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CLEMMYS GUTTATA (Spotted Turtle). FIRE SCARRING. On 20 
April 2016 we encountered an adult male Clemmys guttata in 
Lucas County, Harding Township, Ohio, USA, with shell scarring 
consistent with that received by terrestrial turtles in prescribed 
fires (Fig. 1). Blanching or loss of scutes, loss of inter-scute su-
tures, and subsequent remodeling or distortion of underlying 
bone are typical characteristics of fire scars (Dodd et al. 1997 
Herpetol. Nat. Hist. 5:66–72). This animal had a carapace length 
of 95.8 mm and a mass of 150 g, and was subsequently recap-
tured on 8 May 2016. Other than the shell-scarring, the turtle 
appeared in good health and showed no other effects of fire ex-
posure. This turtle had originally been marked on 25 March 2007 
and was injury-free at the time with a carapace length of 85.8 mm 
and mass of 104 g (H. Harms, Bowling Green State University, 
pers. comm.). The two management areas where this animal was 
caught were burned in Fall of 2011 and 2015 for one unit, and fall 
2012 and 2014 for the other. The position and extent of the scar-
ring is consistent with the individual attempting to conceal itself 
in loose grass (MDC, pers. obs.) as a fire passed over. The area 
where the turtle was found had recently been burned; however, 
healing of the shell suggested the scarring was most likely from a 
previous year’s burn. 

Fire injuries are commonly reported among terrestrial turtles 
(Dodd et al., op. cit.; Howey and Roosenberg 2013. Northeast Nat. 
20:493–497), but there are fewer accounts of fire injury in semi-
aquatic or aquatic turtles. Loss of carapacial scutes in terrestrial 
turtles can lead to an inability to regulate water loss (Rose 1969. 
Southwest. Nat. 14:67–72) and cause them to seek out mesic or 
hydric refugia (Gibson 2009. M.S. Thesis, Purdue University, Ft. 
Wayne, Indiana. 140 pp.). Mitchell et al. (2005. Herpetol. Rev. 
26:169) reported fire scarring in aquatic turtles, but in general 
it has been assumed that aquatic habitats protect herpetofauna 
from the effects of fire (Russell et al. 1999. Wildl. Soc. Bull. 27:374–
384). These habitats may also aid fire-scarred turtles in regulating 
water loss following scute removal. 

Given the status of C. guttata (www.iucnredlist.org; 21 Oct 
2016), and the frequency with which their habitats are burned, 

this observation merits further investigation to elucidate the 
effects prescribed fires may have on C. guttata populations.

We acknowledge Hillary Harms for the initial work gathering 
morphometric data and marking, and for her cooperation 
identifying the individual reported here. 
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GLYPTEMYS INSCULPTA (Wood Turtle). LONG-TERM SPERM 
STORAGE. One of the presumed adaptive functions of sperm 
storage in chelonians is the ability of females to continue 
successful reproduction when males are not available. However, 
this function is limited by the longevity of stored sperm. Long-
term sperm storage has been demonstrated for only a few turtle 
species, including Eastern Box Turtles (Terrapene carolina) 
(Ewing 1943. Copeia 1943:112–114) and Diamond-backed 
Terrapins (Malaclemys terrapin) (Barney 1922. Bull. U.S. Fish. 
Bur. 38:91–111), which were able to store sperm and produce 
viable offspring for up to four years after the last copulation. We 
report here successful reproduction by two Glyptemys insculpta 
in a semi-captive outdoor public educational facility at least two 
years after all males were removed. A group of 8 female and 4 
male G. insculpta of unknown provenance was maintained in 
this facility until fall 2013, when the males were removed. Five 
clutches collected in June 2013 (before males were removed) 
all produced hatchlings. Two more clutches were collected 
in 2016, one on 15 June and the other on 16 June, containing 
10 and 8 eggs respectively. These were incubated in the lab at 
28°C. Eight hatchlings hatched from the eggs, ca. 8 August, five 
from one clutch and three from the other. One hatchling died 
approximately four weeks after hatching on 12 September 2016. 
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GRAPTEMYS GEOGRAPHICA (Northern Map Turtle). 
COLONIZATION. Graptemys geographica occupies rivers and 
lakes of the upper midwestern United States and Canada, with a 
contiguous range extending from the St. Lawrence drainage and 
the Great Lakes southward into Arkansas and Alabama (Conant 
and Collins 1991. A Field Guide to the Reptiles and Amphibians 

Fig. 1. Fire scarring on the carapace of a male Clemmys guttata. 

