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Kinosternon integrum (Le Conte 1854) –
Mexican Mud Turtle, Casquito de Fango Mexicana, Casquito de Burro

John B. Iverson1  and Rodrigo Macip-Ríos2

1Department of Biology, Earlham College, Richmond, Indiana 47374 USA [johni@earlham.edu];
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	 Summary. – The Mexican Mud Turtle, Kinosternon integrum (family Kinosternidae), is a 
very wide-ranging freshwater turtle distributed from northwestern Mexico (Sonora) southward 
along the Pacific coast and across the Mexican Plateau nearly to the Isthmus of Tehuantepec. 
Kinosternon integrum is one of the largest species in the genus, with the larger males typically 
reaching 210 mm of maximum straight-line carapace length (SCL), and the smaller females 
reaching 190 mm SCL; there are extraordinary records for males of 220 and 223 mm SCL and 
810 g in body mass. It is apparently parapatric with its close relatives K. cruentatum, K. mexica-
num, K. chimalhuaca, and K. oaxacae, but occurs in broad sympatry with other related species 
(K. alamosae and K. hirtipes). Although it has extensive geographic variation, no subspecies are 
currently recognized. It is omnivorous and inhabits nearly every aquatic habitat within its range, 
but also regularly estivates terrestrially. Population densities are among the highest known for 
turtles. Females nest from at least May through October, producing multiple clutches of 3–11 
eggs each. Eggs exhibit embryonic diapause and require chilling for development to commence; 
thus, hatching occurs during the rainy season the year following nesting. The species is incred-
ibly abundant in many areas, despite the fact that it is sold in markets for human consumption 
and that human manipulation of water resources may threaten some populations.
	 Distribution. – Mexico. Occurs from northwestern Mexico (southern Sonora) and northeastern 
Mexico (southwestern Tamaulipas) to the Mexican Transvolcanic Belt, the upper Papalopapan 
basin in Puebla, and the Sierra Norte of Oaxaca. Along the coast of the Pacific, the distribution 
extends from southern Sonora through Sinaloa, Nayarit, and Jalisco, parapatric to the range 
of Kinosternon chimalhuaca in Jalisco and Colima, and continuing along the coasts of Colima, 
Michoacán, and Guerrero, where it abuts the distribution of K. oaxacae. Kinosternon integrum 
is the freshwater turtle with the largest distribution in Mexico. 
	 Synonymy. – Kinosternum integrum Le Conte 1854, Cinosternum integrum, Thyrosternum 
integrum, Thyrosternon integrum, Cinosternon integrum, Kinosternon integrum, Swanka integra, 
Cinosternon integrum, Cinosternum scorpioides integrum, Cinosternon rostellum Bocourt 1876, 
Cinosternon guanajuatense Dugès 1888 (nomen nudum), Cinosternum scorpioides integrum mexi-
cana Siebenrock 1907 (unavailable name), Kinosternon iversoni Joseph-Ouni, Vander Schouw, 
McCord, Frewer, and Uhrig 2025b, Kinosternon mariamadre Joseph-Ouni, Vander Schouw, 
Frewer, Uhrig, and McCord 2025c. 
	 Subspecies. – No subspecies are currently recognized.
	 Status. – IUCN 2026 Red List: Least Concern (LC; in press); Previously: Least Concern 
(LC; 2007); CITES: Appendix II, as Kinosternon sp. (2023); Mexico (Federal): Under Special 
Protection (Pr).

	 Taxonomy. — John Le Conte (1854) described this 
species as Kinosternum integrum, but reported its prov-
enance only as “Mexico.” Without any basis, Smith and 
Taylor (1950a:331 and 1950b:25) subsequently restricted 
the type locality to “Acapulco, Guerrero, Mexico.” The 
type specimen of K. integrum, supposedly in the Academy 
of Natural Sciences in Philadelphia, has been lost (Iverson 
et al. 1998; Iverson 2022). Joseph-Ouni et al. (2025b) 
argued for restricting the type locality to “Guanajuato” 
based on the type locality (“Guanajuato”) of the synonym 
Cinosternon rostellum (Bocourt 1876; holotype, MNHN 

2112) and the nomen nudum Cinosternon guanajuatense 
published by Dugès (1888; see Smith 1969). Based on this 
restriction, Joseph-Ouni et al. (2025a) also designated the 
holotype of K. rostellum as the neotype of K. integrum.
However, the type of K. integrum was originally col-
lected (or purchased) by W.H. Pease during the Mexican-
American war (1846–1848). The specimen was likely 
obtained by Pease in 1847 when he accompanied the US 
military on its campaign from the city of Veracruz to Ja-
lapa (Veracruz), and via the city of Puebla on to Mexico 
City (Cassin 1848–1849; Pease 1848–1849, 1849; Iverson 
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Figure 1. Adult female Mexican Mud Turtle, Kinosternon integrum, from Río Fuerte, near Alamos, Sinaloa, Mexico. Photo by John B. Iverson.

and Berry 2024; Joseph-Ouni et al. 2025b). That route 
crossed the known southeastern range of K. integrum in 
Puebla (TTWG 2025), whereas the city of Guanajuato 
lies over 300 airline km northwest of Mexico City, and 
was not visited by Pease. Hence, both Smith and Taylor’s 
(1950) and Joseph-Ouni’s (2025a) restrictions of the type 
locality (and the latter’s neotype designation) are unjusti-
fied. Any future correction of the type locality restriction 
or neotype designation for K. integrum should focus on 
wetlands near the city of Puebla, along the specific route 
taken by the US military in 1847.

 	 The species has been confused in the literature with 
both K. alamosae and K. hirtipes, but Iverson (1981) clari-
fied most of the misidentifications. Iverson (1981) also 
provided morphometric comparisons with the K. hirtipes 
species group, and it has been included in family-wide 
phylogenetic analyses (Iverson 1991a, 1998; Iverson et 
al. 2013; Spinks et al. 2014; Hurtado-Gómez et al. 2024). 
Iverson (1992) and TTWG (2025) have mapped its distri-
bution. Berry and Legler (1980) detailed the differences 
among K. integrum, K. alamosae, and K. scorpioides 
(including the then-recognized subspecies cruentatum, 

Figure 2. Male and female Kinosternon integrum. Top left: Male from the Río Ameca basin, Nayarit. Top right: Female from Río Fuerte, 
Alamos, Sonora. Bottom left: Plastron of a male from the Río Presidio basin, Sinaloa. Bottom right: Plastron of a female from the Río 
Fuerte basin, Sonora. Photos by John B. Iverson.
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albogulare, and mexicanum). Kinosternon integrum was 
considered a member of the so-called scorpioides species 
group (lacking clasping organs in the males; Berry 1978; 
Iverson 1991a, but see Hurtado-Gómez et al. 2024, who 
showed the character to be unreliable phylogenetically).
	 The Mexican Mud Turtle exhibits considerable geo-
graphic variation in morphology (Berry 1978). Webb 
(1984) suggested that the Mexican Plateau and Pacific 
coastal plain populations were subspecifically distinct, but 
did not describe a subspecies. However, Berry’s (1978) 
morphometric analysis seemed to contradict that separa-
tion. García Alvarado (2015) examined morphological 
variation across 18 drainage basins for females, and 5 
for males and found significant variation across basins, 
but no clear geographic pattern. For example, the most 
divergent female populations (from the Río Baluarte in 
southern Sinaloa, the Río Coalcomán on the Pacific Coast 
of Michoacán, and Lago de Cuitzeo on the Mexican 
Plateau in Michoacán) were very similar to one another, 
though geographically distant. The two most similar male 
populations (from the Río San Lorenzo in Sinaloa and 
the Río Balsas in Michoacán) were also geographically 
distant. 
	 In a preliminary study of genetic variation along the 
Pacific coast, Nolasco-Luna et al. (2026) found consider-
able variation among populations, but the details remain 
unpublished. A thorough analysis of morphological and 
molecular variation in the Mexican Mud Turtle across all 
major basins in which it occurs is sorely needed. 

Figure 3. Carapace and plastron characteristics of Kinosternon integrum. Top left: Female from the Río Armeria basin, Jalisco. Top right: 
Female from Colima. Bottom left: Male with concave plastron from the Río Ameca basin, Nayarit. Bottom right: Male plastron from the 
Río Ameca basin, Nayarit. Photos by John B. Iverson.

	 Based on 17 nuclear loci, K. integrum is sister to 
K. oaxacae, and together that clade is sister to K. cora 
(and presumably K. vogti). That inclusive clade is then 
sister to the clade including K. hirtipes and K. sonoriense 
(Hurtado-Gómez et al. 2025). That study also placed K. 
integrum in the subgenus Kinosternon (separated from 
the subgenera Thyrosternon and Cryptochelys).
	 Joseph-Ouni et al. (2025b) described the northwest-
ern-most populations of K. integrum in southern Sonora 
and northern Sinaloa as the new species, K. iversoni. 
However, they did not provide quantitative data (i.e., 
with statistical support) to support the distinction of 
these populations from the populations across the rest of 
Mexico, particularly those immediately to the south in 
Sinaloa and Nayarit. They also did not include a list of 
specimens examined, so it is impossible to determine how 
consistent or robust their comparisons are. In addition, 
the morphological study by García Alvarado (2025) found 
no morphological distinction of turtles from northern 
Sinaloa. Until range-wide morphometric and molecular 
data are available for the highly variable K. integrum, 
and the distinction of the northern population is tested, 
K. iversoni must be considered a subjective synonym of 
K. integrum (TTWG, in prep.).
	 In a following paper, Joseph-Ouni et al. (2025c) 
described the population of K. integrum from the Tres 
Marias Islands (100 km off the coast of Nayarit, Mexico) 
as the new species K. mariamadre. Again, they did not 
provide quantitative data to support the distinction of 
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this population from those along the nearby mainland of 
Mexico. In any case, preliminary molecular analyses by 
Nolasco-Luna et al. (2026) found no genetic differences 
between Maria Madre specimens and those from the west-
ern coastal plain of Mexico. As a result, K. mariamadre 
should also be considered a subjective synonym of K. 
integrum (TTWG, in prep.).
	 Description. — Kinosternon integrum is a large 
kinosternid turtle, with males typically reaching 210 mm 
and females reaching 190 mm in straight-line carapace 
length (SCL). Macip-Ríos and Casas-Andreu (2006) 
reported two males exceeding 210 mm in SCL (220 and 
223 mm, respectively). 
	 The adult carapace is usually moderately tricarinate 
with the median keel being most apparent, although some 
individuals (especially older ones) seem to be only uni-
carinate or unkeeled. Subadults always have evidence of 
three keels. The first vertebral scute contacts the second 
marginal scute. The ninth marginal scute is not elevated 
above the preceding marginals, the tenth is higher than 
the ninth, and the eleventh may or may not be elevated 
to the height of the posterior portion of the tenth. The 
first neural bone is usually pentagonal and not in contact 

