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INTRODUCTION

The Twenty-fifth Annual Meeting of the Missouri Herpetological Association was held 29-30
September 2012 at Lincoln University Busby Reservation, Cole County, Missouri. This organization is
designed to provide herpetologists in Missouri and surrounding states with an opportunity to meet and
exchange ideas regarding current efforts in research and other professional activities. High on the list of
priorities is to provide students, involved in research at either the graduate or undergraduate level, (1) the
chance to interact with senior herpetologists, and (2) an outlet to present, in a semi-formal setting, the
results of their labors.

This newsletter is the result of a decision made at the inaugural meeting to provide a means of
publicly acknowledging papers presented at this and subsequent annual meetings. Further, the newsletter
will inform the herpetological community of new distribution records of Missouri’s herpetofauna, additions
to the bibliography dealing with the state herpetofauna and provide an outlet for the publication of short
notes dealing with the natural history of Missouri amphibians and reptiles.

ANNOUNCEMENTS

26th Annual Meeting of the Missouri Herpetological Association

The Twenty-sixth Annual Meeting of the Missouri Herpetological Association will be held on

28-29 September 2013 at Reis Biological Station, Crawford County, Missouri. A “call for papers” and
registration materials will be sent electronically in mid-July. For more information please contact Jeff
Briggler at:

Missouri Department of Conservation

P.O.Box 180

Jefferson City, MO 65102-0180

(573) 751-4115

E-mail: briggj@mdc.mo.gov

MHA on the Net

The Association has an official site on the Internet. Point your browser to http://www.moherp.org/
for copies of current and past publications and to view photos and information from past field trips and
meetings. Send ideas, suggestions, comments, and content to the Webmaster (webmaster@moherp.org).




Abstracts of Papers and Poster Presented at
the 25™ Annual Meeting of the
Missouri Herpetological Association

Lincoln University Busby Reservation
29-30 September 2012

HOME RANGE AND MOVEMENTS OF THE THREE-TOED BOX TURTLE
(Terrapene carolina triunguis) IN AN URBAN ENVIRONMENT

FELENA KING-COOLEY, J. DAREN RIEDLE, SIMONE JOHNSON, AND LUCAS PRATER
Department of Agriculture and Environmental Science, Lincoln University, Jefferson City, MO 65109.

Urban development has negative impacts on populations of eastern box turtles
(Terrapene carolina) in the form of habitat fragmentation, collection, and mortalities
from vehicles and free-ranging pets. There have been several studies conducted on the
movement of eastern box turtles within urban areas, but more work is needed to fully
understand how box turtle populations persist within these environments. Lincoln
University currently owns a 7.4-ha and a 14.7-ha green area in Jefferson City, MO,
consisting of woodland and grassland habitats. Prior to the initiation of this study, many
observations of three-toed box turtles (7. c. triunguis) had been made by the authors. To
better understand how fragmentation from urbanization affects movement patterns of
three-toed box turtles we outfitted 8 males and 7 females with Holohil R12B transmitters.
Our objectives were to observe movements of individual turtles in relation to the two
urban green areas and adjacent residential properties. We began fitting turtles with
transmitters in mid-March and to date have obtained 62 locations of. Of those 62
locations, 30 were undercover, generally partially buried under leaf litter, while turtles
were observed walking in the open on 8 occasions. We have also observed 3 instances of
mating, and 4 occurrences of turtles on private residences. On 20 occasions telemetered
turtles were in extremely dense vegetation so no visual observation was possible. Three-
toed box turtles on this site preferred areas with some vegetation, as the mean canopy
cover of all locations was 94%. Four individuals though, have been observed basking
along the woodland edge on several occasions. This work lays the foundation for long-
term studies of three-toed box turtles at this site with strong emphasis on habitat
selection, movement patterns, population structure, and growth and survivorship.



POPULATION STRUCTURE AND GROWTH IN AN URBAN POPULATION OF
THREE-TOED BOX TURTLES (Terrapene carolina triunguis)

Simone Johnson, J. Daren Riedle, Felena King-Cooley, and Lucas Prater
Department of Agriculture and Environmental Sciences, Lincoln University, Jefferson City, MO 65101

Urban development has negative impacts on populations of eastern box turtles
(Terrapene carolina) in the form of habitat fragmentation, collection, and mortalities
from vehicles and free-ranging pets. There have been several studies conducted on the
life history of eastern box turtles within urban areas, but more work is needed to fully
understand how box turtle populations persist within urban environments. Lincoln
University currently owns a 7.4-ha and a 14.7-ha green area in Jefferson City, MO,
consisting of woodland and grassland habitats. Prior to the initiation of this study, many
observations of three-toed box turtles (7. c. triunguis) had been made by the authors. To
determine population structure of three-toed box turtles on this site we began marking all
turtles observed utilizing a code of unique notches filed in the marginal scutes. For each
turtle we counted annuli and measured distance between annuli on the third and fourth
costal scutes. To date, 49 box turtles were marked; 30 are males, 18 are females, and 1
juvenile. In addition, 3 unmarked males have been observed mating with telemetered
females. Lincoln-Peterson population estimates using the Chapman modification for
small sample sizes estimated population size at 18.2 + 5.4 on the 7.4-ha site and 34 +
14.7 on the 14.7-ha site. We have not yet been following turtles long enough to validate
annuli, but we have been able to count up to 20 annuli. After 20 annuli the carapace
becomes to worn to see all annuli. Mean growth for the first annuli is 4.5-mm, 2.0-3.1
mm for annuli 2-11, and 1-1.5 mm for annuli 11-13. At 11 annuli and greater, depending
on the individual, the annuli become too crowded to measure suggesting that turtles are
reaching sexual maturity at this point. This work lays the foundation for long-term studies
of three-toed box turtles at this site with strong emphasis on habitat selection, movement
patterns, population structure, and growth and survivorship.

THE MISSOURI RIVER FISH AND WILDLIFE MITIGATION HERPS: THE
GIFT THAT KEEPS ON GIVING.

