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A Simple and Reliable System for Marking  
Hard-Shelled Turtles: The North American Code

The ability to mark individual animals so that they can 
be identified when subsequently recaptured is crucial for 
conducting ecological, behavioral, population, and life-history 
studies. Longitudinal data from recaptured individuals provide 
information on aging, growth, reproduction, survivorship, and 
movement patterns. Ideally, marks should be permanent, easily 
read, and not reduce performance or interfere with behavior 
(Cagle 1939; Plummer and Ferner 2012).

The osseous shells of most turtles provide an excellent 
medium for assigning relatively permanent and unique sets of 
marks to a large number of individuals. Marginal scutes on the 
turtle carapace can be marked by notching with a triangular or 
half-round metal file or by drilling with an appropriately-sized 
drill bit. Drilling is generally faster than notching marginal scutes 
and works best on larger turtles such as Chelydra serpentina, 
Trachemys scripta, and female Graptemys geographica.  
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A variety of different marking systems for hard-shelled turtles 
have been described (Plummer and Ferner 2012), yet many 
identification systems are complicated and require written 
instructions and substantial training to decipher the codes. The 
reliability of a marking system is enhanced when personnel can 
rapidly learn and implement the system, especially when field 
assistants need to work independently. Decades of experience 
with long-term mark-recapture studies of freshwater turtles at 
the E. S. George Reserve (ESGR) and Savannah River Ecology 
Laboratory (SREL) prompted us to combine the best features 
of those marking systems for studies elsewhere. Our goal was 
to produce a simple system for marking, and accurately and 
reliably identifying recaptured turtles without the need of written 
instructions or a secret decoder ring.  

The ESGR marking system was developed by Donald Tinkle 
for use on Painted Turtles (Chrysemys picta) and Blanding’s 
Turtles (Emydoidea blandingii) at ESGR, Michigan (Congdon 
and Gibbons 1996). When turtles are viewed dorsally, the first 
marginal scute on the anatomical right is assigned 1R and the 
first on the left is assigned 1L. The right side is always read first, 
1R to 12R, and then the left side is read, 1L to 12L. The ESGR 
system is flexible in allowing the 13th marginal scutes to be used if 

individuals have them and for the ability to incorporate injuries 
to marginal scutes that form the bridge between the carapace 
and plastron into an individual’s identification code. One 
problem with the ESGR system is the large number of characters 
needed for some codes (e.g., 10R11R10L12L = 12 characters), 
which creates opportunities for errors during reading, recording 
on data sheets, and entering data into computer files.  

The SREL marking system was developed by JWG for use on 
a variety of freshwater turtle species at SREL, South Carolina. 
Turtles are viewed ventrally and the first marginal scute on the 
anatomical right is assigned as ‘A’, and then the reader continues 
the alphabet clockwise around the entire turtle (Gibbons 
1990). An advantage of the SREL system is that potential errors 
while reading, recording, and entering identification codes are 
reduced because a code usually consists of four letters (e.g., 
JKLO) compared to 12 possible characters for the ESGR system. 
A disadvantage of the SREL marking system is that the same 
anatomical scutes of kinosternid turtles (with 22 marginal 
scutes) and turtles with atypical numbers of marginal scutes 
utilize different codes compared to typical emydid turtles with 
24 marginal scutes. Another disadvantage of the SREL system is 
that personnel learn to pick up and flip the turtle over to read 
the code, which is problematic for behavioral studies or when 
females are nesting.  

We developed the North American Code, a hybrid marking 
system that uses all letters in the alphabet and assigns one letter 
to each marginal scute (Fig. 1; also briefly described in Plummer 

Fig. 1. North American coding system applied to a Wood Turtle 
(Glyptemys insculpta), as viewed dorsally on the carapace with an-
terior end up. The first marginal scutes on the left and right sides are 
always N and A, respectively.  Marginal scutes were notched with a 
triangular metal file to apply the identification code AOXY. The 24 let-
tered scutes, 12 on each side of the carapace, are typical for emydid 
turtles and Chelydra serpentina. For individuals with 13 marginal 
scutes on either side of the carapace, the letters M and Z can also be 
marked.  Scutes E, F, R, and S are never marked, and scutes G and T 
are marked only in older juveniles and adults.  
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Fig. 2. Hatchling Glyptemys insculpta marked IKX using fingernail 
clippers. 