with the nuchal bone. The second through fifth neurals are 
typically hexagonal and posteriorly short-sided, and the 
sixth is pentagonal (Iverson 1988). The carapace color is 
highly variable, from nearly black to light or dark brown 
to yellowish olive; the seams are darker in light-colored 
specimens, and they often have dark brown or black flecks 
arranged dorsolaterally on the scutes.
	 The double-hinged plastron is emarginate posteri-
orly, and sometimes only moderately kinetic (Berlant 
and Stayton 2017). The posterior width of the plastral 
forelobe averages 47% (42–54) and 53% (45–57) of the 
SCL in males and females, respectively. The posterior 
plastron of adult males is slightly concave, whereas the 
plastron in females is flat. The bridge length averages 
26.1% (20–28) and 26.8% (20–30) of the SCL in males 
and females, respectively; and averages 114% (88–151) 
and 115% (91–158) of the width of the first vertebral scute, 
respectively. The axillary scute often does not contact the 
inguinal scute, or if it does, the contact is narrow. The 
species produces a pungent musk from scent glands in 
the axillary and inguinal recesses (Waagen 1972).
	 The plastron and bridge are pale yellow, cream, yel-
low, or even orangish, with brown seams, although they 

Figure 4. Top: Hatchling from nr. Ejutla, Río Verde basin, Oaxaca (note orange color). Photos by John B. Iverson. Middle: Hatchling 
from Morelia, Michoacán, at UNAM Campus (note yellow color). Photos by Rodrigo Macip-Ríos. Bottom:  Hatchling from Quila, 
Jalisco (note orange color). Photos by Taggert G. Butterfield.
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may be variably stained red, brown, or black. The skin 
varies from cream to brown to gray to black. The head 
pattern is extremely variable (Berry 1978; Webb 1984), 
being spotted, boldly or vaguely mottled, or reticulated 
with dark brown to black (more so dorsally than ventrally). 
Northern Pacific coast populations tend to have coarse 
pale cream to yellow and brown to black blotches on the 
head, often aligned to form vague postorbital stripes. 
Southern Pacific populations tend to be variously mottled 
or reticulated brown to black and cream to yellow, often 
with a faint postorbital stripe across the angle of the 
upper jaw. Plateau populations tend to have only a faint 
postorbital stripe or vague reticulate markings. There is 
one record of hypomelanism from the coast of Nayarit 
(López-González et al. 2025). The nasal scale is typi-

cally large and triangular, rhomboidal, or bell-shaped. 
Three to five pairs of chin barbels are present, with the 
anteriormost pair longest, and those more posterior being 
smaller and subequal. Adult females have lighter chins 
and short, stubby tails; males have darker chins and long, 
thick tails. Both sexes have a terminal tail spine, although 
that in males is larger. Males lack patches of tuberculate 
scales (clasping organs) on the posterior surface of the 
crus and thigh of each hind leg (Fig. 3). 
	 Although some species of Kinosternon develop a 
rugose carapace, possibly as a response to algae (e.g., 
for K. sonoriense, see Stone et al. 2022: Fig. 10), Iverson 
has observed this condition in only one specimen of K. 
integrum (Florida Museum of Natural History 44069 from 
Jalisco) among the over 600 individuals he has handled.

Figure 5. Estimated historical indigenous distribution of Kinosternon integrum in Mexico. Yellow dots = museum and current and 
historical occurrence records of presumed native populations based on literature and online records (TTWG 2025; in prep.); orange 
dots = presumed translocated or introduced non-native records; yellow star = type locality for Cinosternon rostellum Bocourt 1876 
and emended restricted type locality for Kinosternum integrum Le Conte 1854; orange star = original restricted type locality for 
Kinosternum integrum Le Conte 1854; blue star = restricted type locality for Cinosternum scorpioides integrum mexicana Sieben-
rock 1907; pink star = type locality for Kinosternon iversoni Joseph-Ouni et al. 2025b; purple star = type locality for Kinosternon 
mariamadre Joseph-Ouni et al. 2025c. Colored shading = estimated historical indigenous range. Distribution is based on fine-scaled 
GIS-defined level 12 HUCs (hydrologic unit compartments) constructed around localities and then adding HUCs that connect point 
localities in the same watershed or physiographic region, and similar habitats and elevations as verified HUCs, based on TTWG 
(2025) and adjusted based on subsequent data (TTWG, in prep.) and from the authors. Map by Chelonian Research Foundation.
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	 Sexual size dimorphism is male-dominated (Ceballos 
et al. 2013; Ceballos and Iverson 2014; García Alvarado 
2015; Berriozabal-Islas et al. 2026). Mean SCL for 171 
males was 146.5 mm and for 220 females it was 128.9 
mm (Iverson 1991b). Plastron length in this sample av-
eraged 92.1% of carapace length for males, and 95.4% 
for females. Mosimann (1956) analyzed plastral scute 
morphometrics in this species. 
	 Hatchlings have not previously been described in the 
literature, but one from Oaxaca exhibited a red plastron 
and one from Jalisco had an orange plastron (Iverson, 
unpubl. data) (Fig. 4). Another hatchling was found on 
University Campus in Morelia, Michoacán, with the fol-
lowing measurements: SCL = 23.4 mm, carapace width 
= 18.5 mm, carapace depth = 12.3 mm, plastron length = 
20.1 mm, plastron width = 15.4 mm, and body mass = 3.0 
g. Its plastron color was yellow, and the carapace color 
was dark brown (Macip-Ríos, unpubl. data) (Fig. 4). 
	 Kinosternon integrum can be distinguished from all 
other mud turtles by the combination of its larger size; 
basically tricarinate carapace; posterior plastron only very 
slightly notched; wide first vertebral scute; relatively long 
interanal seam; lack of clasping organs; and bell-shaped 
nasal scale (see also Berry and Legler 1980). Reyes-
Grajales et al. (2025) published a key to most Mexican 
Kinosternon, including K. integrum.
	 Distribution. — Kinosternon integrum occurs only in 
Mexico, almost continuously from the Río Matape basin in 
Sonora to Guerrero, to the Plateau portion of the upper Río 
Guayalejo basin in Tamaulipas (Martin 1958; Iverson and 
Berry 1979; Iverson 1992; TTWG 2025) southeastward to 
the upper Río Atoyac basin in the central valley of Oaxaca, 
and even to Sierra de Juarez, Oaxaca (Enderson et al. 2007; 
Aguirre-Hidalgo et al. 2014). Along the Pacific Ocean it 
occurs on Maria Madre Island (Zweifel 1960; Joseph-Ouni 
et al. 2025c). It is known from near sea level to over 2,000 m 
elevation. It has been reported from 2,070 m in Michoacán 
(Iverson, unpubl. data), 2,200 m in Michoacán (Duellman 
1961; Aparicio et al. 2018), 2,545 m in Durango (Webb and 
Hensley 1959), and 2,700 m in Morelos (F. Mendez, pers. 
comm.). Schilde (2001) suggested that the species occurs 
up to 3,000 m, but without any cited basis. An extralimital 
translocated specimen has been found in Baja California 
(Luja et al. 2007).
	 Numerous erroneous localities for K. integrum were 
discussed and/or corrected by Iverson (1981). It occurs 
parapatrically with its close relative K. oaxacae, and 
another non-close relative, K. chimalhuaca (from Jalisco 
and Colima). It occurs sympatrically with K. alamosae in 
Sonora and northern Sinaloa (Butterfield et al. 2021; Antelo 
Barbosa 2022), K. vogti in Jalisco (Cupul-Magaña et al. 
2019a), K. cora in Nayarit and Sinaloa (Loc-Barragán et 
al. 2020), and with K. hirtipes on the Mexican Plateau 
(Iverson 1981; De la Cruz Merlo et al. 2022). Historically, 
there were no reported populations in some inner plateau 