Bass, M. Neil
US Army Corps of Engineers, Kansas City, Missouri 64106

The U.S. Army Corps of Engineers’ Missouri River Fish and Wildlife Mitigation
Project was authorized by Congress in 1986 to mitigate for the 522,000 acres of habitat
lost due to the completion of the Bank Navigation and Stabilization Project by acquiring
and/or developing 166,750 acres of habitat. Habitats created as of 2006, were 1,112 acres
of side channels, backwaters, scour holes, and restored tributaries, 5,447 acres of
emergent, scrub-shrub, and forested wetlands, and 22,038 acres of grassland, shrubland,
and forest habitats created. The project continues to give by continuing to increase in
size and acres of habitat restored, now over 60,000 acres. Preliminary frog surveys have
been conducted but much more work could be done. Citizen scientists have the
opportunity to aid in the knowledge base of this recovering riverine system.



AN EFFECTIVE METHOD FOR INCREASING THE CATCH RATE OF
PITFALL TRAPS

Donald T. McKnight, Tyler L. Dean, and Day B. Ligon
Department of Biology, Missouri State University, Springfield, MO 65807

Pitfall traps are widely used by researchers to survey a wide variety of terrestrial
taxa. To test a method for improving the results of pitfall traps, we built a Y-shaped drift
fence with six pitfall traps on each arm. We improved the pitfall traps by staking four
pieces of aluminum flashing around each of the traps in order to increase their effective
area. We used the aluminum flashing wings every other day. Traps without flashing
caught a total of 395 reptiles and amphibians representing 16 species, and traps with the
flashing caught a total of 624 reptiles and amphibians representing 21 species.

REINTRODUCTION OF A LONG-LIVED SPECIES: THE ALLIGATOR
SNAPPING TURTLE

Travis Anthony’, Daren Riedle?, and Day Ligon'
! Department of Biology, Missouri State University, Springfield, MO 65897
’Department of Agriculture and Environmental Sciences, Lincoln University, Jefferson City, MO 65101

Reintroduction biology has recently become a popular tool for conservation of
imperiled species. However, many reintroduction projects include little to no follow up of
the outcome of reintroduction attempts. The alligator snapping turtle (Macrochelys
temminckii), a long-lived and cryptic species, merits reintroduction because the species
has experienced alarming declines throughout its range due to overharvest and habitat
modification. In this study we report the latest findings on a head-start and reintroduction
effort currently underway at the Caney River in northeastern Oklahoma. All released
juveniles exhibited measurable growth by their first recapture 1-3 years later. Changes in
body condition varied, but individuals tended to experience a decrease in body condition
after the first year of release, followed by an increase, and then a leveling off.
Survivability was 64% and capturability was 30% for sampling efforts in 2010 — 2012.
The rate of survival and capturability reflect failure to detect individuals when individuals
may have in fact been present, dispersal to deeper water closer to the lake, emigration,
and/or death. Follow-up studies will track individuals via radio telemetry to monitor
movements and track population changes.



RADIO TELEMETRY OF BLANDING’S TURTLE MOVEMENT AND
POPULATION ECOLOGY OF TURTLES AT SQUAW CREEK NATIONAL
WILDLIFE REFUGE

Jackie Davis', Heather Loe', Tayla Messa', Carrie Richardson', Nicole Wallace', Mark S.
Mills' and Darrin Welchert
'Department of Biology, Missouri Western State University, St. Joseph, MO 64507
U S. Fish and Wildlife Service, Squaw Creek National Wildlife Refuge, Mound City, MO 64470

The purpose of our study was to assess the population ecology of turtle species at
Squaw Creek National Wildlife refuge and to trap and track the movements of
Emydoidea blandingii, Blanding’s Turtle. The Blanding’s turtle is considered state
endangered in Missouri.

TURTLE POPULATIONS ON AN INTENSIVELY MANAGED MDC WETLAND
AREA

Vic Bogosian III
Missouri Department of Conservation, Eagle Bluffs Conservation Area, Columbia, MO 65203

The Missouri Department of Conservation (MDC) manages 15 conservation areas
statewide in an intensive, moist soil-focused framework to provide wetland habitat for
migratory and resident wildlife species. Migratory waterfowl, shorebirds, and wading
birds are the primary focal species of habitat management objectives, but non-target
species like reptiles, amphibians, and mammals are expected to benefit from these
management decisions. Freshwater turtles are non-target organisms that are relatively
easy to capture and mark, and serve as a good indicator of chronic habitat conditions.
Eagle Bluffs Conservation Area (EBCA) is an intensively managed wetland area that lies
in the Missouri River floodplain ca. 12.9 km southwest of the city of Columbia. We were
interested in beginning a mark-recapture program that would allow us to compare
management activities with turtle population and occurrence patterns. We were also
interested in tracking long-term climatic and floodplain conditions, as these typically co-
vary with management decisions to some degree. In 2011, we began a survey project of
turtles on EBCA to establish baseline data on species composition and population
patterns. Over the course of the next 18 months, we captured and marked over 700
individuals of 4 different aquatic turtle species. River level conditions during 2011-2012
varied widely and were representative of extreme conditions that are reasonably expected
within the Missouri River. Turtle captures increased during our second year, most likely
due to increased familiarity with EBCA and increased, focused effort. Recaptures
accounted for 7% of our total captures, suggesting that we have yet to saturate turtle
populations with marked individuals. We interpret this as indication of large populations
that may or may not experience high rates of emigration and immigration.



METAPOPULATION ECOLOGY OF TURTLES ON THE CAMPUS OF
MISSOURI WESTERN STATE UNIVERSITY

Heather Loe, Tayla Messa, Carrie Richardson, Nicole Wallace and Mark S. Mills
Department of Biology, Missouri Western State University, St. Joseph, MO 64507

My presentation is Metapopulation Ecology of Turtles on the Campus of Missouri
Western State University. We studied the metapopulation of turtles on campus over the
summer and my presentation will cover our findings, including the population and
movements of turtles on campus over the last 4 years.

SEXUAL DISCRIMINATION AND PARASITIC EFFECTS IN A TERRITORIAL
SALAMANDER, Plethodon angusticlavius

Benjamin Dalton, Alicia Mathis, and Adam Crane
Department of Biology, Missouri State University, Springfield, MO 65897

The ability to determine the sexual identity of a conspecific via chemical cues has
been shown in some Plethodontid salamanders, but never before in the Ozark zigzag
salamander Plethodon angusticlavius. Like other Plethodontids, P. angusticlavius is
territorial and possesses a suite of behaviors used in territorial contests. Salamanders
were introduced to substrate cues from same-sex vs. opposite-sex conspecifics while
behaviors were recorded during 15 min trials. P. angusticlavius responded to the sex of
the cue donor in several behaviors, while other behaviors simply differed based on the
sex of the focal salamander. Prior to testing, some individuals were identified as having
been parasitized by the mite Hannemania eltoni. When analyzed separately, behavior of
these individuals revealed significant effects of parasite load on territorial behavior.

