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Kinosternon integrum (Testudines: Kinosternidae): 
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ABSTRACT.  –  The widespread but endemic mud turtle species Kinosternon integrum Le Conte, 1854 currently ranges throughout most 
of  Mexico, from southern Sonora in the northwest to and through western, central and southern Mexico at least to eastern Oaxaca. 
Broad and convincing evidence indicates that Kinosternon integrum actually represents a taxonomically complicated species complex; 
however, as the holotype has allegedly been lost for more than a sesquicentennial and the specimen’s original collection locality data 
is lacking, a comprehensive systematic revision of  the original concept of  the species is required before convincing taxonomic subdi-
vision of  the complex can proceed. In this contribution we designate a neotype specimen, drawing from the species junior subjective 
synonym Cinosternon rostellum Bocourt, 1876 and subsequent junior objective synonym Cinosternon guanajuatense Dugès, 1888. We review 
nomenclatural history and application, argue for the ambit of  locality data of  the lost holotype collected during the Mexican-Amer-
ican War (1846-1848) and provide a sensu-stricto morphological redescription of  K. integrum based on the museum accessioned and 
living specimens documented throughout the range. Even though this study now confines its distribution to the majority of  states 
within central Mexico, K. integrum retains its honorific of  the most vagile and widely distributed mud turtle in the country. 
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Figure 1. 
An inquisitive female 

Guanajuato Mud Turtle 
Kinosternon integrum sensu stricto 

emerges its head.

INTRODUCTION

	 The freshwater turtle species Kinosternon integrum Le Conte, 1854, variably known by the vernacular Jalisco Mud 
Turtle or Guanajuato Mud Turtle (Iverson et al. 1998), is currently recognized as the most widespread kinosternid in 
Mexico, being endemic despite its broad distribution. It ranges from southern Sonora south throughout Mexico to 
Jalisco in the west, Oaxaca in the south and Puebla in the central-east (TTWG 2021) but is not known to reach the 
eastern drainages on the Gulf, the Yucatan Peninsula nor the southeastern regions like Chiapas. It extends northeast-
ward to at least extreme southern Nuevo Leon and has now been verified for Veracruz (de la Torre-Loranca et al., 
2020). The species’ ceiling in the northwestern regions in Mexico seems to occur at the end of  the Tropical Thorn 
Scrub vegetational community, a geographically delimiting factor that affects the ranges of  many predominantly 
tropical vertebrate species (Stuart, 1964; Berry, 1978). Iverson (1981) considered that K. integrum’s success in the 
colonization of  nearly all habitable environments stemmed from its broad vagility, being able to migrate within and 
from even the most temporary waterways, and its potential ability to aestivate. Estivation provides a key factor in that 
during unfavorable ecological conditions the vagrant species can simply pause in its travel, resuming expansion from 
the current new site when conditions become propitious again. 
	 Kinosternon integrum was first described as Kinosternum integrum by Le Conte (1854) from “Mexico”, who provid-
ed, amongst others, the following definitional characters: 

head and neck brown spotted with yellow; upper jaw slightly hooked; forelegs with two folds on upper side (as-
sumedly the dorsal foreleg scales, our comment); tail very short, unarmed; shell brown, regularly oval, very convex 
and elevated, without any carina; vertebral plates imbricate; sternum yellow, varied with dark brown, with numerous 
diverging striae on the hinder plates; bivalved, entirely closing the box (hinges close ventral opening of  the shell en-
tirely, our comment), axillary scutum long and narrow, joining by a point to the inguinal, which is likewise very long 
but much wider. 

	 The specimen’s shell measurements were given in inches by Le Conte (1854), as carapace length 4.6 inches, 
carapace width as 3.0 inches and the shell height (depth) as 1.7 inches. 
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	 Multiple lines of  evidence indicate that the taxon K. integrum as conceived today actually represents a robust 
species complex (Smith & Smith, 1979; Sustaita Rodríguez (2012); Andrade Gómez (2023); however, the holo-
type specimen was never afforded a catalog number in the Academy of  Natural Sciences, Philadelphia and it has ap-
parently been lost for more than a sesquicentennial (Iverson et al., 1998). No specific locality data for the collection of  
the specimen was documented. Researchers have been unable to confidently track detailed information for the spec-
imen, probably because it never was recorded, as high specificity in the early 19th century was often omitted outside 
of  that of  large geographical entities such as country, states, cities and islands (Smith & Smith, 1979). No subsequent 
authors or researchers have noted any direct inspection of  it, with all deliberate searches for the specimen being futile 
(pers. comm. Iverson). The morphological characters provided by Le Conte (1854), while useful, are now known to be 
absent of  any exclusive diagnostic value that would unambiguously anchor his K. integrum to a strict specific population 
in Mexico. Therefore, a comprehensive morpho-nomenclatural resolution is required before enabling a sensu stricto 
morphological redescription and hence enaction of  a convincing taxonomic subdivision of  the complex.

	 Despite these obstacles, the original collector of  
the holotype, W. H. Pease, is fortunately known, though 
not well, but the circumstances and travel for his only 
visit to Mexico can be confidently documented. A re-
tracement of  his activities opens an opportunity to nar-
row the origin of  Kinosternon integrum’s holotype.

ORIGINAL COLLECTION

	 William Harper Pease was born in Brooklyn, 
New York in January, 1824, though nothing is known 
about his parents or his childhood (Kay, 1975). While 
a member of  the Lyceum of  Natural History of  New 
York in 1846, notice had been circulating through soci-
ety that the Department of  War was preparing both na-
val and military intervention against the fortress city of  
Vera Cruz, Mexico, then a strategic seaport on the Gulf  
of  Mexico. The purview of  his interests here remains 
clouded; whether Pease thought the circumstances for-
tuitous for the collection of  natural history specimens 
from this poorly explored region of  North America, or 
if  he was deliberately approached by the Academy of  
Natural Sciences with which he was also a correspon-
dent (Cassin, 1848-1849), is inapparent. Regardless, 
Pease was soon supported in his attachment to the mili-
tary expedition and facilitated through the United States 
Army where he was placed under the boundaries of  
General Winfield Scott’s campaign in early 1847. 
	 With the Mexican-American War entering its 
2nd year, the US Army conquered Vera Cruz City in 
March of  1847, subsequently marching on to Jalapa, 

Figure 2. Reproduction of  the first of  the only two known imges 
of  William Harper Pease, an albumen silver print carte-de-visite from 
around 1860; card measures 5.8 × 9.0 cm, photographer unknown. 
Bishop Museum Archives, Honolulu. Album 1974.295.11, p. 4, Peo-
ple Pe–Pf, Image ID SP-216325. All information from Pietsch (2021). 
Reproduced from Wikipedia; image credit by Anonymous - doi:10.3366/anh.2021.0695, 
Public Domain, https://commons.wikimedia.org/w/index.php?curid=105478370 
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Figure 3. Reproduction of  the front and back of  the second of  the only two known images of  William Harper Pease, an albumen silver print 
carte-de-visite from the late 1860’s; the right side of  the image represents the back of  the card with advertising backmark of  the firm of  Isaac 
A. Rehn & Sons, Philadelphia. Card measures 6.3 × 10.4 cm, Bishop Museum Archives, Honolulu, People Pe–Pf, Image ID SP-216326. All 
information from Pietsch (2021). 
Reproduced from/ image credit:  https://picryl.com/media/william-harper-pease-carte-de-visite-anon-isaac-a-rehn-and-sons-a9e833. Public domain. doi:10.3366/anh.2021.0695
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Vera Cruz westward into Puebla and the Valley of  Mexico (Smith, 1919). Mexico City fell in September, 1847, though 
Pease and his zoological specimens remained in Mexico for many months after. Pease relocated to Honolulu, Oahu, 
Hawaii in December, 1849, where he emerged as a renowned conchologist and malacologist, assembling both unique 
literature and spectacular specimen collections, prolifically describing hundreds of  novel species of  mollusks and 
shells (Greene, 1960; Clench, 1975). Until 2021, no image of  Pease was thought to have existed, but two were ser-
endipitously discovered in an album of  Hawaiian personalities in the Bernice Pauahi Bishop Museum (Pietsch, 2021 
– both of  them being albumen silver print carte-de-visite, reproduced here in Figures 2 and 3 of  this current study). He 
contracted a bronchial respiratory illness and passed away on June 29, 1871 in Honolulu (Kay, 1975), at only the age 
of  47.
	 For Pease’s zoological collecting in Mexico, manavelins of  travel data usefully circumscribe the orbit of  his po-
tential collection sites. A portion of  the natural history spoils, the Mexican birds secured by Pease, were examined and 
catalogued by Cassin (1848-1849) and the locality data accompanying them reaffirming portions of  Pease’s path such 
as ‘Jalafa’ (=Jalapa, Veracruz). Pease himself  in a later miscellaneous contribution in 1848 on the geology and natural 



