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ABSTRACT

Geographic variation in scute and shell measure-
ments (via multivariate statistical analysis), body
size, head scale and chin barbel morphology, size of
first neural bone, shell carination, and head size and pat-
terns in populations of the Kinosternon hirtipes species
group were analyzed. The results support the retention
of allopatric K. sonoriense and K. hirtipes as full species
in the group, and the recognition of two allopatric sub-
species (one new) of K. sonoriense and six subspecies
(four new and all apparently allopatric) of K. hirtipes.
The description of each taxon includes complete synon-
omies and ecological and reproductive data. Also in-
cluded are a key to adults and a discussion of all taxa.

INTRODUCTION

Prior to 1970, members of the Kinoster-
non hirtipes species group were cited more
than 233 times in the literature. At least half
of those citations contained errors in identi-
fication, locality, and/or orthography. Iver-
son (1976, 1978), Conant and Berry (1978),
Iverson and Berry (1979), and Berry and
Legler (1980) have each addressed some of
the problems dealing with members of this
group in the American southwest, adjacent
northwestern Mexico, and northeastern
Mexico. Clearly the distribution, identifica-
tion, systematics, and phylogeny of the tur-
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tles of the Kinosternon hirtipes species
group are poorly understood. The purpose
of this report, as part of a continuing
analysis of relationships within the family
Kinosternidae, is to rectify this situation.

My objectives here are 1) to redefine the
members of this group taxonomically, 2) to
analyze patterns of geographical variation
in external morphological characters, 3) to
develop a phylogeny of these members, and
4) to correct and bring order to the confus-
ing and erroneous literature.

IDENTIFICATION OF THE
KINOSTERNON HIRTIPES SPECIES GROUP

One of the primary obstacles to the study
of Mexican kinosternids has been the diffi-
culty in distinguishing members of the K.
hirtipes species group (K. hirtipes and K.
sonoriense) from those of the K. scorpioides
group (fide Berry 1978; including K. scor-
pioides, K. alamosae, K. oaxacae and K. in-
tegrum), especially where the groups occur
sympatrically. Adult males of the hirtipes
group are readily distinguished by the pres-
ence of a patch of elevated scales on the
posterior crus and thigh of each hindleg
(vinculae: fide H. M. Smith and R. B.
Smith 1980), absent in turtles of the scor-
pioides group, but adult females of the Air-
tipes group lack these structures and are
thus often difficult to identify. An elabora-
tion of the differences between K. integrum
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and members of the K. hirtipes group is
therefore justified (see also Iverson and
Berry 1979), especially since they coexist in
several Mexican drainage basins (see MA-
TERIALS AND METHODS). Kinosternon
scorpioides is not sympatric with members
of the K. hirtipes group.
IDENTIFICATION OF THE
KINOSTERNON HIRTIPES SPECIES GROUP

One of the primary obstacles to the study
of Mexican kinosternids has been the diffi-
culty in distinguishing members of the K.
hirtipes species group (K. hirtipes and K.
sonoriense) from those of the K. scorpioides
group (fide Berry 1978; including K. scor-
pioides, K. alamosae, K. oaxacae and K. in-
tegrum), especially where the groups occur
sympatrically. Adult males of the hirtipes
group are readily distinguished by the pres-
ence of a patch of elevated scales on the
posterior crus and thigh of each hindleg
(vinculae: fide H. M. Smith and R. B.
Smith 1980), absent in turtles of the scor-
pioides group, but adult females of the hir-
tipes group lack these structures and are
thus often difficult to identify. An elabora-
tion of the differences between K. integrum
and members of the K. hirtipes group is
therefore justified (see also Iverson and
Berry 1979), especially since they coexist in
several Mexican drainage basins (see MA-
TERIALS AND METHODS). Kinosternon
scorpioides is not sympatric with members
of the K. hirtipes group.

