted on a tree trunk at the
(Table23). Based on previous records, another fiveRancho Unit; these were used in amphibian
species were listed as possibly occurring in the par%?‘mp"”g efforts in 2012 (Photo by Kathy Allen,

o . MUMN GSS 2013).
Woodman (2013) listsix species that were observe
during the 2012 GRAMP surveyBable23includes
observed species in Missions (MS) and Rancho de las Cabras (RS); the difference in amphibian
communitycomposition between the two units is likely due to the distance between them and
differences in land uses. The Missions Unit lies within a predominantly urban area, while the lands
surrounding Rancho de las Cabras have remained largelyThesé are nia amphibian species
present within SAAN according to timeost recenNPS(2014)species list.

Table 23. The amphibian species listed in Duran (2004) and Woodman (2013).

Duran* Woodman* NPS*
Scientific Name Common Name (2004) (2013) (2014)

Acris crepitans blanchardi Blanchard's cricket frog X X

Anaxyrus debilis debilis little green toad (eastern green

toad) P
Incilius nebulifer coastal plain toad X RS X
Anaxyrus speciosus Texas toad P
Eleutherodactylus cystignathoides
campi Rio Grande chirping frog X MS X

* Symbols key: x=observed in park, P=possibly occurring in park, RS=observed in Rancho de las
Cabras unit, and MS=observed in Missions unit.
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Table 23 (continued). The amphibian species listed in Duran (2004) and Woodman (2013).

Duran* Woodman* NPS*
Scientific Name Common Name (2004) (2013) (2014)
Gastrophryne olivacea Great Plains narrowmouth toad X MS/RS X
Hyla chrysoscelis/versicolor Cope's treefrog RS X
Hyla cinerea green tree frog X MS/RS X
Lithobates sphenocephalus southern leopard frog MS/RS
Pseudacris clarkii spotted chorus frog P
Pseudacris streckeri Strecker's chorus frog P
Rana berlandieri Rio Grande leopard frog P X
Rana catesbeiana bull frog X X
Scaphiopus couchii Couch's spadefoot toad X X

* Symbols key: x=observed in park, P=possibly occurring in park, RS=observed in Rancho de las

Cabras unit, and MS=observed in Missions unit.

Relative Abundance

The abundance of amphibians has not been monitored regularly within the park. Duran (2004)

categorized species as commongcommon, or rare. Three species were considered common: the
cri cket Intiluonghulifed, nel the GreatsPtaiad narmwneoutm

Bl anchardos
toad. There were three uncommon species: the green treélfiagc{nered, the bull frog(Rana
the Rio Grande chir pi nSgapHiopus g .
couchi) was considered rare (Duran 2004). The most relevant data that relates to the general
abundance of each species is Woodman (2013), which is shawablE24. Future monitoring

catesbeianp, and

On |

t

efforts could be compared to this as a baseline to determine if relative abundance is changing within

the park.

Table 24. The relative abundance (number of individuals) of amphibians during 2012 surveys at the

Missions Unit and Rancho de las Cabras Unit (Woodman 2013).

Missions Rancho
Scientific Name Common Name Unit Unit
Eleutherodactylus cystignathoides  Rio Grande chirping frog 68 0
Hyla cinerea green tree frog 3 1
Gastrophryne olivacea Great Plains narrow-mouth toad 70 18
Lithobates sphenocephalus southern leopard frog 1 1
Hyla versicolor/chrysoceles gray tree frog 0 1
Incilius nebulifer coastal plain toad 0 3
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The NPS (2014) species list provides relative abundances of the species of amphibians that occur in
SAAN (Table25). Only three species are considered abundant or common while five are uncommon
or rare.

Table 25. Amphibian species abundance (NPS 2014).

Scientific Name Common Name Relative Abundance

Incilius nebulifer coastal plain toad Abundant

Eleutherodactylus cystignathoides

campi Rio Grande chirping frog Uncommon
Acris crepitans blanchardi Blanchard's cricket frog Abundant
Hyla chrysoscelis/versicolor Cope's tree frog Unknown
Hyla cinerea green tree frog Uncommon
Gastrophryne olivacea Great Plains narrowmouth toad Common
Lithobates berlandieri Rio Grande leopard frog Uncommon
Lithobates catesbeianus bull frog Rare
Scaphiopus couchii Couch's spadefoot Uncommon

Reproductive Success

At the time of publication, there are no data regardimghibianreprodictive success in SAAN.
Continuation of the GULN annual surveys and monitoring programs may allow this measure to be
assessed in the future.

Threats and Stressor Factors

Habitat Loss

The city of San Antonio has an estimated population of 1.4 million witigiri,194 krh(461 mf)

city area. Bexar County, where the largest portion of the park resides, has an estimated population of
1.8 million; Wilson County, where the smaller Rancho Unit of the park resides, has an estimated
population of 45,418 (U.S. CensBareau 2014). The park provides an oasis from the encroachment

of urban sprawl, but also is connected and susceptible to air and water quality degradation from these
heavily populated areas where land is converted from vegetation to impermeable sudiaees s

parking lots and buildings. With urban sprawl comes increased emissions, effluent, and demand on
water resources, which can leave areas like SAAN depleted of aquatic resources crucial to amphibian
success (Kreuter et al. 2001).

Displacement by dh-natives(Rio Grande chirping frog)

The Rio Grande chirping frog is an introduced imaiive species that currently resides only in the
Missions unit of SAAN. These frogs do not require standing water for reproduction since their eggs
hatch as froglets, corgiely skipping the tadpole phase (Wright and Wright 1949, H&ghsn

1990, as cited by Fuller 2014). This life history trait may allow this species to expand and multiply in
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dry periods while other, native species may decline; this may be revealed hgringrefforts at the
park.

Non-native Species (bigs and cats)

Feral hogs are an exotic species, abundant throughout Texas. They compete for food with local
wildlife as well as livestock since they are opportunistic omnivores and will eat just abouhgnythi
including amphibian species (Taylor 2003). The hogs are not new to the area, as their introduction
likely occurred in the 1930s when batches were released for sport hunting and multiplied rapidly in
the wild (Taylor 2003). Feral hogs reproduce quicldith reproductive maturity achieved as early

as 6 months in a healthy female, and litters of up to 12 piglets. The feral hog is highly adaptive and
able to thrive in almost any environment, but prefers habitats with areas for wallowing; this can be
anywhee mud forms, including creek banks, ponds, and drainages. Aside from food competition, the
destructive rooting behavior of the feral hog is what causes the most damage to natural resources
(Taylor 2003).

Feral catsKelis catu$ are an invasive speciesuftd throughout the United States, including the San
Antonio area. They are considered a threat to the amphibian community at the park since they are
indiscriminate predators of any small animal, including frogs and toads (Hildreth et al. 2010). Loss et
al. (2013) estimates that between 95 and 299 million amphibians could be killed by feral cats in the
United States each year.

Disease

The aquatiBatrachochytrium dendrobatid{8d), or chytrid fungus, causes chytridiomycosis, a
lethal skin disease in amphalnis that is linked to population declines in many areas of thd,wor
including the GULNregion (Weldon et al. 2004, Hossack et al. 2009). The fungus parasitizes the
host 6s kerati ni z andis aflictingqihuradneds of speaies drqured thirdd (Kriger
2006). Ina few bcatons near Austin, Texascludng Bastrop State Park, the headwaters of the San
Marcos River, Barton Springs, and Brushy Crek&,fungus has been pipgely identified in

amphibian samplin¢Olson 2014). Sampling for ¢hchytrid fungs has not been conducted within
SAAN.

Drought/Climate @ange

Texas has experienced moderate to severe drought conditions that are likely a result of global climate
change (GCC) (sdeigure 21 in Section 4.4). A limiting factor in amphibiamsttibution is water

availability and the local hydrological regime stability. GCC is rapidly changing the hydrologic
conditions of environments. Walls et al. (2013) states that monitoring efforts should incorporate both
aquatic and terrestrial componenfsamphibian life history stages in order to better understand and
manage the effect that GCC is having on their localized ecology. GCC will likely compound the
negative effects of habitat fragmentation through drought and deluge. Drought decreasesawetland
other ephemeral inundations, which can further increase the distance between aquatic habitats.
Deluges can temporarily connect neighboring sites, causing the introduction of predatory fish and the
spread of exotic invasive species into otherwise tisdlaquatic environments (Walls et al. 2013).
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Data Needs/Gaps

There are no data on the reproductive success of amphibians in SAAN at this time. There is also no
information on the impact of the narative Rio Grande chirping frog and possible competitiagh w
native amphibians at the park. Future monitoring will focus primarily on species richness, relative
abundance, and changes in measurable assemblage composition and structure (Woodman 2013).