PH
O

TO
 B

Y 
RO

Y 
N

A
G

LE



Herpetological Review 48(2), 2017

TECHNIQUES     329

and Ferner 2012 from Congdon, pers. comm.). All marginal 
scutes are assigned a letter regardless of whether or not they are 
used to mark individuals. To read our codes, turtles are viewed 
anterior end up with the carapace facing the researcher (as in 
Fig. 1). Alphabetic codes for the right and left anatomical sides 
are read sequentially from anterior to posterior marginal scute, 
ignoring the nuchal. To avoid interfering with growth of shallow 
scutes and to prevent breaching the internal body cavity, scutes 
E, F, R, and S along the bridge (i.e., fifth and sixth marginals on 
each side) are never marked, and scutes G and T (i.e., seventh 
marginals on each side) are marked only in older juveniles and 
adults.  

Our system is flexible and can be used without modification 
for chelydrid, emydid, and kinosternid turtles, and for turtles 
with atypical numbers of marginal scutes. Viewed dorsally, A 
through L are on the right side and N through Y are on the left side 
of a typical emydid turtle with 12 marginal scutes on each side of 
the carapace. Codes M and Z are used only when a turtle has 13 
right or left marginal scutes. Kinosternid turtles, which typically 

have 11 marginal scutes on each side of the carapace, are marked 
A through K on the right side and N through X on the left. The 
resulting identification code is always presented in alphabetical 
order. For example, a turtle marked on scutes C, J, V, and X would 
be assigned the identification code CJVX as opposed to any other 
order of letters. 

For the past 25 years, our coding system has been used 
to individually mark thousands of emydid and kinosternid 
turtles, especially Glyptemys insculpta, Graptemys geographica, 
Kinosternon sonoriense, and Terrapene carolina (van Loben 
Sels et al. 1997; Nagle 2010; Nagle and Congdon 2016; Nagle 
et al. 2004). Dozens of undergraduate and graduate students 
have helped with our studies, yet we have seen relatively few 
mismarked and misidentified turtles. Our marking system 
requires only that researchers: 1) know the alphabet, 2) read 
and record identification codes in alphabetical order, and 3) 
remember “North America”: the anterior marginal scutes on the 
left and right are assigned the letters “N” and “A”, respectively 
(Fig. 1).

In contrast to alphabetical coding systems, several variations 
of the Cagle (1939) marking system have been described in which 
unique identification codes are obtained by adding numerical 
values assigned to each notched scute (Holland 1994; Bury et al. 
2012; Plummer and Ferner 2012). Holland’s (1994) coding system 
was read clockwise beginning on the third right marginal scute, 
with values one through nine followed by values 10 through 90 
in increments of 10. Continuing further clockwise, the remaining 
scutes were assigned values of 3200, 1600, 800, 400, 200, and 100, 
ending on the second right marginal scute. Double notches in 
any of these last four scutes were used to double their numeric 
value. Bury et al. (2012) read notched scutes from anterior to 
posterior, with values of one through nine on the right side of the 
carapace and 10 through 90 on the left. Notches in one or various 
combinations of two of the four posterior marginal scutes added 
values of 100-900 in increments of 100. These systems require 
modification for use on kinosternids and turtles with atypical 
numbers of scutes.  

In another variation of the Cagle (1939) marking system, 
Ernst et al. (1974) notched the anterior- and posterior-most 
pairs of plastron scutes to add ten-thousands. In the ESGR turtle 
study, however, some plastron notches on juvenile and young 
adult Painted Turtles and Blanding’s Turtles marked by Henry 
Wilbur from 1968–1973 had partially filled in by 1975. Since it 
was difficult to accurately decipher the identification code of 
some individuals with plastron notches, we replaced all plastron 
notches with carapace marks during the early years of the ESGR 
study.  

