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NOTES

Spring 2016 KHS Field Trip to Clark County was a Soggy Success

The 121 participants braved torrential rain and
treacherous roads around Clark County State Fish-
ing Lake the weekend of 29 April - 1 May 2016, and
were rewarded with the opportunity to observe a
wide variety of amphibians and reptiles. While the
wet weather prevented the participants from reach-
ing many promising sites, the wet weather allowed
for the discovery of many secretive species. Overall,
31 species (of the 47 known) were recorded during

the trip.

Friday evening was spent near the campsite and
driving the KS 94 blacktop east and north of the lake.
Saturday and Sunday were spent at various sites on
the Denton Ranch (north and west of the lake). Sat-
urday afternoon a group was able to make it south of
the lake to the 6M Ranch and were able to record the
only Texas Horned Lizard and Western Milk Snake (a
county record by Hunter Johnson) discovered.

FriPM  SatAM SatPM 6M SunAM Total
FROGS (7 of 10 species)
Great Plains Toad, Anaxyrus cognatus 2 0 0 0 0 2
Woodhouse's Toad, Anaxyrus woodhousii 2 1 0 0 0 3
Plains Leopard Frog, Lithobates blairi 23 1 1 0 0 25
Spotted Chorus Frog, Pseudacris clarkii 200+ 0 0 0 0 200
Boreal Chorus Frog, Pseudacris maculata 0 0 1 0 0 1
Western Narrow-mouthed Toad, Gastrophryne olivacea 0 1 2 0 0 3
Plains Spadefoot, Spea bombifrons 200+ 0 0 0 0 200
SALAMANDERS (1 of 1 possible species)
Western Tiger Salamander, Ambystoma mavortium 23 0 0 0 0 23
LIZARDS (6 of 7 species)
Eastern Collared Lizard, Crotaphytus collaris 2 18 24 16 5 65
Texas Horned Lizard, Phrynosoma cornutum 0 0 0 1 0 1
Prairie Lizard, Sceloporus thayerii 0 7 10 1 1 19
Great Plains Skink, Plestiodon obsoletus 1 5 14 4 3 27
Prairie Skink, Plestiodon septentrionalis 0 3 6 1 2 12
Six-lined Racerunner, Aspidoscelis sexlineata 1 6 13 1 3 24
SNAKES (16 of 24 species)
North American Racer, Coluber constrictor 0 2 4 0 1 7
Coachwhip, Coluber flagellum 0 2 6 1 1 10
Speckled Kingsnake, Lampropeltis holbrooki 0 2 4 1 1 8
Western Milksnake, Lampropeltis gentilis + 0 0 0 1 0 1
Great Plains Ratsnake, Pantherophis emoryi 0 10 9 4 2 25
Long-nosed Snake, Rhinocheilus lecontei 0 0 0 1 0 1
Western Groundsnake, Sonora semiannulata 5 29 86 42 21 183
Ring-necked Snake, Diadophis punctatus 2 48 172 106 21 349
Chihuahuan Night Snake, Hypsiglena jani 1 19 69 14 6 109
New Mexico Threadsnake, Rena dissectus 2 20 77 41 2 142
Plains Hog-nosed Snake, Heterodon nasicus 0 0 2 0 0 2
Plains Black-headed Snake, Tantilla nigriceps 0 2 1 0 0 3
Plain-bellied Watersnake, Nerodia erythrogaster 0 2 4 0 0 6
Western Ribbonsnake, Thamnophis proximus 0 2 2 0 0 4
Common Gartersnake, Thamnophis sirtalis 0 3 3 0 0 6
Dekay's Brownsnake, Storeria dekayi 0 0 1 0 0 1
TURTLES (1 of 6 species)
Slider, Trachemys scripta 0 1 0 0 0 1
TOTALS Species 31 Individuals 1463
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Participants who signed in were Jacob Alexander,
Tanner Alexander, Liz Ang, Mary Kate Baldwin, Ma-
ria Banuelos, Jacob Basler, Ashmika Behere, Lucre-
sia Bradfield, Melissa Brown, Ken Brunson, Lee Ann
Brunson, Cooper Butler, Jeff Calhoun, Zack Cordes,
Kypfer Cordts, Walter Couch, Brylee Courkamp, Kris-
tina Crabb, Alberto Cruz, Charlotte Daniel, Charlotte
Daniel, Miranda Deblauwe, Emily Denton, Eli Denzer,
Denise Dias, Andrew DuBois, Ben Elliott, Gabriella
Emanouel, Cody Farra, Colton Farra, Kyle Findley,
Victoria Gaa, Erica Gandara, Jonathan Garcia, Junior
Garcia, Alejandra Gonzalez Pena, Roxanna Hamid-
pour, Jeff Haug, Mayah Haug, Chelsea Hawk, Lina
Heckert, Becca Henslow, Hanna Henslow, Evelyn
Hernandez, Marlene Hernandez, Jordon Hofmeier,
Adaira Hutto, Joe Hutto, Katelin Hutto, Paxon Hutto,
Sylvie Hutto, Brandon Jacobs, Clayton Jacobs, Trace
Jacobs, Cam Johnson, Grant Johnson, Hunter John-
son, Katycie Johnson, Skylar Johnson, Jeanette Ma-
rie Kekahbah, Luke Kerns, Eric Kessler, Joey Kippen-
berger , Katie Kirwan, Kelly Kluthe, Bella Koth, Aidan
Lawson, Jacob Lockhart, Alan Maccarone, Alan Mac-
carone, Leslie Mamahua, Dexter Mardis, Kurtis Mei-
er, Kathy Nicholson, Darian Oakley, Avery Ollig, Chris

Ken Brunson and Travis Taggart discuss some the speci-
mens found with Rancher Charles Couch (center) at the
campsite. All photos by Kevin Urbanek.

