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A New Species of Mud Turtle (Testudines: Kinosternidae) 
from the Tres Marías Islands, Nayarit, Mexico.

ABSTRACT.  –  The mud turtles in the Islas Tres Marías archipelago, off  western Nayarit, are one of  the earliest known Kinosternon 
populations from Mexico, with discovery dating from the late 19th century. Though known for almost a sesquicentennial, the identity 
of  the species there was originally confused in a nearly century-long serial fluctuation that vacillated between that of  K. integrum and 
that of K. hirtipes. This taxo-nomenclatural history is fully reviewed here, and following the neotype designation and sensu stricto redef-
inition of  Kinosternon integrum LeConte, 1854 by Joseph-Ouni et al. (2025), these insular mud turtles were investigated from a taxo-mor-
phological perspective.  They are described here as constituting a distinct new species in the K. integrum complex based on a suite of  
morphometric, morphological and colorimetric characters. The origin of  these mud turtles is believed to be vicariant, as no evidence 
of  human introduction is apparent. As no suitable habitat exists on the remaining islands, the new species is endemic solely to Isla 
María Madre, joining a long list of  endemic vertebrates from this spectacular hotspot of  biodiversity. 

Keywords: Testudines; Kinosternidae; new species; Isla Tres Marías, Nayarit, Mexico; Kinosternon integrum complex. 
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Figure 1. 
An alert adult Tres Marías Mud Turtle Kinosternon mariamadre 

sp. nov. from Isla María Madre, Islas Tres Marías, Nayarit, 
Mexico.

INTRODUCTION & HISTORY

	 The population of  mud turtles of  the genus Kinosternon occurring in the Tres Marías Islands off  western 
Nayarit was one of  the earliest recorded of  those in Mexican herpetological history, being first mentioned and illus-
trated almost a sesquicentennial ago by Günther (1885). They only inhabit María Madre Island, the largest and second 
most northerly in the four-island archipelago, and even then only in reduced select habitat. The other three main is-
lands - San Juanito, María Magdalena and María Cleofas - all lack suitable freshwater habitat, and no mud turtles have 
historically been noted. 
	 Terrestrial vertebrate colonization there is believed to be either vicariant or through serendipitous saltwater 
rafting (Zweifel, 1960), and no evidence for human introduction is documented in the case of  the mud turtles. Their 
particular morphology as discussed here is clearly mainland-derived, as is that of  numerous species and subspecies of  
mammals, birds and other reptiles, several of  these being entirely endemic. How a group of  freshwater turtles with 
such an obscure existence came to be discovered so early in nascent zoology remains fascinatingly rooted in the saga 
of  a forgotten natural history collector (Feest, 2023), discusssed below.
	 Equally interesting is that these turtles figured prominently in a disquieting debate about their true taxo-mor-
phological identity for nearly 75 years, in a frustrating situation that Iverson (1981) observed “has plagued herpetol-
ogists”. Since Günther’s (1885) original disclosure, the population of  which he determined to be referrable to the 
species  ‘Cinosternum hirtipes’ (=Kinosternon hirtipes), the nomenclatural identification has vacillated in a serial fluctuation 
between that taxon and that of  K. integrum (Iverson, 1981), apparently finally coming to rest in the favor of  the latter 
in a last word by Hardy & McDiarmid (1969).
	 Günther (1885) features illustrations of  a juvenile and an adult female from the “Tres Marias Islands”, two 
specimens which exist to this today in the Natural History Museum, United Kingdom (formerly named the British 
Museum of  Natural History). From a morphological perspective, he confined his remarks solely to that of  the con-
dition of  the development of  the “axillary and inguinal plates” (scutes in modern parlance), denoting the scutational 
gap between those two scutes and the state of  the axillary being “merely rudimental” from this locality. Günther 
erred in his attribution of  the Tres Marías form to that of  ‘Cinosternum hirtipes’ which we now know almost always 
displays broad contact of  those scutes along the bridge. However, in those days, he as well as others (Dugés, 1888 
for example) considered K. hirtipes to be simply a “southern and more developed form of  Cinosternon pennsylvanicum” 
(itself  a synonym of  the endemic United States K. subrubrum - our comment) then believed to range widely throughout 
North America and Mexico. Günther’s (1885) black and white (grayscale) renderings of  the Tres Marías mud turtle 
specimens are featured on plates 12 and 15 (original applicable text and both plates reproduced in Appendix B, this 
current study), capturing several of  the characteristics that we consider to demarcate this taxon in the K. integrum species 
complex (see formal description below).