Fig. 1. Graptemys geographica captured in the Delaware and Raritan 
Canal, Somerset County, New Jersey, 11 April 2010. 
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of Eastern and Central North America. Houghton Mifflin Co., 
Boston, Massachusetts. 450 pp.; Ernst and Lovich 2009. Turtles of 
the United States and Canada, 2nd ed. Johns Hopkins University 
Press, Baltimore, Maryland. 827 pp.). However, isolated 
populations in the northeastern states of New York (Hudson 
River; Bishop 1921. Copeia 111:80–81; Kiviat and Buso 1977. 
Herpetol. Rev. 8:84), Maryland (Susquehanna River; Harris 1969. 
Bull. Maryland Herpetol. Soc. 5:97–16), Pennsylvania (McCoy 
1982. Amphibians and Reptiles in Pennsylvania. Carnegie Mus. 
Nat. Hist. Spec. Publ. 6:1–91), and New Jersey (Delaware River; 
Arndt and Potter 1973. J. Herpetol. 7:375–377; Behler et al. 2004. 
Herpetol. Rev. 35:186) have been recognized for some time. We 
herein report on the occurrence of G. geographica in the Raritan 
River and adjacent Delaware and Raritan (D&R) Canal, Somerset 
Co., New Jersey, and propose a possible explanation for this 
presumed range extension. 

Individuals of G. geographica were first observed by J. R. 
Angley in 2007 in the D&R Canal from the State Park Towpath 
Trail, Somerset Co., New Jersey, and the first photo voucher 
was obtained 11 April 2010 (Fig. 1) via capture by J. R. Angley, 
Brian Zarate, James D. Angley, and Ryan D. Angley at this same 
location (40.52915°N, 74.58143°W). This record was verified by 
Peter V. Lindeman, Edinboro University of Pennsylvania, and 
a photo voucher was deposited with the New Jersey Fish and 
Wildlife Nongame and Endangered Species Program (Graptemys 
geographica Ref #1). 

 On 23 May 2016, we observed numerous G. geographica 
basking with Pseudemys rubriventris (Northern Red-bellied 
Cooter) in the D&R Canal (Fig. 2; 40.55751°N, 74.53741°W) and 
one juvenile was hand-captured there (Fig. 3). G. geographica 
were also observed basking in the adjacent Raritan River 
(Fig. 4; 40.55861°N, 74.53381°W) on 23 May 2016. The nearest 
documented occurrences of G. geographica are in the Delaware 
River, near Pt. Pleasant (Arndt and Potter 1973), as well as 40 
km N of Pt. Pleasant, in the Delaware River National Recreation 
Area (Behler et al., op. cit.). The D&R canal parallels the Delaware 
River at Point Pleasant, traverses eastward across New Jersey 
approximately 64 km, and meets the Raritan River at South Bound 
Brook, where we have observed G. geographica. We suggest that 
G. geographica in the D&R Canal have dispersed most recently 
from the previously documented occurrences in the Delaware 

River. Furthermore, we suggest that other isolated northeastern 
populations of G. geographica might also represent recent, post-
colonial America range extensions as a result of navigation canals 
built in the early 1800s (https://people.hofstra.edu/geotrans/
eng/ch2en/conc2en/map_american_canals_19th.html). Arndt 
and Potter (op. cit.) briefly entertained, but discounted that G. 
geographica might have traversed from the Susquehanna River 
via the Chesapeake and Delaware Canal (C&D Canal, 1829–
present), instead suggesting a direct human (i.e., pet trade) 
introduction. The C&D Canal would require Graptemys to 
traverse tidal habitats, but we think that canal introduction is 
still a likely scenario, perhaps via the Union Canal (1828–1881), 
which also connected the Susquehanna to the Delaware near 
Philadelphia. Similarly, Bishop (op. cit.) mentioned, but also 
discounted the possibility that G. geographica in the lower 

Fig. 2. Graptemys geographica and Pseudemys rubriventris basking 
together in the Delaware and Raritan Canal, Somerset County, New 
Jersey, 23 May 2016.