Filing or drilling can be used to assign identification markings 
to a turtle carapace, depending on the species and size of the 
individual. The shape and coarseness of the file that works best 
depends on the size and hardness of the carapace scutes. In our 
experience, smooth files are best for marking young juveniles, 
second-cut files work well on older juveniles or adults, and 
bastard files often work best on large turtles. In general, coarse 
files create notches faster and require less frequent cleaning than 
smooth files, which is an important consideration when large 
numbers of turtles need to be marked. Drilling is faster than 
notching but is only practical for species in which the marginal 
scutes of the carapace protrude well beyond the plastron, such as 
Graptemys and Chelydra, in contrast to species such as Terrapene. 
We typically use drill bits 4-5 mm in diameter and the diameter 
of the drill bit should not exceed about one-third of the shortest 

Fig. 3. Newly notched marginal scutes identifying an adult male Ter-
rapene carolina as ADG, indicated by yellow arrows. 
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Fig. 4. Adult female Blanding’s Turtle (Emydoidea blandingii) marked 
by Owen Sexton by notching two marginal scutes in 1953 on the E. S. 
George Reserve, Michigan, and recaptured during 2016 (the notch in 
scute C is partially visible behind a blade of grass). Because this turtle 
was fully grown when first marked in 1953, we estimated that she was 
at least 83 years old in 2016. 
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width of the marginal scute. In addition, care should be taken to 
keep turtle limbs and tails out of the path of the rotating bit.  

We recommend that two- and three-letter identification 
codes be used for hatchling and small juvenile turtles (Fig. 2). 
Rather than filing or drilling scutes of hatchling and very small 
turtles, notches can be easily applied using fingernail clippers or 
iridectomy scissors. As young turtles grow, notches on marginal 
scutes migrate toward the posterior edge of the scute, becoming 
shallower and less obvious. We have learned from experience 
that hatchling marks can be detected for at least 10 years as long 
as researchers are properly trained and turtles are examined 
closely for the change in shape and position of the notch and a 
slight change in scute pigmentation.  

Three- and four-letter marks should be used for large 
juveniles and adult turtles (Fig. 3).  Damaged marginal scutes can 
be incorporated into identification codes at first capture or added 
to codes if damaged scutes arise during subsequent captures. We 
recommend that when damaged scutes are incorporated into an 
existing code, the changes are carefully noted on the data sheet, 
and then later, all prior captures can be updated. Electronic 
files of alphabetized three- and four-letter identification codes 
are available online at: https://www.researchgate.net/project/
North-American-Turtle-Marking-Codes.

With our coding system, the number of unique marks 
possible are: 190 using two marginal scutes, 1140 using three 
marginal scutes, 4845 using four marginal scutes, and 5985 using 
four marginal scutes with one of the four scutes marked twice. 
Thus, for studies involving many individual turtles, the total 
number of animals marked can be increased by applying more 
than one notch or drill hole to individual marginal scutes of older 
juveniles and adults. Double notches and drill holes should be 
spaced about one cm or more apart and the notches should be 
relatively shallow to avoid the possibility that the inner piece of 
the scute becomes damaged or broken off due to lack of support. 

Both notches and drill holes in the marginal scutes of 
freshwater turtles last for many decades. In May 2016, we 
captured a female Blanding’s Turtle on the E.S. George Reserve 
with two marginal scutes notched by Owen Sexton in 1953, 
63 years earlier (Fig. 4). We also captured an adult female C. 
serpentina in 2007 on the E.S. George Reserve whose marginal 
scutes had been drilled in 1971, 36 years earlier.  

In conclusion, we provide a simple, flexible system for marking 
hard-shelled turtles. Because long-term studies are required to 
document patterns of aging and demographics of long-lived 
turtles (Congdon et al. 2001, 2003; Gibbons 1990; Tinkle 1979), 
many different researchers and assistants often participate over 
decades. Simple and reliable marking systems are particularly 
important when students, volunteers, citizen scientists, and 
other field crew members change frequently over the tenure 
of a study. While we emphasize the name “North American” 
so researchers can easily recall the two key letters of our code, 
this marking system can be applied to turtle species around the 
world. For successful studies of long-lived turtles, marks should 
last for many years and have the flexibility to incorporate injuries 
and variable scute patterns. Our standardized marking system 
also helps minimize data errors.  
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