Photo 354010815, © Guillermo MuñozLacy, some rights reserved (CC BY-NC-ND), 
image cropped from original to fit space, no other changes made. 
https://www.inaturalist.org/observations/200633906. 
License link: https://creativecommons.org/licenses/by-nc-nd/4.0/
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	 After Günther (1885), Boulenger (1889 - pertinent text reproduced in Appendix C, this current study) revisited 
the identification of  those two specimens in his catalogue of  the turtles in the British Museum. He determined them 
to be referrable to ‘Cinosternum integrum’ without explicit analysis but in a footnote commented that his colleague Dr 
Günther remained in adherence to the opinion that the species in the Tres Marías and the nearby Sinaloan mainland 
of  western Mexico was ‘Cinosternum hirtipes’. 
	 In his catalogue of  turtle specimens housed in St. Petersburg, Russia, Strauch (1890 - pertinent text repro-
duced in Appendix D, this current study) placed the specimens of  mud turtle of  western Mexico under ‘Cinosternon 
integrum’. Though he did not mention the Tres Marías Islands specifically,  his synonymy contains the references to the 
specimens identified by Günther as ‘Cinosternum hirtipes’; therefore, by virtue of  this, he also considered Tres Marías 
specimens as well to ‘C. integrum’.
	 Following the acclaimed biological expedition to Mexico (1892-1906) conducted by E.W. Nelson and E.A. 
Goldman, both of  the United States National Museum, Stejneger (1899 - pertinent text reproduced in Appendix E, 
this current study)), now with access to five newly collected specimens, had “no hesitation in endorsing Boulenger’s view 
that the Tres Marias mud turtles are K. integrum and not K. hirtipes, as held by Günther”. Intriguingly, Stejneger (1899) 
states that the “island specimens...do not differ from those of  Colima, Guanajuato, Cuernavaca (Morelos), Acaponeta 
(Tepic), Guadalajara (Jalisco), Presidio, and Mazatlan (Sinaloa), from all of  which localities I have examined speci-
mens”. That is, he did not or could not, differentiate the Tres Marías K. integrum from those populations across all of  
western, central and southern Mexico. Importantly, the application of  the modern nomenclature of  Kinosternon 
integrum to the identification of  the Tres Marías mud turtle first emerges here.
	 The see-saw suddenly tilted again with Gadow (1905 - pertinent text reproduced in Appendix F, this current 
study), who claimed that ‘Cinosternum hirtipes’  “ranges from Arizona and New Mexico along the Pacific side into Jalisco, 
and includes the Tres Marias Islands”.
	 Just one year later, Siebenrock (1906 - pertinent text reproduced in Appendix G, this current study) tilted back in 
favor of  the indentification of  the western Mexico mud turtles belonging to Kinosternon integrum (Siebenrock favored 
the subspecies status Cinosternum scorpioides integrum) and against that of  K. hirtipes. He perhaps fires an ungracious 
rebuttal here at Günther with the loaded comment “However, individual differences between the two species are so 
great that it seems hardly believable how Günther (Biol. Cent. Amer. Rept. 1885) could have confused these species” 
(our translation from the original German). Siebenrock (1906) continues: “and although Boulenger (l. c.) has already 
corrected Günther’s error, Gadow (Proc. Zool. Soc. 1905) nevertheless supports Günther’s view, stating in his last 
treatise on the geographical distribution of  amphibians and reptiles in Mexico that C. hirtipes Wagl. is distributed from 
Arizona and New Mexico along the Pacific coast in Jalisco, including the Tres Marias Islands”.
	 The second application of  the modern nomenclature of  Kinosternon integrum to the identification of  
the Tres Marías mud turtle was used by Slevin (1926 - pertinent text reproduced in Appendix H, this current study), 
based on a newly obtained specimen “found half  buried in the mud under an old stump in the creek at Arroyo 
Hondo, María Madre Island, May 17, 1925.”  Strangely, the measurements of  this specimen’s shell provided 
by Slevin point to the most monstrously large extant mud turtle on record but are significantly in error (see 
Notes section below for commentary and correction).
	 In what may be interpreted as unsubstantiable, since no specimens were examined to justify it, Smith 
& Taylor (1950 - pertinent text reproduced in Appendix I, this current study) simply listed both K. integrum and K. 
hirtipes as found in the Tres Marías, followed by Casas Andreu (1967). In between, there were two other shifts, 
one by Wermuth & Mertens (1961) who reproduced portions of  Günther’s (1885) plates and his identification 
to K. hirtipes, and the other in a confident comment by Norman Hartweg (in Zweifel 1960) that “K. integrum 
is the only species of  the genus that gets to the Tres Marías”. Zweifel’s (1960 - pertinent text reproduced in 
Appendix J, this current study) summary was based on a well-marked male specimen that was collected on April 7, 
1957 at the same Arroyo on María Madre Island as Slevin’s (1926) specimen and which serves as the holotype 
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of  the new species description below.
	 As an epilogue, Hardy & McDiarmid (1969 - pertinent text reproduced in Appendix K, this current study) in 
their review of  the herpetofauna of  Sinaloa briefly discuss the history of  confusion between the attribution 
of  western Mexico Kinosternon to K. hirtipes versus K. integrum and umabiguously conclude in favor of  the latter.
	 In what Iverson (1981 - pertinent text reproduced in Appendix L, this current study) hoped was “the final 
chapter in this prolonged story” he “emphatically” supported Hartweg’s opinion to Zweifel (1960) that K. 
integrum is the only species in the Tres Marías. His hope has been proven true in the literature and in reality 
ever since.
	 Following the neotype designation and sensu stricto redefinition of  Kinosternon integrum LeConte, 1854 by 
Joseph-Ouni et al. (2025), the population of  mud turtles on Maria Madre Island in the Tres Marías archipelago of  
Nayarit, Mexico formerly assigned to that taxon are currently examined here and found to constitute a distinct 
undescribed species in the K. integrum species complex, formally diagnosed and described below.