basins in central Mexico, but there are recent records and 
anecdotal observations in basins or rare localities where 
the species is considered probably non-native (Luja et al. 
2007; De la Torre-Loranca et al. 2020; Macip-Ríos et al. 
2021; Joseph-Ouni and Vander Schouw 2025). This species 
has an estimated historical indigenous area of occupancy 
of 380,977 sq. km and an estimated indigenous extent of 
occurrence of 924,909 sq km (TTWG 2025) (Fig. 5).
	 Fossils of K. integrum from the Middle Pleistocene 
have been collected in Aguascalientes by Mooser (1980) 
and from the Late Pleistocene in Oaxaca (Cruz et al. 2009). 
Acosta-Ochoa et al. (2021) identified 310 skeletal elements 
associated with human preceramic cultures from the Late 
Holocene (3900–5400 BCE) in the Valley of Mexico as 
K. hirtipes (with no explanation of methods), and only 
10 elements as K. integrum. Given the likelihood that 
the latter species was only recently introduced into the 
Valley, those elements may have been misidentified.
	 Habitat and Ecology. — Kinosternon integrum is 
found in nearly every aquatic habitat within its range. It 
has been found in permanent and temporary ponds, lakes, 
muddy and rocky streams, isolated headwater pools, in 
arroyos, oxbows, flooded fields, roadside ditches, arti-
ficial impoundments, canals, flooded garbage dumps, 
agricultural fields, and on roads at night (Davis and Smith 
1953; Peters 1954; Webb and Hensley 1959; Zweifel 
1960; Davis and Dixon 1961; Duellman 1961; Anderson 
and Lidicker 1963; Hardy and McDiarmid 1969; Iver-
son 1981; Macip-Ríos et al. 2009; Aparicio et al. 2018; 
Iverson, unpubl. data). Its occupied habitat ranges from 
Tropical Thorn Scrub to Tropical-Deciduous Forest to 
Mesquite-Grassland to Pine-Oak Woodlands (Webb 1984; 
McCranie and Wilson 1987; Castro-Franco and Bustos-
Zagal 1994). Permanent water is not required, since the 
species can estivate underground (Slevins 1926; Zweifel 
1960), in some cases for more than 260 days (Aparicio et 
al. 2018). In Michoacán, turtles estivate in stone walls, 
tree holes, under dead agaves, rocky crevices, and other 
covered microhabitats (Aparicio et al. 2018; Nieves-
Calvillo 2025) (Fig. 6).
	 Diet. — The species is omnivorous (Legler and 
Vogt 2013). Flannery (1967) found a large water beetle, 
ichneumon flies, aquatic snails, termite wings, and leafy 
vegetation in a single dissected female. He also noted 
that natives reported that the turtle left the water to feed 
on carrion, but this remains unconfirmed. Macip-Ríos 
et al. (2010) recorded algae, grass leaves and seeds, 
duckweed, Mexican poppies (roots, leaves, and seeds), 
leeches, gastropods, cladocerans, copepods, scorpions, 
spiders, beetles, dipterans, hemipterans, hymenopterans, 
orthopterans, trichopterans, dragonflies, and anurans (eggs, 
tadpoles, and adults). They also found that whereas males 
were primarily carnivorous throughout the year, females 
shifted from primarily carnivorous during the wet season 
to primarily herbivorous during the dry season.
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Figure 6. Some aquatic habitats used by Kinosternon integrum. Top left: Canal in Cuernavaca, Morelos. Top right: Creek in southwest 
Jalisco. Bottom left: Coastal Guerrero wetlands (Peter Meylan retrieving traps). Photos by John B. Iverson. Bottom right: Creek 
from Sierra del Tenzto, Puebla. Photo by Rodrigo Macip-Ríos.

	 Behavior. — Kinosternon integrum regularly migrates 
overland as evidenced by its presence in very temporary 
aquatic habitats. Hardy and McDiarmid (1969) found the 
species on the road at night, and Malkin (1958) found it 
on the road during the day. Although Legler and Vogt 
(2013) reported this species to be primarily nocturnal or 
crepuscular in Sonora and Sinaloa, Iverson (unpubl. data) 
found it active both day and night in several Mexican 
States, and it entered baited traps at all hours. Individu-

als in Tonatico, Estado de Mexico, did not enter baited 
traps during the dry season, even when individuals were 
present in permanent small pools and basking (Macip-
Ríos 2005). It is known to bask on natural objects and 
shorelines (Iverson, pers. obs.), as well as man-made 
structures or trash (Loc-Barragan and Woolrich-Piña 
2022). Brattstrom (1965) reported that body temperature 
(27.8ºC) of K. integrum is higher than air temperature 
(26ºC), and lower than substrate temperature (29.8ºC).
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	 Kinosternon integrum makes frequent overland 
movements (e.g., Schilde 2001). Pérez-Pérez et al. 
(2017) and Hernández Gallegos et al. (2016) described 
the movement and home range of a population in To-
natico, Estado de Mexico, reporting a home range of 
0.15 hectares (using 50% kernel density), with no dif-
ference observed between sexes. Turtles moved <100 m 
between sampling events, with larger movements during 
the rainy season. In a presumably introduced population 
from the Patzcuaro basin, Aparicio et al. (2018) reported 
a home range of 0.80 ha (using the minimum convex 
polygon) and 1.83 ha (using 50% kernel density), with 
females moving an average of 113 m between sampling 
events, and an estimated average daily moment of 5.78 
m. Nieves-Calvillo (2025) documented an average home 
range of 1.46 ha (using the minimum convex polygon 
method) in a different population near Lake Patzcuaro. 
The Tonatico, Tejupilco, and Michoacán populations are 
active in aquatic habitats during the wet season from 
June through November, but move to their estivation 
microhabitats during dry season. 
	 Growth, Maturity, and Longevity. — Based on plastral 
annuli measurements, data by Mosimann (1956: Table 
4) suggest that in Michoacán, turtles reach 41 to 47 mm 
plastron length (PL) by the end of their first year and 61 
to 64 mm PL by the end of their second year. After that, 
growth is highly variable (e.g., 72 to 97 mm PL at the 
end of the next season). 
	 Macip-Ríos (2026) documented body growth for 
three populations in central Mexico, showing variation 
in growth rate and age at sexual maturity among popula-
tions. Males in the Tonatico population reached sexual 
maturity at an average of 5.6 years, while females took 5.9 
years. The Tejupilco population reached sexual maturity 
faster (males at 3.3 years, and females at 4.1 years). In 
contrast, in the Patzcuaro population (at 2,200 m asl), 
females reached sexual maturity at 8.5 years, but males 
were not calculated. 
	 Generation times for these various populations based 
on these female ages at sexual maturity would vary from 
ca. 7 to 18 years using the equation developed by Iverson 
(2024). Sizes at maturity are between 123 and 126 mm 
SCL (Iverson 1999). 
	 Longevity records for this turtle in captivity are 33.8 
years (Dathe 1998) and 18.5 years (Slavens and Slavens 
2000), but based on estimates using the equation developed 
by Iverson (2024), expected longevity would vary from 
about 50 up to ca. 60 years in the various populations 
recorded above. 
	 Population Structure. — Populations of K. integrum 
are often very dense in both disturbed and undisturbed 
habitats. For example, Iverson (1982) recorded a density 
of 1,196 turtles per hectare (estimated standing crop 
biomass of 341 kg/ha) in a pool in an intermittent stream 
in Puebla. Berry and Legler (1980) reported finding up 

to two individuals per sq. m in a 10 by 10 m spring-fed 
impoundment in Sonora, but that must have been an un-
natural situation in that it would represent a density of 
20,000 per ha and an estimated biomass of 2,860 kg/ha 
(Iverson 1982). Macip-Ríos et al. (2009, 2011), Aparcio 
et al. (2018), and Nieves-Calvillo (2025) documented 
population sizes from 100 to 250 turtles, mostly adults, 
with sex ratios ranging from 1:1 to skewed toward females. 
Hatchlings are rarely reported, with only one captured in 
Tonatico (29 July 2004), with the following measurements: 
21.5 mm SCL, 17.6 mm carapace width (CW), and 3.2 g 
body mass (BM) (Macip-Ríos 2005). In Tejupilco, on 23 
June 2008, 53 individuals were captured with a seine in 
a seasonal pool (see Macip-Ríos et al. 2011 for details of 
the site and pond) and were believed to be yearling turtles 
that hatched in the previous year and had overwintered in 
the nest during the dry season. They averaged 27.96 (±SD 
2.42) mm SCL, 22.04 (±2.26) mm CW, 12.58 (±1.01) 
mm carapace depth, 23.09 (±1.85) mm PL, 17.18 (±1.66) 
mm plastron width, and 4.92 (±1.03) g BM (Macip-Ríos, 
unpubl. data). 
	 For most studies, adults dominate populations (Macip-
Ríos et al. 2009, 2011; Nieves-Castillo 2025); however, a 
Michoacán population included ca. 60% juveniles (Mosi-
mann 1956; Figs 3–4), and a Patzcuaro basin population 
showed a high percentage of juveniles (Aparicio et al. 
2018), with 50% of all captured turtles being immature, 
and 24% being yearlings. Also, the Tejupilco population 
included many (60% of the marked individuals) immature 
individuals (Brauer-Robleda 2009).
	 Reproductive Biology. — Duellman (1961) found a 
copulating pair on 26 August in Michoacán. Berry and 
Legler (1980) reported finding gravid females in Sonora 
and Sinaloa between 16 June and 20 July. Webb (1984) 
reported that a captive female from Sinaloa laid nine 
eggs from 6 to 11 October, and the eggs averaged 25.6 
(25.0–27.1) x 16.3 mm (15.4–16.8) and 4.2 g (3.74–5.30). 
Flannery (1967) reported that a 155 mm SCLfemale from 
Puebla contained 11 eggs on 27 July, although he may 
have been referring to enlarged ovarian follicles. Iverson 
found gravid females on 3 May in Puebla, 9 May in Jalisco, 
22–24 June in Queretaro, 3–9 August in Morelos (one with 
10 eggs), and 18–19 July and 9 August in Sonora (Iverson 
1999). Macip-Ríos (2010) reported gravid females along 
the Balsas River basin from 30 August to 20 November, 
and females from the Patzcuaro Lake basin were gravid 
on 19 September. Legler and Vogt (2013) predicted that 
the nesting season lasted from May to September. 
	 In Sonora, females ranged from 132 to 165 mm SCL 
(mean = 149.3), had clutch sizes of 3 to 6 (mean = 5.0), 
and eggs averaged 33.8 x 18.0 and 6.6 g (Iverson 1999). 
Macip-Ríos et al. (2009) reported an average clutch size 
of 4 (range 1–8) eggs, with eggs averaging 30.43 mm 
(23.9–36.0) x 16.35 mm (13.0–18.3) and 5.14 (3.4–6.6) 
g in Tonatico. Macip-Ríos (2010) reported clutch size and 
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egg measurements from three populations from the Balsas 
River basin (Tejupilco, Nuevo Urecho, and Playa Azul), 
with average clutch sizes of 4.0 (2–7), 6.9 (4–10), and 
5.0 (3–6) eggs, respectively, while egg measurements for 
Tejupilco were: 30.85 (29.6–32.1) x 16.52 (16.3–17.0) mm 
and 5.64 g (5.0–6.1); for Nuevo Urecho: 29.99 (28.5–31.5) 
x 17.01 (16.5–17.5) mm and 5.37 g (5.1–7.7); and for 
Playa Azul: 30.06 (26.1–34.1) x 16.56 (16.3–16.8) mm 
and 5.04 g (4.3–5.8). These various reports suggest that 
Mexican Mud Turtles nest from May through September, 
producing multiple clutches of 3 to 11 eggs each. Iverson 
(1999) estimated annual clutch frequency to be 2.3, and it 
increased with female body size, yielding annual fecundity 
ranges of ca. 6.9–25.3 eggs.
	 Clutch size is generally correlated with body size 
(Macip-Ríos 2005). The typical correlations of clutch 
size, egg width, egg mass, and pelvic aperture with body 
size are all hypoallometric (Iverson et al. 2019). Macip-
Ríos et al. (2012) provided evidence of the morphological 
constraint on egg size in small adult females in Estado 
de México (mainly), while large adult females tended to 
produce eggs of optimal size. Pelvic constraint variation 
among populations was also documented for K. integrum, 
with no support in some populations and pelvic constraint 
in small females in others (Macip-Ríos et al. 2013; sum-
marized in Iverson and Hedrick 2018). 
	 Across populations, relative clutch mass (RCM = 
clutch mass/gravid female body mass) averaged 7.9%, 
6.1%, and 4.3% in Mexico State (Macip-Ríos et al. 2012, 
2017), 6.7% in Michoacán (Macip-Ríos et al. 2013), and 
7.2% in Guerrero (Macip-Ríos et al. 2017). RCM for 13 
females from across the species’ range averaged 5.7 ± 
1.5% (range 3.5–8.8%; Iverson et al. 2025). These values 
are typical for the family Kinosternidae on average (7.7%; 
Iverson and Greene 2022). Macip-Ríos and Lovich (2025) 
studied the comparative life histories of Kinosternon spe-
cies (including K. integrum) in the southwestern North 
American deserts.
	 Kinosternon integrum exhibits embryonic diapause; 
that is, early development is arrested even if the eggs are 
placed in normally optimal conditions (Ewert 1991). Nor-
mal development resumes following exposure to chilling 
temperatures. This may be an adaptation to synchronize 
hatching during the following summer’s rainy season, 
since Scott (1962) found a hatchling on 16 August (32 
mm CL); Hardy and McDiarmid (1969) found hatching 
Mexican Mud Turtles in late July, August, and September 
in Sinaloa; Macip-Ríos (2005) found one on 29 July in 
Mexico State, and Iverson (unpubl. data) found one in 
Oaxaca on 16 June 1979. Five recent hatchlings from 
Oaxaca in the University of Colorado Museum were 
collected on 11 July and averaged 33.1 mm SCL (range 
31.5–36.8).
	 Parasites and Predators. — Parasites of K. integrum 
include intestinal protozoans (Perez Reyes 1964) and 

