
Turtles of Hagerman N.W.R. 
and the surrounding area 

 Michael B. Keck 



What is a Turtle? 
Turtles are placed in the  
Order Testudines (a.k.a. Chelonia or 
Testudinata) 
     --a distinct lineage of 4-limbed  
     (tetrapod) vertebrates 
 
Much of the body is covered by a 
shell 
    --top (dorsal) part of shell is called  
    the carapace 
 
    --bottom (ventral) part is the   
    plastron 
 
    --a “bridge” connects the two 
 



What is a Turtle? 
The shell is composed of underlying 
bone, covered by epidermal scutes or 
leathery skin 

Fannin County 



What is a Turtle? 
The trunk vertebrae (but not neck or tail 
vertebrae) are fused to the bony carapace 
 

The expanded ribs make up part of the bony 
part of the carapace 
 

So turtles cannot expand their rib cage (like you 
do when breathing heavily) 
 

The pectoral and pelvic girdles are found within 
the ribcage 



What is a Turtle? 

Modern turtles do not 
have teeth 
 

Fannin County 



What is a Turtle? 
All have internal fertilization 
(like all reptiles) 
 
The females of many species can 
store sperm (possibly for years) 
 
All turtles lay eggs (oviparous) 
    --all lay eggs on land 
 
Some have hard-shelled eggs 
  
Others have leathery or papery 
shelled eggs (parchment-shelled) 
 
The female usually digs an egg  
chamber (often flask shaped) 
 
Only one species is known 
to stay with/guard eggs 
 
Do not have parental care 
 

Many turtles have temperature-dependent sex 
determination (TSD) 
 --all of our local species except for the two 
  softshell species have TSD 



What is a Turtle? 
Most turtles are omnivorous. 
   
Many species are more carnivorous  
when young and more  
herbivorous as adults. 

Collin County, Heard Sanctuary 



Two major lineages of living turtles: Pleurodira & Cryptodira 

Pleurodira (side-necked turtles): none occur in North America    

They are easily distinguishable by how they retract their head: 



Two major lineages of living turtles: Pleurodira & Cryptodira 

Cryptodira: includes all North American turtles 



Turtle diversity 

Turtles occur in all oceans and on all continents except Antarctica. 
 
There are about 356 recent species of turtles in the world. 
 
The United States is the most species-rich country in the world, with about 59 turtles 
(including six sea turtles). 
 
Texas has about 34 species of turtles (including five sea turtles). 
 
15 species potentially occur at Hagerman NWR. 
 Records exist in Grayson County for 11 of these species. 



 

 
In Texas, it is illegal to: 
 
Take or possess any freshwater turtles taken from the wild for commercial purposes. 

(includes turtles on private land [as of 24 Aug 2018])  
 

Possess more than 6 individuals of any species of freshwater turtle from the wild.  
 

Take an Alligator Snapping Turtle from the wild. 

Laws in Texas related to our local turtles 



Identifying local turtles 

Most local turtles are easily identified (as adults) if you get a good look at them. 
   
But many are difficult to approach and some rarely come out of the water. 
    --binoculars help 
 
The turtles at Hagerman NWR are very skittish. 



Identifying local turtles 

This is about as close as you typically get to turtles at Hagerman NWR 
(especially softshells) 
 

560 mm lens on full-frame camera (about equivalent to 11x binoculars) 
 

At least 4 species of turtles in this photo 

Hagerman NWR, 6 May 2021 



Identifying local turtles 

Shell markings are generally unreliable 
   --much variation within a species 
 
   --patterns may change with age 
 
   --the shell is often covered by algae, dirt, etc. 
 
Skin markings are not reliable in all species 
 
Identifying young turtles can be difficult 



Where to find turtles at Hagerman NWR 

https://www.google.com/maps/place/Hagerman+National+Wildlife+Refuge+Visitor+Center/@33.7402334,-96.7719054,15z/data=!4m5!3m4!1s0x864cf32c610d4c13:0xde34a5371a1f995d!8m2!3d33.7392361!4d-96.7523417?hl=en 



Family Chelydridae: 
Snapping turtles 

 
Two potential species in our area 



Alligator snapping turtle (Macrochelys temminckii) 
Largest freshwater turtle in US 
--can be > 200 lbs & 26 inches long 
 
3 prominent ridges on carapace 
 
Small plastron 
 
Extra row of scutes on lateral sides 
 
Eyes small & on side of head 
—cannot be seen from above 
 
Posterior edge of carapace 
serrated 
 
Very hooked beak 
 
Very long tail 
 
Rarely leaves the water 
 
Very rarely basks 



Alligator snapping turtle (Macrochelys temminckii) 

Usually found near flowing water 
or in oxbow lakes  
 
Often eats fish 
 
Lures fish with worm-like  
appendage on tongue 
 
Also eats snails, mussels, and 
other turtles 
--mainly carnivorous 
 
 
 



Alligator snapping turtle (Macrochelys temminckii) 
Doubtful this species occurs at Hagerman 
NWR. 
 