5

Chelonological Contributions #6: Kinosternon integrum neotype and morphology - Joseph-Ouni et al. 2025 

history of  Mexico provides retrospective details of  his movements with the US Army, 
which entirely lay along the official military movements in eastern Mexico (Figure 4). 
Due to the ferocity of  combat, Pease regrets the lack of  opportunity for the collection 
of  wildlife specimens, noting that he was afforded the ability to survey a region “bound-
ing the plains of  Perote and Puebla on the east, and the Gulf  of  Mexico, comprising the 
greater part of  the State of  Vera Cruz” and only under the protection of  scouts at that. 
Pease records mammals such as fox, wolf, puma and deer, a nine-foot ‘iguano’, an ‘alli-
gator’ in the San Juan and Antiqua rivers (=presumably Crocodylus moreletii) and marvels 
at a bizarre lizard walking erect across waters (=presumably Basiliscus plumifrons), “which 
has not been noticed before to my knowledge”. No mention of  turtles is included in 
the report. 
	 The most instructive knowledge of  Pease’s exploration may therefore lie along 
the strict route of  the army, which carries him from Vera Cruz City through the states 
of  Vera Cruz and Puebla and into the Valley of  Mexico for the siege of  Mexico City 
(Smith, 1919, schematically represented in Figure 5). How long Pease was himself  pres-
ent for that penultimate chapter of  the war in the Valley is unknowable; as late as 
February, 1848 he is still stranded in Mexico, lamenting in a letter to his colleague Dr. 
T.B. Wilson of  the ANSP that his “quarters changed to this city [“Jalafal”= Jalapa, 
Veracruz] in December…we are settled down…to remain I think until the close of  the 
War” (Kay, 1975). He was evidently unaware that ‘the War’ had already just closed. 
	 Hence the evidence for the ambit of  the holotype’s original collection can 
atleast be confined to the Valley of  Mexico and its eastern and southeastern vicin-
ities; Kinosternon integrum has not been recorded in any other region along the Pease 
collection sites outside of  those (however see de la Torre-Loranca et al., 2020 and 
Joseph-Ouni & Vander Schouw, 2025 for Veracruz localities of  K. integrum). A pur-
chase, however, through a village market place, thereby severing the tie between 
field locality and Pease, cannot be ruled out.

Figure 5. Schematic map (right) 
of  U.S. Army campaign path 
from Veracruz fort to the Val-
ley of  Mexico (read bottom to 
top). Reproduced from Smith (1919).

Figure 4. Geographical representation of  U.S. Army campaign 
path from Veracruz fort to the Valley of  Mexico, including addi-
tional sites mentioned by Pease (1848; 1849) and Smith (1919). 
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EARLY TAXONOMIC HISTORY

	 More than twenty years were to pass after Le Conte’s original description of  Kinosternon integrum be-
fore the species conception received substantial attention. Based on a mud turtle specimen from the Mex-
ican state of  Guanajuato, Bocourt (1876) described a new species Cinosternon rostellum, erected on museum 
specimen MNHN 2112 (Figures 8a, 8b), a young adult female (Cinosternon being an amended spelling of  
the genus in the late 1800s). In contrast to specimens in the museum that Bocourt had assigned, at least in 
concept, to true C. integrum, he distinguished his new taxon with a number of  characters, thereby retain-
ing both C. integrum and C. rostellum as valid, distinct species. Those characters (see Appendix B for repro-
duction of  the applicable portions of  Bocourt (1876) along with our translation from the original French) 
are considered to fall under the variation of  K. integrum now and C. rostellum landed in the synonymy 
of  the former (also see Günther (1885) who doubted the distinctiveness of  C. rostellum from C. integrum). 
	 In his review of  the reptiles of  the Valley of  Mexico, Alfredo Dugès (1888 - applicable portions of  the 
publication reproduced here in Appendix C, along with our translation from the original Spanish) considered 
that the Mexican Valley mud turtles were all only varieties of  Cinosternon pennsylvanicum (itself  now a synonym of  
the Eastern Mud Turtle Kinosternon subrubrum - our comment) thereby questioning the validity of  prior names, includ-
ing Bocourt’s C. rostellum. It was Dugès himself  who had years earlier donated the holotype specimen of  C. rostellum 
to the MNHN and here he introduces yet another novel mud turtle species name, that of  C. guanajuatense. It is un-
known whether the injection of  this nominal species was inadvertent, a deliberate attempt at the recognition 
of  a distinct taxon or simply colloquially descriptive (Smith, 1969). 
	 Clearly Dugès was aware of  Bocourt’s Cinosternon rostellum from more than a decade earlier, not only 
questioning the variation of  its characters but patently stating that it was he who had referred the type spec-
imen to Bocourt and that the specimen “belongs to the species guanajuatense” [our translation]. If  Dugès was 
unaware that Bocourt would proceed to create a new species based on his donated specimen and he was now 
trying to rectify it with his own authored name is speculative, and for nomenclatural transmission now irrele-
vant; both nominal taxa are tied to the same holotype specimen (MNHN RA2112) rendering C. guanajuatense 
Dugès, 1888 an objective junior synonym of  C. rostellum Bocourt, 1876.
	 In 1904 and 1906, Siebenrock favored the recognition of  C. integrum as only a subspecies of  the Cen-
tral and South American taxon Cinosternum scorpioides (=Kinosternon scorpioides) and in 1907 he embedded yet 
an additional new name in K. integrum’s sinuous history, that of  Cinosternum scorpioides integrum forma mexicana. 
The localities of  this novel taxon were given as both “Acapulco und Mazatlan” [=in the Mexican states of  
Guerrero and Jalisco, respectively], paradoxically as a species can only have a single holotype-restrained type 
locality and none was offered here. No holotype is identified, and the specimens on which Siebenrock (1907) 
created his forma mexicana are lost. Iverson et al. (1998) note that possible syntypes are potentially housed in 
the Vienna Museum “(e.g., NMW 1697 from “Acapulco,” collected by F. Steindachner in 1874; see Grillitsch 
et al. 1996:93), although no types were identified by Tiedemann et al. (1994: 12).”
	 For almost a hundred years the absence of  the holotype of  Kinosternon integrum and the ambiguity of  its 
collection site went unaddressed. Subsequently, Smith & Taylor (1950) restricted the type locality to ‘Acapul-
co’, Guerrero, Mexico. This restriction was at the time, and remains, entirely clerical, in that the restriction was 
not based on the evaluation of  a holotype (which was long lost by then) nor based on any other specimen or 
comparison of  populations. None of  the travel history of  the collector Pease was apparently considered at that 
time; had it been, it would have been clear that Pease in his short time in Mexico had no direct contact with any 
other Mexican regions, especially those along the Pacific coast of  Guerrero. Both Cassin (1848-1849) and Pease 
himself  (Pease, 1848-1849) make substantive note that his collecting of  natural history specimens were perforce 
severely inhibited by the war and he had to restrain himself  entirely to the escort of  American soldiers. 
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Figure 6. Variation in the head shape, coloration and patterns of  male and female specimens in the Kinosternon integrum complex throughout Mexico. 
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	 Though the strict nomenclatural concept of  Kinosternon integrum lies fretfully untethered to a physical 
specimen, the chelonological acceptance of  the species as a zoological entity has long been settled in her-
petological arenas – a wide-ranging, medium-sized, variably-colored, variably-shaped and variably-patterned 
species of  mud turtle with a distribution centered throughout central Mexico and with tentacular populations 
along many coasts. Gratefully there is a simple solution to harmonize the two.
	 As first revisers of  the Kinosternon integrum complex, we formally designate specimen MNHN 
RA2112, the holotype of  Cinosternon rostellum Bocourt, 1876, as the neotype replacement for the lost 
holotype of  Kinosternum integrum Le Conte, 1854, housed in the Musee National d’Histoire Naturelle in 
Paris, France. ‘Cinosternon rostellum’ has long been considered a synonym of  K. integrum but carries more 
specific locality data, having been collected by Alfredo Dugès himself  from Guanajuato, Mexico at a date in 
the early 1870s. This specimen, its locality and the known museum and living mud turtle specimens from the 
region also conform to the most parsimonious interpretation of  the concept of  K. integrum as conceived by 
Le Conte (1854) and interwoven with the travel data of  its holotype’s collector, W. H. Pease.
	