numerous trematodes, nematodes, and monogeneans 
(Bravo-Hollis 1944; Herrera Rosales 1951; Bravo-Hollis 
and Caballero 1973; Caballero y C. 1938, 1940; Caballero 
y C. and Herrera 1947; Yamaguti 1958; Lamothe et al. 
1997). Larvae of the nematode roundworm Gnathostoma 
binucleatum were reported in muscular tissue in five indi-
viduals from Sinaloa (Díaz-Camacho et al. 2010). Larvae 
of G. turgidum and G. binucleatum were reported for K. 
integrum from Guerrero and Nayarit (Alvarez Guerrero 
and Alba-Hurtado 2007; Mosqueda et al. 2009). 
	 The carapace of K. integrum is often covered with 
filamentous algae (Dixon 1960; Flannery 1967; Iverson, 
unpubl. data). Leeches of the genus Placobdella are com-
mon ectoparasites, with endemic species of this leech 
described for central Mexico (Ocegera-Figueroa and 
Siddall 2008; Barragán-Ramírez et al. 2013). Ticks of 
the genus Amblyomma were reported from an individual 
collected in Puerto Vallarta, Jalisco (Cupul-Magaña et al. 
2019b).
	 The Mexican Mud Turtle has been reported to be part 
of the diet of Mountain Lions (Puma concolor) in Estado 
de México (Monroy-Vilchis et al. 2009; Gómez-Ortiz 
and Monory-Vilchis 2013) and Jaguars (Panthera onca; 
Núñez et al. 2000). 
	 Population Status. — Many populations of K. 
integrum are still very dense, since this species inhab-
its nearly every type of aquatic habitat (see above). A 
population in Tonatico included over 200 individuals 
(Macip-Ríos et al. 2009), while a population in Tejupilco 
had nearly 160 individuals (1,273 individuals/ha), but 
this latter population was described from two small cattle 
tanks (Brauer-Robleda 2009; Macip-Ríos et al. 2011). 
Enríquez-Mercado (2017) reported 35 individuals in 
urban ponds near Morelia, Michoacán, with a density 
of 52 individuals/ha. Aparicio et al. (2018) reported 60 
individuals in two small cattle tanks (17.2 m diameter and 
10.2 m diameter) 500 m from Lake Patzcuaro. Nieves-
Calvillo (2025) reported a population size of 104 from 
two different ponds near Lake Patzcuaro (150 individu-
als/ha). Macip-Ríos et al. (2021) captured 90 individu-
als in a canal associated with Lake Chapala at Jamay, 
Jalisco, and T. Butterfield (unpubl. data) captured and 
marked 720 individuals in southern Sonora, while also 
registering 952 individuals in Puerto Vallarta, Jalisco. A 
population larger than 200 individuals was documented 
from a spring in northwest Oaxaca at Tamazulapan del 
Progreso (A. Aparicio, unpubl. data). Juveniles made 
up 32% of captures in a population in Mexico State 
(Macip-Ríos et al. 2011).
	 Regarding mortality, Leyte-Manrique et al. (2014) 
reported 23 dead turtles in Guanajuato, apparently related 
to the discharge of polluted water from the Presa La Galera. 
This information is relevant, since adult survival tends to 
be high in turtles (Iverson 1991b), including the Mexican 
Mud Turtle (Macip-Ríos et al. 2011). 
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	 Threats to Survival. — Kinosternon integrum was 
presumably consumed in the Late Archaic Period in 
Guerrero (Voorhies et al 2022), possibly in Preceramic 
cultures in the Valley of Mexico (Acosta-Ochoa et al. 
2021), and at about 5000 BCE in the Tehuacan Valley 
in Puebla (Flannery and Wheeler 1987). This species is 
also known to have been exploited in modern times (Mit-
termeier 1971) for human consumption (presumably as 
food and/or pets). It is consumed by humans and used for 
traditional medicine in some localities (Zavala-Sánchez 
et al. 2018), including Huicholes from Nayarit (Malkin 
1958), and their shells are also used for ornaments and 
for mystical uses (Monroy and Flores 2013). 
	 The species is often transported considerable dis-
tances for sale in local markets. For example, in the 1970s 
in markets in Xochimilco in the Valley of Mexico, the 
indigenous K. hirtipes could not be found for sale, but 
K. integrum, which is not native to the Valley, was very 
common (Iverson 1981). Today, this turtle remains com-
mon in pet markets (although this practice has recently 
been banned by Congreso de la Ciudad de México 2023), 
and is fairly commonly collected for sale (Macip-Ríos, 
pers. obs.).
	 Habitat loss and degradation are common threats for 
turtles across Mexico, with most of the localities which K. 
integrum inhabits showing some degree of degradation or 
change (e.g., Leyte-Manrique et al. 2019). Predicted cli-
mate change scenarios to 2050 and 2070 suggest a decline 
from 7–18% of the current distribution area, depending 
on the climate change scenario used (Berriozabal-Islas 
et al. 2020). 
	 Adding to this, large seizures of poached turtles have 
recently been conducted in Mexico, including more than 
17,000 turtles (PROFEPA 2020, 2024, 2025) (Fig. 7). 
The vast majority of turtles in these confiscations were 
Kinosternon, including K. integrum and other species of 
unknown provenance, but all came from the wild. Poaching 
for freshwater turtles in Mexico seems to be more com-
mon now than specialists and even government officials 

had previously suspected, and hence one of the biggest 
threats for these mud turtles.
	 Conservation Measures Taken. — Kinosternon 
integrum was not included in the 1989 IUCN Action Plan 
(Stubbs 1989) nor in the listing of turtles for the IUCN 
Red List in 1996, as it was considered Least Concern 
(LC) at the time (Behler 1996). It was formally assessed 
as Least Concern for the IUCN Red List in 2007 (van 
Dijk et al. 2007). Macip-Ríos and Iverson (in press) have 
recently reassessed the species as maintaining its Least 
Concern (LC) status on the IUCN Red List. Like most of 
the species of the genus Kinosternon, the Mexican Mud 
Turtle falls under the CITES Appendix II, and is also 
considered ‘under special protection’ (Pr) (SEMARNAT 
2010), a category granted for endemic species.
	 Kinosternon integrum occurs in RAMSAR sites such 
Xochimilco Wetland in Mexico City and Chapala Lake, 
Jalisco. It also occurs in at least the following protected 
areas: Reserva de la Biosfera Sierra de Álamos, Sonora; 
Área de Protección de Flora y Fauna Meseta de Cacaxtla, 
Sinaloa; Reserva de la Biosfera Marismas Nacionales, 
Nayarit; Reserva de la Biosfera Zicuirán-Infiernillo, Mi-
choacán; Parque Nacional Lagunas de Zempoala, Morelos; 
and Reserva de la Biosfera Sierra de Huautla, Morelos. 
	 Conservation Measures Proposed. — Because this 
species is still common and inhabits nearly every type of 
aquatic habitat, it is in little immediate danger of extinction. 
No new protections have been proposed. However, due to 
the recent seizures and poaching evidence of mud turtles 
in Mexico (PROFEPA 2020, 2024, 2025), the Mexican 
Mud Turtle is a target of illegal collection and illegal 
trade, which could potentially affect its populations.
	 On the other hand, K. integrum has been considered to 
be a good colonizer, increasing its historic distribution to 
nearby basins, presumably by human activities. Important 
examples are the Patzcuaro and Magdalena basins, where 
this species now outnumbers the native K. hirtipes subspe-
cies (Reyes-Velasco et al. 2013; Macip-Ríos et al. 2021). 
Therefore, some conservation and management strategies 