No records from Grayson Co., but a record 
exists for Collin Co. 
 
Not known to occur in Lake Texoma or  
Red River (or tributaries) above the dam. 
 
But they have been reintroduced in the 
Washita River Basin (OK) around Tishomingo 
NWR. 
 
A protected species in both Texas & Oklahoma. 
 
Listed as Threatened Species in Texas. 

http://www.wildlifedepartment.com/ooj/dinosaur-looking-turtles-emerge-tishomingo-national-fish-hatchery 

Oklahoma Dept. Wildlife Conservation, 2017 



Snapping turtle (Chelydra serpentina) 

Large: usually < 14 inches  
(record: 20 in.) 
 
Barbels on chin 
 

Fannin County (both) 



Snapping turtle (Chelydra serpentina) 

Very long tail 
 
 

Fannin County (both) 



Snapping turtle (Chelydra serpentina) 

 
Small plastron 
(alligator snapping 
turtles exhibit this 
too) 
 
Posterior edge of 
carapace serrated, 
but less so than in 
alligator snapping 
turtles 
 

Fannin County (both) 



Snapping turtle (Chelydra serpentina) 

 
Does not have extra  
row of lateral scutes 
like alligator snapper 
has 
 
Three keels are 
present on juveniles, 
but keels are very low 
or absent in large 
adults 

Fannin  
County 

Alligator 
Snapping 
Turtle 



Snapping turtle (Chelydra serpentina) 

 
 
Rarely basks 
 
Omnivorous, eating just 
about anything, 
including much plant 
matter. 
 

Collin County 



Snapping turtle (Chelydra serpentina) 
Largest range of any North  
American turtle 
--introduced in other parts 
of the world 
 
Definitely occur at Hagerman NWR 
 
Found in a variety of  
aquatic habitats 

Hagerman NWR 



Family Kinosternidae:   
Musk & Mud Turtles 

 
Four potential species in our area 

 
 



Family Kinosternidae:  Musk & Mud Turtles 
Highly aquatic 
 
Don’t often bask out of water 
 
Rarely leave water 
 
More common in non-flowing 
water 
 
Small turtles 
 
Shell is oval (not rounded) 
 
Plastron often has 1-2 hinges  
(unique in our area for aquatic turtles) 
 
Barbels sometimes visible on chin and neck  
(snapping turtles also have these) 
 
Posterior edge of carapace NOT 
serrated (or very slightly serrated) 



Family Kinosternidae:  Musk & Mud Turtles 

Sometimes you may need to look at the plastron for a positive identification 
 
Short tails  
--males have longer & stouter tails  
--females very short 
 
Release a musk that is  
offensive to some people 



Razor-backed Musk Turtle  (Sternotherus carinatus) 

Small: usually < 5 inches (record 7 in) 
 
Shaped like a tent 
 
Like the common musk turtle: 
--Small plastron 
--Often lots of flesh between plastral  
scutes 
--plastron often (but not always) 
hinges anteriorly 
 



Razor-backed Musk Turtle  (Sternotherus carinatus) 

Basks more frequently than 
 common musk turtle 
 
Found in a variety of aquatic 
habitats 
 
Omnivorous 



Razor-backed Musk Turtle  (Sternotherus carinatus) 

No records exist for 
Grayson County 



Eastern Musk Turtle  (stinkpot) (Sternotherus odoratus) 

Small 
--usually < 4.5 inches (record: 5.5 in) 
 
May need to see plastron for 
positive i.d. 
 
Like the Razor-backed musk turtle: 
--Small plastron 
--Often lots of flesh between 
plastral scutes 
--plastron often (but not always) 
hinges anteriorly 
 
 
 



Eastern Musk Turtle  (stinkpot) (Sternotherus odoratus) 

Coloration can be variable 
 
Found in a variety of aquatic 
habitats 
 
 
 
 



Eastern Musk Turtle  (stinkpot) (Sternotherus odoratus) 

No records exist for 
Grayson County 



Mud turtles (genus Kinosternon) 

Mud turtles have a larger plastron 
than musk turtles 
 
Mud turtle plastron has “K” 
 
Mud turtle plastron does not have 
a lot flesh between scutes 
 
Mud turtle plastron has TWO hinges 
--they can close themselves up 
similar to a box turtle 
(musk turtle plastron has one hinge 
[if any]) 
 
 
 

Musk turtle for 
comparison 



Yellow Mud Turtle (Kinosternon flavescens) 

Usually < 5 inches (record: 6.5 in). 
 
