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ABSTRACT

A Herpetology Survey of Edith L. Moore Nature Sanctuary: A Nature Sanctuary West of
Downtown Houston

Dillon Jones
Department of Wildlife and Fisheries Sciences
Texas A&M University

Research Advisor: Dr. Lee Fitzgerald
Department of Wildlife and Fisheries Sciences
Texas A&M University

Urban herpetology “deals with the interaction of amphibians and reptiles and humans
with each other and their environment in urban or urbanizing settings” (Mitchell et al. 2008).
Miller (2006) urges that human experience with nature is necessary for the public to gain a
greater appreciation for conserving biodiversity. As such, well-preserved urban natural areas can
be important tools for conservation education. Edith L. Moore Nature Sanctuary is an 18-acre
wooded sanctuary located west of downtown Houston, Texas and is the headquarters to Houston
Audubon. By comparing historical and citizen science data with results from visual encounter
surveys and aquatic funnel traps, we hope to create a complete checklist of the herpetofauna
diversity at Edith L. Moore. A comparison of our results show that Edith L. Moore contains 24
species of reptile and amphibians, however common species to the surrounding area are entirely

absent from the park’s history.
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NOMENCLATURE

Herpetofauna Descriptive term referencing both reptiles and amphibians

ELM Edith L. Moore Nature Sanctuary
Flora Plant life including fungi
Fauna Animal life



CHAPTER |

INTRODUCTION

Urban Areas

Increasing pressure from human disturbance and expansion is threatening global wildlife
populations (Butchart 2010; Hamer 2010). According to Pimm (2014), the rate of extinction for
wildlife around the world is 1,000 times higher than the rate of extinction without human
disturbance (Pimm 2014). Human disturbance includes increased human expansion,
consumption of natural resources, and urbanization, the expansion of urban areas into previously
rural areas (Pimm 2014, Veach 2017). As human activities continue to affect global wildlife
populations, urbanization remains one of the fastest growing issues related to biodiversity and
wildlife conservation. (Veach 2017, United Nations 2014).

Urbanization is a global phenomenon. The world’s population is growing rapidly and by
2050, 66% of the world’s population will be residing in urban areas (United Nations 2014). As
we expand into these areas, near permanent changes occur to the natural ecosystem (Guneralp
2013). Habitat fragmentation and alteration, introduction of invasive species, and pollution of
various types (noise, artificial light, sewage etc.) all have negative effects on native fauna
(Cureton Il et al. 2014, Hunt 2013, Riley 2005, Rebele 1994, Ciach 2017). The evidence clearly
show that urbanization has extreme consequences on native species.

Herpetofauna (reptiles and amphibians) are especially at risk. Globally, 41% of
amphibians and 19% of reptiles are threatened with extinction (IUCN 2017; Bohm et. al. 2013).
Urbanization has been shown to have direct effects on herpetofauna populations, with urban

areas displaying lower herpetofauna biodiversity and richness (Rubbo and Kiesecker 2005;



Hamer 2010). As urbanization increases, herpetofauna communities continue to be at risk for
extinction. For this reason, it is paramount to study herpetofauna conservation as it relates to
urban areas.

Urban herpetology “deals with the interaction of amphibians and reptiles and humans
with each other and their environment in urban or urbanizing settings” (Mitchell et al. 2008).
Miller (2006) urges that increased interaction with biodiversity results in a greater appreciation
for wildlife and conservation efforts. Placing education in the context of natural protected areas
may have dramatic effects on future conservation efforts. (Jiminez 2015). Results from Sousa
(2016) found that teenage students who had contact with ponds as part of their education had an
improved attitude and knowledge toward biodiversity and its related functions. Laladhas (2013)
finds that students who are involved with their local biodiversity show increased respect and a
greater understanding of nature at large. It is for these reasons that maintaining proper
biodiversity in local regions can have dramatic effects future actions as they relate to

conservation.