L

- o
- A

A couple New Mexico Threadsnakes. The wet conditions
and warmer temperatures on Saturday and Sunday helped
yield 142 of these secretive snakes.
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Ollig, Justin Patterson, Anessa Pecina, Serena Ran-
dolph, Daren Riedle, Tamera Riedle, Zach Riedle,
Maria Rivas, Daisy Rivera, Carlos Sanchez Jr., Av-
ery Schmidt, Curtis Schmidt, Landon Schmidtberger,
Lane Schmidtberger, David Schmitt, Indson Schmitt,
Lisa Schmitt, Cameron Schwanke, Elias Silva, Me-
lissa Skelton, Jenny Smith, Macey Steckel, Bruce
Taggart, Jess Taggart, Meg Taggart, Travis Taggart,
Robert Tenny, Lourdes Tovar, Alicia Trejo, Bennett
Tuel, Hadley Tuel, Josh Tuel, Kelley Tuel, Brian Tu-
plin, James Tuplin, Hayley Urbanek, Kevin Urbanek,
Ryan Urbanek, Augustin Vega, Thomas Vitkus, Ben
Wakefield, Lisa Wehrly, Lora Wehrly, Jackson Wells,
Jon Zuercher.

A special thanks is due to Charles Couch for access
to his extensive ranch, and to the 6M ranch and the
Denton Ranch for granting us permission to survey
their properties. We owe a special debt of gratitude to
KDWPT park manager Jon Zuercher for many cour-
tesies before and during our stay.

Travis W. Taggart
KHS Field Trip Chairperson
Hays, Kansas 67601

o "?‘h o 4
A group of herpetologists gather around a rock to see what
was found underneath.

The county record Western Milksnake found by Hunter
Johnson. A remarkable find given the number of people
that have worked these hillsides in vain.
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Results of the KHS Summer Field Trip to the Caney River,
Chautauqua County, Kansas

The KHS Summer Field Trip was headquartered at
the city park in Elgin, Kansas for the weekend of 29-
31 July 2016. The Elgin City Commission generously
opened up their air-conditioned community building
at the park, which was welcomed by all the partici-
pants.

The goal of the field trip was to trap the Caney River
(and nearby tributaries) with the hope of capturing

FROGS

one of the 200+ Alligator Snapping Turtles that had
been repatriated just downstream in Oklahoma over
the past 10 years. When not setting or checking turtle
traps, the field trip participants spent their time driving
the adjacent roads.

A list of species reported is give below. No Alligator
Snapping Turtles were captured. A list of the partici-
pants (24+) was never recorded.

American Toad, ANaxyrus @mMEIiCANUS .............cccceuuueeeeeeeaaaee e e eeeeeeeeeaeaeeeeanes 2
Blanchard's Cricket Frog, Acris blanchardi ..............c.cccccuoiiiiiiiiiiiiiiieeee, 40+
Gray Treefrog complex, Dryophytes chrysoscelis/versicolor ................cccccuo...... 4
Western Narrow-mouthed Toad, Gastrophryne olivacea ..............c.cccccoocveeenunnen. 1
Plains Leopard Frog, Lithobates blaili.................ccouuiiciciiiiiiiiiieeeeeeeeeeeeeee 3
American Bullfrog, Lithobates catesbeianus .............ccccccveeeeeiiiiiciciiiiiieeeeeennn. 20+
TURTLES
Snapping Turtle, Chelydra Serpenting................cccccuuuieececeieeeiieiee e 3
False Map Turtle, Graptemys pseudogeographica ..............ccccoeeceecueeeeenaenaennnnn. 2
Southern Map Turtle, Graptemys ouachitensis ..............ccccccvoeeeeiieeeeiiiicceee 16
River Cooter, PSEUd@MYS CONCINNG ..........eeeueiieeeieiiaiieeeeeeeee e 1
Ornate Box Turtle, Terrapene ornata............c.cccccccooooeeiiieeeeeeeccccceeeee e 5
Three-toed Box Turtle, Terrapene triuNQuUIs...............ccoouiieeccieieeiiiaaaeee e 12
Pond Slider, Trachemys SCrPIa ...........uueeeeeieeeee e 20+
Eastern Musk Turtle, Sternothorus odoratus............c...eeeeeeeeeeeiiiiicccieieaeaee e 3
Spiny Softshell, Apalone Spinifera............cccuuueeeeiieiiiiiiiiieeeee e 16
LIZARDS
Slender Glass Lizard, Ophisaurus attenuatus.....................ccccccueeuiiieeeeeeeeeeeen... 1
Eastern Collared Lizard, Crotaphytus Collaris ..............ccoovvviiiiiiiiiiiiiiiiei e, 1
Common Five-lined Skink, Plestiodon fasciatus .............ccccccoviieiiiiiiicciiiieeeen. 1
Little Brown Skink, Scincella [ateralis ..................oooeeueeeeiieeieiieeeeeeieieeeeeeeeee e 2
Six-lined Racerunner, Aspidoscelis sexlineata (Linnaeus, 1766)........................ 6
SNAKES
North American Racer, Coluber CONSHiCtOr .........c...cccccoeeeeiiiiiiiiiiiiiea 1
Coachwhip, Coluber flagellum................ccccoiiiiiiiiiiiii e 2
Yellow-bellied Kingsnake, Lampropeltis calligaster.............cccooueecouieeeninnianannnnnn. 1
Rough Greensnake, Opheodrys @esStiVUs ............coccveieeiiiieiiiiiee e 4
Western Ratsnake, Pantherophis obSOIetUS .............c.ccceevieiiiiiiiiiiiiiiiieeeeeeee 5
Eastern X Broad-banded Copperhead, Agkistrodon contortrix X laticinctus..... 13
Timber Rattlesnake, Crotalus hOrridus ................uueeeieeeeeeeeeeeeeeeeiieee e, 3
Ring-necked Snake, Diadophis punctatus ............ccccceeeeeeieeeiiiiiiiieeeeeeaee e 1
Flat-headed Snake, Tantilla gracilis .............ooueeeiiiiiiiciiiieeee e 1
Rough Earthsnake, Haldea striatula..................ccccooiiioiiiiiiiiiiieeeeeeeeeeee 1
Plain-bellied Watersnake, Nerodia erythrogaster..............ccccccuiiviiiiiiiiieceennnnn. 2
Diamond-backed Watersnake, Nerodia rhombifer ..............ccceeeeeeeeeeeieeieeirieaaenn. 4
Common Watersnake, Nerodia SIpedOnN ...............ccouiiiiiiiiiiiiiiiie e 1
Dekay's Brownsnake, Storefia deKayi............cccouuiiiiieiiiiiiiiieeiiiiee e 1
Western Ribbonsnake, Thamnophis proXimus.............cccccceceiiieeiiiniienee e, 2
Common Gartersnake, Thamnophis SirtaliS ..............coccecoeeeeeiiiieiiiiiieceeeeeen 6
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KHS Campsite @ Elgin City Park. All photos by Rafe Brown.  Clockwise from the lower left, Aaron Short, Luke Welton,
Ashley Welton, Meg Taggart, Dexter Mardis, and Theran
Lantz w/ a Spiny Softshell.