METHODOLOGY

	 See Joseph Ouni et al. (2025) for a full description of  the Kinosternon diversity project and methodol-
ogy used, including specimen pools and description and illustration of  the suite of  246 numerical (140 enu-
merated) morphological character states used in these serial contributions. The new species here is directly 
compared to Kinosternon integrum sensu stricto with which it forms part of  the K. integrum complex. The five 
designated paratypes of  the new species housed in the Smithsonian National Museum of  Natural History will 
be analyzed and figured in a supplementary effort when further access to the specimens becomes available. 
	 A full monograph comparing this new species to all other taxa in the K. integrum species complex as 
well as other Kinosternon species will be presented as a standalone production (in prep.). We expect genetic in-
vestigation will be conducted by other colleagues in the future to further assess the distinctiveness of  these 
proposed species that may currently lack molecular data.

Figure 2. Topographical map of  the Islas Marías archipelago, Nayarit, Mexico. 
Image credit: author Vallee, https://commons.wikimedia.org/wiki/File:Islas_Maria.png   License link: https://creativecommons.org/licenses/by-sa/4.0/deed.en
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SYSTEMATICS

Order: Testudines Batsch, 1788
Suborder: Cryptodira Cope, 1869
Family: Kinosternidae Hay, 1892
Genus: Kinosternon Spix, 1824
Subgenus: Kinosternon Spix, 1824

TRES MARÍAS MUD TURTLE
Kinosternon (Kinosternon) mariamadre sp. nov. 
(Figures 2 through 9; 11, 12)

ZOOBANK REGISTRATION 
urn:lsid:zoobank.org:pub:FFA3A58C-42B0-4C80-A599-C7D02954623A
urn:lsid:zoobank.org:act:7BE07620-88AB-41E4-8F29-8710198F66EE

Holotype.- An adult male, AMNH R77437 (Figure 2) collected by Richard G. Zweifel from Arroyo Hondo, María 
Madre Island, Tres Marías Islands, Nayarit, Mexico on April 7, 1957 (original registration number RZ 3355 in the 
Zweifel collection, Puritan-American Museum of  Natural History). 

Paratypes.- USNM 24606; USNM 24607; USNM 24608; USNM 24609; USNM 24610 (four adults, one juvenile) 
all collected on May 15, 1897 (Stejneger, 1899) from María Madre Island during the visit to the Tres Marías Islands, 
from April 28 to June 1, 1897 during the Nelson and Goldman biological survey expedition to Mexico from 1892 
to 1906 (Goldman, 1951); CAS 58675, an adult male specimen collected at Arroyo Hondo, María Madre Island, on 
May 17, 1925. The British Museum specimens examined by Günther(1885) were collected by A. Forrer in 1881, 
with registration numbers NHMUK 1881.10.1.74 and NHMUK 1881.10.1.111 (Loc-Barragán & Ramírez-Silva, 
2024) and are considered referred specimens for the purposes of  this current paper. 

Distribution.-  As currently understood, endemic to Isla María Madre, Islas Tres Marías, San Blas municipality, 
Nayarit, Mexico. No suitable habitat exists on the remaining islands, and no historical records of  specimens there 
are known. The Kinosternon species in the K. integrum species complex on the adjacent Nayarit mainland are believed 
to constitute a separate taxon (in prep.).

Etymology.-  A toponym named for the island of  inhabitation, María Madre.

Notes.-  This María Madre population was neither plotted in the distribution map nor mentioned specifically in 
the text as part of  the K. integrum evaluation profile by Iverson et al., 1998) but its taxo-nomenclatural history was 
expounded by Iverson (1981). The population is plotted by TTWG (2021). 

		  Adult male paratype specimen of  Kinosternon mariamadre sp. nov.  CAS 58675 was taken by the California 
Academy of  Sciences expedition which voyaged on the U.S.S Ortolan to the Tres Marías and Revillagigedo Islands 
in the spring of  1925. It was collected after being  “found half  buried in the mud under an old stump in the 
creek at Arroyo Hondo, María Madre Island, May 17, 1925”. Unfortunately the specimen’s measurements 
presented by Slevin (1926) point to a large animal, given as 290 mm carapace length, 270 mm plastron 
length, 192 mm carapace width, and 161 mm plastron width, which are clearly in error for Kinosternon. The 
correct measurements are 144.6 mm maximum carapace length, 137.1 mm maximum plastron length and 
97.9 mm carapace width (courtesy of  J.B. Iverson, pers. comm.).