The primary criteria for distinguishing
adults of K. integrum and the K. hirtipes
group appear in Table 1. Juveniles are
much more difficult to distinguish and
remain poorly studied. In general, small
specimens of the K. hirtipes group have
smaller plastra, narrower bridges, and more
axillary-inguinal scute contact than K. inte-
grum (Fig. 1). More precise discrimination
of small turtles must await additional data.

Members of the K. hirtipes group also
differ from K. integrum ecologically. The
former are virtually restricted to permanent
water habitats, rarely leaving the water
except to nest; migrating behavior is unre-
ported. Kinosternon integrum is an excel-
lent colonizing species (fide MacArthur and

Vol. 23

Wilson, 1967). It is extremely vagile, mi-
grates considerable distances during the
rainy season, and may aestivate under
ground as K. flavescens and K. alamosae
do. The number of specimens and locality
records for K. integrum in museum collec-
tions (see lists in H. M. Smith and R. B.
Smith, 1980) reflects the more frequent oc-
currence of K. integrum than K. hirtipes on
roads. Thus, K. integrum may be found in
almost any temporary pond or roadside
pool, habitats where K. hirtipes would al-
most never occur.

In addition, although their thermoregula-
tory behavior has not been studied in detail,
I suspect thermal preference and tolerance
levels are higher in K. integrum than in the
K. hirtipes group. This is reflected in the
very different basking habits of the two
forms. I have observed K. integrum basking
at many Mexican localities in Michoacén,
Jalisco, Sinaloa, and QOaxaca, but K. hir-
tipes basking only once at 2400 m elevation
in Durango, and once (adult females only)
at 1800 m in Jalisco. This perhaps reflects
their coastal lowland (integrum) versus high
plateau (hirtipes) origins. The absence of K.
integrum in the highest (i.e. coldest) basins
of the southern Mexico Plateau (Patzcuaro,
San Juanico, and Villa Victoria; see later)
may be related to thermal requirements
rather than to historical zoogeography.
Likewise, despite its vagility, K. integrum
ranges no farther northward in Sonora than
29°N latitude in the Rio Yaqui basin. Per-
haps its range there is also limited by tem-
perature regime. Further study may show
other behavioral and ecological differences
between these two groups on the Mexican
Plateau.

MATERIALS AND METHODS
Specimens and field work

I have examined nearly all specimens of
the species of the Kinosternon hirtipes
group in United States museums. In addi-
tion, most of the world’s museums were
canvassed for locality data of other speci-
mens. All available type specimens were
examined. Each locality was pinpointed
(and its elevation determined) on the



Figure 1. Plastral comparison of juvenile Kinoster-
non hirtipes (left; UMBM 2403) and K. integrum
(UMBM 2411), both from 3.2 km SE Ocotlan,
Jalisco, Mexico.

1:500,000 sheets of ‘‘La carta general de
la Repuiblica Mexicana®’ (published by the
Ex-Comisién Intersecretarial de Mexico,
D. F., 1958), with the help of the ‘‘Offi-
cial Standard (Geographic) Names of
Mexico’’, published by the Office of Ge-
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ography of the U.S. Dept. of Interior
(1956). These localities were then mapped
on Miller’s (1968) drainage map of Mex-
ico (Figs. 3 and 4).

Field trips to sample critical areas for
K. hirtipes were taken in May 1977 (12
days; 10 localities in Durango and
Chihuahua), June 1978 (11 days; 12
localities in San Luis Potosi, Guanajuato,
Michoacén, and Jalisco), June 1979 (part
of 14 day trip; 5 localities in México
State), July 1980 (12 days; 7 localities in
Coahuila, Chihuahua, and Durango), and
May 1981 (8 days; 10 localities in Jalisco,
México State, Michoacdn, and Puebla).
Field work with K. sonoriense in Arizona
was also undertaken in January 1971 (2
days), May 1974 (4 days), January 1976 (4
days), and July 1980 (1 day), and in Chi-
huahua in August 1980 (1 day).