Fig. 3. A juvenile Graptemys geographica (head, plastron, carapace) 
captured in the Delaware and Raritan Canal, Somerset County, New 
Jersey, 23 May 2016. 
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Hudson River arrived via the Erie Canal (1825–present), 
which traverses New York and connects the Hudson River to 
the Great Lakes. However, Kiviat and Buso (op. cit.) suggested 
the Champlain Canal (1823–present), which connects the St. 
Lawrence to the Hudson, as a dispersal route. We speculate that 
the Susquehanna River population of Graptemys might also be 
introduced via human-made canals, as the Chenango Canal 
(1834–1878) connected the Susquehanna River to the Erie 
Canal near Utica, New York and thus the Great Lakes. Graptemys 
geographica was not recognized from eastern Pennsylvania in 
an early book of turtles of the state (Surface 1908. Bull. Div. Zool. 
Dept. Agricult. 6:107–195), but in 1817 LeSueur collected the 
type specimen from near Erie, Pennsylvania (Lindeman 2009. 
Chelon. Conserv. Biol. 8:95–98) indicating that G. geographica 
was native to the Great Lakes before the canal construction 
heyday.

 We suggest that the discoveries of G. geographica in the 
northeastern rivers mentioned could represent progressive 
chronological colonizations that have been in motion since 
the early 1800s. In an age where turtle species and populations 
are declining and becoming increasingly imperiled, it is 
noteworthy that this species is able to colonize new habitats 
by making use of human modification of the landscape, where 
so many other species find our actions more likely to fragment 
and isolate their ranges. Genetic sampling of the populations 
discussed above, as well as throughout the main contiguous 
species range, is suggested to further substantiate or refute our 
speculations here.
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GRAPTEMYS GEOGRAPHICA (Northern Map Turtle). EPI-
BIONT. Zebra and Quagga mussels (Dreissena polymorpha 
and D. bugensis, respectively) first invaded the Laurentian 
Great Lakes in the 1980s (Hebert 1989. Can. J. Fish. Aquat. Sci. 
46:1587–1591; May and Mardsen 1992. Can. J. Fish. Aquat. Sci. 
49:1501–1506). They transform from free-swimming larvae 
into sessile adults that attach to substrates via byssal threads 
(Mackie 1991. Hydrobiologia 219:251–268). Substrates used by 
adults may include the exoskeletons of invertebrates (mussels, 
Mackie op. cit.; crayfish, Brazner and Jensen 2000. Amer. Midl. 
Nat. 143:250–256). Here I report the first observations of Dreis-
sena spp. attaching to a vertebrate, Graptemys geographica.

During 4–12 May 2016, I captured G. geographica at Graveyard 
Pond in Presque Isle State Park, Erie, Pennsylvania, USA, using 
basking traps (designs of both MacCulloch and Gordon 1978. 
Herpetol. Rev. 9:133 and Lindeman 2014. Herpetol. Rev. 45:597–
600), fykenets (Vogt 1980. Copeia 1980:368–371), a dipnet, and 
opportunistic hand capture. Of 109 individuals I captured (not 
counting 12 recaptures within the nine-day trapping period), 17 
(16%) had between one and 165 Dreissena spp. attached to their 
carapaces (mean 25.4), generally in single large clusters but in 
some cases in multiple clusters (Fig. 1). Counts are minimum 
numbers because they do not include mussels that were 
dislodged by turtles being transferred from traps to bins and 
then climbing over one another before processing. The largest 
mussels on eight individual turtles that had 10 or more mussels 
ranged from 9.5 to 15.0 mm in length (mean 11.96 mm), but the 
great majority of mussels were < 5 mm in length. 

There was a tendency for smaller turtles to be more likely to 
have mussels, as the 17 turtles with mussels had significantly 
smaller midline plastron lengths (mean 101.5 mm, SE 7.63, range 
59–185 mm) than the 92 turtles that lacked mussels (mean 134.8 
mm, SE 5.08, range 67–231 mm; t-test for unequal variances, t
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= −3.63, p = 0.001). Of 33 females that exceeded the minimum 
size of mature females in the population (169 mm in plastron 

Fig. 4. Graptemys geographica basking on a log in the Raritan River, 
Somerset County, New Jersey, 23 May 2016. 

Fig. 1. A) Adult male Graptemys geographica (74 mm plastron length) 
with 83 Dreissena spp. attached to its carapace. The largest mussel, 
toward the turtle’s anterior end, measured 15.0 mm in length. B) 
Juvenile female G. geographica (110 mm plastron length) with 165 
Dreissena spp. attached to its carapace. The largest mussel, toward 
the turtle’s anterior end, measured 13.1 mm in length.


