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 U.S. FISH AND WILDLIFE SERVICE 
 SPECIES ASSESSMENT AND LISTING PRIORITY ASSIGNMENT FORM 
 
SCIENTIFIC NAME: Graptemys caglei 

 
COMMON NAME:  Cagle’s map turtle 
 
LEAD REGION:  2 
 
INFORMATION CURRENT AS OF:  March 2006 
 
STATUS/ACTION: 
 
        Species assessment - determined species did not meet the definition of endangered or 

threatened under the Act and, therefore, was not elevated to Candidate status 
___ New candidate 
___ Continuing candidate  

___ Non-petitioned 
  X  Petitioned - Date petition received: April 26, 1991                   

  X   90-day finding positive - FR date: December 16, 1991                   
  X  12-month warranted but precluded - FR date: January 22, 1993                      
       Did the petition requesting a reclassification of a listed species? 

 
FOR PETITIONED CANDIDATE SPECIES: 
a. Is listing warranted (if yes, see summary of threats below)?  No
b. To date, has publication of a proposal to list been precluded by other higher priority 

listing actions?  NA
c. If the answer to a. and b. is “yes”, provide an explanation of why the action is 

precluded.  NA
___ Listing priority change     

Former LP: ___  
New LP: ___  

Date when the species first became a Candidate (as currently defined):  January 22, 1993 
 
   X     Candidate removal:  Former LP: 5   

   X     A – Taxon is more abundant or widespread than previously believed or not subject 
to the degree of threats sufficient to warrant issuance of a proposed listing or 
continuance of candidate status. 

       U – Taxon not subject to the degree of threats sufficient to warrant issuance of a 
proposed listing or continuance of candidate status due, in part or totally, to 
conservation efforts that remove or reduce the threats to the species. 

___ F – Range is no longer a U.S. territory. 
   _  I – Insufficient information exists on biological vulnerability and threats to support    

listing. 
___ M – Taxon mistakenly included in past notice of review. 
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___ N – Taxon does not meet the Act’s definition of “species.” 
___ X – Taxon believed to be extinct. 
 

ANIMAL/PLANT GROUP AND FAMILY:  Reptiles; Emydidae 
 
HISTORICAL STATES/TERRITORIES/COUNTRIES OF OCCURRENCE:  Texas 
 
CURRENT STATES/ COUNTIES/TERRITORIES/COUNTRIES OF OCCURRENCE:  Blanco, 
Hays, Comal, Kendall, Kerr, Bexar, Guadalupe, Gonzalez, Dewitt, Lavaca, and Victoria 
counties, Texas. 
 
LAND OWNERSHIP:  Although the river systems that are inhabited by the Cagle’s map turtle 
are considered state waters, most known locations of the Cagle’s map turtle are adjoined by 
privately owned land. 
 
LEAD REGION CONTACT:  Susan Jacobsen, 505-248-6641  
 
LEAD FIELD OFFICE:  Bill Seawell and Paige Najvar, Austin Ecological Services Field Office, 
512-490-0057 
 
BIOLOGICAL INFORMATION 
 
Species Description:  The Cagle’s map turtle (Graptemys caglei) is similar in appearance to the 
Texas map turtle (Graptemys versa), but has a cream-color transverse bar on its chin and a 
yellow, v-shaped mark on the dorsal side of the head that forms crescent-shaped markings 
behind each eye (Conant and Collins 1991, Ernst et al. 1994). The carapace is predominately 
green, but color can vary from green to brown (Conant and Collins 1991, Ernst et al. 1994).  
Carapace scutes have yellow, contour-like markings.  The carapace is somewhat flattened, 
elliptical in shape, serrated posteriorly with a raised vertebral keel of sharp projections.  The 
plastron is cream-colored with dark seams.  Black flecking may occur on each scute of the 
plastron.  Both sexes have narrow heads with a somewhat pointed snout.  The dorsal surface of 
the head is black with cream-colored stripes.  The neck, limbs, and tail also have many yellow to 
cream-colored stripes.  Adult males are 7.0 to 12.6 cm in carapace length, while adult females 
can be as long as 21.3 cm in carapace length.  Males usually have longer tails than females, with 
the vent located beyond the edge of the carapace. (Ernst et al. 1994). 
 