Overall Condition

Species Richness

The Significance Levebr species richness was assigned a 3. Strecker (1915) documented 14
amphibian species in the vicinity of San Antonio between 1902 and 1912. More recent studies such
as Duran (2004) and Woodman (2013) have documented only seven and six amphibians,
respectivey. It is difficult to determine if this represents an actual decline in species richness or just
differences in inventory methods and taxonomic classifications. However, species richness was
assigned &ondition Levebf 1, or of low concern.

Relative Abudance

The Significance Levebr relative abundance was assigned a 3. Woodman (2013) has a count of
individuals by species and park unit. It should be noted that Woodman (2013) did not document
relative abundance throughout the entire park. There aréhapddta to confirm or compare the

level of relative abundance historically. As a result of the lack of data, relative abundance cannot be
assigned &ondition Leveht this time.

Reproductive Success

The Significance Levdbr reproductive success wasigsgd a 3. There are no data for reproductive
success in the park. Due to this data gap, reproductive success cannot be asXiguitba Level

at this time.

Weighted Condition Score

TheWeighted Condition Scofer amphibians in SAAN was not assigrehae to the lack of relative
abundance and reproductive success data. The condition and any trends in this resource are unknown
at this time.
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Amphibians

Significance| Condition WCS = N/A

Measures Level Level

Species Richness 3 1

Relative Abundance 3 n/a [ I)
Reproductive 3 n/a

Success

4.5.6 Sources of Expertise
Billy Finney, GULN Field Biologist
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4.6 Breeding Birds

4.6.1 Description

Bird populations often act as excellent
indicators of an eco
1986, Hutto 1998, NABCI 21B). Birds are
often highly visible components of ecosystem
and bird communities often reflect the
abundance and distribution of other organism
with which they ceexist (Blakesley et al.
2010). Despite being a small, urban park,
SAAN is home to severainique habitat types
including riparian, grassland, and huisache
(acacia) woodlands (Van Auken 1981). The
unique ecosystems and landforms in SAAN
provide bird species with a variety of habitat -
types and food sourcdgonitoring avian Phot.O 11. ThQ painted bunting', a South Texas
population heallh andversityin SAAN  SPec s tnose eceing anag s
habitats will be important for detecting

population and ecosystem changes.

The small size and location of the park represents a unique situation, as birds in the park most likely
indicate ecosystem changes occurring in areas outsitie park. There have been extensive
restoration efforts along the San Antonio River outside of the park, particularly in regards to the
riparian corridor. As these restoration efforts continue, it is likely that an increase in abundance and
diversity in bid species will follow (Woodman, written communication, 19 December 2014). These
increases will extend into SAAN lands, even though SAAN may harbor only a portion of these
critical riparian habitats.

Many of the breeding bird species preser8AAN are canmon to other areas of the U.S. and
Mexico (e.g., mourning doveZenaida macrouri northern mockingbirdYlimus polyglottoR.
However,SAAN is also home to several unique species whosedingranges only extend into the
U.S. near the U.S./Mexico bord&xamples of these species includedhested caracar&éracara
cheriway), the painted bunting®@sserina cirisPhotoll), and the great kiskadeRifangus
sulphuratus.

4.6.2 Measures
1 Species richness
M Relative abundance
M Distribution
4.6.3 Reference Conditions/Values

Few avian surveys or inventories have taken place in SAAN, and the establishment of a reference
condition is problematic for this component. Most studies that have taken place in the park have used
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differing methodologies, timing, and salimg locations, which makes comparisons between studies
difficult.

Coonan (1987) represents the earliest inventory in the park, and will serve as the reference condition
whendatasourcesare comparable. Coonan (1987) reports species richness faartigan Woods

and Espada Laborglsut also includes the total number of species observed during the study. For the
species richness measure in this assessment, only the total number of species observed during
Coonan (1987) will be used as the reference camdiThis will help to eliminate some problems

and biases that exist when comparing species richness values from different samplimpesites

relative abundance and distribution measures are difficult to establish a reference condition for, as the
data fom the three major studies that have taken place in the park are not easily compared. The three
studies that have taken place in the gare occurred in mostly differelttcations, and have

reported relative abundanaaiquely For the purpose of thisssssment reference condition will

not be established for these measures.

4.6.4 Data and Methods

This component focuses exclusively on the breeding bird species of the park, and does not discuss

any migratory or vagrant bird species. A species wasifitasas breeding based on the NPS

Certified Bird Species List (NPS 2014ppendix B. Species in NPS (2014) that had residency
designations of ABreedingo were inctheded in thi
designation of ®Brneedihregd asdl!l @lhyatr &fAAArN | i es wit
and does not signify the species actually breeds annually in theSpadies that were identified as

fResi dent 0 inChapterd.ibfthes dozwsnend. In instances where NPS (2@ild not

assign residency, the Cornel/l University Lab of
(http://www.allaboutbirds.on gy was wused to approximate a species
migratory, resident, or vagramligratory bird species mesent a data gap in SAAN, and are not

discussed separately in this NRCA.

Coonan (1987) inventoried the avian population of SAAN from 1B3%6. Surveys took place four
times a year in the San Juan Woods and Espada Labores land tracts. One surveywassstctp

in the San Juawoods while three transects were set up in the Espada Labores site. Surveyors
observed and recorded the number of individuals, species, and distance from observer from sunrise
until about 3 hours postunrise. The survey ressilivere grouped based on season: fall (October
November 1985), winter (Decembiéebruary 19886), spring (MarckMay 1986), early summer
(JuneJuly 1986), and late summer (Augiggptember 1986). SMUMN GSS made one modification

to the data presented in Gwm (1987). Records for the tufted titmouBadolophus bicolgrwere
reclassified as the blaaltested titmouseB@eolophus atricristatysas was previously done by NPS
(2014).

From 20032005, Scully (2006) attempted to document at least 90% of thepmaes believed to

occur in SAAN. Two major study units were created during these surveys: The City of San Antonio
Unit (buildings and grounds associated with Missions San Jose, San Juan, Espada, and Concepcion)
(Figure27), and the Rancho de las Cabrasperty @0 ha [99ac] property in Wilson County)

(Figure28). Within each study unit, a series of 25 survey points were established. Eighteen survey
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points were located in the San Antonio unit, aadenpoints were in the Rancho de las Cabras unit;
no pant was within 250m (820 ft) of another point (Scully 2006%urveys began 30 minutes before
sunrise and continued up until 4 hours pastrise. All species obserd, whether visually or aurally
during 5 minute surveys were recorded. In addition, S€R0Y6) documented distance from
observer, sex, and age class of birds when possible.
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Figure 27. Scully (2006) sample sites in the City of San Antonio study unit during 2003-2005 surveys of
SAAN.




Map Legend
© Scully Survey Points
ﬂ Park Boundary

0 01 02 0.4
km

Figure 28. Scully (2006) sample sites in the Rancho de las Cabras study unit during 2003-2005 surveys
of SAAN.

As part of a GULN monitoring initiativeTwedt (2013) obseed the wintering and breeding bird
populations of SAAN from 2012013. For this assessment, only the data relating to the breeding
bird surveys were discussed and analyzed. Twedt (2013) monitored the breeding population of
SAAN from May-June between 2018012.In total, 40point count locations were establishedtia
Missions and Rancho units thfe park, and each point count was surveyed @®minutes. Timing of

bird observation (i.e., what minute of the point count the bird was observed), species, number of
individuals, and detection distance were recorded during each survey. Complete, detailed
methodologies for this study are provided inediv(2013)Of note, however, is that Twedt (2013)
randomly selected the breeding bird sample points. If any of these random sample points fell within
250 m (820 ft) of a sample point from Scully (2006), the sample point was moved to that legacy
sample poibfrom Scully (2006). By doing this, some level of continuity was added between the two
survey efforts.

4.6.5 Current Condition and Trend

Species Richness

The species richness measure allows simultaneous assessment of abundance or presence for the
entirebreedingbird community. This measure can also indicate overall habitat suitability for
breedingbirds and is vital to understand the effects of changing landscapes on native biodiversity.
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NPS Certified Species List (NPS 2014)

The NPS Certified Bird Spess List contains 229 species, 71 (31%) of which are potentially
breeding bird species (Appendix F). This list, however, does not allow for a specific analysis of
species richness, as no data are collected other than the presence (or historic presence) of t
identified species.

Coonan (1987)

During an inventory of the avifauna of SAAN from 198886, Coonan (1987) documented 101 bird
species, 44 of which were breeding species (44%; Appendix F). Coonan (1987) investigated the
distribution of species in theagk as well (discussed in the distribution measure below), and surveyed

the San Juan Woods and Espada Labores land tracts four times each season (fall, winter, spring, early
summer, late summerjable26 displays the species richness values observedmssason for

both sampled habitat types.

Table 26. Species richness values by habitat type and by season observed during Coonan (1987).The
grand total value represents the reference condition for the species richness measure in this assessment.