METHODOLOGY

	 See Joseph Ouni et al. (2025) for a full description of  the Kinosternon diversity project and methodology 
used, including nomenclature, specimen pools and description and illustration of  the suite of  246 morpho-
logical character states used in these continuous series of  contributions (a table of  these characters for male 
and female K. integrum sensu stricto is presented in Appendix A of  this current study). 
	 A full monograph comparing this species to all other taxa in the K. integrum complex as well as other 
Kinosternon species will be presented as a standalone production. Though not technically considered a distinct 
taxonomic species ‘group’ (traditionally subsumed under the formality of  a ‘K. scorpioides species group’, see 
Hurtado-Gómez et al. (2024), we treat K. integrum as a distinct species complex and use that term extensively 
and accordingly.
	 The distribution map of  K. integrum sensu stricto was based on TTWG (2021) and additional data 
provided by John B. Iverson (pers. comm.). The online resource inaturalist.com was used to compare live field 
specimens and localities to museum specimens and collection data and to the data in Iverson et al. (1998) and 
TTWG (2021), as well as to investigate localities not represented by accessioned specimens.
	 Neotype designations are governed by the International Code of  Zoological Nomenclature (ICZN)
under code Article 75: neotypes (https://code.iczn.org/types-in-the-species-group/article-75-neotypes/?-
frame=1.) All applicable provisions of  the article were consulted and confirmed in this current contribution 
for the neotype designation of  Kinosternon integrum Le Conte, 1854. Article 75 is reproduced in Appendix H 
(this current study).

Figure 7. Image of  a live adult 
female Guanjauto Mud Turtle 

K. integrum sensu stricto. 
Image courtesy of  E.J. Akaba.  
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SYSTEMATICS

Order: Testudines Batsch, 1788
Suborder: Cryptodira Cope, 1869
Family: Kinosternidae Agassiz, 1857
Genus: Kinosternon Spix, 1824
Subgenus: Kinosternon Spix, 1824

Guanajuato Mud Turtle
Kinosternon (Kinosternon) integrum Le Conte, 1854
Neotype nov. Figures 8a & 8b.

Neotype Designation: MNHN RA2112 (Figures 8a & 8b), by present designation, a young adult fe-
male collected by Dugès (specific date unrecorded but early 1870s) from “Guanajuato” (=Guanajuato, 
Mexico), as replacement for the lost holotype of  Kinosternon integrum (ANSP, catalog number never as-
signed). It also serves as holotype of  Cinosternon rostellum Bocourt, 1876 as objective junior synonym. 

Description of  Neotype: The neotype MNHN RA2112 (Figures 8a & 8b) is a young adult female, fluid 
preserved specimen, in overall good condition, dorsally missing the cervical scute, vertebral scutes 2, 3 
and 4, all four right pleural scutes, marginal scute 8, and the entirety of  the nasal scale; the full extent of  
the shape and reach of  the nasal scale, however, is fully preserved by epidermal imprint (Figure 8a). Most 
of  these missing scutes were present at one point (see Appendix G for older images) so these scutes may 
still be housed with the specimen. Accordingly, the central neural bones as well as the adjacent costal 
sutures are fully visible; these number only 4 fully formed, with a potential miniscule reduced 5th neural, 
which is seen frequently in central plateau specimens of  K. integrum (MJO pers. obs.). 
	 Ventrally, only the right anal scute is missing, all other scutes being present and intact, including the 
axillary and inguinal scutes on both sides. The skin is a washed out achromatic brownish white from time 
in preservation. 
	 The shell is overall strongly depressed throughout its width and length. Approximate maximum 
width is 58mm occurring at the 5th-6th marginals, approximate maximum straight carapace length is 
80mm and approximate maximum shell depth is 30mm occurring at V3. Length is 1.38x the depth. 
	 In color the carapace is a dark tan to orange-brown, showing some darker areas and all scute sulci that 
remain present on the specimen are outlined in black. The former presence of  the cervical scute is discern-
ible and it is square in shape. The V1-P1 sulcus contacts the posterior point of  M2 on the right and the M2-
M3 sulcus on the left. V1 is longer than wide, with the V1-V2 sulcus being posteriorly bilobed. The outline 
of  the nasal scale (which is missing) is discernible and the nasal scale was posteriorly furcated, with the lateral 
termini of  the scale roundly truncated and reaching the posterior level of  the orbits in dorsal view. 
	 Both the maxillary and mandibular rhamphothecae are largely uniformly brown with darker areas 
along the tomial cutting surfaces. The maxillary extends beyond the level of  the posterior orbit and is 
subequal to the level of  the posterior mandible, in lateral head view. 
	 In the plastron, the overall color is an orange-tan, being lighter than the carapace, and showing 
darker brown and black outlines along the anterior hinge and anterior hinge sulci, as well as the inter-fem-
oroanal sulci. The gular scute is triangular, and shorter in length than the sum of  the interhumeral and 
interpectoral sulci. The anal scute edge is roundly truncated, with slight anal scute notching. The axillary 
scute is narrow, stretching from contact at the underside of  posterior marginal 4 to the anterior portion of  
the underside of  marginal 6, thereby being longer than adjacent marginal 5. It narrows into a sharp apex 

Figure 8a. Dorsal view of  the head of  the type of  Cinosternon 
rostellum Bocourt, 1876, MNHN RA2112, showing the nasal 
scale (shape and outlined darkened for clarity). Base image 
courtesy of  the Musee National d’Histoire Naturelle, Paris, France.
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Figure 8b. Dorsal, right lateral and ventral views of  the type of  Cinosternon rostellum Bocourt, 1876, museum registration MNHN RA2112, a 
young adult female specimen collected by A. Dugès from Guanajuato, Mexico, designated herein the neotype of  Kinosternon integrum sensu stricto.  
Images courtesy of  the Musee National d’Histoire Naturelle, Paris, France.
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and approaches but does not contact the anterio 
portion of  the inguinal scute. The inguinal scute 
stretches from the midpoint of  the underside of  
marginal 6, to the midpoint of  marginal 8, thereby 
being longer than the sum of  the straight lengths 
of  marginals 6 and 7. At its widest point at the level 
of  the exterior posterior lobe sulcus, the inguinal 
scute is 2-3x that of  the width of  adjacent marginal 
7. 
	 Enlarged scales are present on the heel of  the 
hindlimbs and the tail is lightly papillated.

Species Diagnosis and Description: A medi-
um-sized Kinosternon species that reaches to 180mm 
in males and 175mm in females (Figures 9 and 11), 
often showing sexual dichromatism, defined by 
the following combination of  characters: an over-
all relatively depressed shell throughout its length 
and width; carapace truncated oval in shape, varies 
in color from medium-brown with darker areas to 
dark brown to dark orangish brown, with all car-
apacial scute sulci showing some degree of  dark-
er brown or black outline (Figure 9 and 11); nasal 
scale overall bellshaped, with a posterior furcation 
that is minimal to moderate (Figure 13), the lat-
eral termini of  the scale being broadly to round-
ly truncated and moderately extending past the 
posterior level of  the orbits in dorsal view; nasal 
scale color and pattern range from dark brown to 
blackish brown with moderate show of  yellow dots 
or squiggles in males, and more yellowish in base 
with darker markings in females; the V1-V2 sulcus 
is posteriorly bilobed and becomes relative straight 
in older specimens; dorsal head is dark brown to 
blackish brown in males with yellow to orangish 
pale vermiculations or spots; the side of  the head 
is a paler brown with a series of  interconnected 
dark brown to blackish brown webbings and short 
markings (Figure 11a) with dark black vertical bar-
ring on maxillary and dark brown to black lateral-
ly-oriented barring on the mandibular rhamphoth-
eca (Figures 11a and 11e); V5 scute is broad with 
broadly curved lateral sulci (i.e. shared P4-V5 sul-
ci) in males and females (Figure 11F), becoming 
straighter in old specimens; anterior plastral lobe 
length shorter than that of  the posterior lobe; ex-
terior edge of  plastral lobe moderately to broad-
ly rounded and plastron completely closes ventral 
opening of  shell (Figure 10d); typical plastral scute 

Figure 9. Four views of  an adult female Guanajuato Mud Turtle 
Kinosternon integrum sensu stricto from Guanajuato, Mexico. 
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Figure 10. Distribution map of  Kinosternon integrum sensu stricto thoughout central Mexico which encapsulates the following states, from north 
to south in Mexico: Central Zacatecas east through San Luis Potosi to extreme southern Nuevo Leon and extreme southwestern 
Tamaulipas; south though Aquascalientes, northeastern Jalisco throughout Guanajuato, north-central Michoacan, Queretaro, Hi-
dalgo, Mexico, Distrito Federal, Morelos, Tlaxcala and western Puebla. Data points based on examination of  museum specimens, live specimens, 
TTWG (2021) and supplemented data from J.B. Iverson (pers. comm.) and inaturalist.com. Base satellite map from Google.

midline sulcus formula is IPH>IAn>IGSL>IG>IF>IAH in both males and in females; the anal scute 
edge is roundly truncated, with slight to small anal scute notching. 
	 The axillary scute is narrow, stretching from contact at the ventral side of  posterior M4 to the middle 
portion of  M5 or sometimes to anteriormost M6, thereby being longer than or equal to length of  adjacent 
marginal 5 (Figure 11g). It narrows into a sharp apex and approaches but does not contact the anterio por-
tion of  the inguinal scute or contacts minimally. Inguinal scute stretches from the midpoint or posterior 
of  the underside of  marginal 6, to the anteriormost or midpoint of  marginal 8, thereby being longer than 
the sum of  the straight lengths of  marginals 6 and 7 (Figure 11g). At its widest point at the level of  the 
exterior posterior lobe sulcus, the inguinal scute is 2-3x that of  the width of  adjacent marginal 7 (Figure 
11g). When present, the axillary scute is typically 3-4x the gap between the axillary and inguinal scutes in 
males and 2-3x in females. 
	 The dorsal surface of  the forelimb contains three relatively thin, elongated scales (the dorsal most 
and ventral most longer than the middle scale) and the phalanges all contain 2-3 enlarged scales (Figure 
12). Enlarged staggered scales are present on the heel of  the hindlimbs and the tail is lightly papillated 
(Figure 11h). Copulatory clasping organs absent in both sexes; horny spur present on tip of  tail on both 
sexes (Figure 11i). 
	 The full list of  246 numerical character states as delineated by Joseph-Ouni et al. (2025) that are ob-
servable in sensu stricto male and female specimens is tabulated in Appendix A.