Taxonomy:  The Cagle’s map turtle is a member of the Family Emydidae, which includes a 
variety of turtles ranging from terrestrial through semiaquatic to freshwater and estuarine taxa 
(Zug 1993).  Haynes and McKown (1974) described this species as a morphological intermediate 
between the Texas map turtle and the false map turtle (Graptemys pseudogeographica).  No 
genetic information has been published on this species. 
 
Habitat/Distribution:  This highly aquatic river turtle is confined to the Guadalupe River system 
(Guadalupe, San Antonio, San Marcos, and Blanco rivers) of Texas, and optimal habitat appears 
to include both riffles and pools (Haynes and McKown 1974, Killebrew 1991, Killebrew 1992). 
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Gravel bar riffles and transition areas between riffles and pools are considered to be important 
since these areas are considered to be highly productive of insect prey items (Killebrew 1991). 
Historical populations were reported from the Guadalupe-San Antonio River System (Haynes 
and McKown, 1974), including voucher specimens from Kerr, Hays, Gonzales, and DeWitt 
counties and sight records from the San Antonio and Medina rivers. Collectively Dixon (1987), 
Killebrew (1991) and Porter (1992) determined that the Cagle’s map turtle occurred in scattered 
sites in seven counties (Kerr, Kendall, Comal, Guadalupe, Gonzales, Dewitt, and Victoria) on 
the Guadalupe, San Marcos, and Blanco rivers.  Killebrew et al. 2001 reported that the turtle 
occurs in isolated populations within the Guadalupe River.  A map that shows the current known 
distribution of the Cagle’s map turtle in the Guadalupe River can be found in Killebrew et al. 
2001.   
 
In the summer of 2003, two individuals of Cagle’s map turtle were collected from an area in the 
Blanco River not previously documented by Dixon, Killebrew, and Porter (Francis Rose, Texas 
State University, pers. comm. 2003).  It is unknown if systematic surveys for the Cagle’s map 
turtle have been conducted in the San Marcos River.  The distribution of the Cagle’s map turtle 
in this river is currently unknown. 
 
Reproduction:  The Cagle’s map turtle deposits clutches that contain one or two eggs (Wibbels et 
al. 1991), near the water in a cavity approximately 15 cm deep (Vermersch 1992).  About two or 
three clutches may be deposited by a single female each year (Vermersch 1992).  Hatchlings 
have been observed from September through November, indicating a late spring to early summer 
nesting season (Haynes and McKown 1974).  The age at which Cagle’s map turtles become 
sexually mature is not known.  Female Cagle’s map turtles excavate their nests about 2 to 11 
meters from the waters edge and 0.5 to 1 meter above water level (Killebrew and Babitzke 
1996). The relationship between Cagle’s map turtle nest sites and survivorship of eggs and 
hatchlings is not understood.  Shealy (1976) reported that factors influencing Cagle’s map turtle 
nesting were sand particle size, elevation above the water level, cover quality, and distance from 
the water’s edge. 
 
Population Estimates/Status:  Historical population numbers are unknown.  Previous analyses 
(Flavisus Killebrew, formerly of West Texas A&M University pers. comm., 1994) indicated that 
the small population on the upper Guadalupe River (above Canyon Lake) contained no more 
than 400 individuals.  A population model based upon ten years of data collected from a 36 
kilometer (22 mile) stretch of the Guadalupe River near Cuero yielded a population estimate of 
between 1,354 and 2,184 individuals (Killebrew and Babitzke 1996).  Below Canyon Dam, the 
large population on the middle Guadalupe and lower San Marcos rivers contained an estimated 
11,300 individuals (Flavius Killebrew, pers. comm., 1994) including a 200-km (124-mi) core 
segment of the Guadalupe River between Seguin and Cuero, decreasing in abundance 
downstream to Victoria (83 km or 51 mi), and including a few turtles on the San Marcos River 
from its mouth upstream to Ottine (37 km or 23 miles)(Porter 1992). 
  