Figure 7. A small portion of the confiscation in Mexico in 2025 of ca. 2,300 poached wild turtles (PROFEPA 2025) being processed 
at Guadalajara Zoo, nearly all of them Kinosternon sp., with a few Terrapene mexicana. Left: Buckets of primarily K. integrum 
after the confiscation. Photo by Andrew D. Walde. Right: Separate bucket of K. integrum from the same confiscation. Photo by 
Taggert G. Butterfield.
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should be undertaken to limit the possibility that this spe-
cies might further expand its range, and outcompete or 
hybridize with other native and related species, especially 
the microendemic subspecies of K. hirtipes.
	 Captive Husbandry. — Ewert (1979) reported that 
average egg size in captivity was 30 x 16 mm, and 14 
hatchlings averaged 27.0 mm SCL and 22.4 mm PL. 
Webb (1984) reported on captive oviposition in October. 
Rudloff (1986) maintained a pair of K. integrum from 
Colima (150 mm SCL), and the female laid three eggs 
averaging 31 x 16 mm and 5 g, which did not develop. 
Rogner (1996) recorded clutch sizes of 1–3, with the 
brittle-shelled eggs averaging 30 x 16 mm; he speculated 
that the nesting season extended from December to April 
(but see below). Grychta (1996; also Hennig 2020) raised 
three juvenile pet trade turtles (one male, two female) 
together to adulthood, feeding them worms, beef, fish, and 
cat food. One female laid four eggs with sizes recorded 
as 15–17 x 8 mm, although based on all other reports of 
egg sizes (see above), these data are likely in error. After 
102 days incubation at 28°C, the first egg hatched. The 
author opened two other eggs three and five days later, 
respectively, to find live, fully developed hatchlings. The 
fourth egg was infertile. Schilde (2001) reported that males 
and females should be kept apart in captivity except during 
mating sessions. He suggested that up to three clutches 
could be laid each year, and that clutch size ranged from 
1–6 eggs averaging 30 x 16 mm. He also speculated that 
eggs could be laid from August to March in captivity in 
Europe, significantly different than the May-September 
nesting period in Mexico reported by Legler and Vogt 
(2013). 
	 Current Research. — Macip-Ríos is studying the 
shape of the carapace and its correlation with reproductive 
output. He is also conducting research on other Mexican 
turtles, which includes K. integrum in Michoacán.

	 Acknowledgments. — We thank Fausto Mendez, Tag-
gert Butterfield, and Ángeles Aparicio for their input and 
for providing unpublished information. We are grateful 
for the review comments and suggestions by the editors, 
Anders Rhodin and Eric Goode, that improved the content 
of the account, and Andrew Walde and Taggert Butterfield 
for the use of their photographs.

Literature Cited

Acosta-Ochoa, G., McClung de Tapia, E., and Arroyo-
Cabrales, J. 2021. The lacustrine preceramic cultures in the 
basin of Mexico. In: Lohse, J.C., Borejsza, A., and Joyce, 
A.A. (Eds.). Preceramic Mesoamerica. London: Routledge, 
pp. 278–303. 

Aguirre-Hidalgo, V., Illescar-Aparicio, M., and González-
Hernández, A.J. 2014. Kinosternon integrum (Mexican Mud 
Turtle). Herpetological Review 45:460.

Alvarez Guerrero, C. and Alba-Hurtado, F. 2007. Estuarine fish 

and turtles as intermediate and paratenic hosts of Gnathostoma 
binucleatum in Nayarit, Mexico. Parasitological Research 
102:117–122.

Anderson, J.D. and Lidicker, W.Z., Jr. 1963. A contribution to 
our knowledge of the herpetofauna of the Mexican state of 
Aguascalientes. Herpetologica 19:40–51.

Antelo Barbosa, F.D. 2022. Aspectos ecológicos de la Tortuga 
de Álamos Kinosternon alamosae en el municipio de Álamos, 
Sonora. Thesis, Universidad Michoacana de San Nicolás de 
Hidalgo, Morelia, Michoacán, Mexico. 

Aparicio, Á., Mercado, I.E., Ugalde, A.M., Gaona-Murillo, 
E., Butterfield, T., and Macio-Ríos, R. 2018. Ecological 
observations of the Mexican Mud Turtle (Kinosternon 
integrum) in the Pátzcuaro Basin, Michoacán, México. 
Chelonian Conservation and Biology 17:284–290.

Arreortúa, M., Julián-Caballero, C.C., López-García, 
T., Orozco, C., González-Bernal, E., and Contreras-
Calvario, A.I. 2024. Notes on threats and new records of 
Kinosternon integrum (Testudines: Kinosternidae). Revista 
Latinoamericana de Herpetología 7:e103:276–282.

Barragán-Ramírez, J.L, Oceguera-Figueroa, A., Ascencio-
Arrayga, J.J., Rodríguez-Ramírez, F., and Navarette-
Heredia, J.L. 2013. Kinosternon integrum (Mexican Mud 
Turtle). Ectoparasites. Herpetological Review 44:305–306.

Behler, J.L. 1996. IUCN Red List Assessments for turtles and 
tortoises, including Least Concern species. Report from the 
IUCN SSC Tortoise and Freshwater Turtle Specialist Group 
to the IUCN Red List Programme.

Berlant, Z.S. and Stayton, T.C. 2017. Shell morphology in 
the Kinosternidae: functional and evolutionary patterns. 
Herpetologica 73:30–42.

Berriozabal-Islas, C., Guzmán-Ramírez, R., Torres-Cervantes, 
R., Ramírez-Bautista, A., and Ortiz-Reyes, A. 2026. Sexual 
dimorphism in a population of the Kinosternon integrum turtle 
from the Chihuahuan desert, San Luis Potosí, Mexico. Acta 
Biológica Colombiana 31:147.

Berriozabal-Islas, C., Ramírez-Bautista, A., Torres-Ángeles, 
F., Mota Rodrigues, J.F., Macip-Ríos, R., and Octavio-
Aguilar, P. 2020. Climate change effects on turtles of the 
genus Kinosternon (Testudines: Kinosternidae): an assessment 
of habitat suitability and climate niche conservation. 
Hydrobiologia 847:4091–4110. 

Berry, J.F. 1978. Variation and systematics in the Kinosternon 
scorpioides and K. leucostomum complexes (Reptilia: 
Testudines: Kinosternidae) of Mexico and Central America. 
Ph.D. Dissertation, University of Utah, Salt Lake City.

Berry, J.F. and Iverson, J.B. 1979. The mud turtle genus 
Kinosternon in northeastern Mexico. Herpetologica 
35:318–324.

Berry, J.F. and Legler, J.M. 1980. A new turtle (genus 
Kinosternon) from northwestern Mexico. Contributions in 
Science, Natural History Museum, Los Angeles County 
325:1–12.

Bocourt, M.F. 1876. Notes sur quelques reptiles de l’Isthme 
de Tehuantepec (Mexique) donnés par M. Sumichrast au 
Muséum. Journal de Zoologie (Paris) 5:386–411.

Brattstrom, B.H. 1965. Body temperature of reptiles. American 
Midland Naturalist 73:376–422.

Brauer-Robleda, P. 2009. Variación en la ecología e historia 
de vida de Kinosternon integrum, en un gradiente altitudinal 
en la cuenca del Río Balsas. Thesis, Universidad Nacional 
Autónoma de México.

Bravo-Hollis, M. 1944. Un tremátodo parásito del intestino 



143.12 Conservation Biology of Freshwater Turtles and Tortoises  •  Chelonian Research Monographs, No. 5

de Kinosternon integrum, procedente de Matamoros, Puebla. 
Anales del Instituto de Biología 15:41–45.

Bravo-Hollis, M. and Caballero Deloya, J. 1973. Catalogo 
de la Colección Helmintologica del Instituto de Biología. 
Publicaciones Especiales, Instituto Biológica de la Universidad 
Nacional Autónoma de México 2:1–138.

Butterfield, T.G., Herrel, A., Olson, M.E., Contreras-
Garduño, J., and Macip-Ríos, R. 2021. Morphology of the 
limb, shell and head explain the variation in performance and 
ecology across 14 turtle taxa (12 species). Biological Journal 
of the Linnean Society 134:897–891.

Caballero y Caballero, E. 1938. Algunos tremátodos de reptiles 
de México. Anales del Instituto Biológia de la Universidad 
Nacional Autónoma de México 9:103–120.

Caballero y Caballero, E. 1940. Tremátodos de las tortugas 
de México. Anales del Instituto Biológia de la Universidad 
Nacional Autónoma de México 11:559–572.

Caballero y Caballero, E., and Herrera Rosales, E. 1947. 
Tremátodos de las tortugas de México. V. Anales del Instituto 
Biológia de la Universidad Nacional Autónoma de México 
18:159–164.

Cassin, J. 1848–1849. Catalogue of birds collected by Mr. 
Wm. S. Pease, during the march of the Army of the United 
States from Vera Cruz to the City of Mexico. Proceedings of 
the Academy of Natural Sciences of Philadelphia 4:87–91.

Castro-Franco, R. and Bustos Zagal, M.G. 1994. List of 
reptiles of Morelos, Mexico, and their distribution in relation 
to vegetation types. Southwestern Naturalist 39:171–213.

Ceballos, C.P. and Iverson, J.B. 2014. Patterns of sexual size 
dimorphism in Chelonia: revisiting Kinosternidae. Biological 
Journal of the Linnean Society 111:806–809.