Distribution: Based on direct museum and live specimens, we delimit the distribution of  Kinosternon inte-
grum sensu stricto as follows, from north to south in Mexico (Figure 10): Central Zacatecas east through 
San Luis Potosi to extreme southern Nuevo Leon and extreme southwestern Tamaulipas; south though 
Aquascalientes, northeastern Jalisco throughout Guanajuato, north-central Michoacan, Queretaro, Hi-



13

Chelonological Contributions #6: Kinosternon integrum neotype and morphology - Joseph-Ouni et al. 2025 

Figure 11. Panoply views of  an adult male Guanajuato Mud Turtle Kinosternon integrum sensu stricto from Guanajuato, Mexico. See text for Letters. 
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Figure 12. Right forelimb of  an adult female K. integrum AMNH 
117942 collected from Lago Xochimilco, southern Mexico City, 
Mexico showing the typical shape, size and arrangement of  the dor-
sal forelimb and phalangial scalation.

dalgo, México, Distrito Federal, Morelos, Tlaxcala 
and western Puebla.  It is highly likely additional 
localities will be aggregated as further field re-
search progresses, as well as likely that genetics 
studies will uncover cryptic taxa or identify evo-
lutionarily significant units (ESUs) or populations 
worthy of  subspecific designation.

Etymology: The species epithet is an adjective 
derived from the Latin “integra” meaning ‘whole, 
complete’ and believed to refer to the ability of  
the taxon the close the entire ventral opening of  
the shell because of  the full plastron (Iverson et 
al., 1998).

Notes: Smith & Smith (1979: pg. 117) inadver-
tently give the date of  description of  Cinosternon 
rostellum Bocourt 1876 as 1868 (1868 being an ear-
lier Bocourt work and predating the description 
of  C. rostellum).
	 Bocourt (1876) also offered a description of  
the species concept of  K. integrum based on adult 
specimens in the MNHN, to denote distinction 
between that taxon and his new ‘Cinosternon ros-
tellum’. While it is clear from the description that 
Bocourt is describing adult specimens that are not 
referable to Kinosternon hirtipes (‘absence of  copu-
latory organs in the adult male’), it is unfortunate 
that the lack of  locality and specimen data (being 
only recorded as ‘from Mexico’) precludes nar-
rowing down the population he considered to be 
referable to the concept of  Le Conte and Agassiz’ 
ideas of  K. integrum. Bocourt is clearly not rede-
scribing the specimen of  Le Conte (1854) only his 

Figure 13. Dorsal view of  the heads of  preserved adult (AMNH R117948) and live adult K. integrum sensu stricto showing the typical variation 
on the shape, pattern and exposure of  the nasal scale.
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Figure 14. An adult female K. integrum AMNH 117942 collected from Lago Xochimilco, southern Mexico City, Mexico by James D. Anderson 
on August 9, 1967, showing signs of  environmental or nutritional stress.  
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Figure 14. Dorsal and ventral views of  a juvenile female K. integrum 
AMNH 117943 collected from Lago Xochimilco, southern Mexico City, 
Mexico by James D. Anderson on August 9, 1967.  
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understanding of  the taxon Le Conte conceived 
from specimens he is identifying as K. integrum. 
	 Wermuth & Mertens (1977) reported the 
type locality of  C. guanajuatense as “Valle de Mex-
ico” which is clearly in error since, being a junior 
objective synonym of  C. rostellum, it carries that 
species same locality of  ‘Guanajuato’ (Smith & 
Smith, 1979).
	 The original descriptions of  Kinosternum inte-
grum Le Conte, 1854, Cinosternon rostellum Bocourt, 
1876 and the pertinent contribution in which the 
name Cinosternon guanajuatense Dugès 1888 is in-
troduced are all reproduced in the Appendices (B, 
C, D) of  this current study, along with our trans-
lation of  Bocourt (1876) and Dugès (1888) which 
were originally published in French and Spanish, 
respectively. 
	 K. integrum sensu stricto overlaps and/or co-
habitates numerous water bodies with Kinosternon 
hirtipes (Iverson, 1981) though clear hybrid speci-
mens were undocumented Iverson (1981) and are 
unknown to the current authors (though speci-
mens do show some clear characters of  both spe-
cies, pers. obs.). 
	 Iverson (1981) considered that K. integrum 
was not native to the Valley of  Mexico but was 
historically introduced or present through relatively recent range colonization, a point also made by Smith 
& Smith (1979), the latter considering market place escapees contributing to a possible source of  intro-
duction. While many factors such as habitat preference, interspecies competition or other ecological or 
physiogeographic impediments may have historically prevented K. integrum from population rooting, it is 
now established there (MJO pers. obs.). Images of  specimens historically collected from Lago Xochimilco, 
southern Mexico City, Mexico are presented in Figures 13 and 14. 
	 Mud turtle specimens referred to K. integrum have now been identified in Veracruz (de la Torre-Lo-
ranca et al., 2020) from living specimens as well as from a historically collected specimen (Joseph-Ouni & 
Vander Schouw, in prep.); however we atleast temporarily disclude those in the sensu stricto redefinition until 
further study.
	 Additional images of  live adult female K. integrum sensu stricto are presented in Appendix E and im-
ages of  museum specimens from Guanajuato, Queretaro, San Luis Potosi and Nuevo Leon are presented in 
Appendix F. 