		  Adult male holotype specimen of  Kinosternon mariamadre sp. nov.  AMNH R77437 was taken from a large pool 
at Arroyo Hondo, María Madre Island, which contained no other sign of  aquatic vertebrates. Zweifel (1960) gives 
the life colors of  this specimen as: “top of  the head, carapace, limbs, and tail a nearly uniform, patternless, dull 
black. The chin and the side of  the head were mottled with yellow, and the plastron was yellow, with dark brown 
markings following the sutures”.
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Diagnosis and Description.-  A medium-sized species of  
mud turtle in the Kinosternon integrum species complex measur-
ing to 170-180 mm in adult males and 165-175 mm in adult 
females (some specimens potentially slightly larger); defined 
by the following combination of  characters: 

Carapace: (Figure 3a) - dark brown to black overall carapace 
in color, an elongated oval in dorsal view, body shape some-
what cylindrical in males with posterior marginal flaring; in 
male holotype the following metrics: carapace length 1.65x 
the width; carapace length 2.94x the depth; carapace width 
1.78x the depth; carapace length 2.38x the posterior length 
and 4.8x the P3 length; cervical scute narrow long rectangle 
with nuchal emargination slight; M2 larger than M1; V1 width 
subequal to length; V1-P1 sulcus contacts exteriormost M1 or 
the M1/M2 sulcus; V4 the largest of  V2, V3, V4; V1-P1 sul-
cus with interior insinuation;  posterior profile of  lateral shell 
compressed with moderate 50-55 % drop off; V1 strongly car-
inated, with overall unicarinate shell; tricarination (sagittal keel 
minor but present); lateral marginals with minor to moderate 
curling, starting at M4 to M5; M9 higher than M8; M10 high-
er than M9 and strongly higher than M11; M10 with moder-
ate diagonal flaring; posterior shape of  carapace in posterior 
view strongly domed; carapace sculpture smooth with minor 
pock-marking and ridging; V1-V2 sulcus shape straight; M10/
V5 sulcus strongly lies to the exterior of  the level of  the V4-
P3-P4 conjunction.

Plastron: (Figure 3b) - plastron yellow to orangish-yellow in 
base color with darker sulci; dark brown to black lines mirror-
ing all plastral sulci; ventral marginals base yellow with heavy 
darker brown muting; axillary scute ranging from posterior 
M4 to posterior M5 and is brown in color; inguinal scute rang-
ing from posteriormost M5 to middle M8 and in color base 
yellow with heavy darker brown muting; slight axillary-ingui-
nal gap always present except in obvious inframarginal defor-
mation; anterior plastral lobe shorter than posterior lobe, both 
lobes longer than fixed lobe in both sexes; anal scute notch 
minor; posterior plastral hinge with strong posterior bow; 
plastron almost entirely covers ventral shell opening; plastral 
midline sulcus formulae IPH>IAn>IGSL>IG>IF>IAH; 
widest point of  plastron occurring at approximately 36 an-
terior percent of  the plastral midline; axillary notch present 
but reduced; inguinal notch present and moderately viewable; 
interfemoroanal sulcus lies posterior to the M9-M10 sulcus; 
in the male holotype, the following metrics: intergular scute 
shorter than wide; bridge length 1.16x the IAn; IAn 0.79 

Figure 3. Adult male holotype of  Kinosternon mariamadre sp. nov. 
AMNH R77437 from María Madre Island, Tres Marías Islands, 

Nayarit, Mexico.

A

B
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length of  IHP; axillary notch opening accounts for 8% of  
axillary plastron width; inguinal notch opening accounts 
for 12% of  inguinal plastral width; inguinal scute 2.28x 
length of  axillary; inguinal length 1.27x the length of  M6/
M7; inguinal scute terminates strongly posterior of  exte-
rior point of  posterior plastral hinge; inframarginal row 
length 1.22-1.23x that of  anterior lobe and that of  posteri-
or lobe; carapace length 3.97x bridge length; and carapace 
width 2.40x the bridge length; plastral midline length 2.44x 
the width of  the posterior hinge; plastral midline length 
2.34x that of  inframarginal row length. 

Head and Limbs: (Figure 4) - in the male holotype, the 
following metrics: head length approximately 1.58x depth; 
head length approximately 1.11x width; carapace length 
3.93x head length; head width 90% of  anterior scutes width; 
maxillary beak sharp but overall moderately developed in 
males; overall head coloration is yellow to yellow-brown 
with moderate dark brown to black reticulations on lateral 
face; dorsal head slightly darker with darker outline yellow 
to pale spots positioned post-orbitally; nasal scale yellowish 
with darker markings and heavy darker muting; maxillary 
and mandibular rhamphothecae yellow in base color with 
thin but heavy dark brown to black linear markings and re-
ticulatiosn; posteriormost point of  maxillary rhamphoth-
eca ends level to posterior orbit; dorsal terminus of  ma-
dibular rhamphotheca ends level to maxillary terminus in 
males; ventral terminus of  manidbular rhamphotheca ends 
posterior to dorsal terminus; males with strong single pre-
maxillary black stripe and strong single symphyseal black 
stripe; nasal scale strongly laterally compressed bell-shaped 
with deep posterior emargination (length being only 1.82x 
emargination); nasal scale lateral termini end anterior to 
the posterior orbit and are moderately truncated in shape 
with strong or minor bilobing; throat is pale yellow to 
pale gray-brown with moderate fine black spotting scat-
tered throughout; width across the nasal scale termini ap-
proximately 1.38x the preorbital width; midline nasal scale 
length approximately 68% of  width of  nasal scale across 
termini; 2 pairs of  small-to-moderate chin barbels present 
and one small pair of  throat barbels; dorsal coloration of  
the limbs and tail dark brown to dark gray/brown and pal-
er shades of  these ventrally; dorsal forelimb contains three 
thin, laterally elongated scales all relatively even in shape 
and size and are equidistant; phalangeal scales present but 
not well-developed, each phalange bearing 2-3 scales. 