Study Area

Houston Texas is the 4™ largest city in America and has undergone rapid expansion (U.S.
Census Bureau 2012). Compared to a national growth rate of 24%, Houston underwent 50%
population growth over the same 20 year period (U.S. Census Bureau 2012). Houston’s rapid
growth was not without negative effects. Increased flooding events, extreme heat events, and
runoff into watersheds have all been noted in Houston in response to its growth rate (Munoz
2017, Conlon 2016, Francisco 2007). While Houston maintains 370 developed parks and 200

greenways throughout its city (Houston Parks), the effects of urbanization all directly affect



Houston’s flora and fauna. Due to its rapid growth, affinity for green spaces and urban parks, and
its spot as one of America’s major urban areas, Houston serves as an ideal location to study
urban effects on wildlife.

Edith L. Moore Nature Sanctuary is an 18-acre wooden preserve located near the
intersection of Beltway 8 and 1-10 (GPS: 29°46'15.6"N 95°34'05.6"W). The sanctuary began as
ranchland in 1931, maintained by the late Edith L. Moore and her husband. In 1976 the 18-acre
reserve was willed to Houston Audubon under the condition that it be maintained as a nature
preserve. Today, it serves as the headquarters for Houston Audubon and has been kept according
to Ms. Moore’s wishes.

The habitat is a mix of pine and hardwood forest located within the Gulf and Prairie
Marsh ecoregion (TX Ecoregions). The park borders a portion of Rummel Creek, a watershed of
Buffalo Bayou, and exhibits periodic flooding and erosion events along its banks (HCFCD
Buffalo Bayou). Surrounding the sanctuary is the Nottingham subdivision. The park is
maintained by Houston Audubon staff and a series of volunteers. Although heavily active in
community conservation efforts, to date they have never had a traditional herpetology survey.

The park was heavily flooded by Hurricane Harvey with some areas flooded by over 15
feet of water. Although we began this study shortly after Harvey, there is no way to know the
impact Harvey had on herpetofauna communities within the park. Without a baseline study of
species presence, it is impossible to know exactly what existed prior to Hurricane Harvey.
Although Hurricanes have been shown to have negative effects on herpetofauna (Schriever

2006), for the purpose of this study we will not look at the effects of the Hurricane.



Citizen Science

Citizen science involves collaboration between researchers and non-scientists in the
research process. Citizens who participate (Citizen scientists) are often involved in the data
collection or analysis process (Silvertown 2009, Dickinson 2010, Kullenburg 2016). Although a
new tool in research, it has grown considerably in recent years and has been highly effective in
ecology based research (Dickinson 2010, NATURE Editorial 2015). In particular, ecological
surveys of urban areas can benefit from crowdsourcing observation data (Cooper et al 2007).
Citizen science has the benefit of scale, the ability to engage local communities into
conservation, and allows projects that normally would be impossible to be completed otherwise
(Cooper et al 2007). Citizen science is often accomplished through websites, mobile apps and
software which allows citizens to contribute to a global dataset.

The popular website and mobile app, iNaturalist (www.inaturalist.com), uses a
crowdsourced species identification system and an organism occurrence recording tool that
easily allows users to contribute at the click of a button. Users can post pictures of flora and
fauna through a mobile application or through their website. Uploads contain GPS, Date, Time,
Photos and any information the user deems necessary. Records are then checked by both
knowledgeable citizens and professional scientists for validity. iNaturalist records become
Research Grade when more than 2/3 of the identifiers agree on a species-level 1D or lower .
Given this quality of observation system, records that iNaturalist denotes as Research Grade can

be seen as mostly reliable.



