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Serpents of the Ark-La-Tex

with an emphasis on the snakes ol western
;. northeastern Texas, and the
wards Plateau of central Texas




iversity of Northern lowa
(in conjunction with Texas A&M University-
Texarkana)

Presidential Scholar Senior Thesis




Before I begin...

This presentation includes special guest
appearances by
,and an :

[[at any time you feel nervous about
being near any of these animals, please
feel free to move to a different seat!
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What i1s the “Ark-La-Tex”?

Place where Arkansas, Louisiana, Texas (and Oklahoma)
come together. Should probably actually be “Ark-O-Tex,”
but doesn’t sound as good!

Texarkana in middle



Why Texarkana?

Herpetology: study of reptiles and amphibians

Ark-La-Tex...

...abundance of amphibians



SO0 Miles

Ark-La-Tex...

...also an abundance of amphibians



Why so many herps?

I said was pine woods, but several large ecosystems within
region

Ouachitas (below Ozarks)...pine woods, moist

Edwards Plateau in central Texas...arid, limestone (and
dinosaurs)

Cypress sloughs along Texas-Louisiana border






And on to the snakes, which are hopefully why you
came....






comments on some of the snake
Sensory organs:

- [no] external ear
« can detect vibrations using inner car bones
» airborne sounds are “heard™ using jaw bone
- eyes
* do not focus; have limited range of movement in head
* no eyelid; covered by a clear scalc

- nostrils
- heat pits

- Jacobsen’s organ

* no external ear opening; does not mean snakes can’t hear
* can pick up vibrations with their inner ear bones
* can sense airborne sounds using part of jaw bone

- reptiles have more jaw bones than mammals, fewer ear
bones...quadrate (snake jaw) became ear bone in mammals

» snakes’ eyes do no focus except in one species (Asiatic, arboreal)
- snakes move heads to focus lens, like a camera

» trade-off of poor focussing is enhanced sensitivity to movement

* scale covering eye: spectacle, brille

- good for burrowers, as snakes all were originally

» nostrils are used for breathing and some scent detection

« will talk about in depth about heat pits later

* Jacobsen’s organ...LEADS TO NEXT SLIDE...
11



THIS IS A DIAGRAM OF A SNAKE HEAD

eye

nostril

organ

» found only in snakes, some lizard groups
» works with/in addition to the nostrils and olfactory part of brain
* in front of palate: sacs lined with sensory cells
- open to roof of mouth via narrow ducts
- ends connected to branch of olfactory nerve
» tongue flicked out through lingual fossa; tips pick up molecules
- tongue tips inserted into opening of Jacobsen’s organ

- molecules, concentrations identified

* active snakes use Jacobsen’s organ as much as, if not more than, their

nostrils

12



Snake locomotion

13



deav ing frome Pongh etal’~
Herperofom {1999) drawings frone Mattisen’s 7he Fiacvefopefor »f Suahoc (1993

* typical “snake”-y movement (snake in S-shape)

* pushing against small irregularities in substrate

» different parts of body, same points of contact allow
snake to progress

* used when:

- crawling over uneven ground

- climbing through rocky crevices

- climbing among branches

- even when swimming

WHICH LEADS TO NEXT SLIDE...
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» instead of pushing against the substrate, motion comes
from pushing against the water

» certain types of aquatic snake (especially sea snakes)
have somewhat vertically compressed tails to act as a
rudder

|Zeal

» slide-pushing

- like lateral undulation on a smooth surface
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* “wriggling” movement

» simplified: front half of body is extended while back half
1s used to anchor; then motion 1s exchanged between
halves

[envision movement through a tube]

» used when moving underground in tunnels, or in other
tight spaces

* is also sometimes used vertically for climbing up tree
trunks

16



» straightforward movement

» used mostly by large, heavy-bodied snakes (boas,
pythons, also viperids such as rattlesnakes)

- would take lots of energy to move bulk around in S-
shape

» large ventral scales (scutes) are used to hook onto
substrate and pull snake forward

|Zeal]