Figure 4. Additional images of  adult male holotype of  Kinosternon 
mariamadre sp. nov. AMNH R77437: A) left lateral head; B) direct dor-
sal head and nasal scale; C) direct ventral head and throat; D) scalation 

of  dorsal right forelimb).

Chelonological Contributions #8: Kinosternon mariamadre sp. nov. Tres Marias - Joseph-Ouni et al. 2025 
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Figure 5. Images of  adult female Tres Marías Mud Turtle Kinosternon mariamadre sp. nov. from Isla María Madre, Islas Tres Marías, Nayarit, Mexico.
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In female specimens, the carapace is more evenly oval in dorsal view and shell overall rounded in shape and a lighter 
dull gray-brown to dull black in color; the head is a paler greenish to grayish yellow with overall fewer dark mark-
ings but still with pale to light spots and markings on a darker dorsal head; plastron is overall broader and yellow 
in color with overall less dark muting and fewer dark sulci outlines.   

The full suite of  246 numerical (140 enumerated) character states for the male holotype is presented in Appendix 
A. Figure 5 presents live coloration and patterns of  an adult female.

SPECIES COMPARISONS
Kinosternon mariamadre sp. nov. is morphologically differentiated from Kinosternon integrum sensu stricto by the fol-
lowing characters and character states (Figs 6 - 9; 12):
	 In the male holotype: Carapace an elongate oval in dorsal view with stronger posterior marginal flaring 
(carapace length 1.65x width vs 1.48x) in dorsal view, and a more tapered anterior and posterior marginal rim; 
carapace sculpture smooth with light pock-marking and ridging versus a strongly annulated texture; a minimal anal 
scute notch versus moderately stronger developed; a higher V1 length vs width (0.99 vs 0.77); a higher V5 length 
vs width (0.92 vs 0.65); an overall rounded lateral profile; less extensive lateral curling of  the marginals involving 
more posterior marginals (versus stronger curling with more anterior marginals); a more evenly rounded anterior 
arch of  the carapace (versus depressed); a much higher domed posterior carapace arch (versus more depressed); 
a lower carapace width vs V1 width (2.46x vs 2.92x); a lower carapace width vs V3 width (2.69x vs 3.14x); a lower 
carapace width vs V4 width (2.50x vs 2.98x);  a lower carapace length vs V4 length (4.13x vs 4.41x); a sagittal keel 
exterior of  the V-P conjunctions (vs coincident with); a lower V2 width vs V1/V2 (2.46x vs 2.99x); a lower V3 
width vs V2/V3 (2.21x vs 2.84x); a lower V4 width vs V3/V4 (2.7x vs 3.01x); a lower V4 width vs V4/V5 (3.00x 

Figure 6. Comparison of  the dorsal carapace (letter A) and lateral carapace (letter C) of  the adult male holotype of  Kinosternon mariamadre sp. nov. 
AMNH R77437 with that of  a live male K. integrum sensu stricto (letters B and D).

A

C

B

D

Chelonological Contributions #8: Kinosternon mariamadre sp. nov. Tres Marias - Joseph-Ouni et al. 2025 
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Figure 7. Comparison of  the anterior view of  carapace (letter A) and ventral view of  carapace (letter C) of  the adult male holotype of  
Kinosternon mariamadre sp. nov. AMNH R77437 with that of  a live male K. integrum sensu stricto (letters B and D).

