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ABSTRACT 

Aspects of the biology of Herrera's Mud Turtle, Kinosternon herrerai, are reported based 

upon observations of a population near Rancho Nuevo in Tamaulipas, Mexico. The habitat 

there consists of a permanent stream surrounded by gallery forest. The only other turtle 

occurring in the stream was Trachemys scripta cataspila. The males of K. herrerai attain a 

larger size than females, with a proportionally smaller plastron, and narrower and shallower 
carapace. Symbionts reported include a balanomorph barnacle, leeches of the genus Phcob-

delta, and the filamentous green alga Basichdia. The food items identified indicate an omni 
vorous diet, with wild figs the major plant component, and several insect orders and millip 

edes represented. Courtship in K. herrerai agrees in most respects with courtship of other 

kinosternid species. Sexual maturity in females is apparently attained between 115-130 mm. 
carapace length . Clutch size is estimated to range from 2-4, and the average size of three egss 

was 35.0 mm. long by 18.0 mm. wide (7.1 g.). Several clutches may be laid in a reproductive 
season. 

RESUMEN 

Se presentan algunos aspectos sobre la biologfa de la tortuga del lodo de Herrera, Kinosternon 

herrerai, basados en observaciones de una poblacion localizada cerca a Rancho Nuevo, Ta 

maulipas, Mexico. El habitat estaba compuesto por una corriente de agua rodeada por bos-

que de galena. Solo una especie adicional de tortugas existe en el area, T>achemys scripta 

cataspila. Los machos de K. herrerai alcanzan mayor tamano que las hembras, e igualmen-

te tienen plastron proporcionalmente menor y un caparazon mas angosto y menos prof un 

do. Los simbiontes encontrados comprenden un percebe balanomorfo, sanguijuelas del ge 

nera Placobdella y un alga verde fllamentosa Basichdia sp. La dieta es omnfvora, siendo el 

mayor componente vegetal frutos de Ficus sp. y varios ordenes de insectos y milpies con-

forman la porcidn animal. El cortejo concuerda en la mayoria de los aspectos con el de otras 

especies congenericas. La madurez sexual se alcanza entre los 115 y los 130 mm. de longitud 

del caparazon, con una nidada de 2 a 4 huevos cuyos diametros en promedio son de 35.0 x 

18.0 mm. y 7.1 g. de peso, Uegando a depositar varias nidadas en la misma estacion reproduc-
tiva. 
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Since the description of Kinosternon herrerai by Stejneger in 1925, the liter 

ature concerning the species has dealt almost exclusively with distribution 

(IVERSON & BERRY, 1979; SHANNON & SMITH,1949;SMITH & BRANDON, 1968; 

WEBB et al., 1967; WILLIAMS & WILSON, 1965). Recent reviews by BERRY & IV 

ERSON (1980) and SMITH & SMITH (1980) have noted a distinct lack of ecolog 

ical information for this turtle. References have been made only with regard to 

the circumstances under which a specimen was caught (POGLAYEN & SMITH, 

1958; REESE, 1971), observations of a captive individual (POGLAYEN, 1965), 

and descriptions of specimens sold in markets as souvenirs (PRITCHARD, 1969; 

MITTERMEIER, 1971). 

MATERIAL AND METHODS 

During the summer of 1981, we observed a population of Kinosternon herrerai 

near Rancho Nuevo, Tamaulipas, Mexico, near the northernmost extent of its 

range (PRITCHARD, 1969). We captured and observed 17 specimens from our 

study site, which was visited intermittently between 6 June and 7 August. Most 

specimens were captured by hand, though a few were caught in baited traps. 