Ceballos, C.P., Adams, D.C., Iverson, J.B., and Valenzuela, 
N. 2013. Evolution of male and female body size in turtles: 
implications for the evolution of sexual size dimorphism 
and Rensch’s rule in long-lived vertebrates. Evolutionary 
Biology 40:194–208.

Congreso de la Ciudad de México. 2023. Congreso de la 
CDMX prohíbe venta de animales vivos en vía pública y 
mercanos. https://www.congresocdmx.gob.mx/comsoc-
congreso-cdmx-prohibe-venta-animales-vivos-via-publica-
y-mercados-4823-1.html. 

Cruz, J.A., Arroyo-Cabrales, J., and Viñas-Vallverdú, R. 
2009. Tortugas fósiles del Pleistoceno tardía de Santiago 
Chazumba, Oaxaca. Boletin de la Sociedad Geológica 
Mexicana 61:225–232.

Cupul-Magaña, F.G., Escobedo-Galván, A.H., and López-Luna, 
M.A. 2019a. Kinosternon integrum (Kinosternidae). Revista 
Latinoamericana de Herpetología 3:124–125.

Cupul-Magaña, F.G., García de Quevedo-Machain, R., 
Escobedo-Galván, A.H., and Montiel Parra, G. 2019b. 
Kinosternon integrum (Kinosternidae). Ectoparasites. 
Herpetological Review 50:558.

Dathe, F. 1998. Die haltung von Schlammschildkröten, 
Kinosternidae, in Tierpark Berlin: Friedsichsfelde von 1956 
bis 1998. Milu 9:526–532.

Davis, W.B. and Dixon, J.R. 1961. Reptiles (exclusive of snakes) 
from the Chilpancingo region, Mexico. Proceedings of the 
Biological Society of Washington 74:37–55. 

Davis, W.B. and Smith, H.M. 1953. Lizards and turtles of the 
Mexican state of Morelos. Herpetologica 9:100–108.

De La Cruz Merlo, M. 2022. Population ecology of the Rough-
footed Mud Turtle (Kinosternon hirtipes) in a high-altitude 
locality in Michoacán, México. Revista Latinoamericana de 

Herpetología 5:12–122.
De la Torre-Loranca, M.A., Martínez-Fuentes, R.G., Canseco-

Marquez, L., and García-Vázquez, U.O. 2020. New records 
of amphibians and reptiles from Sierra de Zongolica, Veracruz 
and Puebla, Mexico. Herpetological Review 51:550–553.

Diaz-Camacho, S.P., de la Cruz-Otero, M.C., Torres-
Montoya, E.H., Sánchez-Gonzáles, S., Delgado-Vargas, 
F., and Nawa, Y. 2010. Infection status of the estuarine 
turtles Kinosternon integrum and Trachemys scripta with 
Gnathostoma binucleatum in Sinaloa, Mexico. Revista 
Mexicana de Biodiversidad 81:569–571. 

Dixon, J.R. 1960. Epizoophytic algae on some turtles of Texas 
and Mexico. Texas Journal of Science 12:36–38.

Duellman, W.E. 1961. The amphibians and reptiles of Michoacán, 
México. University of Kansas Publications, Museum of Natural 
History 15:1–148.

Dugès, A. 1988. Herpetología del Valle de México. La Naturaleza 
1:97–146.

Enderson, E.F., Bezy, R.L., and Hale, S.F. 2007. Geographic 
distribution: Kinosternon integrum (Mexican Mud Turtle). 
Herpetological Review 38:217.

Enríquez-Mercado, I. 2017. Ecología poblacional de 
Kinosternon integrum y Kinosternon hirtipes murrayi en el 
estado de Michoacán. B.A. Thesis, Benemérita Universidad 
Autónoma de Puebla, Mexico.

Ewert, M.A. 1979. The embryo and its egg: development and 
natural history. In: Harless, M. and Morlock, H. (Eds.). 
Turtles: Perspectives and Research, New York: John Wiley 
and Sons, pp. 333–413.

Ewert, M.A. 1991. Cold torpor, diapause, delayed hatching 
and aestivation in reptiles and birds. In: Deeming, D.C. and 
Ferguson, M.W.J. (Eds.). Egg Incubation: Its Effects on 
Embryonic Development in Birds and Reptiles. Cambridge, 
UK: Cambridge University Press, pp. 173–192.  

Flannery, K.V. 1967. Vertebrate fauna and hunting patterns. 
In: Byers, D.S. (Ed.). The Prehistory of the Tehuacan Valley 
(Volume One). Austin, TX: University of Texas Press, pp. 
132–176. 

Flannery, K.V. and Wheeler, J.C. 1987. Animal food remains 
from Preceramic Guilá Naquitz. In: Naquitz, G. (Ed.). Guilá 
Naquitz: Archaic Foraging and Early Agriculture in Oaxaca, 
Mexico. London: Academic Press, pp. 285–295.

García Alvarado, F. 2015. Variación morfológica del carapacho 
de las poblaciónes de la tortuga Kinosternon integrum 
(Reptilia: Testudines: Kinosternidae) a través de su área de 
distribución. Thesis, Universidad Nacional Autónoma de 
Mexico. 

Gómez-Ortiz, Y. and Monroy-Vilchis, O. 2013. Feeding ecology 
of puma Puma concolor in Mexican montane forests with 
comments about jaguar Panthera onca. Wildlife Biology 
19:179–187.

Grychta, U. 1996. Haltung und Nachzucht der Mexiko-
Klappschildkröte Kinosternon integrum LeConte, 1854. 
Sauria 18:13–15.

Hardy, L.M. and McDiarmid, R.W. 1969. The amphibians and 
reptiles of Sinaloa, Mexico. University of Kansas Publications, 
Museum of Natural History 18:39–252.

Hennig, A.S. 2020. Incubating Chelonian Eggs. Frankfurt am 
Main, Germany: Edition Chimaira.

Hernández Gallegos, O., Pérez-Pérez, A., and Ruiz Gómez, 
M. de L. 2016. Movimientos y uso de habitat de la tortuga 
Kinosternon integrum, especie en riesgo de acuerdo a la 
Norma Oficial Mexicana NOM-059. Universidad Autónoma 



Kinosternidae — Kinosternon integrum 143.13

Estado de México, 9 pp.
Herrera Rosales, C.E. 1951. Trematodes de los quelonios de 

Mexico. Thesis, Universidad Nacional Autónoma de México. 
Hurtado-Gómez, J.P., Vargas-Ramírez, M., Iverson, J.B., Joyce, 

W., McCranie, C. Paetzold, C., and Fritz, U. 2024. Diversity 
and biogeography of South American mud turtles elucidated 
by multilocus DNA sequencing (Testudines: Kinosternidae). 
Molecular Phylogenetics and Evolution 197:108083:1–19. 

Iverson, J.B. 1981. Biosystematics of the Kinosternon hirtipes 
species group (Testudines: Kinosternidae). Tulane Studies in 
Zoology Botany 23:1–74.

Iverson, J.B. 1982. Biomass in turtle populations: a neglected 
subject. Oecologia 55:69–76.

Iverson, J.B. 1986. A Checklist with Distribution Maps of the 
Turtles of the World. Richmond, Indiana: Privately printed.

Iverson, J.B. 1988. Neural bone patterns and the phylogeny of 
the turtles of the subfamily Kinosterninae. Milwaukee Public 
Museum Contributions in Biology and Geology 75:1–12.

Iverson, J.B. 1991a. Phylogenetic hypotheses for the evolution 
of modern kinosternine turtles. Herpetological Monographs 
5:1–27.

Iverson, J.B. 1991b. Patterns of survivorship in turtles (order 
Testudines). Canadian Journal of Zoology 69:358–391.

Iverson, J.B. 1992. A Revised Checklist with Distribution Maps 
of the Turtles of the World. Richmond, Indiana: Privately 
printed. 363 pp.

Iverson, J.B. 1998. Molecules, morphology, and mud turtle 
phylogenetics. Chelonian Conservation and Biology 
3:113–117.

Iverson, J.B. 1999. Reproduction in the Mexican Mud Turtle 
Kinosternon integrum. Journal of Herpetology 33:145–149.

Iverson, J.B. 2022. A review of chelonian type specimens (Order 
Testudines). Megataxa 007:1–85.

Iverson, J.B. 2024 [“2023”]. Estimating generation time in 
freshwater and terrestrial turtles. Herpetological Review 
54(4):546–549.

Iverson, J.B. and Berry, J.F. 1979. The mud turtle genus 
Kinosternon in northeastern Mexico. Herpetologica 
35:318–324.

Iverson, J.B. and Berry, J.F. 2024. Morphometric variation 
in the Red-cheeked Mud Turtle (Kinosternon cruentatum) 
and its taxonomic significance. Chelonian Conservation and 
Biology 23:13–22.

Iverson, J.B. and Greene, D.U. 2022. Elevated reproductive 
output in pelomedusid turtles. Herpetological Review 
53:400–404. 

Iverson, J.B. and Hedrick, A.R. 2018. Pelvic constraint on egg 
size is unlikely in Snapping Turtles (Chelydridae: Chelydra). 
Herpetological Review 49:450–452.

Iverson, J.B., Ennen, J., and Lovich, J. 2025. Life-history 
and ecology data for the turtles of the world. Chelonian 
Conservation and Biology 24:136–141.

Iverson, J.B., Le, M., and Ingram, C.M. 2013. Molecular 
phylogenetics of the mud turtles of the family Kinosternidae. 
Molecular Phylogenetics and Evolution 69:929–939.

Iverson, J.B., Lindeman, P.V., and Lovich, J. 2019. Understanding 
reproductive allometry in turtles: a slippery slope. Ecology 
and Evolution 9:11891–11903.

Iverson, J.B., Young, C.A., and Berry, J.F. 1998. Kinosternon 
integrum LeConte Mexican Mud Turtle. Catalogue of 
American Amphibian and Reptiles 652:1–6.

Joseph-Ouni, M. and Vander Schouw, P. 2025. Note on a 
historical specimen of ‘Kinosternon integrum’ field collected 

from Jalapa, Veracruz, Mexico. Chelonological Contributions 
9:1–3. http://doi.org/ChelContribdpwv9362284013.