A

C

B

D

vs 5.13x); a smaller V2 vs V3, V3 vs V4 and V2 vs V4 (vs larger size respectively); V1/P1 sulcus contact at the 
exteriormost M1 or M1/M2 sulcus (vs anterior M2 or M1/M2 less typically); a V1-P1 sulcus shape with interior 
curving (vs straight); a straight P4/V5 sulcus shape vs outwardly curved; a P3-P4 contact of  M9 at the anterior 1/3 
point (vs anterior 1/4 point); a higher M9 than M8 (vs M8 even with M9); a V5-M11 width vs V4/V5 width of  
3.10x vs 6.84x; a M10/V5 sulcus vs P4-P3-P4 conjunction that is strongly exterior (vs slightly exterior); a V5+M11 
length vs M10/M11/V5 sulcus length of  2.50x vs 1.94x); a straight M10-V5 sulcus shape vs outwardly curved; 
an M10-V5 sulcus vector that is anteriorly divergent (vs outwardly curved); a higher anterior lobe length vs IPH 
(1.15x vs 0.94x); a higher posterior lobe length vs IPH (1.16x vs 1.01x); a higher gular scute length vs width (0.91 
vs 0.62); a higher gular vs IG/IAH sulcus length (1.02x vs 0.81); an interfemoroanal suclus that lies posterior of  
M9/M10 (vs anterior of); a minor anal scute notch (vs moderately developed); an inguinal notch posterior of  the 
posterior plastral hinge opening (vs coincident); a lower carapace length vs anterior lobe (3.16x vs 3.60x); a higher 
carapace length vs fixed plastron (3.59x vs 3.39x); a lower carapace width vs anterior plastral lobe length (1.91x 
vs 3.35x); a lower carapace width vs posterior plastral lobe length (1.90x vs 2.27x); a lower carapace length vs in-
tergular scute length (6.17x vs 7.94x); a lower carapace length vs IAH length (14.48x vs 18.62x); a lower carapace 
width vs bridge length (2.40x vs 2.84x); a lower carapace width vs intergular scute length (3.73x vs 5.37x); a lower 
carapace width vs IG sulcus length (6.92x vs 7.79x); a lower carapace width vs IAH (8.76x vs 10.33x); a lower car-
apace width s IF length (6.06x vs 7.23x); a lower carapace width vs IAn length (2.79x vs 3.12x); a higher carapace 
length vs width at the inter-gular-anterohumeral sulcus (2.60x vs 2.30x); higher carapace length vs the widths of  
the anterior fixed plastron, posterior fixed plastron, widest femoral scutes and inter-femoroanal sulcus of  2.15x, 
2.68x, 2.37x and 3.27x, respectively (vs 1.87x, 2.06x, 1.91x and 2.41x respectively); a higher carapace width vs 
inter-femoroanal sulcus width (1.98x vs1.63x); a lower posterior hinge width vs IPH sulcus (1.36x vs 1.64x); a 
higher plastral midline vs posterior width of  the anterior lobe (2.03x vs 1.70x); a higher plastral midline length 
vs anterior width of  the fixed plastron (1.96x vs 1.65x); a higher plastral midline vs width of  the posterior hinge 
(2.44x vs 1.81x); a higher plastral midline vs width at the widest femoral scute point (2.16x vs 1.68x); a subequal 
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Figure 9. Comparison of  the 
left lateral head (letter A) and 
the bridge, axillary and ingui-
nal scutes (letter D) of  the 
adult male holotype of  Kinoster-
non mariamadre sp. nov. AMNH 
R77437 with that of  a live male 
K. integrum sensu stricto (letters 
B and C).

DB C

A

width of  the inguinal vs the adjacent marginal (vs 2.41x); a posterior lobe that is rounded (vs broadly rounded); an 
axillary situated more posteriorly; an inguinal scute that is situated more posteriorly; an axillary gap factor of  4-5x 
(vs 3-4x when present); a lower plastral midline vs anterior lobe length (2.88x vs 3.17x); a higher plastral midline 
vs fixed plastron length (3.28x vs 2.98x); a higher plastral midline vs inframarginal row length (2.34x vs 1.99x); a 
lower inframarginal row length vs anterior lobe (1.23x vs 1.60x); a lower inframarginal row length vs posterior lobe 
(1.22x vs 1.49x); shape, size and positioning of  the drosal forelimb scales; eye color; lateral face pattern; maxillary 
and mandibular rhamphothecae pattern; a less inflated nasal scale bulge; orbital wider than rostral width; a high-
er orbital than maxillary beak; a higher orbital than maxillary depth; a maxillary terminus level with postorbital 
(versus exceeding); a lower nasal scale terminus width vs preorbital (1.38x vs 1.61x); different nasal scale pattern, 
shape and termini; nasal scale termini that end anterior to postorbit (versus clearly exceeding); a lower nasal scale 
emargination factor (1.82x vs 4.78x); a higher nasal scale anterior factor (1.78x vs 1.47x); a different posterior head 
pattern and throat color/pattern; a lower head length vs head width (1.11x vs 1.53x); a higher head width vs head 
depth (1.43x vs 1.09x); a lower carapace length vs head width (4.35x vs 6.16x); a lower carapace length vs head 
depth (6.23x vs 6.68x); a lower carapace width vs head length (2.38x vs 2.73x); a lower carapace width vs head 

Figure 8. Comparison of  the plastron (left) of  the adult male holotype of  Kinosternon mariamadre sp. nov. AMNH R77437 with that of  a live 
male K. integrum sensu stricto (the InterAnterohumeral sulcus is typically shorter than shown in this specimen).