A BEHAVIORAL SYNDROME IN THE SOUTHERN REDBACK
SALAMANDER (Plethodon serratus)

Travis Reeder, Dr. Alicia Mathis, and Adam Crane
Department of Biology, Missouri State University, Springfield, MO 65807

In general, animals are predicted to behave in ways that are presumed to
maximize fitness, such as retreating at the sign of a predator or being aggressive in
mating competitions and territorial conflicts. However, responses to specific stimuli can
be highly variable. In some populations, thus variation is explained in part by
“personality” differences among individual; for example, individuals that are relatively
bold in the presence of conspecifics are also relatively bold in the face of predators.
When an individual’s behavior is correlated across different contexts, it is said to exhibit
a “behavioral syndrome”. In this study, we compared behavior of adult Southern
Redback Salamanders (P. serratus) in two contexts: (1) exploring unfamiliar territory,



and (2) learning to adopt a foraging task. For females, individuals that excelled in the
foraging task also had a tendency to travel greater distances from their own territory
compared to individuals that were less successful in the foraging task. In contrast, males
failed to show any consistency in behaviors between the two contexts.

AGGRESSIVE AND FORAGING BEHAVIOR OF LARVAL SALAMANDERS
(Ambystoma annulatum): EFFECTS OF DIET QUALITY

Courtney Heuring, Whitney Heuring, Alicia Mathis, and Adam Crane
Department of Biology, Missouri State University, Springfield, MO 65897

The diet of an individual can affect its body condition and body size, and may
consequently influence its aggressive behavior and the behavior of its opponents in
competition. We tested the effects of diet quality on body condition and behavior of
Ambystoma annulatum larvae. Larvae fed high-quality diets had significantly larger body
sizes and better body conditions than larvae fed low-quality diets. Larvae from the two
diet treatments were then paired with opponents that were fed high-quality diets, and the
number of bites was recorded in the absence and presence of food. In the absence of
food, high-diet treatment salamanders bit their opponents more than did low-diet
treatment salamanders. In the presence of food, opponents bit low-diet treatment
salamanders more than high-diet treatment salamanders. These results suggest that the
chance of winning or losing aggressive contests in nature depends on factors that include
diet quality, body size, and/or body condition.

EMBRYONIC LEARNING OF FOOD-RELATED CUES IN RINGED
SALAMANDERS (Ambystoma annulatum)

Emilee Helton, Alicia Mathis, and Adam Crane
Department of Biology, Missouri State University, Springfield, MO 65897

The ability of embryos to learn can prepare them for selective pressures that they
will face after hatching. These pressures include factors such as food availability and
predation pressure, which can vary over time. Studies of learning by embryos are
relatively rare, but previous studies showed that some types of embryonic learning can
occur in amphibians. I tested the hypothesis that larval ringed salamanders (Ambystoma
annulatum) that are exposed to a novel food scent as embryos exhibit foraging behavior
and a preference toward the scent when exposed to the same cue post-hatching.
Preliminary results indicate a tendency for larvae that were exposed to a food scent as
embryos to display increased activity and a preference for areas near the scent compared
to larvae that were exposed to a blank control as embryos.



METABOLIC DIFFERENCES AMONG CLUTCHES OF NEWLY HATCHED
SPOTTED SALAMANDERS (Ambystoma maculatum)

Valerie Jones, Alicia Mathis, and Adam Crane
Department of Biology, Missouri State University, Springfield, MO 65897

For animals in variable or unpredictable environments, individuals often exhibit a
diversity of phenotypes. Many amphibians lay their eggs in vernal pools which are
highly variable spatially and temporally. In ambystomatid salamanders, clutch
differences in some morphological characteristics have been reported, but no studies have
looked for metabolic differences among clutches. We raised eggs from spotted
salamanders (Ambystoma maculatum) from six clutches in the laboratory, with eggs from
each clutch kept together. Within 24 hours after hatching, we quantified heart rates of
larvae by observing them under a dissecting microscope. There was a significant
difference in heart rates among clutches. These differences could have been due to subtle
differences in rearing environments between the clutches or to genetic differences.

DIRECT AND REMOTE METHODS OF ASSESSING TURTLE NESTING
BEHAVIOR

DENISE M. THOMPSON', BRIAN FILLMORE?, AND DAY B. LIGON'
'Department of Biology, Missouri State University, Springfield, MO 65897
ZTishomingo National Fish Hatchery, Tishomingo, OK 73460

Although nesting behavior has been described for a few well-studied species,
detailed information is lacking for most turtles. Interspecific variation in nesting
behavior is of ecological and evolutionary interest, but such behavior is particularly
relevant for species of conservation concern. We employed three techniques to
investigate nesting behavior in a captive population of alligator snapping turtles
(Macrochelys temminckii), a species for which head-start programs have been initiated.
Visual observations, time-lapse cameras, and temperature data loggers were all used to
assess nesting activity at different resolutions. Visual observations provided the most
detailed information on nesting activity. However, it was not possible to observe all
turtles’ activities, especially when multiple animals’ terrestrial activity overlapped.
Time-lapse cameras were most useful for capturing absolute activity times and terrestrial
activity frequency, but were unable to generate comparable detailed resolution of
behavior. Finally, temperature loggers provided reliable data to obtain information on
general activity patterns and nesting events for all marked females. In combination, these
three complimentary techniques provided a robust description of most aspects of the
species’ nesting behavior. Additional observations of these turtles in coming years will
provide more information about within-individual variation in nesting behavior.