San Juan Woods  Espada Labores

Fall 12 24
Winter 14 19
Spring 17 24
Early Summer 16 31
Late Summer 17 27
Total Sp. 27 41
Grand Total 44

Scully (2006)

Scully (2006) completed a bird inventory in SAAN from 268206, and sampled park units within

the City ofSan Antonio and the Rancho de las Cabras units. Scully (2006) documented 197 species
total, 68 of which were breeding species (35%; Appendix F); the species richness value obtained by
Scully (2006) exceeded the Coonan (1987) reference condition valdedpeRiesTable26, Table

27). The species richness total reported in Scully (2006) includes species detected outside of the
specified sampling points. Excluding species detected outside of count locations (i.e., incidental
detections), the species riclesdor SAAN was 146 species, 65 of which were breeding species

(45%; Table27). This value still exceeded the reference condition value of 44 species obtained by
Coonan (1987)Table26).
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Table 27. Species richness values reported by Scully (2006) for both the units of the park within City of
San Antonio and the Rancho de las Cabras units of SAAN (2004-2006). Numbers in parentheses indicate
the number of sample points within each study site.

City of San Antonio (18) Rancho de las Cabras (7)
Species Observed Total 61 52
Species Observed at Points 57 49
Grand Total (sp. observed at
sample points) 68 (65)

Twedt (2013)

Breeding bird surveys were completed in 2@D12 between Mayune and identified 89 species

total, 60 of which were breeding species%@ Appendix F). Species richness values were reported
yearly by Twedt (2013); richness values for breeding species ranged from 42 species (2010) to 48
species (2011Figure29), and only 2010 had a species richness value that was below the Coonan
(1987) eference condition. The number of sample points increased from 20 to 30 in 2011, and
remained at 30 points for the 2012 survey. This difference in sample size may explain why the 2010
value was lower than subsequent years. Fiea average for breedingexies richness was 45.7,

which is above the reference condition for this measure.
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Figure 29. Breeding species richness values from 2010-2012 in SAAN. The red line indicates the 3-year
species richness average value for SAAN (45.7).

Relative Abundance

Coonan (1987)
Coonan (1987) estimated relative abundance (A) for each species using the following formula:
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Relative abundance was estimated for each sampling transect (i.e., San Juan Woods and Espada
Labores) during each of the five sampling seasons. Relative abundance estimates for all breeding
species are presented in Appendix G, and the most abuspecies for each season in both sampling
sites are representedTiable28 andTable29.

Table 28. Breeding species with the highest relative abundance values (# of birds/1000 m of transect)
observed during each season for the San Juan Woods land tract in SAAN, 1985-86. Species are
arranged alphabetically, and not by overall abundance (Table modified from Coonan 1987).

Early Late
Species Fall  Winter Spring Summer Summer
Carolina chickadee 4.4 9.6 5.9
Carolina wren 11.8 8.8 14 16.9
chimney swift 7.4
European starling 4.4
golden-fronted woodpecker 6.6 7.4 9.6 8.8
great-tailed grackle 5.2 6.6 4.4 7.4 4.4
lark sparrow 3.7
mourning dove 7.4 10.3
northern mockingbird 3.7 5.2
black-crested titmouse 5.9 10.3 9.6 5.2 5.9
western kingbird 29
white-eyed vireo 2.9 2.9 2.9
yellow-billed cuckoo 5.2 3.7

Table 29. Breeding species with the highest relative abundance values (# of birds/1000 m of transect)
observed during each season for the Espada Labores land tract in SAAN, 1985-86. Species are arranged
alphabetically, and not by overall abundance (Table modified from Coonan 1987).

Early Late
Species Fall ~ Winter Spring Summer Summer
brown-headed cowbird 5.2 10.4 5.2
Carolina chickadee 3
Carolina wren 4 4.2 7.6
chimney swift 5 14.7

European starling 11.7 3
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Table 29 (continued). Breeding species with the highest relative abundance values (# of birds/1000 m of
transect) observed during each season for the Espada Labores land tract in SAAN, 1985-86. Species are
arranged alphabetically, and not by overall abundance (Table modified from Coonan 1987).

Early Late
Species Fall ~ Winter Spring Summer Summer
golden-fronted 3.2 3.4 4.6 4.6
woodpecker
great-tailed grackle 7.2 3.8 5.0 211 5.2
house finch 3.4 3.2
lark sparrow 6.0
lesser goldfinch 5.0
loggerhead shrike 2.4
mourning dove 13.5 7.8 11.0 9.0 12.9
northern mockingbird 7.8 6.2 3.6 3.8 2.6
painted bunting 3.0
red-winged blackbird 9.2
scissor-tailed flycatcher 6.0
black-crested titmouse 2.0 5.8
white-winged dove 5.0

Scully (2006)

Scully (2006) recorded relative abundance as the number of times a species was detected (i.e.,
observations) (Appendix H); data were collected during bimonthly surveys from-2008! In

addition, Scul
cues only Table30). Scully (2006) only reports the number of individuals observed for the 25 most
commonly observed species (22 of which weeelding specieg;able30).

y (2006)

recorded

t he

percentage

Table 30. Relative abundance for the 22 most commonly observed breeding bird species during Scully

(2006). Detections indicate each time a bird was observed at a point count, while # of individuals

represent the actual number of birds that were counted (table modified from Scully 2006).

% detections # of

# of times by sound individuals

Species detected alone detected
Carolina wren 356 96 359
great-tailed grackle 302 31 1476
northern mockingbird 227 71 255
white-eyed vireo 205 97 205
white-winged dove 193 16 737
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Table 30 (continued). Relative abundance for the 22 most commonly observed breeding bird species
during Scully (2006). Detections indicate each time a bird was observed at a point count, while # of
individuals represent the actual number of birds that were counted (table modified from Scully 2006).

% detections # of
# of times by sound individuals
Species detected alone detected
American crow 187 76 315
black-crested titmouse 123 91 133
golden-fronted 122 82 127
woodpecker
mourning dove 100 32 163
red-shouldered hawk 94 74 108
European starling 85 13 407
blue jay 80 83 93
house sparrow 76 70 165
turkey vulture 74 1 335
scissor-tailed flycatcher 67 39 94
ladder-backed 65 84 66
woodpecker
red-winged blackbird 60 26 1105
black vulture 54 0 192
barn swallow 52 4 90
rock pigeon 51 7 232
yellow-billed cuckoo 49 94 48
black-bellied whistling 48 21 274
duck
Total 2,670 6,979

March and May were the months with the highest number of breeding bird detd@tldnand 954
detections, respectively; Appendix H), while November had the lowest number of detections (313).
The 2,670 breeding bird detectionsTiable30 represent 56% of all bird detections during Scully
(2006) (i.e., the 22 most common breeding dingre observed at 56% of all bird detections). When
looking at the total number of all breeding bird detections (3,343; Appendix H), breeding birds were
observed at 70% of all bird detections.

The greatailed grackle Quiscalus mexicanu®hotol1) and he redwinged blackbird Agelaius
phoeniceuswere the most numerous species observed, with 1,476 and 1,105 individuals observed,
respectively Table30). The number of individual breeding birdsTiable30 represents 54% of all
individuals observed duringpe Scully (2004) inventory.
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Twedt (2013)
Twedt (2013) surveyed both the breeding and
wintering bird populations of SAAN, and
reported abundance as the number of
individuals observed per year for each breedi
species. For this metric, only speciesrtedl
during the breeding season (Mayne) are
summarized.

In 2010, there were 20 count locations samplg
301 individual breeding birds were identified
(Figure30, Appendix 1), which accounted for
77% of all individuals observed during the Phhoto 12. Great-tlailecg grackolle, which v(;/as among{I
i the most commonly observed species during Scu

zzxey. In 201, 30_co.ur.1t Iocatlons.were. (r2006) (NPS Photo%. P 9 y

pled and 556 individual breeding birds were
observedFigure30). This estimate accounted for 79% of all individuals observed during the survey.
In 2012, 508 individual breeding birds, accounting for 78% of all individualreagens, were
observed at 30 count locations in SAANdure30, Appendix I). The 3year average for breeding
species abundance was 455 individuals/yEryufe30). Appendix | displays the relative abundance
for each species observed from 22102, butdoes not include observations where detection
distance of a species could not be recorded (i.e., bird flyovers).
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Figure 30. Number of breeding individuals observed during the Twedt (2013) surveys of SAAN from
2010-2012. The red line on the figure represents the average number of individuals observed (455), and *
indicates a survey year where only 20 sample points were used (other years had 30).
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Distribution

Coonan (1987)

Coonan (1987) compares species richness, density, and diversity between twogsaomgs in

SAAN. The data summarized by Coonan (1987) are not specific to breeding species. Due to this,
several of the summary statistics discussed in this measure (i.e., diversity, density) will include
species not classified as breeding species (pgprittedure outlined in Section 4.6.4 above).