Chelonological Contributions #8: Kinosternon mariamadre sp. nov. Tres Marias - Joseph-Ouni et al. 2025 
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width (2.63x vs 4.16x); a lower carapace width vs head depth (3.77x vs 4.52x); a lower plastral length vs head width 
(3.97x vs 5.42x); a lower plastral width vs head length (1.89x vs 2.29x); a lower plastral width vs head width (2.09x 
vs 3.50x); a lower plastral width vs head depth (3x vs 3.8x);  a higher head length vs interorbital (3.51x vs 2.74x); 
a higher head width vs interorbital (3.18x vs 1.79x); and a higher head depth vs interorbital (2.22x vs 1.65x).
	 All other characters identified in the suite are considered shared characters or within reasonable variation of  
each other or characters potentially inherent to the genus itself.
 	 Kinosternon mariamadre sp. nov. is a distinct species of  mud turtle from María Madre Island, Nayarit, Mexico 
in the Kinosternon integrum species complex, known from atleast nine male and female museum specimens, and we 
offer here differentiation of  the unique male holotype from K. integrum sensu stricto males by 108 characters out 
of  the 246 character suite utilized in these studies.

Chelonological Contributions #8: Kinosternon mariamadre sp. nov. Tres Marias - Joseph-Ouni et al. 2025 

Figure 10. Distribution map of  Kinosternon mariamadre sp. nov., Isla María Madre, Islas Tres Marías, Nayarit, Mexico (purple shading). 
Base map from Google.com

Figure 11. Right antero-lat-
eral view of  adult male 
holotype of  Kinosternon 
mariamadre sp. nov. AMNH 
R77437. 
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DISCUSSION

	 The advancement and accomplishments of  herpe-
tological sciences in Mexico have a long and distinguished 
history; the chelonology of  mud turtles is notably rich 
(Smith & Taylor, 1950; Iverson, 1981; Loc-Barragán & 
Ramírez-Silva, 2024). While diversity of  the genus Kinosternon 
has figured prominently in early studies, the story of  the mud 
turtles on María Madre Island, Nayarit, Mexico, confined to 
a few arroyos on a single island, is particularly interesting. 
How such a restricted and unostentatious population came 
to prominence arguably so early in Mexican herpetology 
lies rooted in the propitious travels of  the late 19th centu-
ry natural history collector Alphonse Forrer, a man whose 
life and career are considered all but forgotten today (Feest, 
2023). Leech (1950) set that description of  Forrer, having 
seen his name non-descriptively inked on specimen tags 
and of  whom no one seemed to know much. 
	 Alphonse Forrer (aka Alfonse) was born in London, 
England on January 4, 1839 and emigrated by 1861 to New 
Orleans, where evidence indicates he would eventually serve 
in the American Civil War in the European Brigade of  the 
Louisiana Militia; upon capture of  the city by the Union in 
April 1862, Forrer served the Union as a Navy Clerk on the 
formerly-Confederate CSS Calhoun, a privateer operating in 
the West Gulf  and Lower Mississippi (Feest, 2023). 
	  It is believed Forrer relocated to San Francisco by 
1869, and here along the west coast his extensive collecting 
of  natural history specimens flourishes, with numerous re-
visitations to Europe, including to the Zoological Society 
of  London where he presented preserved as well as live 
animal specimens. Having already planned a trip to Mexico, 
Frederick DuCane Godman commissioned Forrer to visit 
the Tres Marías Islands for the massive Biologia Centra-
li-Americana project which would cover the natural history 
of  Mexico and Central America, surveying the island chain 
between February to April, 1881 (Feest, 2023). 
	 It was on María Madre where Forrer obtained the Brit-
ish Museum mud turtle specimens in 1881 (Goldman, 1951) 
which would figure initially in the plates and profile in Gün-
ther (1885), setting off  the long see-saw debate as to the tur-
tles’ identity and species relationships (Iverson, 1981). Those 
specimens represent a population formally described herein as 
Kinosternon mariamadre sp. nov.,  a distinct species of  mud turtle 
in the Kinosternon integrum species complex.   
	 Forrer passed away on March 15, 1899 in his home in 
Santa Cruz, California at only the age of  60, having succumbed 
to kidney disease, leaving behind his widow, Elisabeth; he be-
queathed science an exhaustive natural history collection orches-
trated from across the zoological spectrum (Breninger, 1899; 
Feest, 2023), lying now in repose in world institutions, with worn 
tags with an inscriptional name forgotten but not gone.

Figure 12. Lateral view of  the posterior shell shape of  the adult male 
holotype of  Kinosternon mariamadre sp. nov. AMNH R77437. 

Figure 13. Portrait of  Alphonse Forrer (January 4, 1839 - March 15, 
1899). Original from Breninger (1899). Public Domain. 
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Appendix A
Table of  246 numerical (140 enumerated) character states for the adult male holotype of  Kinosternon mariamadre sp. nov. Character states for female 

specimens as well as further male specimens will be forthcoming.
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Figure 14a. Reproduction of  page 15 from Günther (1885) citing ‘Cinosternum hirtipes’ in the Tres Marias Islands and discussing specimens. 
All Appendix B imaged from www.archive.org

Appendix B
Günther, A.C.L.G. 1885. Reptilia and Batrachia. In: Godman, F.D. & Salvin, O. eds. Biologica Centrali-Americana, or, Contributions to the knowl-

edge of  the fauna and flora of  Mexico and Central America. Porter, London. 326 pp. 76 plates.