All known specimens and localities for
members of the K. hirtipes species group
are in the SPECIMEN LIST and plotted
in Figures 3 and 4; museum acronyms fol-
low Duellman, Fritts, and Leviton (1978)
except for the following:

CAS-SU California Academy of Sciences - Stanford University
Collections

DMNH Dallas Museum of Natural History

EAL Ernest A. Liner, Houma, Louisiana

ENMU Eastern New Mexico University

FB Thomas R. VanDevender, Tucson, Arizona

FWMNH Fort Worth Museum of Natural History

JBI John B. Iverson, Richmond, Indiana

JFB James F. Berry, Elmhurst, Illinois

LTU Louisiana Tech University

MES Michael E. Seidel, Huntington, West Virginia

MSU Michigan State University

MU Midwestern University, Wichita Falls, Texas

NMSU New Mexico State University

RSF R. S. Funk, Normal, Illinois

SENCK Senckenberg Museum

SM Strecker Museum, Baylor University

SRSU Sul Ross State University

TAI Texas A&I University

UAZ University of Arizona

UF University of Florida, Florida State Museum

UG University of Georgia

UMKC University of Missouri, Kansas City

UNSM University of Nebraska State Museum

UOK University of Oklahoma

USA University of South Alabama

USL University of Southwestern Louisiana
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This study is based on the examination
of at least 1298 museum specimens of the
Kinosternon hirtipes species group, as
well as other specimens collected and re-
leased in the field. Population samples of
turtles correspond to the inhabited drain-
age basins, which are listed and described
below from approximately north to
south. The reader is referred to Blasques
L. (1959) and Tamayo (1962, 1964) for
more general descriptions of the geogra-
phy and hydrography of the drainage
basins in Mexico.

Bill Williams River basin, Arizona
(WILL). — The Bill Williams River and
its major tributaries, the Big Sandy, Bur-
ro, and Santa Maria rivers drain a small
area in west central Arizona and empty
into the Colorado River at Parker Dam,
about 90 km below the Nevada border.
Kinosternon sonoriense is the only fresh-
water turtle known from this basin (four
localities; 800-1200 m). Stebbins’ (1966)
K. flavescens records from this basin were
based on K. sonoriense (Iverson, 1978:
477).

Gila and Lower Colorado River basins,
Arizona, California, New Mexico, and
Sonora (GILA). — Most of Arizona
south of the Mogollon Rim and a portion
of west central New Mexico are drained
by this system. Miller (1961), Ohmart, et
al. (1975), and McNatt (1978) described
changes in the aquatic habitats along the
Colorado and Gila rivers and their tribu-
taries over the past 100 years. Kinoster-
non sonoriense occurs throughout the
basin (lverson, 1976, 1978) and reaches its
maximum known elevation (2042 m) in
the Gila River in western New Mexico
(Niles, 1962; Degenhardt and Christian-
sen, 1974), and its lowest known elevation
(ca. 43 m) near Yuma, Arizona.

The range of K. sonoriense in the Colo-
rado River is poorly known. It apparently
once occurred there at least upstream to
southeastern Nevada (LaRivers, 1942, as
K. flavescens; see lverson 1978:476).
More field work is needed along the Colo-
rado River between Needles, California,
and Yuma, Arizona, to establish the pre-
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sent range of K. sonoriense. The only
other freshwater turtle which may occur
naturally in this basin is K. flavescens, but
I have elsewhere (lverson, 1978) ques-
tioned its recent occurrence in the Gila.
The introduced Trionvx spinferus does,
however, also occur in the Gila and Colo-
rado rivers from southwestern Utah and
western New Mexico to the mouth of the
Colorado River (Webb, 1973).
Southwestern New Mexico
drainages (SWNM). — K.

interior
sonoriense

occurs in the permanent water basins of
the eastern and western slopes of the Pe-
loncillo Mountains of Hidalgo Co. in
southwestern New Mexico and adjacent
Arizona from 1150 m to 1700 m (Niles,
1962, and Degenhardt and Christiansen,
1974, briefly discussed turtle habitats in

Figure 2. Comparison of papillae on the tail of
female Kinosternon hirtipes (above; FMNH
71029; 137 mm CL; Guanajuato, Taboado) and
K. integrum (FMNH 71031; 126 mm CL; same
locality).
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Table 1. Character Comparison of adults of the Kinosternon hirtipes species group and
Kinosternon integrum (K. scorpioides species group).