Whenever possible, preference was given to sampling periods that took place during the breeding
season, as this sampling period would be most representative of the breeding species present in the
park. Regardigs, care should be taken when interpreting these data, as they may not be truly
representative of trends observed only in the breeding species of the park.

The San Juan Woods sampling tract comprised about 10.1 ha (25 ac) and was mainly riparian forest
andhuisache woodlands. The vegetation in this land tract was considered to be fairly representative
of what the forest stands along the San Antonio River would have been prior to channelization
(Coonan 1987). Sixtjfive species (27 of which were breedifigple 26) were observed in the San

Juan Woods during survey efforts, and density estimates were highest in this habitat type during
every seasonl@able31); fall and winter densities were higher compared to other seaFable81).
Conversely, species diwgty values in the San Juan Woods were lower than the Espada Labores in
all seasons except for the fallable32).

Table 31. Seasonal bird densities (birds/ha) for the San Juan Woods and Espada Labores land tracts at
SAAN, 1985-86 - (Table reproduced from Coonan 1987).

San Juan Woods  Espada Labores

Season Average + SD Average + SD
Fall 25.81 +5.22° 21.10+1.45°°
Winter 28.29 +2.74" 21.36 +4.59°¢
Spring 21.38 +1.37° 15.58 + 2.45°
Early Summer 17.40 + 4.80° 15.59 + 3.05°
Late Summer 16.82 + 0.49° 14.10 + 2.06 °

''n = 4 surveys per area/season

2 Two factor ANOVA determined that both season and area affect bird density (F = 13.69, p < 0.0005;
F = 18.86, p < 0.0005)

A Density means with the same superscript are equivalent, according to Newman-Keuls multiple
range test

The Espada Labores land tract was about 48.6 ha (120 ac) and contained all of the identified habitat
types from Van Auken (1981) except for marshlands and parklands (present in the land tract were:
riparian, grassland, huisaelwoodlandsandacequia woodlands). However, the majority of the

habitat in this area was huisache woodlands and grasslands (CoonarEif@yseven species (41

of which were breedingfable26) were observed in the Espada Labores during survey efhmds

density estimates were consistently lower than what was observed in the San Juan Woods tract
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(Table31). Species diversity values were marginally higher in the Espada Labores tract, with the
exception of the fall seasomdble32).

Table 32. Seasonal bird species diversities (Shannon-Wiener Diversity Index, H') for the San Juan
Woods and Espada Labores land tracts at SAAN, 1985-86 2 (Table reproduced from Coonan 1987).

San Juan Woods Espada Labores

Season Average + SD Average + SD
Fall 0.957 + 0.132*° 0.944 +0.127°
Winter 1.089 + 0.064 " 1.197 +0.063 ©
Spring 0.934+0.1° 1.209 + 0.02 ©

Early Summer 0.868 + 0.015 ® 1.19+0.02 €
Late Summer 0.978 + 0.089 "® 1.177 +0.059 ©

'n = 4 surveys per area/season

% Two factor ANOVA determined that both season and area affect bird species diversity (F = 6.30, p <
0.001; F =49.73, p < 0.0005)

A Density means with the same superscript are equivalent, according to Newman-Keuls multiple
range test

Coonan (1987) offers several hypotheses as to
why the trends in the observed data may appear
as they do. The Espada Labores land tract had
nearly twice as many observed species than the
San Juan land tract, and Coonan (1987)
suggests that this may liecause of the larger
area and number of habitats that &yund in

the Espada Labores tract. Additionally, three
transects were set up in the Espada Labores
land tract, whereas only one transect was set up
in the San Juan Woods. These differences and
Photo 13. Northern mockingbird, which was among sampling biases may have contributed to some

the most abundant ground-dwelling insectivores . P TSR
observed in the Espada Labores land tract during of the dlff-erenes in distribution data between
Coonan (1987) (NPS Photo). the two sites.

In terms of the distribution of various foraging guilds, Coonan (1987) observed higher numbers of
insectivores in the San Juan Woods (28% more in the fall, and 81% more in the spring), and both
areas had peatumbers of insectivores during the winter months when there is an influx of
migratory and overwintering species. For each season, there were twice as many (or more) foliage
insectivores observed in the San Juan Woods compared to the Espada Laboresd§he stature
forests and dead snags in the San Juan Woods likely attract and provide more habitat for insects,
which in turn supports more insectivore species. The only group of insectivores that were more
abundant in the Espada Labores tract were thengkdwelling insectivoes (e.g., gredhiled

grackle, northern mockingbirénd Europeadarling [Sturnus vulgarip.
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Granivores (seedating species) were more abundant in the Espada Labores tract, and were nearly
16 times more abundant in this tracthe late summer when compared to the San Juan Woods
(Coonan 1987). These species were most commonly observed during the fall and winter when seed
crops were at peak availability.

Scully (2006)

Scully (2006) had a primary objective of documenting 90%hefbird species that occurred in

SAAN. Because of the emphasis on species identification, the number of individuals observed at
each survey site was not reported. Two major study units (SAAN properties within the City of San
Antonio, and the Rancho desl&abras property) were surveyed using point counts from January
2004May 2006. The surveys in the City of San Antonio resulted in 61 breeding species being
observed, 57 of which were observed at a point count location (Appendix H). The Rancho de las
Cabra property had 52 breeding species observed, 49 of which were observed at a point count
location.

Twedt (2013)
Although population estimates, density estimates, and detection probabilities were calculated, Twedt
(2013) did not document the distributionlw&eding bird species in SAAN.

Threats and Stressor Factors
One of the major threats facing land bird populations across all habitat tyyzstet loss due to

land cover change (Morrison 1986). Land cover change is not restricted to breedingriabyat;
species depend on specific migratory and wintering habitat tigpeare also changinghe
encroachment of nenative plant species may be a contributor to land cover change in all habitats.
Altered habitats caalsocompromise the reproductive @ss or wintering survival rates of species
adapted to that habitathey can also allow generalist, roativeavianspeciessuch as the
Europeantarling or house sparrowP@sser domesticiigo move in anadut-compete native bird
speciesBreeding speesoften requirea specific vegetative communifg.g., dense stands stirubs,
riparian vegetationfor successful nesting to occur. A loss

or alteration of these vegetative structures, or competitig
for resource$rom non-nativespecie could compromes
the nesting success of thes#ivespecies irSAAN.

Avian brood parasite species (elgownheaded cowbird [§
[Molothrus ate}) represent a threat to several avian
species in SAAN. Brood parasites are species that lay t
eggs in the nests of other boéng species, which then in
turn incubate and care for the youh6to14; Payne
1977). Brood parasitism generally reduces the
reproductive success of the host species, as host specie

Photo 14. Brown-headed cowbird egg
i (mottled color), that has been laid in a
typically fledge fewer young compared to other non chipping sparrow (Spizella passerina)

parasitized parestof the same species (Payne 1977). nest (NPS Photo).
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Brown-headed cowbirds are a native species in SAAN, and can directly contribute to the reduced

nesting success of host species, as they will often puncture or remove host species eggs (Friedmann
1963). Brownheaded cowibds often hatch earlier than host species eggs, and grow larger and faster

than the host species, which often results in the death of the host chicks due to starvation, neglect,
overcrowding, or direct mortality by trampling or removal from the nestdfréan 1963, Payne

1977). Many breeding species are targeted by brood parasites, although warblers, blackbirds, and
vireos are among the most commonly parasitized species. While a natural phenomenon, brood
parasitism can be actively managed against; inesaotcowbird egg removal from host nests has
resulted in increases in reproductive success i
1960, Walkinshaw 1972, Payne 1977).

Non-nativeanimalspecies also represent a threat to the bird populatitheipark. Domestic cats are
one of the largest causes of bird mortality in the United States. According to Loss et al. (2012),
annual bird mortality caused by outdoor cats is estimated to be between 1.4 and 3.7 billion
individuals. The median number afdbs killed by cats was estimated at 2.4 billion individuals, and
almost 69% of bird mortality due to cat predation was caused-oyuaed cats (i.e., strays, barn
cats, and completely feral cats) (Loss et al. 2012). The urban setting of SAAN likelysextba

risk for cat predation, as stray and house cats from nearby San Antonio may enter the park.

Feral hogs, a nenative species, may be a direct and indirect threat to the bird population in SAAN;
they have been well documented on the Rancho uttiegbark. Feral hogs have been known to
negatively affect native wildlife through habitat loss and depredation. Feral hogs cause habitat loss
by foraging on native vegetation (Jolley et al. 2010). Feral hog rooting and wallowing can disturb
large patchesforegetation, destabilizing wetland areas and potentially exposing them-twatioa

plant invasion (Taylor 2003). Additionally, feral hog disturbance can disrupt the nesting of ground
nesting species. Feral hogs frequently prey upon northern bob®@biteus virginianug and wild

turkey Meleagris gallopavpeggs (Timmons et al. 2011), both of which are confirmed species in the
park (NPS 2014). It appears that the Rancho unit may serve as a refuge area for local feral hogs, and
there is an increased paota&l for hog impact on birds in that unit (Woodman, written

communication, 19 December 2014).