20

Chelonological Contributions #8: Kinosternon mariamadre sp. nov. Tres Marias - Joseph-Ouni et al. 2025 

Figure 14b. Reproduction of  Plate 12 from Günther (1885) illustrating a ‘Cinosternum hirtipes’ specimen from the Tres Marias Islands.
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Figure 14c. Reproduction of  Plate 15 from Günther (1885) illustrating ‘Cinosternum hirtipes’ specimens from the Tres Marias Islands.
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Figure 15. Reproduction of  page 42 from Boulenger (1889) citing ‘Cinosternum integrum’ in the Tres Marias Islands. Imaged from www.archive.org

Appendix C
Boulenger, G.A. 1889.  Catalogue of  the chelonians, rhynchocephalians, and crocodiles in the British Museum (Natural History). Taylor and Francis, 

London. 311 pp. 6 plates.
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Figure 16. Reproduction of  page 91 from Strauch (1899) citing ‘Cinosternon integrum’ and discussing specimens. Imaged from Google.

Appendix D
Strauch, A. 1890. Bemerkungen  uber  die  Schildkrötensammlung  in  zoologischen  Museum  der  kaiserlichen Akademie  der  Wissenschaften  zu  

St.  Petersburg. Mémoires de l’Académie Impériale des Sciences de St.-Pétersbourg. Series 7, 38 (2) 1- 127.
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Figure 17. Reproduction of  page 64 from Stejneger (1899) citing ‘Kinosternon integrum’ in the Tres Marias Islands and discussing specimens. 
Imaged from www.archive.org

Appendix E
Stejneger, L.H. 1899. Reptiles of  the Tres Marias and Isabel islands. North American Fauna 14: 63-71.
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Figure 18. Reproduction of  page 209 from Gadow (1905) citing ‘Cinosternum hirtipes’ in the Tres Marias Islands. Imaged from www.archive.org

Appendix F
 Gadow,  H.F.  1905.  The  distribution  of   Mexican amphibians  and  reptiles.  Proceedings of  the Zoological Society of  London. 1905:191-245.
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Figure 19. Reproduction of  page 96 from Siebenrock (1906) discussing the misidentification of  ‘Cinosternum hirtipes’ and ‘C. integrum’ in western 
Mexico. See Introduction for translation of  original German, this current study. Imaged from archive.org.

Appendix G
Siebenrock, F. 1906.  Schildkröten  aus  Sudmexiko.  Zoologische Anzeiger 30: 94-102.
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Figure 20. Reproduction of  page 202 from Slevin (1926) recording collection of  a specimen of  Tres Marias Island ‘Kinosternon integrum’ , 
registration number CAS 58765. The measurements given are entirely erroneous (see Notes section, main text this current study). Imaged from 
archive.org.

Appendix H
Slevin, 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 (3): 195-207.
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Figure 21. Reproduction of  page 25 from Smith & Taylor (1950) recording both  ‘Kinosternon hirtipes’  and ‘Kinosternon integrum’  from the Tres 
Marias Islands. Imaged from archive.org.

Appendix I
Smith, H.M. & Taylor, E.H. 1950. An annotated checklist and key to the reptiles of  Mexico exclusive of  the snakes. 

Bulletin  of  the Smithsonian Institution United States National Museum 199: 1-253.
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Figure 22a. Reproduction of  page 94 from Zweifel (1960) recording collection of  a specimen of  Tres Marias Island ‘Kinosternon integrum’ , reg-
istration number AMNH 77437 (now holotype of  Kinosternon mariamadre sp. nov., formal descripition this current study). Imaged from archive.org.

Appendix J
Zweifel, R.G. 1960. Herpetology of  the Tres Marias Islands. Results of  the Puritan-American Museum of  Natural History Expedition to western 

Mexico. part 9.   Bulletin of  the American Museum of  Natural History 119(2): 77-128.
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Figure 22b. Reproduction of  page 95 from Zweifel (1960) recording collection of  a specimen of  Tres Marias Island ‘Kinosternon integrum’ , reg-
istration number AMNH 77437 (now holotype of  Kinosternon mariamadre sp. nov., formal descripition this current study). Imaged from archive.org.
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Figure 23. Reproduction of  page 218 from Hardy & McDiarmid (1969) discussing the rejection of  the identification of  ‘Kinosternon hirtipes’ 
frorm westen Mexico. Imaged from archive.org.

Appendix K
 Hardy,  L.M. &  McDiarmid, R.W.  1969. The  amphibians  and  reptiles  of   Sinaloa,  Mexico. University of  Kansas  Publications  Museum of  

Natural History 18(3): 39-252. 
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Figure 24. Reproduction of  page 22 from Iverson (1981) discussing the history of  confusion of  the identification of  the Tres Marias mud 
turtles between ‘Kinosternon hirtipes’  and ‘Kinosternon integrum’. Imaged from archive.org.

Appendix L
Iverson, J.B. 1981. Biosystematics of  the Kinosternon hirtipes species group (Testudines:  Kinosternidae).

Tulane Studies in Zoology and Botany 23(1): 1-74.
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