Luke Welton and John Tollefson W|th one of the 16 Splny Ashley Welton showing off an duIt Snapping Turtle pulled
Softshells collected during the trip. from one of the traps Saturday afternoon.

Traps were set at six sites on the Caney River and Cedar Field trip participants heading out to check some turtle traps
Creek (pictured). upstream.

Collinsorum 5(2/3) September 2015 5
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Results of the KHS ‘Fall’ Field Trip to Barber County

Seventy people converged on Barber County State
Fishing Lake to attend the 2016 KHS ‘Fall’ (late Sum-
mer) Field Trip over the weekend of 9-11September
2016

As participants staggered in Friday night they were
greated with heavy rain followed by cooler tempera-
tures. The preceiptation was welcome, as it made it
possible to observe every species of amphibian known
from Barber County by simply driving county roads
(particularly the blacktop between Sun City and US
160).

Saturday morning Ken Brunson led the caravan to
southeast Kiowa County, to an area of abundant flat
rocks (Kiowa Shale/Cheyenne Sandstone). A total of
150 specimens of 17 species were discovered.

Saturday afternoon everyone was on their own to ex-
plore the Gypsum Hills, resulting in the observation of
121 individuals of 29 species.

Sunday morning Ken led a smaller caravan to a rocky
area of the Z-bar Ranch (SW Barber County) where
the remaining participants spread out and looked un-
der rocks. and into crevices. The small group managed
to turn up 38 specimens of 14 species, including the
first Chihuahuan Night Snake of the trip.

Over the course of the field trip, 465 individuals rep-
resenting 42 species were discovered.

This trip was organized by Ken Brunson, and through
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his efforts those attending were able to gain access
to rugged and spectacular private land. Additinally,
the trip provided the opportunity to explore areas con-
sumed by the Anderson Creek wildfire that swept over
much of Barber County in March 2016.

The participants that signed in were: Mayah Haug,
Maddalyn Lenz, Jacob Alexander, Katie Allen, Eliza-
beth Ang, Jacob Basler, Ashmika Behere, Mira Bhagat,
Moriah Bickle, Madeline Boeck, Cameron Boyd, Nicole
Brown, Rafe Brown, Ken Brunson, LeeAnn Brunson,
Lauren Burrow, Dan Carpenter, Nathan Carpenter,
Maddie Conigliano, Olivia Curry, Gabriella Emanouel,
Jaycie Falcon, Melanie Falcon, Treyton Falcon, Syd-
ney Frielaus, Victoria Gaa, Roxanna Hamidpour, Jeff
Haug, Hannah Hoetmer, Elliot Horton, Niall Horton,
Paxon Hutto, lan Kanda, Eric Kessler, Katie Kirwan,
Caroline Koenig, Aiden Lawson, Keaton Leiker, Dex-
ter Mardis, Elijah McCoy, Jessica Meade, Abigail
Millspaugh, Chris Ollig, Chan Kin Onn, Jaclyn Perry,
Drake Pitts, Marylee Ramsay, Daren Riedle, Tamera
Riedle, Zachary Riedle, Brielle Robinson, Avery
Schmidt, Curtis Schmidt, Melissa Skelton, Alexandra
Storm, Jess Taggart, Meg Taggart, Travis W. Taggart,
Walter Tapondjou, Robert Tenny, Sarah Tomtschick,
Jerry Wang, Lora Wehrly, Ashley Welton, Luke Wel-
ton, Ethan Westerman, Luke Westerman, Jeff Wienell,
Chandler Wihisenhunt, and Jamie Zachary.

"“ ; “/
Avery Schmidt, Meg Taggart, Keaton Leiker, and Jess Tag-
gart gather around as Ethan Westerman shows off a hatch-
ling Texas Horned Lizard he found.

<¢— Treyton Falcon is all smiles, as he holds up a Western
Groundsnake he discovered. All photos by Melanie Falcon.
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FROGS
American Bullfrog, Lithobates catesbeianus
Blanchard’s Cricket Frog, Acris blanchardi
Boreal Chorus Frog, Pseudacris maculata
Great Plains Toad, Anaxyrus cognatus
Plains Leopard Frog, Lithobates blairi
Plains Spadefoot, Spea bombifrons
Red-spotted Toad, Anaxyrus punctatus
Spotted Chorus Frog, Pseudacris clarkii

Western Narrow-mouthed Toad, Gastrophryne olivacea

Woodhouse’s Toad, Anaxyrus woodhousii

SALAMANDERS

Western Tiger Salamander, Ambystoma mavortium

LIZARDS
Eastern Collared Lizard, Crotaphytus collaris
Great Plains Skink, Plestiodon obsoletus
Prairie Lizard, Sceloporus thayerii
Six-lined Racerunner, Aspidoscelis sexlineata
Slender Glass Lizard, Ophisaurus attenuatus
Texas Horned Lizard, Phrynosoma cornutum

SNAKES
Chihuahuan Night Snake, Hypsiglena jani
Coachwhip, Coluber flagellum
Common Gartersnake, Thamnophis sirtalis
Dekay’s Brownsnake, Storeria dekayi
Diamond-backed Watersnake, Nerodia rhombifer
Eastern Hog-nosed Snake, Heterodon platirhinos
Gophersnake, Pituophis catenifer
Great Plains Ratsnake, Pantherophis emoryi
Lined Snake, Tropidoclonion lineatum
North American Racer, Coluber constrictor
Prairie Rattlesnake, Crotalus viridis
Speckled Kingsnake, Lampropeltis holbrooki
Western Groundsnake, Sonora semiannulata
Western Massasauga, Sistrurus tergeminus
Western Ratsnake, Pantherophis obsoletus
Western Ribbonsnake, Thamnophis proximus