Joseph-Ouni, M., Vander Schouw, P., Frewer, J., Uhrig, D., 
and McCord, W.P. 2025a. Kinosternon integrum (Testudines: 
Kinosternidae): neotype designation, morphology and 
distribution. Chelonological Contributions 6:1–42. http://
doi.org/ChelContribfjds4937440264. 

Joseph-Ouni, M., Vander Schouw, P., McCord, W.P., Frewer, 
J., and Uhrig, D. 2025b. Kinosternon iversoni sp. nov. 
(Testudines: Kinosternidae), a new species of mud turtle from 
Sonora and Sinaloa, Mexico. Chelonological Contributions 
7:1– 21. http:// doi.org/ChelContriblswo2011943957.

Joseph-Ouni, M., Vander Schouw, P., Frewer, J., Uhrig, 
D., and McCord, W.P. 2025c. New species of mud turtle 
(Testudines: Kinosternidae) from the Tres Marías Islands, 
Nayarit, México. Chelonological Contributions 8:1–32. http:// 
doi.org//ChelContribnsqa3028757730.

Lamothe, A.R., García, L., Osorio Sarabia, D., and Pérez, 
G. 1997. Catálogo de la Colección Nacional de Helmintos. 
Instituto de Biología, Universidad Nacional Autónoma de 
México/ CONABIO, México, D.F., 211 pp.

Le Conte, J. 1854. Description of four new species of Kino-
sternum. Proceedings of the Academy of Natural Sciences, 
Philadelphia 7:180–190.

Legler, J. and Vogt, R.C. 2013. The Turtles of Mexico: Land 
and Freshwater Forms. Berkeley, CA: University of Californa 
Press, 415 pp. 

Leyte-Manrique, A., Hernández-Navarro, E.M., and Mata 
Silva, V. 2014. Kinosternon integrum (Mexican Mud Turtle). 
Mortality. Herpetological Review 45:315–316.

Leyte-Manrique, A., Buelna-Chontal, A.A, Torres-Díaz, 
M.A., Berriozabal-Islas, C., and Macieal-Mata, C.A. 2019. 
A comparison of amphibian and reptile diversity between 
disturbed and undisturbed environments of Salvatierra, 
Guanajuato, Mexico. Tropical Conservation Science 12:1–12.

Loc-Barragán, J.A. and Woolrich-Piña, G.A. 2022. 
Kinosternon integrum (Mexican Mud Turtle). Basking 
behavior. Herpetological Review 53:670–671.

Loc-Barragán, J.A., Reyes-Velasco, J., Woolrich-Piña, G.A., 
Grünwald, C.I., de Anaya, M.V., Rangel-Mendoza, J.A., and 
López-Luna, M.A. 2020. A new species of mud turtle of genus 
Kinosternon (Testudines: Kinosternidae) from the Pacific 
coastal plain of northwestern Mexico. Zootaxa 4885:509–529.

López-González, N.E., Rosales-Martínez, C.S., Garrido, J.R., 
Bello-Sánchez, C.D., Escobedo-Galván, A.H., and Cupul-
Magaña, F.G. 2025. Aberrant coloration in three species of 
mud turtles (Kinosternon) from western Mexico. Reptiles and 
Amphibians 32:e22785.

Luja, V.H., Blázquez, M.C., and Rodríguez-Estrella, R. 
2007. Tortuga introducida : reporte de Kinosternon integrum 
(LeConte, 1854) en Baja California Sur. Boletin de la Sociedad 
Herpetologica Mexicana 15:40–41.

Macip-Ríos, R. 2005. Ecología poblacional e historia de vida de 
la tortuga Kinosternon integrum en la localidad de Tonatico, 
Estado de México. Masters Thesis, Universidad Nacional 
Autonoma de México.

Macip-Ríos, R. 2010. Esfuerzo reproductor en Kinostérnidos. 
La variación temporal del ambiente como promotor de su 
evolución. Ph.D. Dissertation, Universdad Nacional Autónoma 
de México. 

Macip-Ríos, R. 2026. Growth rate in mud turtles (genus 
Kinosternon) from México. Revista Latinoamericana de 
Herpetología e1508:46–57.



143.14 Conservation Biology of Freshwater Turtles and Tortoises  •  Chelonian Research Monographs, No. 5

Macip-Ríos, R. and Casas-Andreu, G. 2006. Kinosternon 
integrum (Mexican Mud Turtle) Size. Herpetological Review 
37:79.

Macip-Ríos, R. and Iverson, J.B. In press. Kinosternon integrum. 
The IUCN Red List of Threatened Species. 

Macip-Ríos, R. and Lovich, J.E. 2025. Comparative life history 
of mud turtles (genus Kinosternon) from the North American 
deserts. Western North American Naturalist 85:396–410.

Macip-Ríos, R., Cisneros, M. de L.A., Aguilar-Miguel, 
X.S., and Casas-Andreu, G. 2009. Population ecology 
and reproduction of the Mexican Mud Turtle (Kinosternon 
integrum) in Tonatico, Estado de México. Western North 
American Naturalist 69:501–510. 

Macip-Ríos, R., Sustaita-Rodríguez, V.H., Barrios-Quiroz, G., 
and Casas-Andreu, G. 2010. Alimentary habits of the Mexican 
Mud Turtle (Kinosternon integrum) in Tonatico, Estado de 
México. Chelonian Conservation and Biology 9:90–97. 

Macip-Ríos, R., Brauer-Robleda, P., Zúñiga-Vega, J.J., and 
Casas-Andreu, G. 2011. Demography of two populations 
of Mexican Mud Turtle (Kinosternon integrum) in central 
Mexico. Herpetological Journal 21:235–245.

Macip-Ríos, R., Brauer-Robleda, P., Casas-Andreu, G., Arias-
Cisneros, M.L., and Sustaita-Rodríguez, V.H. 2012. Evidence 
for the morphological constraint hypothesis and optimal 
offspring size theory in the Mexican Mud Turtle (Kinosternon 
integrum). Zoological Science 29:60–65.

Macip-Ríos, R., Sustaita-Rodríguez, V.H., and Casas-Andreu, 
G. 2013. Evidence of pelvic and nonpelvic constraint on egg 
size in two species of Kinosternon from Mexico. Chelonian 
Conservation and Biology 12:218–226.

Macip-Ríos, R., Ontiveros, R.N., Sánchez-León, A.T., and 
Casas-Andreu, G. 2017. Evolution of reproductive effort 
in mud turtles (Kinosternidae): the role of environmental 
predictability. Evolutionary Ecology Research 18:539–554.

Macip-Ríos, R., Anaya Merchant, C., Gaona Murillo, E., 
Montiel-Ugalde, A., and de la Cruz-Merlo, M. 2021. 
Population viability analysis of Kinosternon hirtipes murrayi 
in central México, with notes on the conservation status of the 
other three subspecies of the lineage. Chelonian Conservation 
and Biology 20:50–59.

Malkin, B. 1958. Cora ethnozoology, herpetological knowledge; 
a bio-ecological and cross cultural approach. Anthropology 
Quarterly 31:73–90. 

Martin, P.S. 1958. A biogeography of reptiles and amphibians in 
the Gomez Farias region, Tamaulipas, Mexico. Miscellaneous 
Publications of the Museum of Zoology, University of 
Michigan 101:1–102.

McCranie, J.R. and Wilson, L.D. 1987. The biogeography of 
the herpetofauna of the pine-oak woodlands of the Sierra 
Madre Occidental of Mexico. Milwaukee Public Museum 
Contributions in Biology and Geology 72:1–30.

Mittermeier, R.A. 1971. Status–the market in southeast Mexico. 
International Turtle and Tortoise Society Journal 5:15–19.

Monroy, R. and Flores, A.G. 2013. La fauna silvestre con 
valor de uso en los huertos fruticolas tradicionales de la 
communidad indígena de Xoxocotla, Morelos, México. 
Etnobiologia 11:44–52.

Monroy-Vilchis, O., Gómez, Y., Janczur, M., and Urios, V. 
2009. Food niche of Puma concolor in central Mexico. Wildlife 
Biology 15:97–105.

Mooser, O. 1980. Pleistocene fossil turtles from Aguascalientes, 
state of Aguascalientes. Revista del Instituto Geológicas 
Universidad Autónoma de México 4:63–66.

Mosimann, J.E. 1956. Variation and relative growth in the 
plastral scutes of the turtle Kinosternon integrum LeConte. 
Miscellaneous Publications Museum Zoology University of 
Michigan 97:1–43.

Mosqueda Cabrera, M.A., Miranda, E.S., Calderón, L.C., and 
Ortiz Nájera, H.E. 2009. Finding advanced third-stage larvae 
of Gnathostoma turgidum Stossich, 1902 in Mexico from 
natural and experimental host and contributions to the life 
cycle description. Parasitological Research 104:1219–1225.

Nieves-Calvillo, M. 2025. Ecología poblacional de Kinosternon 
integrum en el Ejido Fontezuelas, municipio de Tzintzuntzan, 
Michoacán, México. Thesis, Universidad Michoacana de San 
Nicolás de Hidalgo, México. 

Nolasco-Luna, J.R., Bautista-Guerrero, E., López-Luna, 
M.A., and Escobedo-Galván, A.H. 2026. Reevaluatión 
taxonómica de la tortuga Kinosternon integrum: más allá de 
una sola especie. Abstract. Simposio Estudio Conservacíon 
de las Tortugas Continentales en Latinoamérica y el Caribe. 
San Jose, Costa Rica.

Núñez, R., Miller, B., and Lindzey, F. 2000. Food habits of 
jaguars and pumas in Jalisco, Mexico. Cambridge: Cambridge 
University Press. 

Oceguera-Figueroa, A. and Siddall, M.E. 2008. Placobdella 
lamothei n. sp. (Hirudinea: Glossiphoniidae), a new leech 
parasite of freshwater turtles from Estado de México, Mexico. 
Revista Mexicana de Biodiversidad 79:135S–139S. 