Kinosternon hirtipes
group

Kinosternon integrum

Elevated scale patches on hind legs of
males

Head shield in adults geographically
variable, from reduced crescent-shape
to large, V-shape, or to even larger tri-
angle or bell shape (latter characteris-
tic only of K. sonoriense and Valley of
Mexico K. hirtipes); posterior margin
of shield often concave.

Axillary and inguinal scutes nearly al-
ways in broad contact.

Plastron usually yellow or greenish yel-
low, sometimes darkly stained.

If carination present on posterior cara-
pace, then only one medial keel usual-
ly evident.

Skin very papillose; tail with numerous
rows of large papillae (Fig. 2).

Maximum carapace length, 185 mm;
maximum plastron length, 160 mm.

First vertebral scute width averages 24.5
(range 20 to 32%) and 25.1% (20 to
30%) of carapace length in male K.
hirtipes and K. sonoriense, respective-
ly; 24.7 (18 to 31%) and 26.1% (20 to
32%) in females, respectively.

Bridge length averages 20.1 (range 16 to
24%) and 21.4% (18 to 25%) of cara-
pace length in male K. hirtipes and K.
sonoriense, respectively; 23.6 (18 to
29%) and 24.8% (22 to 28%) in fe-
males, respectively.

Bridge length averages 82.0% (range 61
to 120%) and 85.3% (62 to 115%) of
first vertebral scute width in male K.
hirtipes and K. sonoriense, respective-
ly; 95.5% (64 to 133%) and 95.0% (70
to 123%) in females, respectively.

Maximum posterior width of plastral
forelobe averages 43% (range 36 to
51%) and 47% (range 42 to 53%) of
carapace length in male K. hirtipes
and K. sonoriense, respectively; 48%
(42 to 54%) and 49% (44 to 54%) in
females, respectively.

Nuchal and first neural bones occasion-
ally (41% in K. sonoriense; 10% in K.
hirtipes) in contact.

No elevated scale patches on hind legs of
males

Adult head shield large, triangular or
bell shaped, with posterior margin
convex; shield not reduced or furcate
behind

Axillary and inguinal scutes usually not
in contact; if touching, contact is nar-
row.

Plastron usually yellow-orange, almost
never darkly stained.

If carination present on posterior cara-
pace, then three keels usually evident.

Skin hardly papillose; tail with few, very
reduced papillae (Fig. 2).

Maximum carapace length, 210+ mm;
maximum plastron length, 195+ mm.

First vertebral scute width averages
21.3% (range 17 to 26%) of carapace
length in males; 22.5% (19 to 28% in
females).

Bridge length averages 26.1% (range 20
to 28%) of carapace length in males;
26.8% (20 to 30%) in females (ex-
cludes coastal Jalisco specimens).

Bridge length averages 114% (range 88
to 151%) of first vertebral scute width
in males; 115% (91 to 158%) in fe-
males (excludes coastal Jalisco speci-
mens).

Maximum posterior width of plastral
forelobe averages 47% (range 42 to
54%) of carapace length in males;
53% (45 to 57%) in females (excludes
coastal Jalisco specimens).

Nuchal and first neural bones not in
contact.
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this area). Huntington (1914:70) reviewed
the historical isolation of the Animas
Valley, which lies to the east of Peloncil-
los and receives the drainages of the east-
ern slopes of those mountains. Hubbs and
Miller (1948) examined the geography of
this and other independent drainage bas-
ins in southwestern New Mexico.