DISCUSSION & SUMMARY

	 The durative loss of  the holotype of  the mud turtle species Kinosternon integrum Le Conte, 1854 has 
hampered the studies of  the variation of  the species throughout its range from a taxonomic perspective, as 
multiple lines of  evidence favor the interpretation of  a complicated complex concealing potentially distinct 
additional taxa (Smith & Smith, 1979; Sustaita Rodríguez, 2012; Andrade Gómez, 2023). Further frustrating 
efforts is the lack of  recorded locality outside of  the broadly generic ‘Mexico’; the lacuna lies in that the type 
specimen, collected by W.H. Pease around 1847-1848 during the Mexican-American War, on which Le Conte 
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Figure 15. Images of  a live adult female Guanjauto Mud Turtle K. integrum sensu stricto. Images courtesy of  E.J. Akaba.  
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(1854) authored the name, has little data surrounding it. It was clearly in Le Conte’s care in the ANSP for his 
detailed inspection and characterization, but it was never afforded a catalog number, is bereft of  any confir-
mation of  any subsequent inspection by any researcher and has been ostensibly lost atleast for a sesquicen-
tennial now.
	 As such, in order to harmonize the loss of  the holotype, our current understanding of  the morphology 
and variation amongst the populations of  K. integrum, the evidence of  the travels of  Pease and to refrain from 
the unnecessary proliferation of  additional nomen, we elected as first revisers, the holotype of  Cinosternon 
rostellum of  Guanajuato, Mexico (museum registration MNH RA2112), a considered synonym of  K. integrum, 
as the species’ neotype to preserve stability.
	 While unsurprising that such a widely distibuted species will inevitably accumulate synonyms in its 
nomenclatural history, it is surprising that K. integrum, with all its spectacular diversity amongst populations 
(Figure 6) has garnered so few in its more than 150 year scientific existence. The few that accumulated in 
the late 19th and early 20th century require address. Amongst these is the nominal taxon Cinosternon rostellum 
described by Bocourt (1876) based on the specimen from Guanajuato, Mexico. It has long been recognized as 
a junior subjective synonym of  K. integrum; the question of  the basis for such an action then arises, since to 
what specimen and/or known populations can confident comparative data be derived. The answer probably 
lies in the fact that Le Conte’s characters are generally present across the enough of  the populations of  mud 
turtles, than many of  these throughout the Central Mexican plateau and Valley of  Mexico simply comfortable 
fit the application of  the nomen Kinosternon integrum. 
	 The holotype of  C. rostellum was donated by Alfredo Dugès (Figure 16) and field collected by him in 
Guanajuato sometime in the early 1870s. Dugès was born Alfred Auguste Delsescautz Dugès in Montpelli-
er, France on April 16, 1826. The son of  renowned zoologist Louis Dugès, Alfredo emigrated in 1852 and 
emerged in Guanajuato in 1853 where he rose to prominence as a Mexican physician and where he would 
spend the remainder of  his life until his passing on January 7, 1910 (Adler, 2014). He is justly remembered as 
the ‘father of  modern Mexican herpetology’ as an accollade for his extensive studies of  the Mexican reptilian 
and amphibian fauna (Figure 17); he founded the museum which later was renamed in his honor and that re-
mains in existence to this day (Smith & Smith, 1969). It was in Dugès monograph of  the herpetology of  the 
Valley of  Mexico (Dugès, 1888) where he introduced another name relevant to K. integrum, that of Cinosternon 
guanjuatense. As this name was made in definite reference to the type of  Boucourt’s (1876) C. rostellum, C. gua-
najuatense became an immediate objective synonym, being both based on the same type specimen. 
	 Though C. guanajuatense has been referred to as a nomen nudum (TTWG 2021), Smith & Smith (1979) 
protested this moniker in that, being based on the holotype of  C. rostellum, it was an available but occupied 
name; under Article 17(9) of  the ICZN code, a name “is or remains available even though, before 1961, it was 
proposed as a ‘variety’ or ‘form’. Dugès clearly met this criterion - he considered not only C. guanajuatense but 
also C. rostellum and C. integrum as only local varieties of  a widespread C. pennsylvanicum (itself  now a synonym 
of  Kinosternon subrubrum) and relegated those to the synonymy thereof. 
	 This same preservation of  name availability potentially remains for the final synonym of  K. integrum 
of  any concern, that of  that of  Cinosternum scorpioides integrum forma mexicana, offered by Sieberock (1907) 
for a variety of  mud turtle with localities dually given as “Acapulco und Mazatlan” [=in the Mexican states 
of  Guerrero and Jalisco, respectively]. It was Smith & Taylor (1950) who would restrain the name mexicana 
to the choice of  Mazatlan as type restriction for the populations of  mud turtle there, though no justification 
was given. The type specimen was never identified by Siebenrock and is now considered lost (Iverson et al. 
1998). Under current ICZN code, quadrinomial names such as this one are invalid as ‘infrasubspecific’ enti-
ties; however, as described in 1907, such quadrinomials prior to 1961 are prevented from rejection solely on 
that ground, a point enunciated by Smith & Smith (1979). In this case however, despite the ICZN exception 
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Figure 16.
 Alfredo Dugès 
(1826–1910). 

Originally seen in 
Martín del Campo (1937).
Public Domain, https://

commons.wikimedia.org/w/
index.php?curid=116641. 

Figure 17. 
Class lecture held by 
Alfredo Dugès (figure at 
center) in the museum at 
the University of  
Guanajuato. 
Originally seen in Lanuza (1924).
Public Domain.

for varieties, the point may be potentially muted in that nomen mexicana is possibly occupied by another of  Le 
Conte’s (1854) species, that of  Kinosternon mexicanum, depending on modern interpretation of  gender agree-
ment between genus and species. This nomenclatural ambiguity is addressed in a forthcoming contribution 
covering the Kinosternon integrum complex (sensu lato) of  western Mexico. A brief  mention of  the latter taxon  
however is warranted here.
	 Kinosternon mexicanum Le Conte (1854), a species in the 
Kinosternon cruentatum complex, was revalidated as a distinct spe-
cies by Iverson & Berry (2024) following the genetic data of  Hur-
tado-Gomez et al. (2024). Iverson & Berry (2024) concluded that 
the nomen Kinosternon mexicanum was to be the correct available 
name for the lineage of  the K. cruentatum complex from the Pa-
cific Versant of  Mexico and Central America. Those authors, 
however, elected to maintain the type restriction by Smith & 
Taylor (1950) of  San Mateo del Mar, Oaxaca, Mexico based on 
morphometric assessment, as K. mexicanum lacks locality data 
other than that of  “Mexico”, similiar in situation to K. integrum 
but with a key difference - its holotype ANSP 90, an adult male, 
survived the centuries. 
	 Intriguingly, this specimen was also collected by Pease 
during his sojourn with the US Army in Mexico in 1847-1848; 
Iverson & Berry (2024) did not expound on the contradiction 
between the known collecting sites of  Pease which were con-
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fined to the Atlantic versant of  Mexico and the morphological data of  the K. mexicanum holotype which they 
placed the specimen with the Pacific versant populations pursuant to discriminant function analyses, other than 
to suggest it may have been purchased in a market. Joseph-Ouni (in. prep.) offers additional thoughts on this 
apparent paradox.
	 In an attempt to add nomenclatural stability, Smith & Taylor (1950) offered type restrictions for a lit-
any of  Mexican reptiles and amphibians that lacked type data, amongst these was K. integrum. Many of  these 
type restrictions were perfunctory and unsubstantiable and would be proven erroneous or without justifica-
tion, and such is the case for K. integrum which received the type restriction of  ‘Acapulco’ in the Mexican state 
of  Guerrero on the extreme southern coast. As discussed above, based on the preponderance of  evidence, 
the most parsimonious interpretation of  the travels of  the collector Pease would narrow his opportunity for 
the specimen’s encounter to his travels in Veracruz, Puebla and the Valley of  Mexico during the war. 
	 The reasoning however for the type-restriction of  K. integrum by Smith and Taylor seems to have a facile 
explanation resulting from that 1907 description by Siebenrock of  forma mexicana from “Acapulco and Mazat-
lan”. It appears that Smith & Taylor (1950) in their type restriction proposal for K. integrum simply assigned 
one of  Siebenrock’s localities (‘Mazatlan’) to forma ‘mexicana’ and the remaining one of  ‘Acapulco’ for K. 
integrum without any further consideration. 		
	 As such it should be mentioned that Smith & Smith (1979) raised the infirmity of  the Smith & Taylor 
(1950) type restriction of  K. integrum to ‘Acapulco’ as follows:  “Because of  the wide range of  this species and 
the possibility of  ultimate recognition of  geographic races, it would be of  considerable interest to determine 
where Pease collected in Mexico, and thereby to assure restriction of  the type-locality with the maximum 
degree of  conformance with his itinerary and the geographic variation of  the species.” It is this contingency 
regarding Pease that we have redressed in this contribution. 
	 Lastly regarding the fallibility of  type restrictions by Smith & Taylor (1950), it should be mentioned 
that Iverson & Berry (2024) invalidated the restriction of  Kinosternon cruentatum through morphometric data 
which determiend that the holotype of  this taxon was from the Atlantic, not Pacific Versant, and in particular 
could be tied to the Yucatan Peninsula. K. cruentatum, based on a holotype (MNHN RA1759) lacks collection 
data; Smith & Taylor (1951) restricted the type locality to San Mateo del Mar, Oaxaca, Mexico which was to 
prove errant. 
	 As raised by numerous authors, the labyrinth of  lost and destroyed holotypes and syntypes, lack 
of  locality data, confusion of  morphological character states, and knotted strands of  synonyms, nomina 
nuda and invalid names have formidably constrained morphological and taxonomic studies of  the genus 
Kinosternon and its spectacular species diversity over the years (Joseph-Ouni et al., 2025). The justifiable and 
parsimonious selection of  the holotype of  Cinosternon rostellum Bocourt, 1876 as the neotype for the lost 
holotype of  Kinosternum integrum Le Conte, 1854 eases these challenges moving forward.
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Appendix A
Table of  246 numerical (140 enumerated) character states considered to be typical, in variation or on average for 

adult male and female Kinosternon integrum.
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Figure 18. Reproduction of  page 16 from Le Conte (1854) with original type description of  ‘Kinosternum integrum’. Imaged from www.archive.org

Appendix B
Le Conte, J. 1854. Description of  four new species of  Kinosternum. Proceedings of  the Academy of  Natural Sciences, Philadelphia 7: 180—190.
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Characters. — Shell not very high, oval, 
unicarinate and covered by interlocking 
and furrowed plates [carapacial scutes]. 
Upper jaw not hooked and with slight-
ly notched tip [typical of  female spec-
imens such as the holotype]. Hinge 
of  the posterior lobe of  the sternum 
[plastron] directed obliquely backwards 
on each side. Gular plate [=intergular 
scute in modern terminology] equal in 
its longitudinal diameter [length of  the 
scute ]to half  of  the length of  the first 
sternal [plastral] lobe. Axillary and in-
guinal scales broad and not in contact.