More recently, Killebrew et al. 2002, compared estimated population numbers of the species in 
the Guadalupe and San Marcos rivers in 1991 and 2001.  This study indicated an overall 
population increase, although estimated populations at some sites declined. 
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THREATS 
 
A.  The present or threatened destruction, modification, or curtailment of its habitat or range.  
Loss and degradation of riverine habitat from large and small impoundments (dams or 
reservoirs) is the primary threat to Cagle's map turtle.  Cagle’s map turtle is absent from deep 
water/non-riverine habitat in its range (Killebrew 1991).  Impounded water has eliminated 
essential riverine habitat, such as riffle areas and shoreline vegetation.  However, we consider 
the threat of impoundments to be a historic threat since there are currently no definite plans for 
the construction of dams on the rivers inhabited by the species and the most recent population 
study (Killebrew et al. 2002) indicated a stable, if not growing, population in spite of existing 
impoundments on the river.    
 
Cagle’s map turtles occur where the Guadalupe River empties into Canyon Lake (a 3,335 hectare 
(8,240 acre) reservoir) and above the reservoir, but not in the lake proper (Killebrew 1991).  The 
water released from the deeper and cooler portion of Canyon Lake has decreased the suitability 
of riverine habitat for Cagle’s map turtle within approximately 22 river miles below Canyon 
Dam.  As a result of the release of cooler water, Cagle’s map turtle has been observed in only 
one small, warm pool between Canyon Lake and New Braunfels (Killebrew 1991).   
 
One effect of impoundment is the loss of riffle and riffle/pool transition areas used by males for 
foraging.  Depending on its size, a dam itself may be a partial or complete barrier to Cagle’s map 
turtle movement and could fragment a population (Killebrew et al. 2002).  Impoundments also 
eliminate vegetation along the banks of river systems that provides habitat for the aquatic insects 
that compose the diet of the Cagle’s map turtle.  Construction of smaller impoundments and 
human activities on the river have likely eliminated or reduced foraging and basking habitats in 
the past.  The prevalence of limestone beds and banks (unsuitable habitat) in headwaters of the 
Guadalupe and Blanco rivers may naturally limit populations as well.   
 
Erosion of river banks and water pollution may have negative impacts to the Cagle’s map turtle.  
For example, turtle nests may not survive flooding events that overtop low elevation sandbars 
and erode unstable banks (Flavius Killebrew, pers. comm., 1994).  With regard to water 
pollution, the cities of New Braunfels and Seguin are major point-sources of treated municipal 
wastewater on the Guadalupe River, permitted for a combined discharge of 10.2 million gallons 
per day.  Non-point sources of pollution within the Guadalupe River watershed (fertilizers, 
herbicides, insecticides) also could threaten the Cagle’s map turtle.  These pollutants could cause 
adverse effects to reptiles both directly and indirectly by reducing its prey base (Pauli and 
Money 2000).  In addition, dumping and littering (especially on the upper Guadalupe River) 
result in heavy accumulations of non-biodegradable debris (Albright 1994, Killebrew 1991).  
Excessive debris can alter the habitat of the Cagle’s map turtle by disturbing or eliminating 
nesting and basking sites and shoreline vegetation that provides habitat for its prey species.  The 
capability of the Guadalupe River system to assimilate this and other nutrient loading depends on 
adequate stream flow. 
 