CHAPTER 11

METHODS

This study uses a mix of the citizen science software, iNaturalist, and traditional survey
techniques for herpetofauna. By using this multifaceted approach, we hope to gain a better
picture for what herpetofauna exists at Edith L. Moore. iNaturalist data was pulled from
February 2015 to May 2018 and surveys were conducted twice a month from January to May
2018. Survey events consisted primarily of Visual Encounter Surveys (VES) and aquatic

minnow traps. Specifics are listed below.

iNaturalist Data

iNaturalist data was pulled from between February 11, 2015 and April 1, 2018. The
location pulled was labeled as the “Edith L. Moore Nature Sanctuary — Local Administrative
Area” (See Figure 1). All data downloaded contains date, time, GPS coordinates, taxonomy
down to species, pictures and any notes filled out by the user. Only “Research Grade” records
were used and all records were re-checked for correct identification. As stated above, iNaturalist
records become Research Grade when more than 2/3 of the identifiers agree on a species-level
ID or lower.

Records were analyzed down to the lowest taxonomic record. Records that could not be
identified to family were not considered. Because individuals caught via other survey techniques
were also uploaded to iNaturalist, those records were eliminated from the analysis of iNaturalist
records. Records that were uploaded to iNaturalist from survey events were treated as survey

events.
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Figure 1- Edith L Moore Nature Sanctuary Local Administrative Area. Screen Clip taken from the iNaturalist
website
Visual Encounter Survey

Visual Encounter Surveys are a standard method used in herpetological surveying. VES
IS an opportunistic search for target species along specified routes and transects (Dodd 2016).
VES is easy and relatively inexpensive to run and has proven to be effective at estimating
presence of a variety of faunal groups (Flint 2005, Rodrigues 2015, Donnelly 2005).

VES was conducted both along the main trails and through transects. Surveys were
conducted twice for each survey day. Once 3 hours before sunset and again 1 hour after sunset.
Surveys ended when the entire trail was walked. Refugia including logs, rocks, or other debris,
was flipped within 5 meters of the trail. Transects were performed in two parts of the park that
had little to no direct trail access. Transects were walked in straight lines as terrain and foliage
allowed. Transects were started in the same spot on each trail. The transect path was created to

cover the areas typically not covered. The path taken is shown in Figure 2.
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Figure 2 - Image of Edith L. Moore Nature Sanctuary trail map. Red dots indicate the path taken during survey dates

Any individuals collected were either measured at the collection site, or stored in plastic
containers or pillow cases and measured at the cabin. Individuals taken to the cabin were later
released in the same location following all survey events. Measurements taken are explained in

further detail in the “Data Collection” section below.

Aquatic Funnel Traps

Traps were placed in a permanent pond close to the cabin. 10 traps were placed in the
pond at the same location each survey day. Traps were placed 30 minutes before sunset, and
checked the following morning. Funnel traps placement is shown in Figure 3. Traps were

partially submerged in water such that any caught animals retained the ability to breathe.

10
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Figure 3 - Map of Edith L. Moore with focus on permanent pond. Red X’s indicate where aquatic minnow traps
were placed

Traps were originally baited with dry dog food. However, heavily manipulation by
Racoons ultimately required traps to stop being baited. Manipulation in this case was defined as
traps being placed on their side, dragged onto land, or having holes ripped through the mesh.
Notes on if the traps were manipulated appear in the data section as well.

Although Rummel Creek is present throughout the park, traps were not placed in
Rummel creek. Rummel Creek is a flood path for Buffalo Bayou and as such the water level may
rapidly rise over 3 meters without warning. For the welfare of any caught animals, these sites

were omitted.
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Data Collection

Any specimen sighted and/or captured was logged using the ODK Collect mobile app
utilizing an .XLS survey. The .XLS survey was custom made and included fields for date, time,
GPS coordinates, species, weight and length measurements, pictures of the individual, and any
notes. Mobile digital survey collection allows for easy and consistent data collection that is
exported to a single spreadsheet. In conjunction with this .XLS survey, a field notebook was kept
with basic information about each specimen collected (Time, date, species, count) in the event of
app failure. The .XLS sheet layout and a flowchart of the survey is displayed in Appendix 1-3.