Yellow-bellied Kingsnake, Lampropeltis calligaster

TURTLES
Ornate Box Turtle, Terrapene ornata
Pond Slider, Trachemys scripta
Snapping Turtle, Chelydra serpentina
Spiny Softshell, Apalone spinifera

FriPM

NNDNN

24

O -~ 0000

O 2200000 ~~r00~~~ph~OO

OO OO

TOTAL 42 species 456 individuals
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SatAM

WN-00NOON-~-

ONOOPRN-_NNOODODOOWOO

OO OO

SatPM  SunAM Total

2 2 7
43 2 54
0 1 3
0 0 2
3 0 42
0 0 1
0 0 8
0 0 15
5 0 1"
3 1 51
1 0 27
2 14 72
1 0 1
2 0 2
2 1 3
5 1 10
16 5 33
0 1 1
0 2 2
1 0 8
1 0 2
1 0 2
1 0 1
4 1 5
1 0 2
0 0 2
7 1 10
1 0 2
3 0 5
0 0 44
1 0 2
1 0 2
3 4 10
1 0 1
4 2 6
3 0 3
1 0 1
2 0 2

Travis W. Taggart
KHS Field Trip Chairperson
Hays, Kansas 67601
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ARTICLES

Characterization and Significance of Sexual Dimorphism in Gape Size in

Virginia valeriae ssp with Comparisons to V. striatula

George R. Pisani
Kansas Biological Survey
Lawrence, KS 66045 USA

gpisani@ku.edu

Abstract ~The availability of a large morphometric data set from over 2,000 specimens of
Virginia presented the opportunity to examine gape dimorphism in 698 specimens of V.
valeriae group, and to compare this specialist species with V. striatula. As in V. striatula,
female V. valeriae attain a larger snout-to-vent length (SVL). However, the sexual dimor-
phism in gape demonstrated for V. striatula was barely evident within the valeriae group
collectively. The observed dimorphism in V. striatula was hypothesized to allow males
to access a wider range of prey (earthworm) sizes at any body size in order to success-
fully compete with females for the resource, especially during years in which significant
drought may limit availability of prey. The potential influence of drought on Virginia and
other snake genera through the eastern USA is discussed. Taxa within V. valeriae show
increased specialization for a fossorial niche, and this is hypothesized to have been more
intensively selected for suppression of gape size differences between the sexes of V. v.

valeriae.

INTRODUCTION

The occurrence and hypotheses regarding adap-
tive significance of sexual dimorphism in head size in
snakes has received increasing attention since Shine’s
(1991) extensive study. Prior to that review, most data
on head size were presented as subsets of taxonomic
studies, such as Myers’ (1982) study of Imantodes.
Although Shine examined >7,000 specimens, his re-
view of necessity utilized a relatively small number of
specimens per species to investigate the broad-scale
occurrence of this relationship. For example, Shine
(1991) examined 34 specimens (18 male:16 female)
of Virginia valeriae Baird & Girard, 1853 ssp. Because
his results showed no pronounced sexually dimorphic
head size (and thus gape) in the species, he did not
investigate V. valeriae further.

Pisani (2014) used a large data set from over 2,000
specimens of the genus Virginia to explore this relation-
ship in V. striatula (Linnaeus, 1766). A sex-based onto-
genetic divergence in a measure of gape in V. striatula
existed—trophic morphology dimorphism (TMD per
Elgee and Blouin-Demers 2011). It was hypothesized
that the observed TMD allows males to utilize a wider
range of prey (earthworm) sizes at any post-maturity
snout-to-vent length (SVL) in order to successfully [i.e.,
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equally] compete with females within the same trophic
niche for the resource, especially during times of prey-
scarcity such as drought.

This study uses another subset of those same data
to examine the relationship in the three subspecies
presently recognized within V. valeriae: V. v. elegans
(Kennicott, 1859), V. v. pulchra (Richmond 1954) and
V. v. valeriae (Baird & Girard, 1853) a related but highly
derived (Maaz et al, in press) assemblage specialized
for semi-fossorial niches. Data examined here explore
in depth the relationships of gape and sex, under selec-
tion within this niche.

Pisani (2014) noted that gape has been defined in
markedly different ways by various authors (Shine
1991; Hampton 2011; Grudzien, et al. 1992; King 2002;
Miller and Mushinsky 1990). Shine (1991) for example
used simply mandibular length as a measure of gape;
Miller and Mushinsky (abstract) “used the general for-
mula for calculating the circumference of an ellipse
whose major and minor axes corresponded to jaw
length and jaw width”. Irrespective of these differences,
the methods validly approximate gape, as definitions
generally examine head dimensions and are standard-
ized by SVL. The resulting trends and conclusions thus
are comparable.
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MATERIALS AND METHODS

Data for 698 (239 male:359 female) Virginia valeriae
ssp (Appendix 1) were used from the morphometric
data set accumulated by examination of museum pre-
served specimens. Damaged or seemingly distorted
(presumably during preservation) head dimensions
were not recorded; specimens that were missing data
needed for gape computation were excluded from
this study. As in Pisani (2014), head metrics (Figure
1) and SVLs were measured in standard fashion (e.g.
Grudzien, et al. 1992). My sample again included
data from juveniles through adult snakes (70-312mm
SVL).

As per Pisani (2014) | defined gape as the distance
from the posterior apex of the frontal scale to the an-
terior-most part of the rostral scale, multiplied by head
width as indicated in Figure 1. The fairly short head
of Virginia, coupled with the fact that some speci-
mens examined were preserved such that mandibular
length was difficult to measure accurately, indicated
that this was the most repeatable measure of overall
head length and width. The considerable cross-corre-
lation of morphometric characters in snakes (Savitzky
1983, Manier 2004) means that little if any accuracy
is sacrificed by this method.

Data were natural-log transformed, plotted by sex,
and evaluated for homoscedasticity and other re-
gression assumptions, and then examined by linear
regression using SPSS21. Residuals were tested
against fitted values for normal distribution. Several

slight outliers were evenly distributed across sexes;
these did not significantly affect random distribution of
residuals and cases therefore were not deleted from
regression computations.