Our subspecies usually has yellow 
chin and throat. 
 
No stripes on head. 
 
9th marginal scute distinctly higher 
than 8th.  
 
Found in variety of aquatic habitats. 
 
Omnivorous. 
 
The only turtle known to guard its 
eggs—females often bury 
themselves with eggs. 
 
 



Yellow Mud Turtle (Kinosternon flavescens) 



Yellow Mud Turtle (Kinosternon flavescens) 

No records exist for 
Grayson County 



Mississippi Mud Turtle (Kinosternon subrubrum hippocrepis) 

Usually < 5 inches. 
 
9th marginal scute not higher than 
8th. 
 
Usually at least some indication 
of two light stripes on each side of 
head. 
 
Found in a variety of aquatic 
habitats. 
 
Omnivorous. 
 
 
 
 
 

Collin 
County,  
Heard 
Sanctuary 



Mississippi Mud Turtle (Kinosternon subrubrum hippocrepis) 

Collin County, Heard Sanctuary 



Family Trionychidae: 
Softshell Turtles 

 
Two species in our area 



Family Trionychidae 
Softshell Turtles 

Rounded flat carapace. 
-- Look like a pancake. 
 
Fewer marginal bones in carapace. 
 
Shell covered by leathery skin 
instead of scutes . 
 
Highly webbed feet, with only 
3 toes. 
 
Nares at the very end of a tubular 
snout. 
 
Very long neck. 
--be careful handling! 
  



Females often much larger than 
males. 
 

Males with stouter and much  
longer tails. 
 

At least our two species have 
genotypic sex determination  (other 
local turtles have TSD). 
 

Highly aquatic. 
 

Can stay underwater very long time. 
 

More common in waters with soft  
bottom. 
 

Often bask in shallow water, buried 
in mud, with just snout sticking 
out of water. 
 

Often bask out of water. 
 
Often very difficult to approach. 

Family Trionychidae: Softshell Turtles 

Distinguishing our two local species apart from long 
distances is difficult. 



Spiny Softshell Turtle (Apalone spinifera) 
Females can be up to 21 inches in North Texas.  
 
Bumps (tubercles) on surface and anterior 
edge of carapace. 

Carnivorous, eating  
invertebrates and some fish. 



Spiny Softshell Turtle (Apalone spinifera) 
 
 

Definitely occur at Hagerman NWR. 

The subspecies in our area is 
the Pallid Spiny Softshell 
(Apalone spinifera pallida). 



Spiny Softshell Turtle (Apalone spinifera) 

Hagerman NWR, 6 May 2021 
560 mm lens on full-frame camera (about equivalent to 11x binoculars) 



Spiny Softshell Turtle (Apalone spinifera) 

Hagerman NWR, 6 May 2021 



Smooth softshell turtle (Apalone mutica) 
Typical female: 7 - 14 inches;  
male: 5 – 10 inches 
 
LACKS bumps (tubercles) on surface and 
anterior edge of carapace 
 
More of a river turtle than the spiny softshell 
--less likely to be found in ponds and lakes 
(but they are common in Lake Texoma) 

Mostly carnivorous, eating  
invertebrates and some fish 



Smooth softshell turtle (Apalone mutica) 

Definitely occur at Hagerman NWR. 



Smooth softshell turtle (Apalone mutica) 

560 mm lens on full-frame camera  
(about equivalent to 11x binoculars) 

Hagerman NWR, 6 May 2021 

Spiny softshell for comparison 



Family Emydidae: 
  

pond turtles, map turtles,  
chicken turtle, box turtles 

 
Seven potential species in our area 



Ouachita Map Turtle (Graptemys ouachitensis) 
Females: typically < 8.5 in. 
Males: < 5 inches 
 
Large yellow spot 
(crescent) behind eye 
Two yellow spots under 
eye: 
One on upper jaw &  
one on lower jaw 
 
Like most other map 
turtles, they have serrated 
keel on carapace 
--“sawback turtles” 
 
Posterior edge of carapace 
serrated 
 
Males typically have very  
long front claws & long 
tails 

Eat snails, mussels, crayfish, insects, & a few fish 

Hagerman NWR, November 2016 



Ouachita Map Turtle (Graptemys ouachitensis) 

Hagerman NWR, April 2016 

Hagerman NWR, November 2016 Definitely occur at Hagerman 
NWR. 
 