GPS coordinates were taken using native phone GPS capability. Although accuracy is a
concern, in an urban area we were able to get accuracy within 10 meters. This also allowed for
good comparison to iNaturalist data that also uses native phone GPS. Weights were collected in
grams using a digital scale. Length measurements included snout vent length and tail length for
snakes, lizards, and amphibians or plastron and carapace length for testudines. These
measurements were taken with digital calipers and/or measuring tape. Pictures were taken either
with a phone or with a zoom lens on a DSLR camera to be able to identify the species later.
Surveys were uploaded once the phone was in range of wi-fi and all records uploaded were

checked for validity.
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CHAPTER |11

RESULTS AND DISCUSSION

iNaturalist Data

The results from iNaturalist showcased 126 individual sightings found by citizen
scientists at Edith L. Moore. A total of 5 amphibian species, from 4 families and 3 genera, and 16
reptiles species (3 turtle, 8 snake, and 5 lizard) from 6 families and 12 genera were found from
iNaturalist data. In total 21 species from 10 families and 15 genera were pulled from iNaturalist
at Edith L. Moore. A heat map of observations from both iNaturalist and survey data is shown in

Figure 4.

Memorial Drive United
Methodist Church

:\."P‘l‘-ll”-‘.' :.i‘ Ve l'-"‘t'f'
Methodist Church

Figure 4- (Left) Heat map of survey event observations. (Right) Heatmap of iNaturalist data observations. Red
indicates increased frequency of observations. Both maps show high prevalence of observations at the cabin and
permanent pond (Top left of each map). The bottom right of each map also have large numbers of observations from

basking turtles at a sharp bend in Rummel Creek.
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Survey Data

The results from our surveys represent a more directed search of herpetofauna at Edith L.
Moore. A total of 102 individuals were recorded during survey events. From that 6 amphibian
species, from 4 families and 4 genera, and 9 reptiles species (3 turtle, 2 snake, and 4 lizard) from
6 families and 8 genera were found during survey events. In total 15 species from 10 families
and 12 genera were found during survey events. A heat map of observations is shown in figure

4. Pictures of several individuals observed during survey events is in Figure 5.

[l

Five Lined Skink Common Snapping Turtle Gulf Coast Toad

-

Haldea striatula Anolis sagrel
Rough Earth Snake Brown Anole Red-Eared Slider

Gastrophryne carolinensis Rana clamitans
Little Brown Skink Narrow Mouth Toad Bronze Frog

Figure 5 — Pictures of several species found during survey events. Note: this is not all the species found during
survey events as some individuals did not have high quality images
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Discussion

The results of our survey show that Edith L. Moore nature sanctuary contains a wide
range of herpetofauna. Combined survey and iNaturalist data shows a total of 24 species (7
amphibian species, from 5 families and 4 genera, and 17 reptiles species [4 turtle, 8 snake, and 5
lizard] from 7 families and 13 genera) from 12 families and 17 genera. When comparing survey
data to iNaturalist data we find that iNaturalist data includes Heterodon platirhinos, Hyla
cinerea, Micrurus tener, Nerodia erythrogaster, Nerodia rhombifer, Plestiodon laticeps,
Pseudemys concinna, Storeria dekayi, Thamnophis Proximus where survey data does not.
Conversely, the survey data contains Terrapene carolina, Lithobates sphenocephalus,
Eluetherodactylus cystignathoides where iNaturalist data does not. Despite these differences
when combined, survey data and iNaturalist data combined provides a complete picture of the

herpetofauna existing at Edith L. Moore (see Table 1)
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Table 1 - This table shows all observations by both iNaturalist and Survey Event data. Species, broken into class and
family, are shown in the leftmost column. The data is organized by iNaturalist, Survey, and then combined data.