Description. — The skeletal frame of  
this small species is surmounted by weak 
keel [single carina] and represents a fair-
ly perfect oval; its width is equal to 5/7 
of  its length and its height to 3/8 of  the 
latter dimension. It is covered with inter-
locked, humped and wide plates [carapa-
cial scutes] concentrically striated; the first 
dorsal plate [vertebral 1] is wider than long, 
subtriangular as in all species, is broadly 
articulated with the following [vertebral 
scute 2]; This, as well as the two follow-
ing ones [vertebral scutes 3 and 4], have 
six sides almost equal; the fifth [vertebral 
scute 5], slightly smaller, represents a sub-
triangular pentagon. The anterior costal 
plate [pleural scute 1] is relatively small in 
dimension but shows, as well as the fol-
lowing three [pleural scutes 2, 3, 4], the
 same forms as those of  the other spe-
cies belonging to this genus [Kinosternon]. 
There are also twenty-three lumbar scales 
[summation of  the cervical scute plus 11 
marginal scutes on each side]; the nuchale 
[cervical scute], more high and wide, is 
rectangular, all [marginals] have four sides 
and the two penultimate pairs are a little 
wider than the others [marginal scutes 
10]; the animal in profile, we can see the 
scutes that cover the lateral margin re-
gion their lower part [ventral] being on 
the same vertical plane as their top [dor-
sal]. The breastplate [plastron] as wide 
in front as in the back, is rounded, but 
very slightly indented posteriorly [slight 
anal scute notch]; gular plate [=intergular 
scute in modern terminology] broader 
than long, and equal at least in this last 
dimension [length] to half  the longitu-
dinal diameter of  the first lobe [anteri-
or plastral lobe]; the fixed or abdominal 
[=posterohumeral scutes in modern ter-
minology] part is one-fifth shorter than 
the movable portions [the two plastral 
lobes], the two plates which cover it 
are sub rhomboidal and each presents 
an acute angle, formed by the union of  
the median suture [midline sulcus] with 
the hinge of  the second lobe [posterior 
plastral lobe]; this hinge, from (...cont.) 

Figure 19a. Reproduction of  page 391 (left above) from Bocourt (1876) with original type description of  ‘Cinosternon rostellum’  and our 
English translation (right above; our comments presented in square brackets = [ ] ). Imaged from www.archive.org

Appendix C
Bocourt, M.F. 1876. Note sur quelques reptiles de 1‘isthme de Tehuantepec (Mexique) donnes par M. 

Sumichrast au Museum. Journal de Zoologie, Paris 5 (5/6) : 386—411.
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(...) each side runs obliquely inwards from 
front to back, for in the middle a very 
open angle [the posterior plastral hinge is 
concave, apex posterior]; the other plates 
of  the breastplate [plastron] are similar 
to those found in Cinost. pensylvanicum [= 
Cinosternon pensylvanicum, a synonym of  
the Eastern Mud Turtle Kinosternon sub-
rubrum subrubrum]; axillary and inguinal 
scales separated from each other by a 
short space, the last one [inguinal scute] 
is less narrow and lozenge in shape.

Head broad at the level of  the temples, 
with a snout less prominent than in oth-
er species, the upper jaw does not have a 
beak hooked [typical in female specimens], 
the lower one only is curved; the head 
[rostrum] is covered a broad, transpar-
ent, rhomboidal plate [=nasal scale]; the 
chin is furnished with two small barbels. 
We can see above the thumb three par-
allel scales [dorsal forelimb scales above 
the carpal bones], arranged obliquely on 
the outer surface of  the arm; other scales 
of  more or less the same size adorn the 
lower leg and the heel; elsewhere the 
skin of  the limbs is wrinkled and strewn 
with small tubers [=tubercles]. The nails 
are short and curved, the membranes
inter-digital are denticulated [interphalan-
geal webbing].

Coloration. — The upper parts offer 
a tinge of  Sienna mixed naturally with 
brown. The breastplate [plastron] is yel-
low with brown sutures; the jaws and 
the underside of  the neck are whitish.

Length of  the carapace 80 mm; 
width 58mm; height 30 mm.

This small species, which has the sternum 
[plastron] less indented posteriorly than 
that of  Cinost. pensylvanicum [= Cinosternon 
pensylvanicum, a synonym of  the Eastern 
Mud Turtle Kinosternon subrubrum subrubrum]
is placed first [profiled first in Bocourt’s 
study], because it shows by the arrangement 
of  the plates that protect the bone case 
[skeletal shell], some resemblance to the 
Emydes [pond turtles, family Emydidae].

We can recognize the Cinost. rostellum 
of  its congeners by the following pecu-
liarities: 1: Muzzle a little less prominent 
and upper jaw less hooked; 2: the hinge 
of  the posterior lobe does not cross the 
sternum in a straight line, but is directed 
from front to rear to the median suture, 
where it forms a very open angle [descrip-
tion of  the concave 2nd plastral hinge as 
discussed previously]; 3: first costal plate 
relatively smaller than in the other species. 

The Museum has only one female 
specimen of  this species [=MNHN 
RA2112], which had not yet reached 
its full development [young adult/juve-
nile specimen]; it was given by Dr. Al-
fred Dugès, who took him in Guana-
juato [=state of  Guanajuato, Mexico].
 

Figure 19b. Reproduction of  page 392 (left above) from Bocourt (1876) with original type 
description of  ‘Cinosternon rostellum’  and our English translation (right above; our comments 
presented in square brackets = [ ] ). Imaged from www.archive.org
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Figure 19c. Reproduction of  bottom portion of  page 393 and full page 394 (left above) from Bo-
court (1876) with his species concept description of  ‘Cinosternon integrum’  and our English trans-
lation (right above; our comments presented in square brackets = [ ] ). Imaged from www.archive.org

4. CINOSTERNON INTEGRUM. — Le 
Comte, Proc. Acad. nat. sc. Philad., 1854, p. 
183. — Thyrosternum integrum, Agas SZ Not. 
11851, p.420

Characters. — Carapace nearly smooth, 
convex and rather elevated in females, sur-
mounted by a weak keel barely visible on the 
second and third vertebral plate; its outline 
is oval, a sparsely emarginate [mild anteri-
or carapace emargination] above the limbs 
and slightly narrowed on the sides; the first 
vertebral plate is wider than it is long; Both 
[subsequent, V2 and V3] are hexagonal; the 
fourth is of  the same form or Pentagonal; 
the fifth, narrower than the previous one, 
offers five sides. Scales of  the limbs rect-
angular: the nuchal is quite high and wider 
backwards than forwards; the neck and the 
brachials and femoral are also well devel-
oped, especially the posterior one, which
by its upper contour, which is rounded, is ar-
ticulated with the last costal plate [marginal 
scutes]. Rounded breastplate [plastron] at each 
end, its fixed part or abdominal covered with 
square plates, is almost a quarter less long than 
the movable portions [plastral lobes]; gular 
plate [=intergular scute in modern terminol-
ogy] not reaching by its longitudinal diameter 
half  the lobe of  which it is a part [=intergular 
scute less that half  length of  anterior plas-
tral lobe]; axillary and inguinal plates finely 
in contact. Lower jaw streaked longitudinally 
with brown. We have not seen in the male, 
the peculiar tubercles, placed behind the 
thighs which are noticed in the Cenost. pen-
sylvanicum [Cenost. is misspelling of  the ab-
breviation of  Cinost (Cinosternon); describ-
ing here the absence of  copulatory organs].

 Length of  the carapace 139mm; 
width 88mm; height 58mm.
 
  The Cinost. integrum is represented in the Mu-
seum by two adults, female and male, from 
Mexico, which can be easily distinguished 
from Cinost. pensylvanicum by the following 
particularities: 1: breastplate [plastron] not 
indented in back [lack of  anal scute notch]; 
2; nuchale scale [cervical scute], neck, bra-
chial, and femoral more developed [marginal 
scutes]; 3: finally they offer larger dimensions.

[Current authors’s note: While it is clear 
from the description that Bocourt is describ-
ing adult specimens that are not referable to 
Kinosternon hirtipes (‘absence of  copulatory 
organs in the adult male’); it is unfortunate 
that the lack of  locality data (being only re-
corded as ‘from Mexico’) precludes nar-
rowing down the population he considered 
to be referable to the concept of  Le Conte 
and Agassiz’ idea of  K. integrum. Bocourt 
is clearly not redescribing the specimen 
of  Le Conte (1854) only his understand-
ing of  the taxon Le Conte conceived].