THE EFFECTS OF RECREATIONAL BOAT TRAFFIC ON INJURY RATES IN
FRESHWATER TURTLES IN NORTHEASTERN OKLAHOMA

Ethan C. Hollender, Travis L. Anthony, and Day B. Ligon
Department of Biology, Missouri State University, Springfield, MO 65897

Boat traffic has long been known to impact large marine animals such as
manatees and sea turtles, but few studies have investigated the effects of recreational boat
collisions on freshwater vertebrates. We compared injury rates in aquatic turtles across
three rivers in northern Oklahoma. Specifically, we compared injury rates among
different species over the summers of 2011 and 2012. 8.7% of individuals trapped carried
evidence of traumatic injury. Trachemys scripta and Graptemys ouachitensis accounted
for 92.6% of the injuries within the nine species studied. The injury rates within these
species were 8.8% and 13.4%, respectively. Left and right limbs were missing with
approximately equal frequency, while turtles were 2.4 times more likely to be missing a
rear limb than a forelimb. The same pattern was seen, though less drastically, in shell
damage, which occurred with roughly equal frequency on the right and left sides, but was
1.4 times more likely to occur on the posterior shell than on the anterior shell. Further
analysis will determine relationships between injury rates and amount of boat traffic,
distance from boat ramps, and water depth. Taken together, these data will provide
insight into what circumstances are most likely to lead to boat-turtle collisions and the
ways in which variation in turtle behavior can affect each species’ susceptibility to
collisions.

Unusual Ambystoma maculatum photographed by Bruce Schuette at Cuivre River State Park in Lincoln ,
MO (digital image deposited in University of Missouri Herpetology collection, UMC 2286-AP)
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NATURAL HISTORY NOTES

NEW HERPETOLOGICAL DISTRIBUTION RECORDS FOR
MISSOURI IN 2012

Richard E. Daniell, Brian S. Edmond2 and Jeffrey T. Briggler3
1Division of Biological Sciences, University of Missouri, Columbia, MO 65211

2Computer Services, Missouri State University, Springfield, MO 65897
3Missouri Department of Conservation, P.O. Box 180, Jefferson City, MO 65102

The following list represents new county records accumulated or brought to our
attention since the publication of Daniel ef al. (2011). Publication of these records
extends our knowledge of the amphibians and reptiles native to Missouri. In addition,
recipients of this list have the opportunity to update checklists and distribution maps.
Finally, the publication of this list allows us to acknowledge the contributions of the
many individuals who have provided information or specimens.

Earlier updates have used Johnson (2000) as the authority for new herpetological
county records; however, Johnson’s distribution maps are now more than a decade out of
date. Furthermore, a number of county records reported by Johnson have not been
subsequently verified with museum voucher specimens and are not recognized as valid
by Daniel and Edmond (2012). Beginning with this note and in future updates we will
use the current version of the Atlas of Missouri Amphibians and Reptiles as the basis for
reporting new Missouri county records.

The specimens listed below represent the first reported occurrence of the species
within a given county and are based on catalogued voucher specimens or photographs
deposited in a public institution.  Distribution records are presented in the standardized
format of Collins (1989): common and scientific name, county, specific locality (unless
withheld for species of special concern), legal description of locality, date of collection,
collector(s), institution and catalogue number where the specimen is deposited.

The following abbreviations indicate the institutional collections where specimens
reported in this note have been deposited: KUDA- Natural History Museum, University
of Kansas, Lawrence, KS; LACM- Natural History Museum of Los Angeles County, Los
Angeles, CA; UMC-Dean E. Metter Memorial Collection, University of Missouri,
Columbia, MO. Unless otherwise indicated, all distribution records are documented by
post-metamorphic/hatchling fluid preserved specimens.

We would like to extend our appreciation to B. Barton, M. Bedford, A. Beston, C.
Crabtree, B. DeCavele, J. Decker, R. Krager, S. Liebi, D. Ligon, C. Montgomery, T.
Nagel, D. Riedle, D. Siegel, B. Stehl, and K. Sulkowski for contributing specimens or
photographs that were used in this note.
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AMPHIBIA: CAUDATA (SALAMANDERS)

SPOTTED SALAMANDER

Ambystoma maculatum

Benton Co.: CR SE-810, ~0.2 km N Jct. Poorboy Rd. (T40N R22W S24); 11 March
2012; J. Decker (digital image, UMC 2186P).

MARBLED SALAMANDER

Ambystoma opacum

Madison Co.: Fredericktown, Rt. D, ~0.5 km NW Jct. CR 527 (T33N R6E S8); 1
September 2012; A. Nicholson (digital image, UMC 2197P).

SMALL-MOUTHED SALAMANDER

Ambystoma texanum

Barton Co.: Golden Prairie (MPF)(T30N R29W S8); 10 May 2012; T. Priesendorf, K.
Tvendt, R. Rimer (larvae; digital image, UMC 2219P).

Vernon Co.: Camp Clark (T35N R31W S12); 31 May 2012; D. Riedle (digital image,
UMC 2198P).

TIGER SALAMANDER

Ambystoma tigrinum

Greene Co.: FR 129, nr. Jct. FR54 (T30N R22W S9/10); 23 July 2012; E. Ligon (digital
image, UMC 2233P).

CENTRAL NEWT

Notophthalmus viridescens

Benton Co.: ~4.4 km W-WSW Fristoe (T39N R22W S22); 25 April 2012; J. Briggler, S.
Snow, C. Bodinof (digital image, UMC 2341P).

Moniteau Co.: ~4.8 km SW Sandyhook (T46N R14W S27); 25 March 2012; R. Krager,
G. Pinson (color photograph, UMC 2288P).

AMPHIBIA: ANURA (FROGS AND TOADS)

FOWLER’S TOAD

Anaxyrus fowleri

Montgomery Co.: Graham Cave State Park (T48N R6W S27/28); 8 May 2011; M.
Bedford, K. Ensign (digital image, UMC 2091P).

GRAY TREEFROG

Hyla versicolor

Chariton Co.: 0.8 km W Lake Nehai Tonayea (T55N R18W S3); 31 March 2012; R.
Krager, B. Hainds (color photograph, UMC 2289P) (verified by call).

CAJUN CHORUS FROG

Pseudacris fougquettei

Stoddard Co.: CR 283,0.3 km N Jct. Rt. J (T26N R8E S12); 16 March 2012; R. Daniel,
C. Gerhardt (UMC 8809).
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REPTILIA: SQUAMATA (LIZARDS)

PRAIRIE RACERUNNER

Aspidoscelis sexlineata

Cole Co.: Private quarry (T42N R13W S28); 30 September 2012; J. Briggler (digital
image, UMC 2225P).

WESTERN SLENDER GLASS LIZARD

Ophisaurus attenuatus

Dallas Co.: CR 65, Church Grove Cemetery (T33N R20W S29); 17 April 2012; B.
Barton (digital image, UMC 2189P).