» also used in final moments of prey-stalking--less likely to
be noticed

17



» similar to concertina locomotion, except head/trunk are
thrown at 45° angle rather than straight forward

 leaves distinctive tracks

* minimizes time spent in contact with hot sand

18



» these are not the only ones used, just some of the most
easily understood

* ones I can demonstrate using pictures

« used by North American snakes, among others

19



Coloration as a defense
mechanism in snakes

(against sight-oriented predators)

* “sight-oriented predators”...birds, mammals, etc. that
visually locate prey such as snakes

» obviously i1s advantage to snake to not be seen as easily
by predator

» these are not the only ones used, but are some of the

easiest to illustrate using pictures of snakes I saw in
the Ark-La-Tex

20






« example of matching the substrate [crypsis]
» also note the body shape: vine-like

- spends lots of time hanging out in shrubs, bushes,
trees

22



« example of disruptive coloration [crypsis]

» disruptive coloration does not mean matching substrate,
but breaking up outline of actual animal snake

* eyes are vulnerable parts of snakes; many snakes have
stripes over their eyes to make eye location hard to
distinguish

[snake I saw along roadside one night, had w all my life
seen only one cottonmouth for comparison, cte. |
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» example of longitudinal stripes [flight coloration]

* snake appears to remain in the same place until suddenly
it is gone

» typical of slender, fast-moving species

25



(not native to the Ark-1a-Tex)

castern kingsnake

f=

(Lampropeltis getula getula)

» example of transverse bands [flight coloration]

» can create an optical illusion of sorts, where it is hard to
tell in which direction the snake is moving

» also makes it hard to estimate speed of the snake

» [Mario]
- eastern kingsnake

- female (theme of mis-assigning genders)

Fa

-no L. g. getula where I was, although I could have
seen two other subspecies of getula

- this seemed like a good time to introduce him since
he has such lovely transverse bands

- [first type of snake with which I was ever in contact,
so spurred my interest of snakes, ctc. |
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» example of warning coloration

e red,yellow (or white), and black are warning colors in
nature -- “Do Not Touch”

e coral snakes venomous (lots of neurotoxic fractions in the
venom)

* “Red touch yellow kills a fellow” vs “Red touch black,
friend of Jack [or ‘venom lack’]”

» mimicry as defense?

27



A few other forms of defense

in snakes I saw. ..

* sheer aggression (hissing, tail-rattling, feint-strikes, etc.)

28












Western Mud Snake

(Farancia abacura reinwardtii)

* not seen often because they are nocturnal, aquatic,
burrow

H : M [P A
- §§,‘;i}'§ of miost CAUILIE SIARES 101 S

i

- [a county record (Marion County, TX)]

32






* vivid pattern unerneath
* possible warning coloration?

* snake in picture using yet another defense strategy:
playing dead

- “when frightened, F. a. reinwardtii does nothing
more than effect the characteristic defensive posture of
most red-bellied snakes by hiding its head in a ball of
coils while either everting its bright carmine undertail
or flipping over on its back in imitation of a moribund
carcass”

34



-

western mud snake (Fuarancia abacura reimvardtii)
| Marion County

» that white area is not a wound, it is the cloaca (vent)

35









Western Worm Snake

(Carphophis verniis)

38



* also has very shiny scales and pink to red underside

 burrower: narrow skull, tiny eyes

39



- western worm snake (Carphoplis vermis)

Arkansas.
it aph by

Pope County
PEoriadi, e

» very small snake

* name: Latin “vermis” meaning “worm’” refers to small
size

40






western worm snake (Carphophis vermis)
A s. Pope Count

» like the mud snake, also has a sharp tail tip

* used as leverage while the snake tunnels

42






» snakes so far have had smooth scales, including my
snakes

» also keeled scales, particularly in aquatic and semi-
aquatic species

» keel = raised middle

 smooth scales may produce less drag in terrestrial
environments for fast-moving snakes