As urban areas continue to develop and grow, modern alterations to the landscape often foster
competition between native and Roative bird species. Humanadestructures may fragment and

reduce the continuity of a landscape, and often as these changes ocawativebird species are

able to inhabit the areas. Marzluff (2001, pp-28) st ates t hat, AThe most cC
increasing settlement werecieases in nenative species of birds, increases in birds that use

buildings as nest sites (e.g., swallows and swifts), increases in nest predators and nest parasites
(brown-headed cowbirds), and decreases in inteand grouneh e s t i n g Nsrpadve bireé s . 0

species are frequently observed at SAAN, and include species such as rodRalorrebé livig,

Eurasian collaredlove Streptopelia decaocjpEuropean starling, and house sparrow.

Anot her threat t o t Sokenopss gemdissS itvicta) that weaeraecideintally e a nt
brought to the U.S. on a shipping vessel from South America, and have since spread rapidly across
the southeastern U.S. (Wetterer and Moore 2005). These ant species-&rewalpredators of bird
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hatchlings, andr@und nesting bird species are particularly vulnerable. Fire ants can completely
eliminate ground nesting birds, such as the northern bobwhite, from an area (Allen et al. 2004).
Additionally, fire ants can outcompete predatory birds, such as the loggstréad(anius
ludovicianu$, when foraging for invertebrate species.

Several studies have documented fire ants having detrimental effects on breeding bird species that
may be observed in SAAN: Kopachena et al. (2000) documented 25% mortality in bbomwswa
(Hirundo rusticg due to fire ants at a study site in Texas, Dickinson and Arnold (1996) observed fire
ant predation on crested caracara chicks in south Texas, and Cely and Glover (2000) implicated fire
ants as a major cause for the decline in comgmound dovesGolumbina passerinan South

Carolina.

Data Needs/Gaps

Continued monitoring of the breeding bird community, particularly the work of Twedt (2013), is
necessary for park managers to establish baseline values for the identified measigres in th
component. An expansion of current survey methods to document the distribution of various
breeding species would be helpful to identify priority habitats in the park. Continuation of these
surveys will also allow for trend analysis aftel® years of dta collection.

The migratory bird population of the park represents a significant data gap in SAAN, and monitoring
efforts geared specifically for this group of birds are needed. Survey efforts concentrated on the peak
spring and fall migratory periodsould help managers better understand what species pass through
the park, and if any migratory species spend extended periods of time in the park.

While not an identified measure in this assessment, monitoring of the trends in breeding species of
conservatin concern is needed. As climate change, habitat fragmentation, and energy development
efforts threaten bird communities, it will be important to identify potential trends in these indicator
species.

Overall Condition

Species Richness

The species richnesseasure was assigne&@nificance Levedf 3 during project scoping. NPS
(2014) has identified 71 breeding species in the park. The number of species observed during the
various surveys that have been completed in the park since 1985 has ranged({Coonéh 1987)

to 68 (Scully 2006). The most recent surveys completed by Twedt (2013) spann&tD2@]1and

the average number of species per year was 45.7. The 2010 survey by Twedt (2013) was the only
survey in the park that had a value below Coonan (1987

When investigating the biodiversity or health of an ecosystem using species richness, it is important
to understand that changes in the ratio of native tenabive species may not be well represented
(Lepczyk et al. 2008While it does not appear be an issue at this time (only four of the 72

breeding species identified in NPS [2014] are-native), this ratio is important to keep in mind for
future assessments of condition.
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Recent estimates of species richness do not indicate any cause fondonpark managers,

although continued monitoring is advised to determine anytemg trends or variations in this
measure. Th€ondition Levefor the species richness measure was assigned as a 0, indicating it is
currently of no concern to park manage

Relative Abundance

Relative abundance of breeding bird species was assidgpigdificance Levedf 3 by NPS staff

during project scoping. While documented by multiple reports, each report used a different definition
of relative abundance; Coonan (¥9&stimated this measure as the number of birds per 1,000 m
(3,281 ft) of transect, Scully (2006) reported it as the number of times a species was detected, and
Twedt (2013) reported it as the number of individuals observed per year.

There do not appe#n be any major concerns related to the relative abundance of breeding species in
the park, and the measure was assignédradition Levebf 1. While variations are evident in the

data, this is not unusual as annual fluctuations in breeding species mt®iadato be expected.

Species arrival dates, survey dates/duration, and variation in breeding initiation may all contribute to
the annual variation in abundance. Additionally, variation observed in abundance in Twedt (2013) is
likely due to sample sizeaviations; 2010 surveys were completed at 20 count locations, while 2011
and 2012 had 30 count locations.

Distribution

The Significance Levebr distribution was determined to be 3 by NPS staff. As an urban park, the
remaining stands of undisturbed hab#long the San Antonio River and the native shrub and
grasslands likely serve as breeding sanctuaries for many species in the park. Only two surveys have
documented the distribution of breeding species (Coonan 1987, and to a lesser extent Scully 2006).
Limited data have been provided for this measure, and future monitoring of the distribution of
breeding species in the park is needed. There are likely only a few habitat types in the park that can
support breeding species, and a more complete understarfidiog the breeding bird species of

SAAN utilize these habitats would be of great importance for managers. Because of the data gaps
that exist for this measure, and the lack of any recent distribution datedition Leveilvas not

assigned to this measu

Weighted Condition Score (WCS)

A Weighted Condition Sco 0.17 was calculated for the breeding bird component. A trend arrow
was not assigned to this component, as data related to distribution are lacking in recent years, and it
is difficult to detemine if apparent trends in richness and abundance from2@i® are due to

varying sample size, or actual trends in the breeding population.
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Breeding Birds

Significance| Condition WCS = 0.17

Measures Level Level

Species Richness 3 0

Relative Abundance 3 1 O
Distribution 3 n/a

4.6.6 Sources of Expertise
Dan Twedt, USGS Research Wildlife Biologist, Patuxent Wildlife Research Center
Greg Mitchell, SAAN Natural Resources Program Manager
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4.7 Resident Birds

4.7.1 Description
Resident bird species are birds that remain in
one area throughout the year and do not migr
(Mettke-Hofmann et al. 2009 Unlike

mi gratory birds, tre
populations & likely due to changes occurring
in their immediate habitat or ecosystem, and (|©
theory) it is possible to study all of their
population processes directly throughout the
year Koskimies 1983 This particular
assemblage of birds serves as a valuable
ecdogical indicator for the park, as they are

: . i
Uiy \,.,

T
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yearround residents and their health and 5 VIR

abundance are dependent upon many Photo 15. Eastern meadowlark, a common resident
ecosystems found in and around SAAN species in SAAN (NPS Photo).

ecosystems.

The small area of SAAN incorporates many neighboring ecosystems, and the residgredies of

the park and their associated ecosystems are |
Changes in resident bird populations are likely to reflect changes that are occurring outside of

SAAN, perhaps moreso than changes that are occuwth@ the park.

Excluding breeding bird species (which are discussed in Chapter 4.6), NPS (2014) identifies 91
resident bird species in the park; these inclwdeerfowl, raptors, and passerisgecies. Several of
the resident species in the paslich a the gadwallAnas streperpand the blackecked stilt
(Himantopus mexicanyisare dependent upon the river/shoreline habltaig the San Antonio

River, while other species, such as the eastern meadov@arniknglla magnaPhotol5) and the

Swa i nlawkn@uteo swainsoljrely on the grassland and shrub habitaesnd aroundSAAN.
Monitoring of the resident bird populations in SAAN may help managers to protect the vital bird
habitats present in the park.

4.7.2 Measures
1 Species richness
1 Relative abandance
1 Distribution
4.7.3 Reference Conditions/Values
Few avian surveys or inventories have taken place in SAAN, and the establishment of a reference
condition is problematic for this component. Most studies that have taken place in the park have used

differing methodologies, timing, and sampling locations, which makes comparisons between studies
difficult.
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Coonan (1987) represents the earliest inventory in the park, and will serve as the reference condition
whendatasourcesare comparable. Coonan (198&ports species richness for then Juan Woods

and Espada Laborgsut also includes the total number of species observed during the study. For the
species richness measure in this assessment, only the total number of species observed during
Coonan (1987vill be used as the reference condition. This will help to eliminate some problems

and biases that exist when comparing species richness values from different samplimpesites

relative abundance and distribution measures are difficult to establisdrense condition for, as the

data from the three major studies that have taken place in the park are not easily compared. The three
studies that have taken place in the park have occurred in mosthguiftecations, and have

reported relative abundanaaiquely For the purpose of this assessmaneference condition will

not be established for these measures.