COAL SKINK

Plestiodon anthracinus

Maries Co.: 3.2 km NW Vichy (T39N R8W S3); 8 April 2012; R. Krager, G. Pinson
(color photograph, UMC 2291P).

GREAT PLAINS SKINK

Plestiodon obsoletus

Buchanan Co.; St. Joseph, Near Jct. Commonwealth Dr. and Commons Dr. (T57N
R35W S26/35); 27 August 2011; L. Voltmer (digital image, KUDA 012253) (Voltmer
2012).

REPTILIA: SQUAMATA (SNAKES)

WESTERN COTTONMOUTH

Agkistrodon piscivorus

Ste. Genevieve Co.: Unknown locality; 21 June 2012; K. Sulkowski (digital image,
UMC 2195P).

TIMBER RATTLESNAKE

Crotalus horridus

Moniteau Co.: Clifty Spring Rd. (T44N R14W S30); 7 July 2012; S. Liebi (digital
image, UMC 2346P).

EASTERN HOG-NOSED SNAKE

Heterodon platirhinos

Benton Co.: Warsaw, 21029 Flippen Rd. (T39N R22W S23); Summer 2008; S. Snow
(digital image, UMC 2345P).

Polk Co.: CR S-90 Jct. CR E-425 (T34N R23W S32); 16 October 2012; B. Edmond
(digital image, UMC 2333P).

PRAIRIE KINGSNAKE

Lampropeltis calligaster

Ozark Co.: CR 365, ~0.2 km S Jct. CR 368 (T23N R11W S6); 22 August 2012; J.
Briggler (digital image, UMC 2343P).
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RED MILKSNAKE

Lampropeltis triangulum

Mississippi Co.: MO 102, ~1.8 km S Jct. Rt. RB (T23N RI16E S24); 2 July 2012; C.
Crabtree (color photograph, UMC 2183P).

PLAIN-BELLIED WATERSNAKE

Nerodia erythrogaster

Cedar Co.: CR 1575, ~0.2 km S Jct. CR 676 (T35N R26W S15); 8 April 2002; B.
Edmond (UMC 8796).

DIAMOND-BACKED WATERSNAKE

Nerodia rhombifer

Nodaway Co.: Maryville Sewage Lagoons (T64N R35W S22); 26 March 2012; B. Stehl
(digital image, UMC 2190P).

NORTHERN WATERSNAKE

Nerodia sipedon

Nodaway Co.: Maryville Sewage Lagoons (T64N R35W S22); 26 March 2012; B. Stehl
(digital image, UMC 2191P).

GRAHAMS CRAYFISH SNAKE

Regina grahamii

Chariton Co.: Rt. CC, ~0.5 km N Yellow Creek (T55N R20W S3); 5 May 2012; R.
Daniel (UMC 8815).

NORTHERN RED-BELLIED SNAKE

Storeria occipitomaculata

Adair Co.: Kirksville (T62N R15W S8); 24 May 2012; A. Beston (digital image, UMC
2234P).

WESTERN RIBBONSNAKE
Thamnophis proximus
Cass Co.: (T43N R32W S8); 18 May 2011; B. DeCavele (digital image, UMC 2179P).

EASTERN GARTERSNAKE

Thamnophis sirtalis

Cedar Co.: CR 1481, ~0.3 km S Stockton Lake (T35N R26W S16); 9 October 2012; B.
Edmond (UMC 8823).

LINED SNAKE

Tropidoclonion lineatum

Polk Co.: MO 123 (T35N R24W S27); 16 October 2012; B. Edmond (digital image,
UMC 2337P).
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REPTILIA: TESTUDINES (TURTLES)

SMOOTH SOFTSHELL

Apalone mutica

Livingston Co.: Grand River at US 65 bridge (TS7N R24W S14); 12 July 1977; B.
Hubbs (photo, LACM PC1547)(Hubbs 2012).

NORTHERN MAP TURTLE

Graptemys geographica

Camden Co.: Osage Beach (T39N R16W S16); 1 April 2012; G. Pinson (color
photograph, UMC 2290P).

Polk Co.: Little Sac River at CR E-510/S-65 (T32N R24W S13); 9 October 2012; B.
Edmond (digital image, UMC 2323P).

OUACHITA MAP TURTLE

Graptemys ouachitensis

Adair Co.: Kirksville, Bus. 63, ~0.3 km S Jct. Franklin Str. (T62N R15W S21); 31 July
2012; A. Wilmes (digital image, UMC 2196P) (Wilmes and Montgomery 2012).

Ripley Co.: Current River (T24N R2E S32); 24 August 2012; J. Briggler, K. Irwin
(digital image, UMC 2344P).

MISSISSIPPI MAP TURTLE

Graptemys pseudogeographica

Ozark Co.: Bryant Creek (T23N R12W S32); 15 August 2012; J. Briggler, K. Larson
(digital image, UMC 2342P).
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RECORDS OF REPTILES AND AMPHIBIANS FROM WAKONDA
STATE PARK, LEWIS COUNTY, MISSOURI

Corissa Lennon '? and Chad E. Montgomery'
'Department of Biology, Truman State University, Kirksville, MO 63501
2Depar’tment of Biological Sciences, Eastern Illinois University, Charleston, IL 61920

Wakonda State Park in Lewis County, Missouri, established in 1960, consists of
420 hectares of sand prairie, deciduous woodland, wetland, and wet prairie habitats.
There is little topographical relief with elevation ranging from 141 to 153 meters above
sea level. Prior to establishment as a park, the area was dredged for sand and gravel
resulting in the loss of the original flora of the area. After dredging, the sand/gravel pits
were transformed to lakes and wetlands, while the terrestrial habitats remained
completely composed of sand (MODNR 2007). The resulting sand prairie is the only
such habitat in the Missouri State Park System. In order to fulfill the mission of
Wakonda State Park, to restore and preserve the faunal communities of the habitats,
knowledge of the biodiversity of flora and fauna of the park is needed. Due to the
specificity of the sand prairie habitat, species of conservation concern within the state
may occupy the park. Such information will better enable park personnel to develop
management plans for the park.