* keeled scales may help provide leverage in the water
(maximize surface area for pushing), also improve
traction in muddy/wet environments
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Redstripe Ribbon Snake

(Thamnophis proximus rubrilineatus)

45



 example of semi-aquatic snake
» related to garter snake
- note lateral stripes (flight pattern defense)

» also has voluntary loss of tail
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e ——

redstripe ribbon snake ( Thammnophis proximus rubrilincatus)

Texas. Someryvell County

photociapli by T Tl

* stripe...perhaps mimicry?
- other garter snakes in region also have stripes

- all produce musk=foul odor

47



redstripe ribbon snake (Thamnophis proximus rubrilincatus)

e omervell County
3 phe 1 salli. o

* spot on head

» also slightly concave sides to snout, forward-tilted
eyes...diurnal, sight-aided hunter
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Diamondback Water Snake

(Nerodia rhombifer rhombifer)

* NOT venomous, simply has diamond-shaped pattern on
back

49



diamondback water snake

50









Midland Water Snake

(Nerodia sipedon pleuralis)

* another water snake...

53


















Texas Night Snake

(Hypsiglena torquata jani)
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» small size

Texas night snake (Hypsiglena torquata jani)

Fevas. Somervell County

AU S RN FENROSLE I I
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Texas night snake (Hypsiglena torquata jani)

Fexas, Somenvell County
phaatirapi by TH e o)

» common theme
- darker and/or highly patterned dorsal surface

- lighter and/or less patterned ventral surface
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Texas night snake (Hypsiglena torquata jani)

omervell County
Looblodee s g

* close-up of head to see vertical pupil

* “name is night snake”...primarily active at night
« vertical pupil an advantage for nocturnal snakes
- highly flexible pupil...protects sensitive light-rods

- expands more quickly/wider in low-light situations
than a circular pupul would

* believe it or not, this little guy is venomous

(WHICH LEADS TO NEXT SLIDE...)
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venomous snakes: fang type A
xenodontid snakes

(includes night snakes. mud snakes. boomslangs. cte.)

drawing fromy the 1.8, Departmient of the Navs’s

Boisoris Sikes of the Workd (1991 repriaty

 example of xenodontid snake
* “venomous” is all relative
- “xenodontid” means “strange-toothed”
- most of these snakes incapable of fatal bites
- specific prey (North America...toads, amphiumas)

* characterized by:

- short fangs

- long maxillary bone (fangs at back)
» boomslang (Africa) fatal to humans

* most are not, hike

- night snake, worm snake, night snake, etc.
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venomous snakes: fang type B
clapid snakes

(includes coral snakes. sca snakes. cobras. ¢lc.)

drawing trom: the 1.8, Deparient ot the Navy's
Poispitias Suahes of the Bockd (1991 vepring

« contrast with elapid snakes, very dangerous to humans

» fangs, although short, are in front

» much smaller maxillary bone, leaves room for venom
glands

» I did not see any elapids

- most are sea snakes, cobras etc.

- coral snakes are only North American elapids

64



venomous snakes: fang type C
viperid snakes

(includes rattlesnakes. moccasins. adders. cic.)

S, Department of the Navy’s
nikes of the World (1991 reprints

on a relatively

» third basic type of dentition in venomous snakes
* vipers include:
- rattlesnakes

- European/African adders

* long curved fangs in front

* short modified maxilary bone

- room for venom gland

- fangs can fold back in mouth (also in elapids)
e common joke is not true:

Q. What is a rattlesnake most afraid of?

A. Biting his tongue.
» common viperid in southern USA...moccasins

65



Southern Copperhead

(Agkistrodon contortrix contortrix)

66



» snake found near water

» usually are very reddish-copper in color

67






» these guys are called moccasins because their skin and
pattern remind some people of the tanned leather used
to make moccasins