Chelonological Contributions #6: Kinosternon integrum neotype and morphology - Joseph-Ouni et al. 2025 
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SPECIES. 
  Here is the most difficult point in the his-
tory of  the cynosternos [Kinosternon], at least 
those which inhabit the Valley of  Mexico, with 
which those of  the State of  Guanajuato can 
be compared. If  we consult Bocourt (Journal 
Zool. Gervais, T.V, 1876), who is the author 
who admits the greatest number of  them, we 
will see that he bases his divisions on consid-
eration of  the dorsal keels, the posterior ster-
nal notch [anal scute notch], the separation or 
the contact of  the axillary and inguinal plates 
[scutes], the shape of  the contour of  the cara-
pace, etc.—To these characters Gúnther (Biol. 
centr. amer.) adds the color of  the jaws. Care-
fully examining a good number of  carapaces 
or individuals in fresh or preserved whole, I 
have very quickly recognized the variabili-
ty and uncertainty of  the characters derived 
from these various modifications: in effect, 
the dorsal keels, very marked in young animals 
that have three [tricarination], become dull 
with the age, and in most of  the adults that 
I have in sight it is impossible to distinguish 
if  there have been one or three keels, many 
individuals having a flat vertebral region and 
even a little concave: when the median outline 
exists, it is very marked along its entire length 
and the back is a little transversely domed. The 
peak is more or less hooked depending on the 
age and the older males have it extended in 
a blunt point, while it is not very long in the 
females and is almost short and can be said 
to be low-cut in the young ones [juveniles]. 
The color of  the jaws varies from one individ-
ual to another and is rarely uniform without 
sex intervening as an element, and the same 
happens with color of  the breastplate. In cy-
nosterns caught in the same locality and cop-
ulating with each other, the posterior notch of  
the sternum is more or less deep, much more 
so in males than in females and in young ones 
[juveniles] they become completely erased; this 
is so true that Agassiz (loc. cit., Pl. IV, figs. 9 
and 10) represents the young Pennsylvanian 
cynostern without the marked notch of  the 
adult. The width of  the breastplate valves 
[anterior plastral lobe] is variable, being very 
large in some, very narrow and almost stau-
rotypic [similar to the genus Stauroptypus] in 
others, although rare with the transitions be-
tween these two extremes. The character tak-
en from separation or contact of  the axillary 
and inguinal plates is perhaps somewhat more 
constant (in general there is contact), and yet, I 
have seen an individual in which the two pro-
visions were presented one on each side. The 
shape of  the hinge or its suture of  the pos-
terior valve [posterior plastral lobe] with the 
fixed median piece, seems more general, but 
this as a single character is very unimportant in 
distinguishing a species. In short, I will say that 
cynosterns are seen with characters belong-
ing to different species, and that they cannot 
refer exactly to any of  those admitted. The 
carapace in males is usually flat above in the 
vertebral region, sometimes in the form of  a 
depressed roof, and its outline has subparallel 
sides, a little widened in the armpits [axillary 
notch] and much in the groin [inguinal notch]; 
in females, the carapace is more (cont...)

Figure 20a. Reproduction of  page 104 (left above) from Dugès (1888) with his evaulation of  
the species of  kinosternids in the Valley of  Mexico, and our English translation (right above; our 
comments presented in square brackets = [ ] ). Imaged from www.archive.org

Appendix D
Dugès, A. A. D. 1888. Erpetologia del Valle de Mexico. La Naturaleza 2 (1) 97-146.
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(...) rounded as globular, with the back slightly 
depressed and the contour regularly oval. The 
gular plate [intergular scute] usually extends up 
to half  the length of  the valve [anterior plas-
tral lobe] anterior of  the breastplate, and this 
valve is always longer than the fixed region.

  Considering a general type, we can describe 
the cynosterns of  the Valley of  Mexico as 
well as those of  the State of  Guanajuato, 
whose general characteristics we already know. 

  MALE.—Carapace elongated, quite high, with 
parallel sides, a little more  wide in front and 
much more in the femoral region: flat back, with 
or without medial longitudinal keel: sternum 
concave in its posterior third, well notched pos-
teriorly: axillary and inguinal scales in contact, 
the last one well developed: the gular scale a little 
more or less the length of  half  of  the anterior 
valve; this valve longer than fixed region. Hooked 
bill, with sharp edges followed by a flat internal 
surface: when the mouth is closed, these two sur-
faces do not meet or touch, but the edge of  the 
lower jaw comes to rest on the bottom of  the 
slot superior, so that it divides, rather than chews, 
food. Big tail and strong ending in a robust nail, 
flat below and truncated [keratinous spur on end 
of  tail]: the skin of  this organ is planted with tu-
bercles that form two or three longitudinal series 
in the upper part [tail pappilae]. Front legs well 
webbed, with five strong and curved nails; skin 
is divided into small rhombuses, and in front of  
the wrist you can see two transverse horny plates 
[dorsal forelimb scales], while the external edge 
of  the forearm has a fold with six scales that 
reach the base of  the fifth nail. Hind legs with 
wide scales on the heel, four nails and a lateral 
fold containing an external toe without a nail. 

  All nails have two scales at their base. Smooth 
top of  skull, the rest of  the head and neck cov-
ered by very lax skin that may wrinkle consider-
ably and is divided into small hexagons and has 
tubercles between, some of  which form a kind of  
longitudinal ridge on each side of  the neck. Ear 
barely visible external. Well developed eyelids. 
Under the beard [chin] you can see two, some-
times four and even three short conical append-
ages [chin barbels]. Yellowish jaws, radiations 
of  black; very rare occasion of  a whitish-yellow 
without spots, and in one case the upper part 
was striped while the lower part was immaculate. 
Upper part of  head blackish brown with yellow 
dots or lines; By degrees the brown is erased to-
wards the sides, and the lower parts are yellow 
with black dots: the neck and the limbs are black-
ish gray or dark brown. The yellow or gray iris. It 
has a plumb circle around the round pupil, and 
four black dots in a cross on the yellow back-
ground. Greenish brown or fawn back, some-
times chocolate color with the scales surrounded 
by black. Yellow breastplate and its plates usual-
ly provided with a blackish stripe around their 
contours; few individuals have this region yellow 
without spots, and in others it is entirely brown. 

  FEMALE.—Carapace more convex, more 
globular, with a regularly oval periphery, 
and slightly flat below. Sternum not very 
low or all the way back. Little peak [cont...]

Figure 20b. Reproduction of  page 105 (left above) from Dugès (1888) with his evaulation of  
the species of  kinosternids in the Valley of  Mexico, and our English translation (right above; our 
comments presented in square brackets = [ ] ). Imaged from www.archive.org
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[...] hooked. Short tail, small but 
strong and with a small nail at 
the end. The rest as in the male. 

YOUNG TWO OR THREE 
MONTHS.—Length of  cara-
pace 25mm; width 20mm; height-= 
ra 13mm, almost discoidal contour, 
about a fifth longer than it is wide: 
back in the form of  a flattened roof  with a 
median, sharp longitudinal ridge, and others 
two interrupted at the top of  the cos-
tal plates: this entire granular region. The 
ternon is always cut transversely from be-
hind, without a notch regardless of  the 
sex, and too narrow for the animal to hide 
its soft parts in it. Whitish iris with four 
blackish dots. Dark iron gray skin: there 
are only some mottles on the jaws. Bright 
yellow or orange bib with a large cen-
tral black spot. The insertion point of  the 
umbilical cord clearly distinguished.

We will insert here the differential synop-
tic table of  the species admitted by F. Bo-
court (Journ. Zool. Gervais, t. V, 1876), 
to discuss it later and see what we can ap-
ply from it to the cynosterns of  Mexico.

[Table of  Kinosternon species as in original pub-
lication, reprinted here but not translated].

The same author agrees (p. 4, loc. cit.) 
that “when carefully examining the 
cynosterns it is seen that the species 
known to date refer to three specific 
forms, represented by C. pennsylvanicum, 
C. leucostomum and C. scorpioi-  [cont...]

Figure 20c. Reproduction of  page 106 (left above) from Dugès (1888) with his evaulation of  the 
species of  kinosternids in the Valley of  Mexico, and our English translation (right above; our com-
ments presented in square brackets = [ ] ).Middle table not translated. Imaged from www.archive.org
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[...] -des: these species being thus divid-
ed into three groups, it is difficult, with-
out a comprehensive study comparative 
of  all its parts, assign to each of  them its 
own characters to distinguish them from 
the typical individuals just mentioned.” 

This difficulty arises from the fact that the 
differences are so little marked and so vari-
able that Gray himself  (Synopt. catal. rept., 
tortoises: 1844, p. 32) considers synonyms 
of  the Cin. scorpioides the following: C. Shavi-
anum, longicaudatum, brevicaudatum, pennsylvan-
icum, var. [variety] of  Shaw, tricarinata and 
Retzii. Agassiz (loc. cit.) considers C. oblong-
um, Doubledayi and leucostomum as var. [vari-
ety] from pennsylvanicum. We could multiply 
the citations, but we will limit ourselves to 
the following reflections: considering hirtipes 
as a simple anomaly of  the pennsylvanicum 
without nuchal plate, we have the rostellum, 
pennsylvanicum and leucostomum for those who 
look alike more to the individuals of  the Val-
ley of  Mexico; but the rostellum is a young 
female not yet well characterized, which I 
myself  referred to Bocourt and belongs to 
the species guanajuatense; leucostomum is con-
fused by transitions with pennsylvanicum; Fi-
nally, the Shavianum is distinguished from 
other neighbors only because the carapace 
does not have a rapid backward inclination.