We conducted a combination of nocturnal and diurnal opportunistic surveys on 17
different days by walking through the three types of terrestrial habitats (sand prairie,
woodland, and wetland) for 2 to 3 hours each morning and evening. We also utilized
aquatic hoop traps, pitfall trapping, and coverboard arrays. We distributed eight drift
fences (3 meters long and 0.9 meters tall out of silt fencing) throughout the sand prairie
and woodland habitats. Four fences had a 17 liter bucket sunk below the ground level on
each end and two funnel traps (0.9 meters long and 0.3 meters diameter) on each side of
the fence. We used 10 wood coverboards and 10 carpet coverboards measuring 1.2
meters by 1.8 meters, and four tin coverboards measuring 0.9 meters by 2.4 meters
equally throughout sand prairie and woodland habitats. We checked all traps and
coverboards twice a day for 17 days throughout May, June, and July. We placed hoop
traps in six different aquatic localities for 12 days and nights in June and July. For
testudines, carapace length is listed first and plastron length is listed second. For
squamates, snout-vent length is listed first and tail length is listed second.

The species diversity and abundance are low for Wakonda State Park when
compared to the surrounding Lewis County. The Shannon diversity index of reptiles was
H = 1.453 and evenness was 0.747. We also calculated a separate index for all
amphibians that was H = 1.864 and evenness was 0.958. The low diversity could be due
to the habitat degradation in the area prior to establishment as a park. None of the
original vegetation or landscape is still present today. Further, it is geographically
isolated by the Mississippi river to the east and agricultural land on the remaining three
sides, disrupting potential immigration into the park from bordering habitats.
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Anurans

Acris blanchardi (Blanchard’s Cricket Frog). Wakonda State Park. Individual in swamp
South of Jasper Lake at 1930h. 28 June 2010. Captured by CPL. Four individuals
(IM:3F) in swamp south of Jasper Lake between 1430h and 1500h. 6 July 2010.
Captured by CPL. Adult individual by bathroom of campground at 2014h. 17 September
2010. Captured by CEM and CPL. Individual in unnamed marsh West of Jasper Lake at
2047h. Captured by CEM.

Anaxyrus americanus (American Toad). Wakonda State Park. Two individuals (OM:2F)
under wooden coverboard and in pitfall array at 0830. 11 June 2010. Captured by CEM
and CPL.

Anaxyrus fowleri (Fowler’s Toad). Wakonda State Park. Six individuals (OM:6F) on State
Park Road between 2130h and 2205h. 10 June 2010. Captured by CEM and CPL. Adult
female on Agate Lake Road at 2135 h. 10 June 2010. Captured by CEM and CPL. Two
individuals (IM:1F) on Jasper Lake trail. 17 June 2010. Captured by CPL and RPL.
Three individuals (M:2F) on Agate Lake trail.19 June 2010. Captured by CPL and RPL.
Adult male on Agate Lake trail. 24 June 2010. Captured by CPL. Four individuals
(BM:1F) in pitfall trap arrays. 25 June 2010. Captured by CPL. Three subadult
individuals in pitfall trap arrays. 26 June 2010. Captured by CPL. Subadult outside
bathroom by campground at 2011h. 17 September 2010. Captured by CEM and CPL.
Individual at 2018. 17 September 2010. Captured by CEM.

Hyla versicolor (Gray Treefrog). Wakonda State Park. Adult male on South side of
gravel road to Jasper Lake at 2115h. 17 June 2010. Captured by CPL and RPL. Adult
female in unnamed swap west of Jasper Lake at 2145h. 17 June 2010. Captured by CPL
and RPL. Three individuals (2M:1F) in unnamed swamp west of Jasper Lake between
2135h and 2205h. 18 June 2010. Captured by CPL and RPL. Eight individuals (4M:4F)
in unnamed swamp west of Jasper Lake between 2122h and 2153h. 25 June 2010.
Captured by CPL and JAM. Adult female on Campsite Road traveling north on the east
side at 2100 h. 6 July 2010. Captured by CPL and JAM. Two individuals between
2016h and 2023h. 17 September 2010. Captured by CEM.

Lithobates catesbeianus (American Bullfrog). Wakonda State Park. Two subadult
individuals in pitfall trap. 16 June 2010. Captured by CPL. Four individuals (3M:1F) in
unnamed marsh west of Jasper Lake between 2105h and 2245h. 6 July 2010. Captured
by CPL and JAM. Four individuals (1M:3F) in unnamed marsh west of Jasper Lake
between 2230h and 2315h. 15 July 2010. Captured by CPL and JAM. Eight individuals
(4M:5F) in Black Willow Marsh between 2130h and 2300h. 17 July 2010. Captured by
CPL and JAM.

Lithobates clamitans (Green Frog). Wakonda State Park. Subadult individual in pitfall
trap. 16 June 2010. Captured by CPL. Subadult individual in unnamed marsh west of
Jasper Lake at 2130h. 18 June 2010. Captured by CPL and RPL. Subadult individual in
pitfall trap. 25 June 2010. Captured by CPL. Three individuals in unnamed marsh west of
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Jasper Lake between 1430h and 1500h. 25 June 2010. Captured by CPL. Subadult
individual in pitfall array. 26 June 2010. Captured by CPL. Fourteen individuals in
unnamed marsh west of Jasper Lake between 2045h and 2123h. 17 September 2010.
Captured by CEM and CPL.

Lithobates sphenocephalus (Southern Leopard Frog). Wakonda State Park. Subadult
individual in pitfall array. 17 June 2010. Captured by CPL. Adult individual on Jasper
Lake trail at 1415h. 17 June 2010. Captured by CPL. Five subadult individuals in pitfall
array. 19 June 2010. Captured by CPL. Subadult individual in unnamed marsh west of
Jasper Lake at 2310h. 15 July 2010. Captured by CPL and JAM. Six individuals
(1subadult:5 adult) in unnamed marsh west of Jasper Lake between 2047h and 2104h.
Captured by CEM and CPL.

Testudines

Chelydra serpentina (Snapping Turtle). Wakonda State Park. One individual in unnamed
marsh north of Quartz Lake. CL=24.5cm, PL= 19.3cm. 11 June 2010. Captured by CEM
and CPL. One individual in Cottonwood Pond. CL= 32.0cm, PL=24.5cm. 17 June 2010.
Captured by CEM and CPL. One individual on Agate Lake trail. 19 June 2010. Captured
by CPL and RPL.