Taxon iNaturalist Survey Total
Amphibia 17 25 42
Bufonidae 5 4 9
Incilius nebulifer 5 4 9
Eleutherodactylidae 4 4
Eleutherodactylus cystignathoides 4 4
Hylidae 1 1
Hyla cinerea 1 1
Microhylidae 1 1 2
Gastrophryne carolinensis 1 1 2
Ranidae 10 16 26
Lithobates catesbeianus 8 7 15
Lithobates clamitans 2 5 7
Lithobates sphenocephalus 2 2
Not Idable to sp. 2 2
Reptilia 109 76 185
Chelydridae 3 1 4
Chelydra serpentine 3 1 4
Colubridae 60 4 64
Haldea striatula 4 3 7
Heterodon platirhinos 9 9
Nerodia erythrogaster 16 16
Nerodia fasciata 16 1 17
Nerodia rhombifer 9 9
Storeria dekayi 1 1
Thamnophis Proximus 5 5
Dactyloidae 15 8 23
Anolis carolinensis 6 2 8
Anolis sagrei 9 6 15
Elapidae 1 1
Micrurus tener 1 1
Emydidae 22 36 58
Not Idable to sp. 12 12
Pseudemys concinna 1 1
Trachemys scripta 21 24 45
Scincidae 8 26 34
Plestiodon fasciatus 6 17 23
Plestiodon laticeps 1 1
Plestiodon sp. 1 1
Scincella lateralis 1 8 9
Testudines 1 1
Terrapene carolina 1 1
Totals 126 101 227

16



However compared to all of Harris county both survey and iNaturalist results do not
show 10 species of amphibians (Acris blanchardi, Ambystoma maculatum, Ambystoma texanum,
Gastrophryne olivacea, Hlya squirella, Hyla versicolor, Lithobates areolatus, Notophtalmus
viridescens, Pseudacris fouguettei and Siren intermedia) and 32 species of reptiles (Agkistrodon
controtrix, Agkistrodon piscivorus, Alligator mississippiensis, Apalone spinifera, Aspidoscelis
sexlineata, Coluber constrictor, Coluber flagellum, Crotalus atrox, Crotalus horridus,
Deirochelys reticularia, Diadophis punctatus, Farancia abacura, Graptemys
psuedogeographica, Hemidactylus turcicus, Kinosternon subrubrum, Lampropeltis calligaster,
Lampropeltis holbrokki, Macrochelys temminckii, Nerodia clarkia, Nerodia cyclopion,
Opheodrys aestivus, Ophisaurus attenuates, Pantherophis obsoletus, Phelsuma laticauda,
Plestiodon septentrionalis, Psuedemys concinna, Pseudemys texana, Ramphotyphlops braminus,
Regina grahamii, Sternotherus carinatus, Sternotherus odoratus, and Terrapene ornate). Note
that there are several species listed here that are invasive/have low numbers of occurrence. In
spite of this, the species found at Edith L. Moore represent only a snapshot of all the possible

species in Harris county.
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CHAPTER IV

CONCLUSION

Protection of urban nature sanctuaries is necessary for conservation efforts. Without
them, urban residents lose an important avenue to connect with nature. However, having these
parks simply exist in name is not enough. Although the diversity of Herpetofauna at Edith L.
Moore Nature Sanctuary contains a variety of species, several species common to the
surrounding area are entirely absent. In order for the public to gain a greater appreciation of
conservation efforts it is imperative that Edith L. Moore properly maintains their biodiversity. In
order to do this, future work should include continued monitoring with improved surveying
techniques that target specific species. Additionally, further research into understanding why
usually common species are absent is vital for Edith L. Moore to continue to create proper

habitat for the herpetofauna, as well as for the public, to continue to enjoy.

18
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Appendix 1- a) Start Screen b) Form selection c) GPS- Auto stops when accuracy is at or below 10 meters d)
Selection of Herp Group. Herp Groups represent frogs, salamanders, snakes, lizard, turtles, and crocodilians
respectively. e) Species selection. Common names were decided upon for ease of use for volunteers assisting who
may not be well versed in latin nomenclature. If Other is chosen an additional window that states “What do you
think it is?” is displayed. f) Measurements screen. Snout Vent Length (SVL) Tail length, weight and any notes. If
this screen is selected under the testudines herpgroup, this window displays carapace and plastron length as opposed
to SVL and tail length. g) Picture screen Field to take/upload up to 4 pictures. Pictures stored are uploaded to
google drive h) Finalize form screen. Finalizing form allows the results to be uploaded.
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type name label hints constraints required choice_filter relevant