4.7.4 Data and Methods

This component focuses exclusively on the resident bird species of the park, and does not discuss any
migratory or vagant bird species. A species was classified as a resident based on the NPS Certified

Bird Species List (NPS 201Appendix J. Species in NPS (2014) that had residency designations of
AResidentodo were included i n t hctiesthatwerepdemifeediasé s d i
AfBreedingod are discussed in Chapter 4.6 of this
assign residency, the Cornel/l University Lab of
(http://www.allaboutbirds.ongyvasue d t o appr oxi mate a speciesd res
migratory, resident, or vagrant. Migratory bird species represent a data gap in SAAN, and are not
discussed separately in this NRCA.

Coonan (1987) inventoried the avian population of SAAN from 1B3%6. Surveys took place four

times a year in the San Juan Woods and Espada Labores land tracts. One survey transect was set up
in the San Juan Woods, while three transects were sdthg Espada Labores site. Surveyors

observed and recorded the numbgkindividuals, species, and distance from observer from sunrise

until about 3 hours postunrise. The survey results were grouped based on season: fall (©ctober
November 1985), winter (Decembiéebruary 19886), spring (MarckMay 1986), early summer

(JuneJuly 1986), and late summer (Augigptember 1986). SMUMN GSS made one modification

to the data presented in Coonan (19&8cords for the gredmacked heron were changed to green

heron Butorides virescengo reflect the correct taxonomy for thaesies.

From 20032005, Scully (2006) attempted to document at least 90% of the bird species believed to
occur in SAAN. Two major study units were created during these surveys: The City of San Antonio
Unit (buildings and grounds associated with Missions Bsse, San Juan, Espada, and Concepcion),
and the Rancho de las Cabras property (40 ha [99 ac] property in Wilson County). Within each study
unit, a series of 25 survey points were established. Eighteen survey points were located in the San
Antonio unit,andsevenpoints were in the Rancho de las Cabras unit; no point was withim250

(820 ft) of another point (Scully 2006). Surveys began 30 minutes before sunrise and continued up
until 4 hours possunrise. All species observed, whether visually or ayrdllring 5 minute surveys

were recorded. In addition, Scully (2006) documented distance from observer, sex, and age class of
birds when possible.
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As part of a GULN monitoring initiative, Twedt (2013) monitored the wintering and breeding bird
populations bSAAN from 20102013.Twedt (2013) surveyed during the breeding season in SAAN
from May-June 201€012. Forty point count locations were established in the park (utilizing habitat
in both the Missions and Rancho de las Cabirits), and each point wasrseyed for 10 minutes.

Timing of bird observation (i.e., what minute of the point count the bird was observed), species,
number of individuals, and detection distance were recorded during each survey. Complete, detailed
methodologies for this study are pided in Twedt (2013).

4.7.5 Current Condition and Trend

Species Richness

The species richness measure allows simultaneous assessment of abundance or presence for the
entirebreedingbird community. This measure can also indicate overall habitat suitdbilit
breedingbirds and is vital to understand the effects of changing landscapes on native biodiversity.

NPS Certified Species List (NPS 2014)

The NPS Certified Bird Species List contains 229 species, 91 (40%) of ardeicsident bird
speciesAppendx J). This list, however, does not allow for a specific analysis of species richness, as
no data are collected other than the presence (or historic presence) of the identified species.

Coonan (1987)

From 19851986, Coonan (1987) documented 101 bird sgedi@ of which were resident species
(Appendix J). Coonan (1987) also investigated the distribution of species in the park (discussed in
the distribution measure below), and surveyed the San Juan Woods and Espada Labores land tracts
four times each seas@iall, winter, spring, early summer, and late summEBaple33 displays the

species richness values observed in each season for both sampled habitat types.

Table 33. Species richness values for resident species sorted by habitat type and by season observed
during Coonan (1987).

San Juan Espada
Season Woods Labores
Fall 13 20
Winter 21 24
Spring 10 18
Early Summer 3 5
Late Summer 5 9
Total Sp. 26 34
Grand Total 40

Scully (2006)
From 20042006, Scully (2006) inventoried the bird popida of SAAN and sampled park units
within the City of San Antonio and the Rancho de las Cabras units. Scully (2006) documented 197
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bird species in total, 81 of which were resident species (41%; Appendix J); the species richness value
obtained by Scully (206) exceeded the Coonan (1987) reference condition by 41 speaids 83

Table 34. The species richness total reported in Scully (2006) includes species detected outside of
the specified sampling points. When species detected outside of count l¢atigmcidental
observations) were excluded, the species richness for SAAN was 146 species, 61 of which were
resident species (42%able34). This value still exceeded the reference condition value of 40

species obtained by Coonan (1987).

Table 34. Species richness values reported by Scully (2006) for both the units of the park within the City
of San Antonio and the Rancho de las Cabras units of SAAN (2004-2006). Numbers in parentheses in the
table header indicate the number of sample points within each study site.

City of San Antonio (18) Rancho de las Cabras (7)
Species Observed Total 74 43
Species Observed at Points 56 32
Grand Total (sp. observed at
sample points) 81 (61)

Twedt (2013)

Twedt surveyed the bird population of SAAN from 2@ 3,and timed surveys to coincide with

the overwintering period and the breeding season. When the breeding and winter survey results were
combined, 56 resident bird species were observed in the park (Appendix J), which is above the
Coonan (1987) reference atition of 40 speciesliable 33. Species richness results from the winter
surveys were pooled across all years, and were not reported yearly (as was done for breeding
surveys). From 201Q013, 48 resident bird species were observed during winter surveysr{éix

K); 35 of these resident bird species were observed within a 50 m (164 ft) radius from the point count
location. The winter survey species richness estimate (48) exceeded the reference condition of 40
species obtained by Coonan (1987).

The Twedt (P13) surveys that took place during the breeding seasonJMag) resulted in the
observation of 18 resident species (Appendix L); eight of the species observed during the breeding
survey were not observed during winter surveys. Species richness vataaepated yearly during

the breeding surveys and ranged from eight species (2010) to 13 speciesi(@XELY); the 3

year average for resident species richness was Bi@®¢ 3). The number of sample points

increased from 20 to 30 in 2011, and aemed at 30 points for the 2012 survAll.survey years

were below the Coonan (1987) reference condition for species richness.
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Figure 31. Resident species richness values from 2010-2012 in SAAN (Twedt 2013). The red line
indicates the 3-year average for species richness in SAAN (10.3).

Relative Abundance

Coonan (1987)
Coonan (1987) estimated relative abundance (A) for each species using the following formula:

e e
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Relative abundance was estimated for each sampling transect (i.e., San Juan Woods and Espada
Labores) during each of the five sampling seasons. Relative abundance estimates for all resident
species are presentedAppendix M, and the most abundant species for each season in both
sampling sites are represented able35andTable36.

Table 35. The most abundant resident bird species in each season for the San Juan Woods land tract in
SAAN, 1985-1986 (Coonan 1987). Values are reported as number of birds per 1,000m of transect, and
are arranged alphabetically.

Early Late
Species Fall  Winter Spring Summer Summer
American robin 24.3
blue-gray gnatcatcher 4.4 2.9
cedar waxwing 16.2 8.1
eastern phoebe 3.7
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Table 35 (continued). The most abundant resident bird species in each season for the San Juan Woods
land tract in SAAN, 1985-1986 (Coonan 1987). Values are reported as number of birds per 1,000m of
transect, and are arranged alphabetically.

Early Late
Species Fall ~ Winter Spring Summer Summer
golden-crowned kinglet 6.6
Lincoln's sparrow 2.9
northern cardinal 19.9 16.2 44.9 38.2 33.8
ruby-crowned kinglet 5.2 8.8
yellow-rumped warbler 13.2 28.7 2.9

Table 36. The most abundant resident bird species in each season for the Espada Labores land tract in
SAAN, 1985-1986 (Coonan 1987). Values are reported as number of birds per 1,000 m of transect, and
are arranged alphabetically.

Early Late
Species Fall ~ Winter Spring Summer Summer
American goldfinch 7.2
American robin 7.4 12,5
cedar waxwing 12.9 6.8
eastern bluebird 4.4
eastern meadowlark 4.0
field sparrow 2.4
northern cardinal 10.7 15.7 215 211 16.9
northern oriole 4.8
ruby-crowned kinglet 3.6
vesper sparrow 17.1
western sandpiper 5.2
yellow-rumped warbler 6.2

Scully (2006)

Scully (2006) recorded relative abundance as the number of times a species was detected during
surveys (i.e., the number of times a spewias observed; Appendix E). Data were collected during
bimonthly surveys from 2002006, and observers recorded the number of detections for each

species (1,368 total detections; Appendix N), number of individuals detected, and the percentage of a
s p e cdetecsons that were the result of auditory cues only. However, the number of individuals
observed and the percentage of detections that were due to sound were only summarized for the 25
most commonly observed species during the study, and most of tleesesg@2 of 25) were

breeding species; the breeding species data are summarized in Chapter 4.6 of this report.
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March and January were the months with the highest
number of resident bird detections, with 321 and 308
detections, respectively (Appendix NBeptember had the
lowest number of resident bird detections, with only 98
detections recorded. The 1,368 resident bird detections
represent 29% of all bird detections during Scully (2006).
The northern cardinalOardinalis cardinalis Photo B) was
the mos abundant species during each month of the surv¢
and was detected 674 times. Northern cardinal detections
made up 49% of all resident species detections and 14%
all species detections (resident, migratory, and breeding)
Other commonly detected spesiincluded the great egret
(Ardea alba 90 detections), rubgrowned kingletRegulus
calendula 61 detections), snowy egré&idretta thula 48
detections), and the American goldfin€bafduelis tristis

44 detections) (Appendix N).