West Texas A&M University has conducted a study on the habitat requirements and instream 
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flow of the Cagle’s map turtle on the Guadalupe River (Killebrew et al. 2002).  This study, 
which was funded by the Edwards Aquifer Authority, was completed in 2002.  The researchers 
of this study found that the turtle requires flowing water.  The loss of constantly flowing water 
and increased depth of water over the natural gravel and cobble substrate reduces the suitability 
of habitat for prey items.  Results of this study also concluded that increased water velocity 
above 2.4 feet per second (the optimal water velocity for this species) results in population 
declines by displacing nests or basking sites and restricting foraging and mating activities.   High 
water discharges may also increase predation by confining nesting females to only a few nesting 
sites, increasing the number of nests per area and allowing predators greater access to all of the 
deposited eggs.  Killebrew et al. 2002 also found that the cobble-sized rocky substrates of the 
riffle area contain the largest quantity and diversity of prey items.  They also found that small 
lakes along the middle to lower Guadalupe River segments had variable populations of Cagle’s 
map turtles.  Larger lakes such as Dunlap, Placid, McQueeny, Starke Park, Meadow, and Canyon 
Lake have zero populations.  The presence of riffle environments with flowing water, willow 
trees, which serve as basking sites and prey habitat, and unaltered shorelines with little to no 
urban development likely explain the presence of the turtle near the smaller impoundments.  
 
In the past, construction of smaller impoundments and human activities on the rivers known to 
be occupied by the Cagle’s map turtle have likely eliminated or reduced foraging and basking 
habitats.  Currently, there are no firm plans for reservoirs in the Guadalupe-San Antonio River 
System. 
 
B.  Overutilization for commercial, recreational, scientific, or educational purposes.  The Cagle’s 
map turtle is of interest to collectors because it is a Texas endemic.  The species is vulnerable to 
over-collecting for the pet trade, zoos, museums, and scientific studies (Killebrew 1991, 1992).  
Pet-trade dealers reportedly are selling Cagle's map turtles to wholesalers and have offered $50 
per hatchling and $400 per breeding pair to collectors (Flavius Killebrew, pers. comm., 1991).  
Kingsnake.com, International Reptile, and Turtles-Turtles-Turtles, internet advertisers, were 
selling Cagle’s map turtles for $50 to $100 each in August 2000.  As of October 2005, 
International Reptile was still selling Cagle’s map turtles for $100 each over the internet.  
Whether these specimens were collected from the wild prior to state listing, see factor D. below, 
or raised in captivity is not known.  The current extent of illegal collection is also unknown, 
although as discussed in factor D. below, recent protections have been established for the 
Cagle’s map turtle under State and international law. 
 
The species also has been vulnerable to target shooting (Killebrew 1992).  About five percent of 
Cagle's map turtles handled in the field have shell deformities indicative of shootings (Flavius 
Killebrew, pers. comm., 1992).  
 
Turtles may be incapable of sustaining historic populations under even modest levels of harvest 
(Warwick et al. 1990).  Late maturation and erratic reproductive success are important 
considerations; however, not enough is known about the reproductive characteristics of the 
Cagle’s map turtle to know if this species exhibits erratic reproductive success.   
 
Increased protection.discussed further in factor D. below, by Texas Parks and Wildlife 
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Department is expected to decrease illegal collection of the species.  Laws and regulations 
pertaining to Texas endangered and threatened animal species are contained in Chapters 67 and 
68 of the Texas Parks and Wildlife Code and Sections 65.171 - 65.184 of Title 31 of the Texas 
Administrative Code (T.A.C.). Thus, based upon increased protection by State and international 
law, discussed in factor D below, we do not believe that overutilization for commercial, 
recreational, scientific, or educational purposes is a significant threat to the Cagle’s map turtle. 
 
C.  Disease or predation.  Disease and parasites are not known to be significant threats to Cagle's 
map turtle.  To date, specimens have contained minor infections of coccidial parasites 
(McAllister et al. 1991; Flavius Killebrew, pers. comm., 1994).  Whereas minor parasitic 
infections usually cause little harm to their host, severe infections can cause disease or stress that 
directly or indirectly affect host mortality. 
 
Predation likely is insignificant for hard-shelled adult turtles, but may be more significant for 
their soft-shelled eggs and young (Killebrew 1992).  Additionally, small and medium-sized 
turtles may be more vulnerable to predation than larger turtles (Warwick et al. 1990).  Although 
the magnitude of predation on Cagle's map turtle is unknown, many predatory birds, mammals, 
fish, and snakes eat turtle eggs and hatchlings (Harless and Morlock 1979).  Some of the 
potential predators that occur in the areas where the Cagle’s map turtle exist are raccoons, 
snakes, herons, and foxes.  However, we have no data to indicate that predation is a significant 
threat to the Cagle’s map turtle.   
 