After recordings measurements we marked the specimens and returned them to 

the pool where captured. Only two recaptures were made. Two of these spec 

imens are deposited in the National Museum of Natural History (USNM 266194-

95) and a third was held captive until 1987 (deposited in the Texas Cooperative 

Wildlife Collection, TCWC S-563). Three specimens from other localities were 

also observed: (1) a male caught on the road between Aldama and Barra del 

Tordo, Tamaulipas, on 13 July 1981; (2) and adult female (TCWC 60531) 

from 49.6 km. N Gonzales, Hac. Acufia, Tamaulipas, collected 22 July 1979; 

and (3) a male (TCWC) 65391 from Rio de los Gatos, 1.6 km. W Chantol, San 

Luis Potosi, collected 20 May 1981. 

RESULTS AND DISCUSSION 

HABITAT 

The study site was an approximately 0.5 km. length of the stream Arroyo La 

Coma situated south of Rancho Nuevo, Municipio de Aldama, in the state of 

Tamaulipas (23°, 11' N; 97°, 47' W). Arroyo La Coma is a short (7-8 km. total 

length), coastal plain stream which begins in the low hills (ca. 80 m.a.s.l.) west 

of Rancho Nuevo, runs south of the village and east toward the Gulf of Mexico 

(DETENAL, 1980). Our study site was near the middle of the stream, beginning 

at the point where Arroyo La Coma opened into a permanent pool in a forest 

ed area. From there the stream flowed through a series of shallow pools separ 

ated by short cascades or narrow rivulets for a distance of approximately one 

half kilometer. Below the end of the study site, the stream widened and deep 

ened, meandering ca. 3.3 km. to the coast, and emptying into the lagoon 

behind Barra La Coma. During periods of high rainfall, as during most of July, 

the outlet to the Gulf was open. Throughout the period of our observations, 

flow in the pools of the study area was slight, with heavier flow confined to 

periods inmediately following rains. 
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The area surrounding the stream throughout its length was vegetated with trop 

ical thorn forest typical of the Tamaulipan coastal plain (MARTIN et a/., 1954). 

A narrow band of gallery forest lined both banks and the adjacent slopes of the 

study area, with pasture beyond the forest. This gallery forest was a more mesic 

formation than that of the surrounding lowlands, showing similarity to the 

tropical deciduos forest described by MARTIN et al. (1954). The trees formed 

a closed canopy about 15 m. above the stream throughout the study site, and 

for some distance downstream. 

The stream itself was narrow, the uppermost pool being about two (2) m. wide 

and up to 30 cm. deep, with a soft mud bottom. Most pools contained exposed 

rocks, with one pool having an entirely rock bottom only 15-20 cm. deep. The 

water in all of the upper study site pools was clear, except immediately follow 

ing rains when they were turbid for at least two days. The lowest and largest 
pool in the study area was located at the base of a 1 m. waterfall. This pool had 
a mud bottom and was always turbid, approximately six m. wide, one m. deep, 
and 15 m. long. 

Approximately 1.5-2 km. downstream was a low dam with an elongate pool 
behind it. About 50 m. downstream from the dam was a grade level road cross 
ing, upstream from which there also was a large pool. Downstream from the 

road, Arroyo La Coma became wider and increasingly brackish as it neared the 
Gulf. Turtles were not observed downstream from the road. 

ECOLOGICAL ASSOCIATES 

Kinosternon herrerai was the only turtle species found throughout the series of 
study pools. The lowest pool below the waterfall also contained the Huastecan 

Slider, Trachemys scripta cataspila. This species commonly was seen down 

stream in areas above the road crossing and above the dam (MAST & CARR.1986). 
Two specimens of Terrapene Carolina mexicana were found in June in nearby 

areas of thorn forest. Several specimens of Kinosternon scorpioides cruentatum 

were encountered inland near the Rio Carrizal, but none near the study stream 

in association with Kinosternon herrerai. 

POPULA TION STR UCTURE 

All specimens were relatively large and exhibited dimorphic sexual characteris 

tics. Specimens of smaller, inmature size classes were neither captured nor seen. 