Chrysemys picta (Painted Turtle). Wakonda State Park. Four individuals (1M:3F) in
unnamed marsh North of Quartz Lake. CL= 15.9cm, PL= 15.0cm; CL= 15.6cm, PL=
14.3cm; CL= 12.7cm PL= 11.9cm; CL= 10.1cm, PL=9.4cm. 11 June 2010. Captured by
CEM and CPL. Two individuals (1IM: 1F) in Cottonwood Pond. Two individuals
(IM:1F) in unnamed marsh north of Quartz Lake. CL= 15.5cm, PL= 13.9cm; CL=
14.9cm, PL= 14.1cm. 12 June 2010. Captured by CEM and CPL. Seven individuals (3M:
4F) in unnamed marsh west of Jasper Lake. CL= 12.9cm, PL= 12.1cm; CL= 14.1cm,
PL= 13.5cm; CL= 13.9cm, PL= 12.8cm; CL= 13.0cm, PL= 12.7cm; CL= 14.4cm, PL=
13.0cm; CL= 15.4cm, PL= 14.4cm; CL= 12.7cm, PL= 12.0cm. 16 June 2010. Captured
by CEM and CPL. One subadult female on Agate Lake trail. 19 June 2010. Captured by
CPL and RPL. One subadult female in unnamed marsh west of Jasper Lake. CL=
13.4cm, PL= 12.7cm. 25 June 2010. Captured by CPL. Five individuals (3M:2F) in
unnamed marsh west of Jasper Lake. CL= 13.9cm, PL= 13.8cm; CL= 16.5cm, PL=
15.7cm; CL= 162cm, PL= 15.3cm; CL= 10.4cm, PL= 10.0cm; CL= 15.3cm, PL=
14.3cm. 26 June 2010. Captured by CPL and JAM. Three individuals (OM:3F) in Eastern
Wishbone Marsh. CL= 14.8cm, PL= 13.5cm; CL= 15.0cm, PL= 13.9cm; CL= 15.8cm,
PL= 14.7cm. 17 July 2010. Captured by CPL and JAM. Adult female in Western
Wishbone Marsh. CL= 14.3cm, 13.7cm. 19 July 2010. Captured by CPL.

Trachemys scripta (Pond Slider). Wakonda State Park. Adult female in sand prairie north
of Quartz Lake. CL= 25.5cm, 24.0cm. 25 May 2010. Captured by CPL. Four individuals
(IM:3F) at Quartz Lake and Cottonwood Pond. CL= 20.7cm, PL= 19.9cm; CL=22.8cm,
PL= 21.4cm; CL= 22.5c¢cm, PL= 21.3cm; CL= 21.1cm, PL= 19.8cm. 11 June 2010.
Captured by CEM and CPL. One adult female at State Park Road. CL= 22.6cm, PL=
21.5cm. 12 June 2010. Captured by CEM and CPL. One adult female in campsite laying
eggs. 17 June 2010. Captured by CPL. Adult female on Wakonda State Park Road laying
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eggs. 18 June 2010. Captured by CPL and RPL. Five individuals (2M:3F) in unnamed
marsh west of Jasper Lake. CL= 19.6cm, PL= 18.1cm; CL= 21.9cm, PL= 19.8cm; CL=
14.7cm, PL= 13.9cm; CL= 15.5cm, PL= 15.1cm; CL= 21.4cm, PL= 20.1cm. Two
individuals (OM:2F) in unnamed marsh west of Jasper Lake. CL= 22.1cm, PL= 20.6cm;
CL= 22.7cm, PL= 21.2cm. 26 June 2010. Captured by CPL and JAM. Adult female in
Wakonda Lake by trailers. CL= 14.0cm, PL= 13.7cm. 1 July 2010. Captured by CEM.
Three individuals (2M:1F) in Eastern Wishbone Marsh. CL= 12.8cm, PL= 12.2cm; CL=
15.4cm, PL= 13.8cm; CL= 15.0cm, PL= 14.2cm. 17 July 2010. Captured by CPL and
JAM. Adult female in Western Wishbone Marsh. 20.2cm, PL= 18.9cm. 19 July 2010.
Captured by CPL.

Serpentes

Coluber constrictor (North American Racer). Individual on Agate Lake trail heading
east. 26 May 2010. Captured by CEM. Individual on Quartz Lake trail heading
southwest. 10 June 2010. Captured by CEM. Individual on Agate Lake trail heading east.
24 June 2010. Captured by CPL. Adult male in funnel trap in sand prairie south of Agate
Lake. SVL=89.6cm, TL=119.3cm. 19 July 2010. Captured by CPL.

Heterodon platirhinos (Eastern Hog-nosed Snake). Adult male in funnel trap north of
Quartz Lake. SVL= 72.4cm, TL= 83.4cm. 12 June 2010. Captured by CPL. Juvenile in
funnel trap east of Agate Lake parking area. 23 July 2010. Captured by CEM.

Lampropeltis calligaster (Prairie Kingsnake). Individual in sand prairie north of Quartz
Lake. 30 April 2010. Adult female on Agate Lake Road. SVL= 87.4cm, TL= 97.6cm. 10
June 2010. Captured by CEM and CPL. Adult female on Main Park Road. SVL= 84.5cm,
TL= 97.6cm. 10 June 2010. Captured by CEM and CPL. Individual in funnel trap. 23
July 2010. Captured by CEM.

Nerodia sipedon (Northern Watersnake). Individual on Agate Lake Road. 24 May 2010.
Captured by CPL. Individual at Quartz Lake on Northeast shore. 10 June 2010. Captured
by CEM and CPL. Individual at Agate Lake on southwest shore. 18 June 2010. Captured
by CPL and RPL.

Acknowledgements: We would like to thank J.A. Mantooth and R.P. Lennon for field
assistance, K. Smith for logistical support, Truman State University and Missouri
Department of Natural Resources for funding, and MODNR and Missouri Department of
Conservation for issuing permits for this study.
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NEW HERPETOLOGICAL SIZE RECORDS FOR MISSOURI

Richard E. Daniel
Division of Biological Sciences, University of Missouri, Columbia, MO 65211

In the most recent compilation of maximum size records for amphibians and
reptiles found in Missouri, several species lacked qualifying specimens and no size
maxima was given (Daniel 2011). Here I present one of those missing records and also
report on a snake that exceeded the previously reported maximum size for Missouri.
Body size measurements were taken to the nearest mm using the standard measurement
techniques for frogs (snout-vent length (SVL)) and snakes (SVL and total length (TL))
given by Conant and Collins (1998). Both specimens were catalogued and deposited in
the Dean E. Metter Memorial Collection, University of Missouri, Columbia, MO.