Very common in Lake Texoma. 
 

Often bask on logs. 
 

Quick to flee into water 
(binoculars help), but the 
most approachable aquatic 
turtle at the Refuge. 



Mississippi Map Turtle (Graptemys pseudogeographica kohnii) 

Females: typically < 10 inches 
Males: < 5 inches 
 
 
Thin yellow crescent behind eye 
Yellow line between eyes 
 
Like most other map turtles,  
they have serrated keel on  
carapace 
--”sawback turtles” 
 
Posterior edge of carapace 
serrated 
 
Males typically have  long  
front claws & long tails 
 
 
 
 
 
 



Frequently basks, often on  
tall logs. 
 
Difficult to approach. 
 
Eat mainly snails, mussels, 
crayfish, insects, & a few fish. 
 

Mississippi Map Turtle (Graptemys pseudogeographica kohnii) 



Mississippi Map Turtle (Graptemys pseudogeographica kohnii) 



Chicken Turtle (Deirochelys reticularia) 

Usually < 6 inches (record: 10 inches). 
 
Very long neck: 75% of shell length. 
 
Has broad yellow stripe on forelimbs. 
 
“striped pants” 



Chicken Turtle (Deirochelys reticularia) 
Found in non-flowing waters, usually seasonally-
flooded wetlands. 
 

Omnivorous, eating a lot of small invertebrates. 

Frequently  
basks. 



Chicken Turtle (Deirochelys reticularia) 

The subspecies in our area is 
the  
Western Chicken Turtle 
(Deirochelys reticularia miaria). 
--found west of Miss. River. 



Red-eared Slider (Trachemys scripta elegans) 
The most commonly seen turtle in our area. 
 
Usually < 8 inches; record 11.5 inches. 
--males smaller than females. 
 
Usually large red mark behind eye, but may  
fade in older ones, especially males. 

Older specimens sometimes  
lose almost all stripes and  
marks. 
 
May have “striped pants,” like  
Chicken Turtle. 
 
 



Red-eared Slider (Trachemys scripta elegans) 
Rear of carapace may be  
somewhat serrated. 
 
Males have very long front  
claws. 
 
Found in all sorts of aquatic 
environments. 
 
Often basks. 

Frequently crosses roads—the most common  
turtle crossing roads, especially in spring. 
 
Omnivorous, but adults mainly eat vegetation. 
--young are more carnivorous, eating small  
invertebrates. 



Red-eared Slider (Trachemys scripta) 

Map includes other subspecies 

Introduced in western US  
& in many other countries 
all over the world. 
 
Definitely occur at Hagerman NWR. 
 
 



Red-eared Slider (Trachemys scripta) 

Collin County, Heard Sanctuary 



Red-eared Slider (Trachemys scripta) 

Collin County 



Red-eared Slider (Trachemys scripta) 

Hagerman NWR 



Red-eared Slider (Trachemys scripta) 

Collin County , Heard Sanctuary 



Red-eared Slider (Trachemys scripta) 

Collin County , Heard Sanctuary 



River Cooter (Pseudemys concinna) 

Females up to 14 inches (maybe 16 in). 
--males smaller 
 
Yellow stripes on head that usually 
do not disappear with age. 
 
May have serrated rear of carapace. 
 
 
Identify by size and what it does not  
have: 
No red “ear.” 
 
No long neck; no broad 
yellow stripe on arms. 
 
No serrated keel on 
shell; head markings 
not like map turtles. 
 



River Cooter (Pseudemys concinna) 

Highly-variable shell pattern. 
 
Males with long claws. 
 
Often basks. 
 
Found in all sorts of aquatic environments. 
 
Omnivorous; young tend to be more  
carnivorous; adults more herbivorous. 



River Cooter (Pseudemys concinna) 

A young Cooter 
Collin County , Heard Sanctuary 



River Cooter (Pseudemys concinna) 

Collin County, Heard Sanctuary 



River Cooter (Pseudemys concinna) 

Definitely occur at  
Hagerman NWR. 