Twedt (2013) Photo 16. A northern cardinal, one

. . f th t ly ob d
Twedt (D13) surveyed the avifauna of SAAN during both ?esidir?%zecc??sr?: gZ\XNS&rﬁ%

the winter and breeding seasons from 20003, and Photo).

reported abundance as the number of individuals observed

per year for each resident species. Each winter, Twedt (2013) selected 30 count locations at random,
and area searches at each location lasted 20 minutes. Frorf2@I8,(a total of 90 area searches at

40 locations in the park were completed. In total, 1,932 resident bird individuals were observed
during winter surveys in SAAN from 2042013 (Appendix K) When the results were adjusted to
include only resident species that were observed within a 50 m (164 ft) radius of the point count
location (i.e., excluding flyovers and distant observations), 952 individuals were observed. The most
abundant resident spies observed during the 262013 winter surveys (including all observations)
were the American goldfinch (283 individuals), northern cardinal (261 individuals), and the-yellow
rumped warbler§etophaga coronat226 individuals) (Appendix K).

Breeding sason surveys occurred in May and June of ZI®. The same 40 locations as the

winter surveys were randomly selected as point count locations for these surveys; 20 point counts
were used in 2010, while 30 point counts were used in 2011 and 2012. Sastegonly 10

minutes during the breeding season, compared to the 20 minute area searches used during the winter.
Total abundance values for resident birds during the breeding season varied by year, and ranged from
88 individuals (2010) to 136 individwa(2011;Figure 2). The 3year average for resident species
abundance was 117.7 individualBdure 2). The most abundant resident bird species during the
breeding surveys was the northern cardinal, with several other species being observed in comparably
low numbers throughout the duration of the surviegb{e37).
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Figure 32. Number of resident individuals observed during the Twedt (2013) breeding surveys of SAAN
from 2010-2012. The red line on the figure represents the average number of individuals observed
(117.7), and * indicates a survey year where only 20 sample points were used (other years had 30

sample points).

Table 37. Resident bird species and number detected during 10-minute surveys of 40 randomly located
point locations in SAAN during the breeding season (May-June) from 2010-2012. Birds for which no
detection distance was recorded (i.e., flyovers) are not reported in this table. * indicated a species not
observed during winter surveys by Twedt 2013 (Table modified from Twedt 2013).

Common Name

2010 2011 2012

black-crowned night-heron*

blue-headed vireo
black-necked stilt*
cattle egret*
chipping sparrow
eastern bluebird
eastern phoebe
field sparrow*
great egret

green heron*

little blue heron
monk parakeet*

Neotropic cormorant
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Table 37 (continued). Resident bird species and number detected during 10-minute surveys of 40
randomly located point locations in SAAN during the breeding season (May-June) from 2010-2012. Birds
for which no detection distance was recorded (i.e., flyovers) are not reported in this table. * indicated a
species not observed during winter surveys by Twedt 2013 (Table modified from Twedt 2013).

Common Name 2010 2011 2012
northern cardinal 79 109 115
snowy egret 3 2
spotted sandpiper 1
Swainson's hawk* 1
yellow-crowned night-heron* 1 2 2
Individuals detected 88 136 129
Species detected 8 13 10
Distribution

Coonan (1987)

Coonan (1987) compared species richness, density, and diversity beswesmpling zones in
SAAN. However, the data summarized by Coonan (1987) (e.g., diversity, and density) were not
specific to resident species, and it is not possible to isolate the resident-speciéis data from the
report. For a detailed summarytbe distribution data for all bird species and groups please see
Chapter 4.6 of this NRCA (Breeding Birds).

Scully (2006)

Scully (2006) had a primary objective of documenting 90% of the bird species that occurred in
SAAN. Because of the emphasis on spedaientification, the number of individuals observed at
each survey site was not reported. Two major study units (SAAN properties within the City of San
Antonio, and the Rancho de las Cabras property) were surveyed using point counts from January
2004May 2006. The surveys in the City of San Antonio resulted in 74 resident species being
observed, 56 of which were observed at a point count locatigmepdix N. The Rancho de las
Cabras property had 43 breeding species observed, 32 of which wenesdlzda point count

location

Twedt (2013)
Although population estimates, density estimates, and detection probabilities were calculated for
SAAN as a whole, Twedt (2013) did not document the distribution of resident bird species in SAAN.

Threats and Stressoaétors

Because resident bird species do not migrate, they are entirely dependent pdAkhecosystem

for theirsurvival As a result, stressors on tBAAN landscape become stressors to the resident bird
population; a decline in the resident bird p@pialn is likely indicative of a much larger issue
occurring within the parkrhe breeding bird chapter of this NRCA (Chapter 4.6) summarizes the
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stressors of the avifaunal community. Many, if not all, of the stressors summarized in that component
are appltable to the resident bird community of SAAN.

Data Needs/Gaps

Continued monitoring of the resident bird community, particularly the work of Twedt (2013) during
the winter, is necessary for park managers to establish baseline values for the identifiedsneasu
this component. An expansion of current survey methods to document the distribution of various
resident species would be helpful to identify priority habitats in the park. Continuation of these
surveys will also allow for trend analysis aftel® years of data collection.

While not an identified measure in this assessment, monitoring of the trends in resident species of
conservation concern is needed. As climate change, habitat fragmentation, and energy development
efforts threaten bird communitigis will be important to identify potential trends in these indicator
species.

Overall Condition

Species Richness

The species richness measure was assigSéghdicance Levedf 3 during project scoping. NPS

(2014) identifies 71 resident bird specisscanfirmed in the park, and the surveys that have occurred

in the park have had species richness values ranging from 40 (Coonan 1987) to 68 (Scully 2006). The
most recent surveys to take place in the park (Twedt 2013) identified 48 resident species during
winter surveys, and 18 species during breeding season surveys. Twedt (2013) was hesitant to draw
any assumptions about the trends in SAANG6s bird
years, and patterns may not yet be evident. However, ¢élegling season surveys in the park were

the only surveys to fall below the species richness reference condition from Coonan (1987) of 40
species. Through the various surveys in the park, it does not appear that the species richness in
SAAN is of major concen, and aCondition Levebf 1 was assigned to this measure.

Relative Abundance

Relative abundance of breeding bird species was assidgpigdificance Levedf 3 by NPS staff

during project scoping. While documented by multiple reports, each repora aséerent definition

of relative abundance; Coonan (1987) estimated this measure as the number of birds per 1,000 m of
transect, Scully (2006) reported it as the number of times a species was detected, and Twedt (2013)
reported it as the number of indivials observed per year.

There do not appear to be any major concerns related to the relative abundance of resident species in
the park, and the measure was assignédralition Levebf 1. While resident species abundance

was lower than breeding specasundance, the annual variations were not extreme. Additionally,
variation observed in abundance in Twedt (2013) was likely due to sample size variations; 2010
surveys were completed at 20 count locations, while 2011 and 2012 had 30 count locations. Winter
months produced the highest relative abundance estimates in the park, and the most abundant
resident species in all studies were consistent (northern cardinal, American goldfinch, and yellow
rumped warbler). Twedt (2013) was hesitant to draw any conolisemarding trends or population
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estimates for the park, as the data collected for that study spanned only 3 years. As data collection
continues, trend analysis and a more accurate estimate of the resident population size of SAAN may
be possible.

Distribution

The Significance Levebr distribution was determined to be 3 by NPS staff. As an urban park, the
remaining stands of undisturbed habitat along the San Antonio River and the native shrub and
grasslands likely serve as vital habitat for many spenié®ei park. Only two surveys have

documented the distribution of resident species in SAAN (Coonan 1987, and to a lesser extent Scully
2006). Limited data have been provided for this measure, and future monitoring of the distribution of
resident species e park is needed. A more complete understanding of how the resident bird
species of SAAN utilize these habitats would be of great importance for managers. Because of the
data gaps that exist for this measure, and the lack of any recent distributianCiatdjtion Level

was not assigned to this measure.