Moriarty Lemmon, ef al. (2008) investigated the speciation of trilling chorus frogs
of eastern and central North America and discovered a previously unknown cryptic
species found in the south central United States, including southeast Missouri.
Pseudacris fouquettei (Cajun Chorus Frog) until recently was only known from Ripley
Co. in Missouri and no qualifying specimen was available for the size record. On 16
March 2012, a number of individuals were collected from a small breeding chorus in a
flooded agricultural field ~5.3 km SE of Puxico in southern Stoddard Co. The largest
individual (UMC 8811) had a SVL of 3.1 cm.

Coluber constrictor is among the largest and most widespread snake species
native to Missouri. Recently, Katrina Street collected a male in Kansas City, Jackson
County that exceeded the previously reported maximum size for this species within the
state. The specimen (UMC 8820) had a SVL of 108.4 cm and a TL of 141.4 cm. The
previous size record for Missouri came from a Chariton Co. specimen (UMC 8799) and
had a TL of 135.2 cm (Daniel 2011).
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PREDATION OF AN ADULT BLANCHARD'S CRICKET FROG
(Acris blanchardi) BY A JUVENILE NORTHERN WATERSNAKE
(Nerodia sipedon) IN MISSOURI

Brian S. Edmond' and L. Michelle Bowe>

jComputer Services, Missouri State University, Springfield, MO 65897
? Department of Biology, Missouri State University, Springfield, MO 65897

Northern Watersnakes (Nerodia sipedon) and Blanchard's Cricket Frogs (Acris
blanchardi) are found throughout Missouri in a wide variety of aquatic and semi-aquatic
environments. Encounters between the two species are presumably frequent.

On 1 April 2012, on a muddy bank of the Sac River in east-central Dade County
(N37° 26.0653' W93° 39.7613'"), we observed a juvenile N. sipedon as it first captured an
adult A. blanchardi. Although the frog attempted to escape immediately after the initial
capture, it did not struggle again once the snake began consuming it.

The pair was first observed at or very near the initial capture of the cricket frog
and the entire event, lasting more than eight minutes, was recorded in a series of
photographs (below). The time for each photograph is included. The series of images
has been deposited in the Dean E. Metter Memorial Collection, University of Missouri,
Columbia, MO (UMC 2301P).

While the diet of N. sipedon consists primarily of fish, it is considered an
“aquatic-feeding generalist” and a wide variety of amphibian species are known prey
items for the species (Gibbons and Dorcas 2004). Perrill and Magier (1988) observed an
attempted predation on A. crepitans by N. sipedon and considered the latter to be the
primary predator on their cricket frog population in Indiana. In the only extensive study
of N. sipedon feeding habits in Missouri, 65% of the stomachs examined were empty. Of
the remainder, at least 76% of the stomach contents of N. sipedon consisted exclusively
of fish, approximately 2% anurans, 2% tadpoles, and 21% of the contents were
unidentifiable, although most contained fish scales (Bauman 1974). It should be noted
that Bauman's study site was a commercial fish hatchery where fish were potentially
more abundant than in a natural situation.

We believe this note to be the first published account of a predation event
involving these two species in Missouri.
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ASSOCIATION EVENTS IN 2012

Brian S. Edmond
Computer Services, Missouri State University, Springfield MO 65897

In 2012, the Missouri Herpetological Association (MHA) marked 25 years of
continuous annual meetings and field trips. Photos and details for all association events
can be found on the “Events” page of the Association’s web site
(http://www .moherp.org/).

The 25" Annual Meeting of the Missouri Herpetological Association was held on
29 - 30 September 2012 at Lincoln University's Busby Reservation, Jefferson City, Cole
County, Missouri.

A total of 33 members, representing ten (10) institutions and agencies, attended
the meeting. Fifteen paper sessions were presented during the regular meeting. A brief
business meeting followed the last regular presentation. Business meeting discussion
topics included the date and location of the 2013 meeting. After dinner, Dr. Daren
Riedle, professor at Lincoln University, spoke about his travels to South Africa as a guide
for herpetology safaris.

On Sunday morning, a subset of the group travelled to a private quarry in
southern Cole County, MO. The purpose of the trip was a brief survey of the area.
Twelve participants caught or observed more than 80 individual reptiles and amphibians,
representing a total of 10 species.

Table 1. List of species captured or observed during the Association's 2012 field trip.

Species Common Name No
Anaxyrus americanus American Toad 3
Acris blanchardi Blanchard’s Cricket Frog 4
Sceloporus consobrinus Prairie Lizard 36
Aspidoscelis sexlineata Six-lined Racerunner 2
Plestiodon fasciatus Common Five-lined Skink 1
Plestiodon anthracinus Southern Coal Skink 3
Scincella lateralis Little Brown Skink 11
Diadophis punctatus Ring-necked Snake 5
Lampropeltis holbrooki Speckled Kingsnake 1
Terrapene carolina Three-toed Box Turtle 14

The MHA would like to thank Lincoln University for generously hosting the 2012
meeting. We wish to extend a special appreciation to Daren Riedle for making
arrangements for the group to use the field station, obtaining access for the field trip site,
and presenting a fascinating narrative on South African wildlife.
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ADDITIONS TO THE BIBLIOGRAPHY OF REFERENCES ON THE
HERPETOFAUNA OF MISSOURI

Compiled by
Richard E. Daniel
Division of Biological Sciences, University of Missouri, Columbia, MO 65211

The following is a list of references dealing with the biology of amphibians and
reptiles from Missouri that have been brought to my attention since the publication of
Daniel (2011). Readers are requested to notify the author of any additional references
that should be included in future compilations.

Bodinof, C.M., J.T. Briggler, R.E. Junge, J. Beringer, M.D. Wanner, C.D. Schuette, J.
Ettling, R.A. Gitzen and J.J. Milspaugh. 2012. Postrelease Movements of
Captive-Reared Ozark Hellbenders (Cryptobranchus alleganiensis bishopi).
Herpetologica 68(2): 160-173.

Bodinof, C.M., J.T. Briggler, R.E. Junge, T. Mong, J. Beringer, M.D. Wanner, C.D.
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