Taxa within the V. valeriae group were initially ana-
lyzed by regression separately, and certain results of
that are discussed below. However, the slight differ-
ences in slopes and y-intercepts were insignificant at
p = 0.05 (Table 1; Figure 2) and so data subsequently
were pooled. Relatively small sample size of V. v. pul-
chra did not allow separate analysis of that morph.

Gapes also were examined by sex non-parametri-
cally within V. v. valeriae and V. v. elegans.

RESULTS

Pooled regression results for V. valeriae are shown
in Figure 3 (A and B) and Appendix 2. As with V. stria-
tula (Pisani 2014), female V. valeriae are at maximum
longer (SVL) than are males (Figure 4), and mature
females are heavier than males (Todd et al, 2008).
R is similar for both sexes (Females= 0.8677, Males=
0.8726), as is r? with high (p < 0.0001) F-test and Beta
significance. Residuals were not significantly ( p >
0.05) skewed from zero (D-W test).

Unlike V. striatula, the sexes of the V. valeriae group
(pooled) show only slight allometrically dimorphic
characteristics in gape. Though male gape is uni-
formly somewhat larger across the range of SVL, the
confidence bands of means (Figure 3B) indicate the
difference is not significant at p > 0.05).

FW

HW

PW

Figure 1. Head dimensions (Adapted from Grudzien et al 1992)
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Table 1. Regression equations for separate and grouped V.
valeriae ssp.

Taxon Sex (n) Regression equation r2

V.v. elegans F (148) y=.8428x- 1.1433 .8205
M (118) y=.7837x- .8032 8551

V. v. valeriae  F (173) y=.7941x- .9101 7235
M (86) y=.7093x- .4505 5946

V. v. pulchra F (38) y=.6838x-.3364 4545
M (35) y=.713x- .4959 5484

COMBINED F (359) y=.8202x- 1.0437 .7529
M (239) y=.7871x- .822 7614

DISCUSSION

Pisani (2014) reviewed the adaptive value of sexual
dimorphism in gape size to a trophically-specialized
snake genus like Virginia, and also the difficulty of as-
sessing that value when a species feeds solely upon
elongate, highly compressible prey such as earth-
worms.

Selander (1972, cited by Shine 1987) noted that
forms of sexual dimorphism involving the feeding ap-
paratus (“trophic apparatus”) may evolve to enable
differential niche utilization by the sexes. Although
this frequently appears true (see Discussion in Pisani
2014), within the genus Virginia there is no indication
that the sexes differ trophically, nor do they differ in
microhabitat. To that end, both sexes of V. valeriae uti-
lize the same habitat and prey exclusively upon earth-
worms (Pisani 2009, Pisani 2014, Busby and Pisani
2011, Clark and Fleet 1976, Todd et al. 2008, Cervone
1983, Bradford 1973).

Sexual dimorphism in snake head size has also
been attributed to (and thus correlated with) the attain-
ment of larger size by one sex, frequently males (see
discussion in Shine 1991). However, in Virginia as in
many natricine genera, mature females reach greater
mass and SVL than males (Todd et al. 2008, Clark and
Fleet 1976), yet (in V. striatula) mature males have
relatively larger gape (Pisani 2014).

That this does not seem to be the case in members
of the V. valeriae group suggests two hypotheses:

« fossorial specialization has been selected for de-
spite potential foraging strategy issues; AND/OR,

« that increased fossoriality (c.f. striatula) facilitates
worm predation by the valeriae group, especially

<—Figure 2. Linear regressions, natural Logs Gape (y-
axes) and SVL (x-axes) of males and females within indi-
vidual taxa in V. valeriae group (95% confidence bands not
shown). A, V. v. valeriae ; B, V. v. elegans ; C, V.v. pulchra.
(@) Females; (A) Males.
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during periods of environmental stress (primarily
drought).

Taxa within V. valeriae show increased specializa-
tion for a fossorial niche, with V. v. valeriae the most
derived member of the group in its combination of
shortened tail, smooth scales and more compact
head (Maaz et al, 2014). Within my results above are
additional observations that suggest a lineage of spe-
cialization for fossoriality within the valeriae group.

For example, when confidence limits in my pooled
sample are changed to p = 0.10, males show mod-
estly larger gapes across most SVLs (Figure 4). This

Fy=0.8202x - 1.0437; r* = 0.7529
400 My=0.7871x-0.822;r* =0.7614

Q
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B

20l i : ; .
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Figure 3. (A) Pooled data, V. v. valeriae. (B) Pooled V. v.
valeriae, common regression line and 95% confidence
bands (means). (®) Females; (o) Males.
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difference at 0.10 > p > 0.05 suggests a reduced (cf.
V. striatula) difference in gape between sexes.

Further investigation of this (Figure 5) indicated that
within my sample of V. v. elegans Gape and SVL dif-
fer between sexes (p = 0.01, Mann-Whitney U and
Kruskal-Wallis tests; Brown-Forsythe Test—equality
of means), although the relationship between gape
and SVL is correlated and does not indicate signifi-
cant allometry. Within my V. v. valeriae sample, gape
did not differ, although the SVL relationship between
sexes (females larger) was equivalent to that of V. v.
elegans. This finding was suggestive of gape allom-
etry between sexes in V. v. valeriae; however, the dif-
ferences are not significant (p= 0.10).

Because members of the valeriae group are more
specialized for fossoriality than is V. striatula (Maaz
et al, 2014), with V. v. elegans seemingly occupying
a less-derived position than V. v. valeriae, | conclude
that the trends noted here reflect increased selection
for reduced head dimensions (and thus suppressed
gape allometry) as a specialization for increased fos-
soriality from elegans to valeriae.

Though several possible environmental forces
may operate (individually or collectively) to select
for increasing fossoriality in small snakes, extended
drought may be an underestimated selective pres-
sure. Many factors affect accurate assessment of
drought episodes in the continental US, especially es-
timates extending prior to 1900 (Knutson et al, 2013).
Within the range of the genus Virginia (striatula and
valeriae), there has been, over 80+ years, several

nLogGape

2.0

40 45 5.0 55 6.0
nLogSVL

Figure 4. Pooled data, V. valeriae males vs females, con-
fidence bands (means) p= 0.10. (®) Females; (A) Males.
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severe drought episodes, some quite prolonged (An-
dreadis et al. 2005, Cook et al. 2007, Pederson et al.
2012). Cook et al (2007) used tree ring data to exam-
ine drought patterns back to 951AD. Pederson et al
(2012) commented: “Further, the frequency of extreme
drought events [in southeastern US] in the first half of
the 20th century (and relatively rare until the 1980s)
was not anomalous, as similar droughts occurred in
the first halves of the 18th and 19th centuries.”