Of the 17 specimens captured, seven were males and ten were females. The sex 

ratio of this small sample is not significantly different from 1:1 (X2 = 0.53, 

MORPHOMETRICS 

As judged by carapace length, the turtles (TABLE 1) were larger than specimens 

of Kinosternon herrerai reported by PRITCHARD(1969),MITTERMEIER(1971), 

and IVERSON (In Press). Kinosternon herrerai is among the largest of Kinoster 

non species (IVERSONjn Press) and exhibits a large degree of sexual dimor 

phism, with a male to female carapace length ratio of 1.15 for our sample. In 

addition to the males being larger than the females, there are several other mor-

phometric differences between the sexes (TABLE 1). Females have a more ex-



(1) Ranges and means are in mm. The ratio indicated is the mean of each measurement 

divided by the corresponding carapace length. Significant differences between the male and 

female mean ratio is indicated by asterisk with p<.()f>. L,= lunglh, !'!.= plastron length, 

IPH SL= inter-posterior humeral seam length, W— width, H= height. 

tensive plastron than males, as indicated by several plastral measurements, and 

a relatively longer bridge. Total plastron length is greater in females, the diffe 

rence being in the relatively longer fixed posterior humeral portion and the 

length of the slightly kinetic hindlobe. There was no significant difference bet 

ween the sexes in the length of the forelobe. Females also had a wider and 

deeper shell than males. 

BEHAVIOR 

We observed Kinosternon herrerai to be active during dayligth hours. Five of 

our captures were between the hours of 09:00 and 12:00 CST. Another eight 

captures took place from 15:30 to 18:45 CST. Another eight captures took 

place from 15:30 to 18:45 CST. We did not see any turtles on the few trips we 

made after dark. In this respect, we cannot confirm nocturnal activity in the 

wild as reported by REESE (1971). The three specimens reported by SMITH & 

BRANDON (1968) were captured in shallow water after dark (BRANDON, pers. 

conim.). The female specimen TCWC 60531 was collected in a small mountain 

stream at night (J. W. SITES Jr.,in litt.), and J. B. 1VERS0N (pers. comm.) has re 

ported catching K. herrerai after dark. 

Out observations of two captive individuals indicate that they may be active at 

any time of a ligth-dark cycle. Both captive animals were observed sleeping 

during the day and at night. The female rested on the bottom of the aquarium 

with eyes closed and the head slightly extended. The male rested with his head 

entirely out of the shell, extended across the substract with eyes closed, and 

limbs drawn in. 

We did not observe Kinosternon herrerai basking in the wild, nor did we note 

any inclination to do so by the captive individuals. Trachemys scripta cataspila 

was observed basking at the water surface in sun dapples on the lowest study 

pool, and individuals of this species commonly were seen aerial basking on 

emergent snags in open areas downstream from the stuy site. 
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REESE (1971) commented upon the speed of Kinostemon herrerai on land. In 

only one case did we observe an individual crossing a highway as did REESE 

(1971), and that was in the middle of the day (11:30). Our observations were 

confined to the clear, shallow waters of the study area. When a turtle saw one 

of us in pursuit, it moved with a burst of speed. In one case, a turtle fled and 

buried itself below several centimeters of mud. We never saw K. herrerai spe 

cimens out of the water in the study area. The water was often very shallow, 

in some cases just deep enough to cover the entire shell as the animal moved 

about. 

SYMBIONTS 

The empty test of a balanomorph barnacle was noted on the posterior cara 

pace of a male Kinostemon herrerai. This corresponds with a "light infesta 

tion" according to the classification of SEIGEL (1983). This is apparently the 

first report of a barnacle on a kinosternid turtle (FRAZIER, 1986) and indica 

tes that this particular animal inhabited a brackish portion of the stream near 

the Gulf a some time prior to capture. 