River Cooter (Pseudemys concinna) 

Hagerman NWR, 6 May 2021 

560 mm lens on full-frame camera (about equivalent to 11x binoculars) 



River Cooter (Pseudemys concinna) 

Hagerman NWR, 6 May 2021 



Cooters compared to Sliders 

Collin County , Heard Sanctuary 



Cooters compared to Sliders 

Collin County , Heard Sanctuary 



Cooters compared to Sliders 

Collin County , Heard Sanctuary 



Collin County, Heard Sanctuary 



Box Turtles  
(also in Family Emydidae) 

 
two species in our area 



Box Turtles (genus Terrapene) 

The only truly terrestrial turtles in our area. 
 
High domed shells. 
 
Plastron is hinged. 
—can completely close shell 
 
Plastron slightly concave in males. 
 
Males have elongated rear claws. 
 
Omnivorous: eat vegetation, flowers, 
fruit, mushrooms, insects, worms, 
carrion, scat. 
 
Declining in much of their range, 
largely due to roadkills and habitat 
loss. 
 
 
 
 

Fannin County 



Three-toed (Eastern) Box Turtle (Terrapene carolina triunguis) 

Much more common in this area than 
Ornate Box Turtle. 
 
Usually < 6 inches. 
 
Extremely variable in coloration. 
 
Subspecies in our area has 3 toes on 
hind foot. 
 
Carapace not flat on top—often a  
slight ridge or keel. 
 
Males often have red eyes 
Females often have brown eyes. 
 
Can be found in prairies, but usually 
more common in forests. 

Fannin County 



Extremely variable in coloration. 

Fannin 
County 

Fannin  
County 

Fannin  
County 

Three-toed (Eastern) Box Turtle (Terrapene carolina triunguis) 



Fannin County  

Definitely occur at Hagerman NWR. 

Three-toed (Eastern) Box Turtle (Terrapene carolina triunguis) 



Ornate (Western) Box Turtle (Terrapene ornata) 

Much less common in our area. 
--more common as you travel west 
 
Usually < 5 inches. 
 
Much less variable in pattern: 
 
Always has radiating yellow lines  
on carapace. 
 
(Eastern Box Turtle rarely has yellow 
markings on carapace.) 
 
 
 
 

Eastern box turtle 



Top of carapace flattened 
and exhibiting no ridge or 
keel. 

Fannin 
County 

Ornate (Western) Box Turtle (Terrapene ornata) 



More common in prairie and  
desert regions. 
--typically not in forests 
 
More carnivorous than  
Eastern Box Turtle. 
--eats more insects 
 
 
 

Fannin County 

Ornate (Western) Box Turtle (Terrapene ornata) 



Definitely occur at Hagerman NWR. 

Eileen Sullivan posted this to Friends of 
Hagerman NWR Facebook page on 2 July 
2017 

Ornate (Western) Box Turtle (Terrapene ornata) 



Other sources of information on Texas Turtles 

Texas Turtles Group on Facebook 



Other sources of information on Texas Turtles 

www.texasturtles.org 



mikebkeck@yahoo.com 
 
Be sure to put something like “Turtle” in the subject line. 

If you photograph a Chicken Turtle, Mud Turtle, or Musk Turtle on the Refuge, 
please send an e-mail to me. 
 
Or, if you have trouble with an identification, or just have a question. 

mailto:mikebkeck@yahoo.com


Quiz time! 
Collin County, Heard Sanctuary 



Quiz time! 
Hagerman NWR 



Quiz time! 
Hagerman NWR, 6 May 2021 



Quiz time! 

Hagerman NWR, 6 May 2021 



Quiz time! 
Fannin County 



Quiz time! 
Collin County, Heard Sanctuary 



Quiz time! 

Hagerman NWR, 6 May 2021 



Quiz time! 

https://www.texasturtles.org 



Quiz time! 
Collin County, Heard Sanctuary 



Quiz time! 

Dallas County https://www.texasturtles.org 



Any questions? 

Fannin County 



Patterns of Temperature-dependent sex determination (TSD) in Turtles 

TSD-1a – a single temperature transition zone, below which produces males and above 
which produces females 
 
TSD-2 – two temperature transition zones: females are produced at low and high 
temperatures and males are produced at intermediate (middle) temperatures 
 
TSD-amb – ambiguous 



The oldest known turtle is Odontochelys.   It was found in 220 million-year-old 
(Triassic) deposits in China.  
 
Odontochelys had teeth.  It had a well-develop plastron, but not a well-develop 
carapace.  



From: Hedges BMC Biology 2012 10:64 

and micro RNAs 

Where do turtles belong on the vertebrate “family tree?” 