These climate studies show that severe drought—
and inferred species impacts—have alternated for
centuries across present-day ranges of V. valeriae
group and striatula. Although no long-term drought-
impact studies on Virginia exist, studies of other spe-
cies suggest this inference is plausible (Seigel, et al.
1995; Winne, et al. 2010; Sperry and Weatherhead
2008). Additional ecological study is required to as-
sess potential between-sex trophic competition in the
valeriae group during extended drought.
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Figure 2. Comparisons of Gape (A) and SVL (B) between
V. v. elegans and V. v. valeriae. Note that male V. v. vale-
riae have gapes equivalent to females despite smaller SVL,
whereas in V. v. elegans the relationship is the same.
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Appendix 1. Specimens examined. Collection acronyms follow Sabaj Pérez (2013) for major USA collections; other col-
lections referenced with their preferred acronyms. Acronyms used are: AMNH (American Museum Natural History, ANSP
(Academy Natural Sciences Philadelphia), APSU (Austin Peay State University, Tennessee ), AUM (Auburn University
Museum), BCB (Bryce C. Brown Collection, Texas), BST (Ball State Univ. Teaching Collection), CA (Chicago Academy
Sciences), CM (Carnegie Museum), CNHM (Chicago Natural History Museum), EKU (Eastern Kentucky Univ.), FHSM
(Fort Hays State University, Sternberg Museum of Natural History), FMNH (Field Museum Natural History), GRP (George
R Pisani field number), JTC (Joseph T Collins field number), JCL (James C List teaching collection), JLC (James L Chris-
tiansen Drake University teaching collection), KU (Univ. Kansas Museum Natural History), LSUMZ (Louisiana State Uni-
versity Museum Zoology), MOSU (Morehead State University, Kentucky), MSM (Murray [Kentucky] State Univ. Museum),
NLU (Northeast Louisiana University, Monroe), OSM (Ohio State University Museum Zoology), RCB (Richard C Bothner
St Bonaventure Univ) field number, UAZ (Univ. of Arizona), SMBU (Baylor Univ. Museum), SUS (Louisiana State Univ.,
Shreveport), TCWC (Texas Cooperative Wildlife Collection), UF (Univ. of Florida Museum of Natural History), UL (Univ. of
Louisville, Kentucky), USA (Univ. of South Alabama), USL (Univ. of Southwestern Louisiana), USNM (National Museum
of Natural History), UTM (University of Tennessee, Martin Teaching Collection), WVBS (West Virginia Biological Survey).
Acronyms preceded by an asterisk are primarily private collections no longer available.

MALES CA126 CM5010 KU69424
AMNH36688 CA13670 CM55708 KU69425
AMNH38315 CA16914 CM713 KU7344
AMNH46759 CA17943 CM716 KU7345
AMNH6535 CA18008 CM717 KU74100
AMNH79980 CA6288 CM8302 KU7663
AMNH81916 CA8508 CM8303 * LP15622
AMNH8532 CA8523 CNHM2026A LSUMZ11980
ANSP15515 CA8524 CNHM21531 LSUMZ12538
ANSP27383 CA8526 CNHM28911 LSUMZ15536
APSU193 CA8690 CNHM44977 LSUMZ23663
APSU475 A CA8761 CNHM55039 LSUMZ24479
APSU566 CM12715 CNHM59231 LSUMZ24480
APSUG31 CM13893 DDH16 LSUMZ8112
AUM10788 CM16771 GRP9 MSM B
AUM12135 CM18163 JCL1078 MSM D
AUM12552 CM19811 JCL1079 MSM E
AUM13551 CM23794 JCL1080 MSMRHB9
AUM13936 CM23795 JCL1081 MSMWACS53
AUM14296 CM25076 JCL1273 NLU12435
AUM23220 CM25159 JCL1566 NLU23463
AUM23223 CM25422 JCL548 NLU23464
AUM23365 JCL550 NLU26599
CM26133
AUM2569 CM27424 JCL551 NLU390
AUM2573 CM27756 JLC3361 NLU4476
AUM2574 CM28284 JLC3644 NLU62073
AUM2578 CM28285 JLC3873 NLU7054
AUM2579 CM29200 JLC3879 NSU1425
AUM6989 CM32140 JLC3880 NSU1480
AUM7035 CM32141 JLC3881 OSM1140
AUM7271 CM32244 JLC3882 OSM222
BCB1099 CM32682 JLC3883 RCB UNCAT
BCB15055 CM34504 JLC3884 RCB UNCAT
BCB3362 JTC320 RCB UNCAT
CM35450
BCB791 JTC431 RCB12
CM35624
* BKJ15 JTC600 RCB37
CM38672
* BKJ173 JTC603 RCB5
CM40529
BST483 JTL373 RCB51
CM43527
CA10698 KU1565323 RCB52
CM4886
CA10801 CM50070 KU155324 RCB53
CA12355 KU61016 RCB54
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RCB56
RCB7
SMBU291
SMBU297
SMBU5031
SUS uncat
SUS uncat
TAWA4
UAZ1626
UF*10033a
UF*10033b
UF*10033c
UF10031
UF10364
UF12081
UF1263
UF127
UF1355a
UF1355b
UF29273
UF29274
UF29276
UF29278
UF29279
UF29285
UF29287
UF29289
UF29291
UF32912
UF32990
UF32992
UF32993
UF34860
UF6112
UF9223
UKEN173
EKU183
UL2900
UL3019
UL3111
UL3400
USA211
USL13707
USL13708
USL13863
USL14040
USL17722
USL7228
USL9431
USNM13264
USNM13632
USNM23340
USNM23545
USNM24467
USNM25112

USNM25113
USNM31106
USNM36663
USNM41416
USNM41420
USNM42268
USNM4482B
USNM45869
USNM56218
USNM56220
USNM56222
USNM56224
USNM56225
USNM56307
USNM62190
USNM62191
USNM62192
USNM83681
USNM84172
USNM87321
UTM595
WVBS2108
WVBS2884