Leeches were collected from a female Kinostemon herrerai at the study site, 

and also from TCWC 60531. Two species of the glossophionid genus Placobdella 

were represented. Six specimens of an as yet undescribed species of Placobdella 

were found on a female at the study site (KLEMM, in litt). Sixteen specimens of 

P. moorei were removed from the inguinal and nuchal regions of TCWC 60531. 

A filamentous green alga was found on the carapace of 7 of the 17 turtles from 

the study site. The alga represents the epizoophyte genus Basicladia, com 

monly reported from Neartic turtles (ERNEST & BARBOUR, 1972; MOORE el al., 

1975). This same alga was also found growing on Truchemys scripta catas-

pila at the study site. 

FEEDING HABITS. 

Information about foods eaten by Kinostemon herrerai was obtained from exa 

mination of the contents of two digestive tracts and feces samples from four 

other turtles (TABLE 2 ). Our only observation of feeding in the wild was made 

in June when turtle No. 3 was recaptured in the afternoon on a sunny day as 

she was ingesting a plant stem picked from the bottom of a pool about 15 cm. 
deep. 

Both plant remains and invertebrate parts were found in all samples. The great 

preponderance of the plant material was fig remains (i.e. fruits of Ficus sp.). 

The strongly hooked jaws and massive adductor musculature (see FIG. l) may 

allow the explotation of globular, tough skinned fruits like figs as they bob on 

the water surface. These physical attributes could enable the turtles to grasp 

and pierce the thick skin of the 3+ cm. diameter fruits. Fig trees were fruiting 

during the period of our study. The availability of such fruits is seasonal, mak 

ing it likely that there are shifts in diet as food availability changes throughout 

the year. 

Five orders of insects and millipedes were represented in the samples. The only 

clearly aquatic prey was an odonate larva (Gomphidae). The other invertebrates 
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FIGURE 1. (A) Male Kinosternon herrerai .snowing the massive head. (B) Female K. herrerai 

(TCWC S-563) with head extended showing chin barbels. 
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TABLE 2.Food items of Kinosternon herrerai identified from the digestive tracts of USNM 

266194 and 266195, and from fecal samples. (1). 

USNM Feces Percent. 

Food Item 266194 266195 12 3 4 Ocurrence 

Plants 

figs(Ficu8sp.) + + + + + + 100.0 

unidentified 

leaves &/or stem + + + 50.0 

seeds ■+■ J6.7 

Invertebrates 

Insecta 

Coleoptera + + + + + + 100.0 

Hymenoptera + + 33,3 

(ants) 

Lepidoptera + 167 

Odonata + 16 7 
Orthoptera + 4. -j. _|_ gg'^ 

Diplopoda + + + 5o!o 

(1) All insects were adults except the Odonata and Lepidoptera, wich were larvae. += 
present. 

were terrestrial, and likely had fallen onto the water surface, though the lepi-

dopteran larvae and some of the beetles may have been aquatic. Other than the 

ants, all of the insects were relatively large (1—2 cm. length minimum). Other 

studies have noted more benthic invertebrates (MAHMOUD.1968; HULSE, 1974) 

and a high frequency of mollusk ( MAHMOUD, 1968) in the diet of temperate 

zone kinosternids. LEGLER (1966) noted that three Central American species 

of Kinosternon were "predominantly herbivorous", and IVERSON (1986) found 

the Mexican species K. oaxacae to be largely herbivorous. Our limited data for 

K. herrerai indicate that frugivory is at least seasonally common, and that inver 

tebrates in oi on the water are eaten as well. Our sample does not provide any 

evidence of molluscivory, as hypothesized for K. herrerai by BRAMBLE et al. 
(1984). 

COURTSHIP 

The following courtship description is based on 12 partial behavioral sequen 

ces observed in 1985 and 1986 in an aquarium between TCWC S-563 and 

65931. Reference to the observations SEXTON (1960) and MAHMOUD 1967) 

facilitates comparison of courtship behavior in Kinosternon herrerai with other 

species of kinosternids. MAHMOUD (1967) divided the courtship behavioral 
sequence into three phases: the "tactile", "mounting and intromission", and 
' biting and rubbing" phases. 