D.  The inadequacy of existing regulatory mechanisms.  The Texas Parks and Wildlife 
Department (TPWD) listed the Cagle’s map turtle as threatened, effective November 16, 2000 
(http://www.tpwd.state.tx.us/huntwild/wild/species/endang/animals/reptiles_amphibians/#turt).  
Texas Parks and Wildlife Department regulations prohibit the taking, possession, transportation, 
or sale of any of the animal species designated by state law as endangered or threatened without 
the issuance of a permit.  The effectiveness of these regulations has not been determined.  Some 
specimens continue to be sold outside the state, but it is not known if these specimens were 
collected before the state listing or were raised in captivity.   Although Cagle’s map turtles were 
being sold over the internet as late as October 2005, it is unknown if these sales were being 
conducted without a permit from the state of Texas. 
 
The Service announced on December 16, 2005, that it is granting international protection for all 
12 species of North American map turtles (Graptemys spp.), including Cagle’s map turtle, by 
placing them on Appendix III of the Convention on International Trade in Endangered Species 
of Wild Fauna and Flora (CITES).  The listing will go into effect on June 14, 2006.  The 
Appendix III listing will, among other things, give the Service oversight of the international 
trade in Cagle’s map turtles and require an export permit from the U.S. for legal export of 
Graptemys spp. to a foreign country. 
 
E.  Other natural or manmade factors affecting its continued existence.  Cagle's map turtle has a 
naturally limited distribution, which may make the species more vulnerable to extinction than 
wider ranging species.  Alterations to a single river system could change the location and 
suitability of nesting areas, thus affecting hatch rates and sex ratios (Wibbels et al. 1991); 

http://news.fws.gov/NewsReleases/showNews.cfm?newsId=3432C079-65BF-03E7-2EAF1C827CEA0EE1
http://www.cites.org/eng/disc/text.shtml#XVI
http://www.hsus.org/about_us/humane_society_international_hsi/international_policy/treaties/convention_on_international_trade_in_endangered_species/
http://www.hsus.org/about_us/humane_society_international_hsi/international_policy/treaties/convention_on_international_trade_in_endangered_species/
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however, we are not aware of any such projects at this time that would alter the river systems 
where populations of the Cagle’s map turtle occur. 
 
CONSERVATION MEASURES PLANNED OR IMPLEMENTED 
 
The Service provided section 6 funding from fiscal year 1994 through 1996 to study the 
populations and nesting behavior of the Cagle’s map turtle.  The outcome of this project was a 
paper entitled “Population Analysis and Nesting Study of Cagle’s Map Turtle” (Killebrew and 
Babitzke 1996).  West Texas A & M University completed an assessment of instream flow and 
habitat requirements for the Cagle’s map turtle in the Guadalupe River in 2002 (Killebrew et al. 
2002).  On November 17, 2000, TPWD listed the Cagle’s map turtle as threatened; TPWD 
regulations prohibit the taking, possession, transportation, or sale of any species designated by 
state law as endangered or threatened without the issuance of a permit. 
 
As discussed above, the Service announced on December 16, 2005, that it is granting 
international protection for all 12 species of North American map turtles (Graptemys spp.), 
including Cagle’s map turtle, by placing them on Appendix III of CITES.   
 
SUMMARY OF THREATS (including reasons for removal from candidacy) 
 
Based on the assessment of threats to the Cagle’s map turtle, the Service is removing this species 
from the candidate list.  Loss and degradation of riverine habitat from large and small 
impoundments (dams and reservoirs) is the primary threat to the Cagle’s map turtle.  However, 
there are no plans of which the Service is aware to create additional infrastructure within this 
watershed that would have a deleterious effect on the species.  The most recent population study 
(Killebrew et al. 2002) indicated a stable, if not growing, population in spite of existing 
impoundments on the river.  While the species previously has been vulnerable to over-collection 
and target shooting, this threat is mitigated by Texas laws and regulations protecting state listed 
species and the inclusion of the species in Appendix III of CITES.  Therefore, we find that 
listing this species is not warranted. 
 