FEMALES
AMNH14159
AMNH27359
AMNH36689
AMNH38314
AMNH44932
AMNH57838
AMNH67116
AMNH72462
AMNH73650
AMNH75117
AMNH76159
AMNH79987
AMNH8529
AMNH8530
AMNH8531
AMNH8533
AMNH8534
AMNH8536
AMNH8551
AMNH8552
AMNH96659
ANSP12068
ANSP22232
APSU296B
APSU321A
APSU321B
APSU357
APSU584A
APSU584B
APSUG629
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APSU861
AUM1130
AUM11311
AUM121
AUM12382
AUM13506
AUM13755
AUM13841
AUM1520
AUM1680
AUM2258
AUM23203
AUM23219
AUM23364
AUM23366
AUM2568
AUM2576
AUM2577
AUM2580
AUM2581
AUM2582
AUM2583
AUM2752
AUM29301
AUM4192
AUM4254
AUM4810
AUM485
AUMS5063
AUMS5152
AUMS5153
AUMS33
AUMS367
AUMS5644
AUMS5794
AUMG6932
AUMO757
AUMO758
AUM9761
AUMO762
BST420
CA10699
CA10700
CA11308
CA13065
CA13309
CA155
CA16862
CA16912
CA16913
CA17284
CA17307
CA17944
CA17965
CA18296

CA2538
CA8525
CA8527
CA8763
CA9224
CA9271
CA9470
CM1072
CM13266
CM13826
CM16770
CM18164
CM19891
CM21625
CM21681
CM21939
CM23211
CM23211
CM25178
CM26177
CM27757
CM28710
CM29384
CM32144
CM32221
CM34519
CM35451
CM35452
CM35987
CM35988
CM35989
CM37601
CM39437
CM39613
CM40468
CM43526
CM51592
CM53493
CM714
CM7193
CM8301
CM8304
CM8305
CM8842
CM9028
CM9529
CM9536
CM9654
CM9818
CM9983
CNHM20268
CNHM26073
CNHM46641
CNHM53681
CNHM95458



CNHM95459
FMNH192980
GRP29
GRP30
GRP403
GRP411
JCL1073
JCL1484
JCL1492
JCL1862
JCL549
JCL636
JLC3858
JLC3868
JLC3877
JLC3885
JLC4111

JTC FIELD
JTC145
JTC331
JTC420B
JTC475
JTC488
JTC52
JTC601
JTC602
JTC604
JTC605
KU155402
KU17454
KU25355
KU29739
KU52263
KU69426
KU74700
KU7550

* LP14247

* LP15207

* LP15617

* LP15618

* LP15619

* LP15621

* LP15623

* LP15624

* LP15879
LSUMZ12117
LSUMZ12143
LSUMZ12144
LSUMZ12146
LSUMZ13051
LSUMZ1609
LSUMZ1610
LSUMZ16913
LSUMZ17671
LSUMZ17901

LSUMZ18240
LSUMZ18358
LSUMZ20256
LSUMZ22965
LSUMZ24481
LSUMZ24482
LSUMZ24483
LSUMZ7401
MOSU310
MOSU311
MSM A

MSM C
NLU12637
NLU13143
NLU13454
NLU15222
NLU17203
NLU2227
NLU22934
NLU24895
NLU25509
NLU25510
NLU26384
NLU26385
NLU26489
NLU26490
NLU26598
NLU26614
NLU31152
NLU8867
NSU1145
NSU1157
NSU1426
NSU871
OSM1231
OSM1537
OSM220
OSM221
OSM223
OSM224-1
OSM225
OSM583
OSM805-1
OSM805-2
OSM805-3
OSM805-4
RCB27
RCB28
RCB33
RCB43
RCB57
RCB-A
RCB-B
RCB-C
RCB-D
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RCB-E
RCB-F
*SHC19A
SMBU292
SMBU294
SMBU3116
SMBU357
SMBU4015
SMBU410
SMBU4528
SUS uncat
TCWC14263
TCWC17507
TCWC17508
TCWC20732
TCWC20733
TCWC23471
TCWC23472
TCWC23473
UF10032
UF10033-A
UF10033-B
UF13105
UF13106
UF13107
UF1630
UF1942
UF1976
UF29271
UF29272
UF29275
UF29277
UF29280
UF29281
UF29282
UF29283
UF29284
UF29286
UF29288
UF29290
UF324
UF32910
UF32911
UF32991
UF32994
UF32995
UF32996
UF34858
UF34859
UF4630
UL2392
UL2398
uL3087
USA1313
USA1611

USA1902
USA973
USL10765
USL13773
USL17721
USL17810
USL2161
USL7229
USL8289
USL8295
USL8875
USNM11433
USNM13263
USNM13300
USNM17289
USNM17446
USNM2055A
USNM2055B
USNM2224
USNM2869
USNM3213
USNM32428
USNM36687
USNM38413
USNM38414
USNM39517
USNM39519
USNM39521
USNM41412
USNM41415
USNM41417
USNM42810
USNM49717
USNM52274
USNM52475
USNM56217
USNM56223
USNM56226
USNM63508
USNM7303
USNM79391
USNM90366
USNM91606
USNM91836
USNM98906
UTM876
UTm877

* WH-a
*WH-b
WVBS1313
WVBS1472
WVBS2293
WVBS2439
WVBS3785
WVBS3961
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Appendix 2. Pooled regression results for V. valeriae.