We did not observe a pre-mounting tactile phase in Kinosternon herrerai. MAH 

MOUD (1967:316) obse.ved that the mounting phase sometimes occurred with-
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out the tactile phase preceding it in the four species he studied. 

The male mounted the female with his shell directly over hers, and gripped her 

shell with all four feet, with his head extended. The pair rested on the bottom. 

We did not observe the details of intromission during the phase as didMAH-

MOUD (1967), but he stated that intromission followed mounting within 5-10 

seconds. We always observed the male intromittent while mounted. The term 

inal spine on the male's tail assisted either in achieving intromission or in help 

ing maintain it. The region surrounding the female's vent was bleeding and 

abraded after several courtship sequences as a result of the use of the spine. 

The "biting and rubbing" phase of MAHMOUD (1967) immediately followed 

intromission. In Kinosternon herrerai, the male's head and neck were fully ex 

tended while mounted and intromittent. The head was bent down toward the 

female's shell, and was moved rapidly from side to side several times. He stop 

ped and then repetead another series of these motions. The frequency of these 

events was not recorded, but there were at least 3 or 5 bouts of lateral undula 

tion per copulatory sequence. During the lateral undulations, the male's gular 

region rubbed the anterior margin of the female's carapace (i.e. the nuchal and 

anteriormost marginals). The male did not seem to be attempting to rub the 

top of the female's head as SEXTON (1960) and MAHMOUD (1967) described 

this phase, because the female's head was retracted. This "rubbing" activity did 

not appear to elicit a response from the female. During this phase, the male 

sometimes took intermittent breaths, but the female was unable to do so. 

A change in the female's behavior appeared to initiate the termination of coitus, 

as noted by SEXTON (1960) and MAHMOUD (1967). The female attempted to 

move out from under the male, often lifting her body from the substrate, hop 

ping, and violently rocking both laterally and anteroposteriorly at the same 

time. The male's penis still protruded when copulation was broken off (once he 

was drug along by the penis momentarily as the female broke loose). The fem 

ale darted away rapidly once free of the male. Copula lasted as long as five mi 

nutes, and may have been longer. 

REPRODUCTIOS 

Data were gathered regarding aspects of reproductions from four females 

(TABLE 3). Sexual maturity in females appears to be reached between 115-130 

mm. carapace length. The largest female lacking oviducal eggs, corpora lutea, 

and enlarged ovarian follicles measured 130.3 mm. CL and was considered in-
mature. The smallest reproductive female, as judged by the presence of corpora 

lutea and enlarged follicles, measured 116.1 mm. CL. 

Eggs were collected from TCWC 60531 upon sacrifice in the laboratory on 8 

August, 1979 (captured 22 July). Data on eggs were also gathered from TCWC 

S-563 nearly a year after she was captured. The average dimensions for three 

Kinosternon herrerai eggs were 35.0 by 18.0 mm., and weight of 7.1 g. The 

eggshell was brittle, with a smooth surface. 

Clutch size was estimated to range from two to four eggs, as judged by counts 

of the largest follicle class, corpora lutea, and oviducal eggs. The captive female 

(TCWC S-563) had a minimun clutch size of two, having deposited and destroy-
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ed at least one egg before one egg was obtained by oxytorin injection in July of 

1982 (TABLE 3 ). Again in March of 1985, this female laid one or more eggs in 

an aquarium, however only shell fragments were found. SEXTON (1960) and 

EWERT&LEGLER (1978:316) have reported that kinosternids will destroy 

and/or eat their own eggs when confined. 

Whether the reproduction of Kinosternon herrerai is seasonal or not remains 

unknown. Our data indicate that multiple clutches may be laid in a single year. 

One female (TCWC 60531) had an oviducal clutch of two, and two sets of en 

larged follicles, an indication of the potential for at least three clutches. An 

other female (USNM 266195) had a set of corpora lutea, indicating a clutch 

laid prior to capture, and she had a set of large follicles (> 10 mm. diameter). 
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