start Time Time yes
today Date Date yes
geopoint storegps Gps yes
select_one
herp_type HerpGroup  Herp Group
select_one What herp_group =
herps Species species? ${HerpGroup}
begin group other Other
What do you selected(${Species},
text other think it is? ‘other’)
end group
selected(${HerpGro
begin group Turtles Turtles up},'testudines’)
Plastron
integer plastron Length
Carapace
integer carapace Length
end group
begin group NotTurtles Not Turtles
integer svl SVL? in cm.
integer taillength Tail Length? incm.
end group
integer weight weight
text notes Notes?
begin group pictures Pictures
image picl Picturel
image pic2 Picture2
image pic3 Picture3
image pic4 Picture4
end group

Appendix 2- .XLS survey organization as displayed on Google Sheets. Layout and reference guide can be found at
http://xIsform.org/
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list name name label herp_group scientific_name
herp_type Anuran Anura Anura
herp_type Caudata Caudata Caudata
herp_type Serpentes Serpentes Serpentes
herp_type Lacertillia Lacertillia Lacerta
herp_type Testudines Testudines Testudine
herp_type Crocodilia Crocodilia Crocdylia
herps Agkistrodon contortix ~ Copperhead Serpentes Agkistrodon contortix
herps Agkistrodon piscivorus Cottonmouth Serpentes Agkistrodon piscivorus
herps Anolis carolinensis Green Anole Lacertillia Anolis carolinensis
herps Anolis sagrei Brown Anole Lacertillia Anolis sagrei
herps Apalone spinifera Spiny soft-shelled turtle Testudines Apalone spinifera
Common Snapping Testudines
herps Chelydra serpentina Turtle Chelydra serpentina
herps Coluber constrictor Racer Serpentes Coluber constrictor
herps Elaphe guttata Western Rat Snake  Serpentes Elaphe guttata
Eleutherodactylus Rio Grande Chirping  Anuran Eluetherodactylus
herps cystignathoides Frog cystignathoides
Gastrophryne Narrow Mouthed Toad Anuran Gastrophryne
herps carolinensis carolinensis
herps Haldea striatula Rough Earthsnake Serpentes Haldea striatula
herps Hemidactylus turcicus House Gecko Lacertillia Hemidactylus turcicus
herps Heterodon platirhinos  Eastern Hognose Serpentes Heterodon platirhinos
American green tree Anuran
herps Hyla cinerea frog Hyla cinerea
herps Hyla versicolor Gray Tree Frog Anuran Hyla versicolor
herps Incilus nebulifer Gulf Coast Toad Anuran Incilus nebulifer
herps Kinosternum subrunum E@stern Mud Turtle Testudines Kinosternum subrunum
Lithobates catesbeiana Bullfrog Anuran Lithobates
herps catesbeianus
herps Lithobates clamitans ~ Green frog Anuran Lithobates clamitans
Lithobates Leopard Frog Anuran Lithobates
herps sphenocephalus sphenocephalus
herps Micrurus tener Texas Coral Snake Serpentes Micrurus tener
Nerodia erythrogaster  Plain Belly Water Serpentes Nerodia erythrogaster
herps Snake
herps Nerodia fasciata Banded Water Snake  Serpentes Nerodia fasciata
Nerodia rhombifer Diamondback Water Serpentes Nerodia rhombifer
herps Snake
Common five-lined Lacertillia
herps Plestiodon fasciatus skink Plestiodon fasciatus
herps Psudemys cocinna River Cooter Testudines Psudemys cocinna

Appendix 3- Choices tab for the .XLS Survey. The “list_name” column denotes which group it falls under. This was
used to list all the species that could be found at the park and offer a method to cascade selection choices based on
the type of organism found. Further documentation can be found at http://xIsform.org/
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