FEMALES
Count: R: R-squared: Adj. R-squared: RMS Residual:
359 0.8677 0.7529 0.7522 0.1337
Analysis of Variance Table
Source OF: Sum Squares: Mean Square: F-test:
REGRESSION 1 19.445 19.445 1087.5363
RESIOUAL 357 6.3831 0.0179 p = 0.0001

TOTAL 358 25.8281

Beta Coefficient Table

Variable: Coefficient Std. Err.:  Std. Coeff.: t-Value: Probability;
INTERCEPT -1.0437
SLOPE 0.8202 0.0249 0.8677 32.9778  0.0001
Confidence Intervals Table
Variable: 95% Lower:  95% Upper: 90% Lower: 90% Upper:
MEAN(X,Y) 3.1926 3.2203 3.1948 3.2181
SLOPE 0.7713 0.8691 0.7792 0.8612
Residual Information Table
SS[e(i)-e(i-1): e<0: e<0: DWtest:
9.6616 1 90 169 1.5136

MALES
Count: R: R-Squared: Adj. R-squared: RMSResidual:
239 0.8726 0.7614 0.7604 0.1197
Analysis of Variance Table
Source DF: Sum Squares: Mean Square: F-test:
REGRESSION 1 10.8421 1 0.8421 756.3046
RESIDUAL 237 3.3975 0.0143 p = 0.0001
TOTAL 238 14.2397

Beta Coefficient Table

Variable: Coefficient Std. Err.: Std. Coeff.:  t-Value: Probability:
INTERCEPT -0.822

SLOPE 0.7871 0.0286 0.8726 27.501 0.0001
Confidence Intervals Table

Variable: 95% lower:  95% Upper: 90% Lower: 90° Upper:
MEAN (X.Y) 3.1135 3.144 3.116 3.1416
SLOPE 0.7307 0.8434 0.7398 0.8343
Residual Information Table

SS[e(i)-e(i-1): e<0: e<0: DWtest:

5.7196 121 118 1.6834
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About the Kansas Herpetological Society

The KHS is a non-profit organization established in 1974 and designed to encourage education and dissemination of
scientific information through the facilities of the Society; to encourage conservation of wildlife in general and of the
herpetofauna of Kansas in particular; and to achieve closer cooperation and understanding between herpetologists, so
that they may work together in common cause. All interested persons are invited to become members of the Society.
Membership dues per calendar year are $15.00 (U.S., Regular), $20.00 (outside North America, Regular), and $20.00
(Contributing) payable to the KHS. Send all dues to: KHS Secretary, (address inside the front cover)

KHS Meetings

The KHS holds an annual meeting in the fall of each year. The meeting is, minimally, a two day event with lectures
and presentations by herpetologists. All interested individuals are invited to make presentations. The annual meeting
is also the time of the Saturday night social and fund-raising auction.

Field Trips

The KHS hosts three field trips each year, one each in the spring, summer, and fall. Field trips are an enjoyable edu-
cational experience for everyone, and also serve to broaden our collective understanding of the distribution and abun-
dance of the amphibians, reptiles, and turtles in Kansas. All interested persons are invited to attend.

Editorial Policy
Collinsorum, currently issued quarterly (March, June, September, and December), publishes all society business.

Submission of Manuscripts

As space allows, Collinsorum publishes all manner of news, notes, and articles. Priority of publishing is given to sub-
missions of Kansas herpetological subjects and by KHS members; however all submissions are welcome. The ultimate
decision concerning the publication of a manuscript is at the discretion of the Editor. Manuscripts should be submitted
to the Editor in an electronic format whenever possible. Those manuscripts submitted in hard copy may be delayed in
date of publication. Manuscripts should be submitted to the Editor no later than the 1st of the month prior to the month
of issuance. All manuscripts become the sole possession of the Society, and will not be returned unless arrangements
are made with the Editor.

Re|orints & Artwork

Collinsorum publishes original peer-reviewed submissions under the Articles and Notes sections. Upon review, accep-
tance, and publication, Portable Document File (PDF) copies are provided gratis to the author on request. Figures and
photographs submitted with manuscripts are welcome, but must be sized appropriately by authors for this journal’s
column sizes (i.e., 19.5 or 39 picas wide). Particular attention should be paid to reduction of text on the figures.

Societal Awards, Grants, and Recognitions

Distinguished Life Members

Individuals selected as Distinguished Life Members are chosen by the KHS Executive Council based on their distin-
guished published research papers on Kansas herpetology.

Bronze Salamander Award

Established in 1987, this Award is presented to those individuals whose efforts and dedication to the Kansas Herpe-
tological Society go far beyond the normal bounds. The recipients of this Award have given exemplary service to the
KHS, and are presented with an elegant bronze sculpture of a Barred Tiger Salamander.

The Howard K. Gloyd - Edward H. Taylor Scholarship

Established in 1993, The Gloyd-Taylor Scholarship is presented annually by the Kansas Herpetological Society to an
outstanding herpetology student. The scholarship is a minimum of $300.00 and is awarded on the basis of potential for
contributing to the science of herpetology. Students from grade school through university are eligible.

The Alan H. Kamb Grant for Research on Kansas Snakes

KHS members only are eligible to apply for The Alan H. Kamb Grant for Research on Kansas Snakes, which was
established in 2001. The recipient of the grant will be selected by the KHS Awards Committee. A minimum award of
$300 is given annually.

The Henry S. Fitch - Dwight R. Platt Award for Excellence in Field Herpetology

KHS members only are eligible to apply for The Henry S. Fitch - Dwight R. Platt Award for Excellence in Field Herpe-
tology, which was established in 2010. The recipient of the grant will be selected by the KHS Awards Committee. The
award will be given annually when sufficient funds have been raised to establish a trust.

The George Toland Award for Ecological Research on North American Herpetofauna

This CNAH Award was established in 2008 in recognition of the scientific career of George Fredrick Toland, whose life-
long interest in herpetology was passed on to so many of his students. The recipient of this award will be selected by
the KHS Awards Committee. A minimum award of $200 is given annually at the end of the KHS meeting.

The Suzanne L. & Joseph T. Collins Award for Excellence in Kansas Herpetology

This CNAH Award was established by Westar Energy in 1998 in recognition of the achievements of Suzanne L. Collins
and Joseph T. Collins. In even years, the Award is bestowed upon an individual who, in the preceding two calendar
years, had published a paper of academic excellence on native species of Kansas amphibians, reptiles, and/or turtles,
and in odd years, the Award is given to an individual who, in a juried competition, took the best photograph of a Kansas
amphibian, reptile, or turtle. The Collins Award is minimally $1,000.00, and is neither a grant nor a scholarship. No
nominations or applications can be made for it.



KANSAS HERPETOLOGICAL SOCIETY NON PROFIT ORGANIZATION

ATTN: KELLY TOOLE, SECRETARY U. S. POSTAGE
15669 S. RENE ST PAID
OLATHE, KS 66062 LAWRENCE, KANSAS 66044

PERMIT NoO. 222
ADDRESS SERVICE REQUESTED