Rio Sonoyta (= Sonoita) basin, Arizo-
na and Sonora (SNTA). — The Rio
Sonoyta lies along the northwestern
boundary of the state of Sonora, Mexico.
The river disappears in the desert sands
near the eastern border of the Pinacate
lava flows. The physical geography of the
basin is reviewed by lves (1936). K.
sonoriense is found in the more perma-
nent portions of the basin between about
350 and 450 m, near the U.S. border. Itis
abundant at Quitobaquito Pond in Organ

ns n m 109 107

Figure 3. Distribution of the subspecies of Kino-
sternon sonoriense. Dots indicate actual records;
hatching, suggested total ranges. The range of K.
sonoriense longifemorale is marked (A); the re-
maining hatched area marks the range of the
nominate subspecies. Question mark in Nevada is
discussed in Iverson (1978); that in southeastern
Chihuahua, in the present text. Stippled area il-
lustrates portion of the allopatric range of
Kinosternon hirtipes (see Fig. 4).
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Pipe Cactus National Monument, Pima
Co., Arizona (Hulse, 1974; Iverson, field
notes). The aquatic habitat at Quitoba-
quito was described by Cole and
Whiteside (1965). Hubbs and Miller
(1948:113) discussed the historical
geography of the basin.

Kinosternon flavescens is the only other
native aquatic or semiaquatic turtle
known from the Rio Sonoyta system (H.
M. Smith and Hensley, 1957; Iverson,
1979), but Hulse (1974:94) reported that
Chrysemys picta dorsalis has been intro-
duced into Quitobaquito Spring.

Figure 4. Distribution of the subspecies of Kinoster-
non hirtipes. Dots indicate actual records; hatch-
ings, suggested total ranges. Subspecies ranges
are marked: K. hirtipes murrayi (A-E); K. h.
chapataense (F); K. h. chapalaense x K. h.
murrayi (G); K. h. magdalense (H); K. h.
tarascense (1); K. h. megacephalum (J), and K. h.
hirtipes (K). Problematical localities (San Luis
Potosi, C; Balsas, D; and Puebla, E) are
discussed in text. Stippled area indicates a portion
of the allopatric range of K. sonoriense (see Fig.
3).
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Rio Magdalena, Sonora (MAGD). —
The Rio Concepcidn (the major tributary
of the Rio Magdalena) arises in the hills
near Nogales, Arizona, flows as a perma-
nent stream through the Magdalena Val-
ley, and disappears into the coastal sands
of northwestern Sonora (Tamayo 1964:
102). Kinosternon sonoriense is known
from numerous permanent water habitats
between about 300 and 1200 m elevation.
Kinosternon flavescens is also known
from this basin (Iverson, 1979).

Rio Sonora, Arizona and Sonora
(SNRA). — Like the Rio Magdalena, the
Rio Sonora rises near the Arizona-Sonora
border and disappears (below Hermosillo)
into coastal sands (Tamayo 1964:102).
Kinosternon sonoriense is locally very
abundant in this basin in permanent water
habitants between at least 200 and 1200 m
elevation. Kinosternon flavescens is the
only other freshwater turtle known from
this basin (Iverson, 1979).

Rio Yaqui basin (excluding the Papigo-
chic drainage), Arizona, Chihuahua, and
Sonora (YAQ). — Because of the zoo-
geographic dissimilarity of the Yaqui
basin west of the Continental Divide (Rios
Yaqui, Moctuzuma, Bavispe, and Aros)
and those east of the Divide (Rios Papigo-
chic and Tomochic) (Meek, 1904; Miller,
1958), and because obvious differences
were observed early in the study between
the turtles of the K. hirtipes group on
either side of that Divide in those rivers
(Kinosternon sonoriense in streams to the
west, K. hirtipes in those to the east), the
Yaqui sample was divided into a Plateau
portion (hereafter called the Rio Papi-
gochic sample) and a non-Plateau portion
(hereafter restrictively called the Rio
Yaqui sample). Kinosternon sonoriense is
known only from headwater populations
in permanent water situations between
1200 and 2000 m elevation in southeastern
Arizona and adjacent northeastern Son-
ora, and western Sonora near the Chihua-
hua border. A specimen from El Novillo,
Sonora, catalogued as K. sonoriense
(UAZ 36505) but unseen by me (not
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mapped on Fig. 3, but mapped in Iverson,
1976) is probably misidentified since it is
the only record of K. sonoriense in the
lower Rio Yaqui. Additional field work in
this basin is badly needed.