Weighted Condition Score (WCS)

A Weighted Condition Scod 0.33 was calculated for the resident bird component, indicating good
condition. A trend was not assigned to this component, as data reldisttibution are lacking in

recent years, and it is difficult to determine if apparent trends in richness and abundance from 2010
2012 are due to varying sample size, or actual trends in the resident population.

Resident Birds
Significance| Condition WCS = 0.33

Measures Level Level

Species Richness 3 1

Relative Abundance 3 1 O
Distribution 3 n/a

4.7.6 Sources of Expertise

Dan Twedt, USGS Research Wildlife Biologist, Patuxent Wildlife Research Center
Greg Mitchell, SAAN Natural Resourcesdgram Manager
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4.8 Aquatic Macroinvertebrates

4.8.1 Description

Macroinvertebrates are often used as biological indicators in assessing overall aquatic ecosystem
health theabsenceof macroinvertebrates in an aquatic ecosysteay reflect disturbances, such as
pollution, that can affect higher trophic levels (EPA 201&)ditionally, macroinvertebrates are an
important food source for birds, fish, and other wildlife in SAAN AEF12).

The Missions Units are located within the upper segment of the San Antonio River Basin, and the
Rancho Unit is within the lower segmefRidgure33). The upper reach (segment 1911) of the San
Antonio River has been heavily impacted by channelimatiorrnative plants, pollution, and

drought. This is largely the result of urban sprawl of the city of San Antonio.

San Antonio River Basin
ﬂ Upper San Antonio (1911) [
ﬂ Lower San Antonio (1901) 2

[ ] Park Boundary

| L P L
0 10 20 40
km

Figure 33. The location of SAAN units in the San Antonio River Basin.

Macroinvertebrate indicator species can range from sensitiveespah as caddisflies (order
Trichoptera) andJnionids (freshwater mussels of the family Unionidae, also known as naiads), to
the much more tolerant midge (Diptera) and aquatic worm (Oligochaeta) species. Other benthic
organisms that are categorized asai macroinvertebrates inclutBechegphylum Annelida)

snaik (class Gastropoda), flatworms (phylum Platyhelmintres] various insects their aquatic

life stage (e.g. mayflies [order Ephemeroptera], dragon and damsel flies [order Odonata], and
stoneflies [order Plecoptera]) (TCEQ 200If) the upper San Antonio River segment, 15 families of
benthic macroinvertebrates were identified, 11 of which are considered intolerant to degradation of
the habitat (SARA 2007).
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Freshwater invertebrates, or ajaanacroinvertebrates, are considered a Vital Sign by the GULN,

but the network has no foreseeable plans to conduct invertaipetéic monitoring in SAAN

waterways (Segura et al. 2007). The monitoring of aquatic macroinvertebrates that has ocourred in
near SAAN has been conducted by the San Antonio River Authority (SARA), the Texas Commission
on Environmental Quality (TCEQ), and the Texas Clean Rivers Program (CRP) as part of a
collaborative, longermwater qualitymonitoring effort (SARA 2013).

4.8.2 Measures

1 Index of Biotic Integrity (IBI) Rating

4.8.3 Reference Conditions/Values

The reference condition for the park is based on the TCEQ (2007) metrics and scoring criteria for

benthic macroinvertebtas. The scoring metrics include taxa richness, Ephemeroptera, Plecoptera,

and Trichoptera (EPT) taxa abundance, biotic index (HBI), percent Chironomidae, percent dominant
taxon, percent dominant functional feeding group (FFG), percent predators, iatmeraint :

tolerant taxa, percent of total Trichoptera as Hydropsychidae, number-ofsemt taxa, percent
collectorgatherers, and percent of total number as Elmidae. These metrics are used to calculate IBI.

An IBl is defined by TCEQ (2007, AppendixF p. 3) as: AA composite ind
of a fish or benthic community based on the cum
use point score (ALU) is determined by the IBI and has four categorical |@edle88). The

TECQ @007, Appendix F, p. 1) defines the ALU as:

A beneficial use designation (in state water quality standards) in which the water body
provides suitable habitat for survival and reproduction of desirable fish, benthic
macroinvertebrates, shellfish, and otlaguatic organisms

For this assessment, the reference condition will be the high range or ahbies3g).

Table 38. Aquatic Life Use scores (ALU) are based on the points calculated with the metrics listed above
to evaluate the benthic invertebrate sample to assess the condition of the aquatic habitat (TCEQ 2007).

ALU Category IBlI Ranges
Exceptional >36
High 29-36
Intermediate 22-28
Limited <22

IBls have also been calculated for aquatic habitats using TCEQ (2007) methods. Characteristics
consideredy this method include instream channel characteristics (e.g., riffles, substrate type),
stream morphology (e.g., width, depth, flow), and the riparian environment (vegetation, bank slope,
etc.). These habitat evaluations are helpful in determining tieatoal for a stream to support

aquatic life (TCEQ 2007). Habitat IBIs and ALU designations will be included in this assessment to

131



supplement the limited macroinvertebrate 1Bl data. The habitat IBI ranges are different from those
for macroinvertebrates, ahown inTable39.

Table 39. The ALU and IBI values for aquatic habitat assessments (TCEQ 2007).

ALU Category IBI Ranges
Exceptional 23-31
High 20-25
Intermediate 14-19
Limited a3

4.8.4 Data and Methods

SARA (2003) conducted collaborative water quality monitoring for the San Antonio River watershed
which involved limited sampling of benthic macroinvertebrates and assessing aquatic habitat quality.
Routine sampling involved delcting data on field and conventional parameters, nutrients, and
bacteria; metals, nekton, benthic, and habitat assessments were collected armiallyk of data

were collected by SARA, but TCEQ, U.S. Geological Survey (USGS), and the GuaBénpe

River Authority (GBRA) were also partners in the effort; the CRP facilitated the collaboration of data
entities (SARA 2003). The areas that pertain to SAAN park units are river segments 1911 and 1901,
which are the upper and lower San Antonio River whtsds. Stations where sampling occurred
included Mitchell St., Mission Road, and Loop 4Figure 3}, SARA 2003). Data collection was
conducted from January 1998 through December 2002 under the quality assurance project plan
(QAPP). Trend analysis was dext/from data collected, where applicable, from January 1993

through December 2002; it should be noted that data collected before 1996 had not been conducted
under the QAPP, which was developed by the CRP (SARA 2003).

SARA (2008) sampled benthic macroinedmtates in 2003 at Mission Road, and again in 2004 at
Loop 410. Habitat assessments were also completed for each of these locations, as well as at the
Mitchell St. location Figure 31). Samples were also taken for two locations in 2012 (SARA 2012).

4.8.5 Current Condition and Trend

IBI Rating
The IBI is a measure that captures the aquatic biological community structure and is often an

additional metric to standard water quality monitoring parameters (TCEQ 2007). This measure is
assessed by sampling the apéaterest to see which species of fish, invertebrates, or plants are
most abundant. This can then indicate the conditions and detect impairment of the aquatic and
riparian habitat. From the IBI score, an aquatic life use level (ALU) is determined (2ZQE&X).

SARA (2003) calculated benthic macroinvertebrate and habitat IBIs for several locations within
SAAN between 2000 and 2002gble40). Benthic macroinvertebrates were sampled at two
locations during the survey period while habitat was assesseeeassites (seEigure J). While six
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out of seven habitat assessments resultbehimALU designations, two out of three
macroinvertebrate ALUs were in thimited range.

SARA (2005) conducted habitat assessments in 2004 at eight monitoring stations witttia or
adjacent to SAN (Table41). Sx of the seven locations received IBI scores inithermediate
range with only one location (Piedras Creek) scoring irhitjerange.

SARA (2008) presented benthic macroinvertebrates ALU designations fonstati the upper San
Antonio River in 20032004. The only stations sampled within SAAN were Mission Road and Loop
410. While a high ratio of intolerant to tolerant taxa at the Mission Road location suggested favorable
conditions for the macroinvertebratenemunity, low ratings for percent of predator, gatherer, and
dominant taxa reflected an imbalance in the community structure; this was possibly due to a
physiochemical imbalance and the overall degradation of the site location (SARA 2008). The Loop
410 sie had an elevated number of tolerant taxa, indicative of disturbances in the physiochemical
composition. A high percentage Ghironomidaeand percent totalrichopteraasHydropsychidae
suggest a community structure imbalance (SARA 2008). The resultidgséores for both Mission
Road and Loop 410 welienited, indicating a fair amount of degradatiorable42). While the exact
cause of degradation is not known, these scores merit the need for further investigation and
monitoring of the benthic community.

SARA (2012) collected samples and calculated IBls for two locations in SAAN in 2012: Piedras
Creek at Espada Aqueduct and Ashley Road. Piedras Creek receiveztraediaterating while
Ashley Road wabmited (Table43).
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Figure 34. Locations of the water quality monitoring stations that are within, or in close proximity, to the
SAAN units. SAR=San Antonio River.
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