For species that are being removed from candidate status: 
   No    Is the removal based in whole or in part on one or more individual conservation efforts 

that you determined met the standards in the Policy for Evaluation of Conservation 
Efforts When Making Listing Decisions (PECE)? 

 
RECOMMENDED CONSERVATION MEASURES 
 
Below are some measures that would benefit Cagle’s map turtle, but do not represent a 
comprehensive conservation strategy and do not indicate that the species warrants listing.  These 
conservation strategies will require participation among and cooperation with interested parties 
and stakeholders. 
 

 Further research to help determine the habitat requirements, life history, reproductive 
biology, and limiting factors of the Cagle’s map turtle.  Although the Edwards Aquifer 

http://news.fws.gov/NewsReleases/showNews.cfm?newsId=3432C079-65BF-03E7-2EAF1C827CEA0EE1
http://www.cites.org/eng/disc/text.shtml#XVI
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Authority recently funded a study to evaluate and determine habitat and instream flow 
characteristics, the full development and verification of habitat suitability indices would 
provide a tool to help make planning decisions for this species. 

 The Service and other partners should work with the Guadalupe-Blanco River Authority to 
evaluate water management and its effect on the Cagle’s map turtle. 

 The extent and effects of turtle collections should be examined thoroughly to determine the 
impact of this threat to the species. 

 Outreach programs should be developed and implemented to encourage private 
landowners to protect the rivers and streams that serve as habitat for the turtle. 

 Natural soil banks and basking sites should be maintained and protected.  Threats to these 
sites should be identified and cooperative action engaged to mitigate impacts to these sites. 

 A wider effort to reduce the use of pesticides and encourage vegetated buffers along rivers 
and streams would benefit ecological health in the watershed. 

 A wider effort to encourage sustainable grazing practices in riparian and upland areas--
which includes moderating stocking rates and rotational grazing—will maintain vegetative 
cover and soil surface conditions. 

 Pet trade monitoring should be more frequent and more in depth in order to adequately 
establish its effects on the species 

 
Rationale for listing priority number:  NA 
 
   X      Have you promptly reviewed all of the information received regarding the species for the 

purpose of determining whether emergency listing is needed?  Yes.     
 
Is Emergency Listing Warranted?  NA 
 

DESCRIPTION OF MONITORING 
 
Monitoring the status of the Cagle’s map turtle since the last status update was accomplished 
primarily by review of work of others engaged in field surveys for the species.  Those engaged in 
field efforts include TPWD and Texas State University.  West Texas A&M University has 
monitored this turtle in the past, but it is unknown if researchers from this university are still 
continuing their efforts.  The frequency of monitoring events conducted for this species is 
currently unknown.  Several herpetologists in Texas monitor the sales of the Cagle’s map turtle 
on the internet. 
 

COORDINATION WITH STATES 
 
Indicated which state(s) (within the range of the species) provided information or comments on 
the species or latest species assessment:  The Service coordinated with TPWD, and they support 
the information contained in the species assessment.   
Indicate which state(s) did not provide any information or comments:  NA 
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APPROVAL/CONCURRENCE:  Lead Regions must obtain written concurrence from all other 
Regions within the range of the species before recommending changes, including elevations or 
removals from candidate status and listing priority changes; the Regional Director must approve 
all such recommendations. The Director must concur on all resubmitted 12-month petition 
findings, additions or removal of species from candidate status, and listing priority changes. 
 
 
 
Approve:   /s/ Benjamin N. Tuggle                                                 __6/23/2006               
           Acting Regional Director, Fish and Wildlife Service      Date 
 
 

Concur:        August 23, 2006         
           Director, Fish and Wildlife Service   Date 
 
 
Do not concur:                                                                         _______          

  Director, Fish and Wildlife Service   Date 
 
 
                                                                                                                                                             
 
 
Date of annual review:   March 14, 2006   
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Comments:                                                                                                                                          
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