Pease, W.S. 1848–1849. Observations on the geology and natural 
history of Mexico. Proceedings of the Academy of Natural 
Sciences of Philadelphia 4:91–94.

Pease, W.S. 1849. Observations on the geology and natural 
history of Mexico. Annals and Magazine of Natural History 
Series 3(17):427–431.

Pérez-Pérez, A., López-Moreno, A.E., Suáurez-Rodríguez, O., 
Rheubert, J.L., and Hernández-Gallegos, O. 2017. How far do 
adult turtles move? Home range and dispersal of Kinosternon 
integrum. Ecology and Evolution 7:8220–8231.

Pérez Reyes, R. 1964. Estudios sobre protozoarios intestinales. I. 
Los flagelados del género Trimitus Alexeieff, 1910. Anales de 
la Escuela Nacional de Ciencias Biológicas, México 13:59–66. 

Peters, J.A. 1954. The amphibians and reptiles of the coast 
and coastal Sierra of Michoacán, Mexico. Occasional Papers 
Museum of Zoology University of Michigan 554:1–37.

PROFEPA (Procuraduria Federal de Producción al Ambiente). 
2020. PROFEPA asegura precautoriamente más de 15 mil 
tortugas que pretendía exportarse de manera ilegal a China. 
https://www.gob.mx/profepa/prensa/profepa-asegura-
precautoriamente-mas-de-15-mil-tortugas-que-pretendian-
exportarse-de-manera-ilegal-a-china?idiom=es.

PROFEPA (Procuraduria Federal de Producción al Ambiente). 
2024. Aseguran precautoriamente 200 tortugas en el AICM. 
Press Note released by Mexican Federal Government. 

PROFEPA (Procuraduria Federal de Producción al Ambiente). 
2025. FGR y PROFEPA aseguran más de 2,300 tortugas y 
más de 2,200 kilos de aletas de tinurón y buches de totoaba 
durante operativa, en Jalisco. https://www.gob.mx/profepa/
prensa/fgr-y-profepa-aseguran-mas-de-2-300-tortugas-
y-mas-de-2-200-kilos-de-aletas-de-tiburon-y-buches-de-
totoaba-durante-operativo-contra-trafico-de-vida-silvestre-
en-jalisco?idiom=en. 

Reyes-Grajales, E., Rico, C., Iverson, J.B., Díaz-Gamboa, L.F., 
López-Luna, M.A., and Matamoros, W.A. 2025. Continental 
turtles of southeastern Mexico: an update on the identification, 
composition, distribution, and conservation. Revista Mexicana 



Kinosternidae — Kinosternon integrum 143.15

de Biodiversidad 96:e965567.
Reyes-Velasco, J., Iverson, J.B., and Flores-Villela, O. 

2013. The conservation status of several endemic Mexican 
kinosternid turtles. Chelonian Conservation and Biology 
12:203–208.

Rogner, M. 1996. Schildkröten 2. Hürtenwald, Germany: 
Heidi-Rogner-Verlag.

Rudloff, H.-W. 1986. Schlammschildkröten-Terratientier der 
Zukunft. Aquarien Terrarien 5:166–169.

Schilde, M. 2001. Schlammschildkröten: Kinosternon, 
Sternotherus, Claudius und Staurotypus. Münster, Germany: 
Natur und Tier – Verlag GmbH, 133 pp.

Scott, N.J. 1962. The reptiles of southern Sinaloa, Mexico: A 
taxonomic and ecological study. M.S. Thesis, Humboldt State 
College, Arcata, California.

SEMARNAT (Secretaria de Medio Ambiente y Recursos 
Naurales). 2010. Norma Oficial Mexicana NOM-059-
SEMARNAT-2010, protección ambienal-Especies nativas 
de México de flora y fauna silvestres-Categorias de riesgo y 
espeficiaciones para su inclusión, exclusión o cambio-Lista 
de especies en riesgo. Diario Oficial de la Federación. México 
D.F. México. https://www.profepa.gob.mx/innovaportal/
file/435/1/nom_059_semarnat_2010.pdf.

Slavens, F.L. and Slavens, K. 2000. Reptiles and Amphibians 
in Captivity: Breeding–Longevity, and Inventory. Seattle, 
Washington: Slaveware.

Slevins, J.R. 1926. Notes on a collection of reptiles and 
amphibians from the Tres Marias and Revillagigedo Islands, 
and west coast of Mexico, with description of a new species of 
Tantilla. Expedition to the Revillagigedo Islands, Mexico, in 
1925. III. Proceedings of the California Academy of Science 
15:195–207.

Smith, H.M. 1969. Two neglected Dugésian nominal taxa for 
Mexican turtles and frogs. Journal of Herpetology 3:110–112.

Smith, H.M. and Smith, R.B. 1979. Synopsis of the Herpetofauna 
of Mexico, Vol. VI. Guide to Mexican turtles: Bibliographic 
Addendum III. North Bennington, VT: John Johnson. 

Smith, H.M. and Taylor, E.H. 1950. Type localities of Mexican 
reptiles and amphibians. Kansas University Science Bulletin 
33:313–380.

Spinks, P.Q., Thomson, R.C., Gidis. M., and Shaffer, H.B. 
2014. Multilocus phylogeny of the New-World mud turtles 
(Kinosternidae) supports the traditional classification of the 
group. Molecular Phylogenetics and Evolution 76:254–260.

Stone, P.A., Congdon, J.D., Stone, M.E.B, Stuart, J.N., Iverson, 
J.B., and Rosen, P.C. 2022. Kinosternon sonoriense (Le Conte 
1854) – Sonora Mud Turtle, Desert Mud Turtle, Sonoyta 
Mud Turtle, Casquito de Sonora. In: Rhodin, A.G.J., Iverson, 
J.B., van Dijk, P.P., Stanford, C.B., Goode, E.V., Buhlmann, 
K.A., and Mittermeier, R.A. (Eds.). Conservation Biology 
of Freshwater Turtles and Tortoises. Chelonian Research 
Monographs 5(16):119.1–22.

Stubbs, D. 1989. Tortoise and Freshwater Turtles: An Action 
Plan for Their Conservation. Gland, Switzerland: IUCN/
SSC Tortoise and Freshwater Turtle Specialist Group, 48 pp.

TTWG [Turtle Taxonomy Working Group: Rhodin, A.G.J., 

Iverson, J.B., Fritz, U., Gallego-García, N., Georges, A., 
Shaffer, H.B., and van Dijk, P.P.]. 2025. Turtles of the World: 
Annotated Checklist and Atlas of Taxonomy, Synonymy, 
Distribution, and Conservation Status (10th edition). In: 
Rhodin, A.G.J., Iverson, J.B., van Dijk, P.P., Stanford, C.B., 
Goode, E.V., Buhlmann, K.A., and Mittermeier, R.A. (Eds.), 
Conservation Biology of Freshwater Turtles and Tortoises. 
Chelonian Research Monographs 10:1–575.

Uetz, P., Freed, P, Aguilar, R., Reyes, F., Kudera, J., and 
Hošek, J. (Eds.). 2026. The Reptile Database, http://www.
reptile-database.org, accessed 24 Feb 2026.

van Dijk, P.P., Hammerson, G., Vazquez Diaz, J., Quintero Diaz, 
G.E., Santos, G., and Flores-Villela, O. 2007. Kinosternon 
integrum. The IUCN Red List of Threatened Species 2007: 
e.T63671A97381758.

Voorhies, B., Gusick, A.E., Wake, T.A., and Kennett, D.J. 
2020. Meat food preferences during the Late Archaic Period 
at Puerto Marqués, Guerrero, Mexico. Journal of Island and 
Coastal Archaeology 17:512–536.

Waagen, G.N. 1972. Musk glands in Recent turtles. M.S. Thesis, 
University of Utah, Salt Lake City.

Webb, R.G. 1984. Herpetogeography in the Mazatlán–Durango 
region of the Sierra Madre Occidental, Mexico. In: Seigel, 
R.A., Hunt, L.E., Knight, J.L., Malaret, L., and Zuschlog, 
N.L. (Eds.). Vertebrate Ecology and Systematics. A Tribute 
to Henry S. Fitch. University of Kansas Museum of Natural 
History, Special Publication 10:217–241.

Webb, R.G. and Hensley, M. 1959. Notes on reptiles from 
the Mexican State of Durango. Publications of the Museum 
Michigan State University Biology Series 1:249–258.

Yamaguti, S. 1958. Systema Helminthum. Volume I. The 
Digenetic Trematodes of Vertebrates – Part I. New York: 
Interscience Publishers, Inc.

Zavala-Sánchez, Z., Segura-Pacheco, H.R., Ávila-Nájera, 
D.M., Herrera-Castro, N.D., Berrera-Catalán, E., and 
Sarabia-Ruiz, G. 2018. Valoración cultural y uso de la fauna 
silvestre en San Vicente de Benítez, Guerrero, México. Revista 
Etnobiología 16:78–92.

Zweifel, R.G. 1960. Results of the Puritan–American Museum of 
Natural History expedition to western Mexico. 9. Herpetology 
of the Tres Marías Islands. Bulletin of the American Museum 
of Natural History 119:77–128.

Citation Format for this Account:

Iverson, J.B. and Macip-Ríos, R. 2026. Kinosternon integrum 
(Le Conte 1854) – Mexican Mud Turtle, Casquito de Fango 
Mexicana, Casquito de Burro. In: Rhodin, A.G.J., Iverson, 
J.B., van Dijk, P.P., Stanford, C.B., Goode, E.V., Buhlmann, 
K.A., and Mittermeier, R.A. (Eds.). Conservation Biology 
of Freshwater Turtles and Tortoises: A Compilation Project 
of the IUCN/SSC Tortoise and Freshwater Turtle Specialist 
Group. Chelonian Research Monographs 5(20):143.1–15. 
doi: 10.3854/crm.5.143.integrum.v1.2026; www.iucn-tftsg.
org/cbftt/.