We are left, therefore, by way of  exclusion, 
with the species Cinosternon pennsylvanicum, 
Gmelin (Thyrosternum of  Agassiz), which 
seems to be referred to as varieties by all 
individuals from the Valley of  Mexico and 
those from the State of  Guanajuato. As for 
the other species that feature in Bocourt’s 
painting, they are so little characterized, 
that I have seen specimens with combined 
characters of  pennsylvanicum and rostellum; 
others between rostellum and leucostomum, 
others, in short, participating in the distinc-
tive features of  rostellum, leucostomum and 
Effeldti, without it being possible to say ex-
actly which of  these forms were to be re-
ferred to. The C. Berendtianum, Cope, from 
Tabasco, seems, however, a good species.

Figure 20d. Reproduction of  page 107 (left above) from Dugès (1888) with his evaulation of  
the species of  kinosternids in the Valley of  Mexico, and our English translation (right above; our 
comments presented in square brackets = [ ] ). Imaged from www.archive.org
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Figure 20e. Reproduction of  Plate 11 from Dugès (1888) illustrating a male specimen of  what is today considered Kinosternon integrum, in color. 
The line illustration of  the juvenile specimen (labelled Fig. 4a, 4b, 4c) may appear to represent a Kinosternon hirtipes but the arrangement of  the 
bridge, inframarginal scutes and plastral lobes argue for a juvenile K. integrum. Smith & Smith (1979) considered that Dugès (1888) was unable to 
distinguish K. integrum from K. hirtipes. Imaged from www.archive.org
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Figure 21a. Anterior (top) and posterior (bottom) views of  two adult female Guanajuato Mud Turtles Kinosternon integrum sensu stricto.

Appendix E
Addtional images of  live adult female Kinosternon integrum sensu stricto.
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Figure 21b. Dorsal and ventral views of  two adult female Guanajuato Mud Turtles Kinosternon integrum sensu stricto.
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Figure 22a. AMNH R117948, a male Kinosternon integrum sensu stricto from Tungitiro, Michoacán:, Mexico; collector J. D. Anderson, July 8, 1967.

Appendix F
Addtional images of  museum preserved Kinosternon integrum.
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Figure 22b. Young adult and juvenile female specimens of  Kinosternon integrum sensu stricto all from Guanajuato, Mexico. 
From top to bottom: AMNH R117944;  AMNH R117946; AMNH R117945; AMNH R158037.
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Figure 22c. Hatchling and juvenile Kinosternon integrum sensu stricto all from San Antonio de las Alamitos, Nuevo Leon, Mexico. 
From top to bottom: AMNH R158065; AMNH R172776; AMNH R172775; AMNH R158064.

Chelonological Contributions #6: Kinosternon integrum neotype and morphology - Joseph-Ouni et al. 2025 
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Figure 22d. Kinosternon integrum sensu stricto, juvenile female, AMNH R158057 from San Antonio de las Alamitos, Nuevo Leon, Mexico. 
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Figure 23. Addtional images dating from the 1970s of  MNHN RA2112, the holotype of  Cinosternon rostellum Bocourt, 1876. Photos courtesy of  J.B. Iverson.

Appendix G
Addtional images of  MNHN RA2112, the holotype of  Cinosternon rostellum Bocourt, 1876
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Figure 24. Reproduction of  Article 75 of  the ICZN governing the designation of  neotype specimens (from (https://code.iczn.org/types-in-the-species-group/
article-75-neotypes/?frame=1.).

Appendix H
Article 75: Neotypes, of  the International Code of  Zoological Nomenclature 

Article 75. Neotypes
75.1. Definition

A neotype is the name-bearing type of  a nominal species-group taxon designated under conditions specified in this Article when no name-bearing type specimen (i.e. holotype, lectotype, syntype or 
prior neotype) is believed to be extant and an author considers that a name-bearing type is necessary to define the nominal taxon objectively. The continued existence of  paratypes or paralectotypes 
does not in itself  preclude the designation of  a neotype.

75.2. Circumstances excluded

A neotype is not to be designated as an end in itself, or as a matter of  curatorial routine, and any such neotype designation is invalid.

Example. If  an author designates a neotype for Xus albus Smith, a species about whose identity there is no doubt and which is not involved in any complex zoological problem at the time at which it 
was designated, the purported “neotype” has no name-bearing status.

75.3. Qualifying conditions

A neotype is validly designated when there is an exceptional need and only when that need is stated expressly and when the designation is published with the following particulars:

75.3.1. a statement that it is designated with the express purpose of  clarifying the taxonomic status or the type locality of  a nominal taxon;

75.3.2. a statement of  the characters that the author regards as differentiating from other taxa the nominal species-group taxon for which the neotype is designated, or a bibliographic reference to 
such a statement;

75.3.3. data and description sufficient to ensure recognition of  the specimen designated;

75.3.4. the author’s reasons for believing the name-bearing type specimen(s) (i.e. holotype, or lectotype, or all syntypes, or prior neotype) to be lost or destroyed, and the steps that had been taken to 
trace it or them;

75.3.5. evidence that the neotype is consistent with what is known of  the former name-bearing type from the original description and from other sources; however, a neotype may be based on a 
different sex or life stage, if  necessary or desirable to secure stability of  nomenclature;

75.3.6. evidence that the neotype came as nearly as practicable from the original type locality [Art. 76.1] and, where relevant, from the same geological horizon or host species as the original 
name-bearing type (see also Article 76.3 and Recommendation 76A.1);

75.3.7. a statement that the neotype is, or immediately upon publication has become, the property of  a recognized scientific or educational institution, cited by name, that maintains a research collec-
tion, with proper facilities for preserving name-bearing types, and that makes them accessible for study.

75.4. Priority

The first neotype designation published for a nominal species-group taxon in accordance with the provisions of  this Article is valid and no subsequent designation, except one made by the Commis-
sion under the plenary power [Art. 78.1], has any validity (also see Article 75.8 for the status of  a neotype if  a former name-bearing type is rediscovered).

75.4.1. If  a validly designated neotype is lost or destroyed, a new neotype, if  one is designated to replace it, must satisfy the provisions of  this Article.

Recommendation 75A. Choice of  neotypes. Authors are advised to choose neotypes from any surviving paratypes or paralectotypes unless there are compelling reasons to the contrary, such as data 
inadequate to meet taxonomic requirements, the poor condition of  the specimens, or probable mixture of  taxa. All things being equal, topotypic specimens (see Glossary) from the type series should 
be given preference.

Recommendation 75B. Consultation with specialists. Before designating a neotype, an author should be satisfied that the proposed designation does not arouse serious objection from other specialists 
in the group in question.

75.5. Replacement of  unidentifiable name-bearing type by a neotype

When an author considers that the taxonomic identity of  a nominal species-group taxon cannot be determined from its existing name-bearing type (i.e. its name is a nomen dubium), and stability or 
universality are threatened thereby, the author may request the Commission to set aside under its plenary power [Art. 81] the existing name-bearing type and designate a neotype.

Example. The holotype of  the ammonite species Cycloceras laevigatum M’Coy, 1844 lacked important diagnostic features. Upon request the Commission under its plenary power set aside the type 
status of  this specimen and designated a neotype (Opinion 1720 (1993)).

75.6. Conservation of  prevailing usage by a neotype

When an author discovers that the existing name-bearing type of  a nominal species-group taxon is not in taxonomic accord with the prevailing usage of  names and stability or universality is threat-
ened thereby, he or she should maintain prevailing usage [Art. 82] and request the Commission to set aside under its plenary power [Art. 81] the existing name-bearing type and designate a neotype.

Example. On discovering that the only existing type specimen of  Aradus caucasicus Kolenati, 1857 (Heteroptera) was a specimen of  another species, Kerzhner & Heiss (1993) proposed that the 
prevailing usage of  the names of  both species should be conserved by the designation of  a neotype for A. caucasicus under the Commission’s plenary power, and this was accepted in Opinion 1783 
(1994).

75.7. Status of  neotypes designated before 1961

A neotype designation published before 1961 takes effect from its date of  publication if  it then fulfilled all the provisions of  this Article; it is invalid if  it did not fulfil them.

Recommendation 75C. Invalid designations. An author who published an invalid neotype designation before 1961 should if  possible be given an opportunity to make it valid before another author 
designates a neotype for the same nominal species-group taxon.

Recommendation 75D. Preference for earlier invalid “neotypes”. If  an invalid neotype designation was published before 1961, the specimen then designated should be given preference when a neo-
type for the same nominal species-group taxon is validly designated.

75.8. Status of  rediscovered former name-bearing types

If, after the designation of  a neotype, the name-bearing type (holotype, syntypes, lectotype or previous neotype) of  the nominal species-group taxon that was (were) presumed lost is (are) found still 
to exist, on publication of  that discovery the rediscovered material again becomes the name-bearing type and the neotype is set aside (unless, following an application, the Commission rules that the 
neotype is to be retained as the name-bearing type).