69






* close-up of the head

* here 1s the nostril

* here is the heat pit

71



position of the loreal [hcat] pit

e lined with thermoreceptors

* specialized in pit vipers: two compartments separated by
a thin membrane

- two chambers equalize air pressure
- ambient air pressure is “stored” in inner chamber

- heat from animals is detected on the outer surface of
the membrane

- snake moves head to balance the heat detected in the
two chambers, at which point the snake strikes

* blind rattlesnake
- vibrations > tongue/Jacobsen’s organ > heat pits
- hit 48 of 49 times
- hit 4 of 15 times with heat pits covered
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Western Cottonmouth

(Agkistrodon piscivorus leucostoma)

» another snake equipped with heat pits

* same genus as copperhead; also a moccasin



!
. castern coltonmouth

| (Agkistrodon piscivorus piscivoris)

western cottonmouth
(Aekistrodon piscivorus leucostoma)

cottonmouths (Agkistrodon piscivorus ssp.)

Why are they called cottonmouths?

» defensive technique called “gaping”
» inside of mouth 1s white
* picture to lower right is western
* scientific name:
- Gr. ankistron fishhook & Gr. odontos tooth
= curved fangs
- L. piscis fish & L. voro to devour
= fish-eater
- Gr. leukon white & Gr. stoma mouth

= white mouth

74






v

* see how chin is very differently marked than back

* point out cyes, lip, ete.
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Western Diamondback Rattlesnake

(Crotalus atrox)

» saved “best” for last

* this guy 1s one of the reasons I went to Texas instead of
staying in Towa

77



» these guys are well-camoflauged as well

» can barely be seen, except for tail

» found in drier parts of the state, so match substrate
perfectly

78









western diamondback rattlesnake (Crotalus atrox)
l'e

Johnson County
Bhotezaph by Fiodialhi, e

* here are fangs (Dr. Mac holding it upside down)

* right-side up, if it was striking

- fangs

- glottis (windpipe); allows snake to eat without
suffocating
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western diamondback rattlesnake (Crotalus atrox)

Johnson County
By i dalle i

* huge head

» wide “cheeks” to accommodate venom glands

82



A few other herpetofauna
from my trip (that are here

today).....
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Three-toed Box Turtle

(Terrapene carolina triunguis)
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Western Lesser Siren

(Siren intermedia nettingi)

90






Additional thanks to:

Dr. Robert SCHQC!'. Department of Biology, University of Northern [owa

Dr. Gretta Berghammer, Presidential Scholars Board Chair and mentor

to the Presidential Scholars senior class of *03
Richard and Janet Hollis

Jeftrey Church
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Special appearances by:

“(}Dh elia,” the male Great Plains rat snake [captive-bred in Sharon Center, 1A ]
WZCZE,“ the male corn snake [captive-bred in Minneapolis, MN]

“Mar10.” the female eastern kingsnake [origin unknown]

“(,iﬁf()&'gcﬁ“ the female midland water snake [from near Caddo Valley, AR]
“Band,” “Brown Spot,” “Grey Spot,” “Long Right

Blotch,” “Stl'ip&” and “X-Neck,” the midland water snake

babies (aka e Georgoettes™) [bom 31 August 2002, in captivily in lowa]
“Poscidon,” the western lesser siren [from Texarkana, TX|

'”‘Shirlcy,” the female three-toed box turtle [from near Shirlev, AR]
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Bely. Bllin 2003, "Translations of the Names of the Reptiles and Amphibians of North America.” Names of the
Reptiles and Amphibians of North America. URI

Collins. 1T and TW. Tageart. 2002, "Standard Common and Current Seientific Names for North American
Amphibians, Turtles. Reptiles. and Crocodihans (Fifth Ldition 2002)." {he Ceater for North American
Herpetology, URL hip:, wan rpetology.org

Hollis, Jennifer 1. 2002 unpublished). Vertebrate Field Biology: field journal.

NOTE: Photographs. diagrams, and-or thustrations from sources ¢ited in veo o iostwere used in this visual presentation.
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