The freshwater turtles, Kinosternon
integrum, K. flavescens, K. alamosae,
and Pseudemys scripta also occur in the
Yaqui basin (Legler and Webb, 1970;
Iverson, 1978, 1979; Berry and Legler,
1980), but the microsympatry of any pair
of species in the Yaqui basin has not been
established.

Rio Fuerte basin, Chihuahua and
Sinaloa. — Three specimens of Kinoster-
non sonoriense (identification verified)
collected by Wilmer Tanner bear the lo-
cality data ‘‘Cerocahui, Chihuahua’’
(question mark in Fig. 3). As mapped by
Tanner and Robison (1960), and Conant
(1978:466), the locality lies along a tribu-
tary of the Rio Fuerte (Pacific drainage).
No other members of the K. hirtipes
group are known from this basin, whereas
K. integrum is abundant at lower eleva-
tions (Berry, 1978; Iverson, unpublished).
Contreras-Balderas (1975) suggested that
the fish Notropis (Codoma) ornatus (pri-
marily an inhabitant of the Mexican Pla-
teau) may also inhabit the headwaters of
the Rio Fuerte. This would indicate hist-
orical faunal interchange (perhaps stream
capture) between the Plateau and the
upper Rio Fuerte, and might have permit-
ted K. hirtipes, but not K. sonoriense, to
reach the Fuerte. The Cerocahui locality
must therefore remain problematical until
this rarely visited area in southwestern
Chihuahua is better studied.

Rio Casas Grandes Interior Basin, Chi-
huahua (CSGR). — The headwaters of
the Rio Casas Grandes are in the Sierra
Madre Occidental, very close (25 km
radius) to the headwaters of the Rio
Bavispe (Yaqui) and Rio Papigochic
basins. In fact, headwater streams of the
Bavispe and Casas Grandes reach within 6
km of one another at about 2000 m,
southwest of Pacheco, Chihuahua. The
basins are there separated by a divide less
than 200 meters high.
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Tamayo (1962:475) provided a photo-
graph of the Rio Casas Grandes, presum-
ably south of the town of that name, and
Goldman (1951:119-122) describes several
habitats in this basin. Below (north) the
town of Nueva Casas Grandes, the river is
diverted for agricultural purposes and can
at best be called intermittent. The river
terminates in Laguna Guzman (1180 m;
photographs in Henrickson, 1977) but
seldom (only during floods) does that
Laguna receive water via the Rio Casas
Grandes. K. sonoriense apparently occurs
only above (south of) Nueva Casas
Grandes (1475 m), up to an elevation of
between 1500 and 1600 m in the Rio
Piedras Verdes near Colonia Juarez.

My trapping operations were unsuccess-
ful on 13 May 1977 in the main channel of
the Rio Casas Grandes at a bridge on
Highway 2 between Janos (ca. 10 km N)
and Ascension; only catfish (Ictalurus sp.)
were trapped in apparently permanent
pools even though locals told me that
“‘rock’’ turtles lived in the stream. Inde-
pendently, Conant (1978:488) took only
catfish and bullfrogs, and collected no
turtles in his traps during two days of field
work at the same site.

On 1 August 1980, the Rio Piedras
Verdes above Colonia Juarez was very
shallow (average depth, 10-20 cm; maxi-
mum depth, 0.5 m) and slowly moving. In
one hour, two K. sonoriense were collect-
ed by hand in shallow water and two more
were taken in traps set in the deepest
areas. Roger Conant (pers. comm.) trap-
ped eight K. sonoriense near this same lo-
cality on 19 August 1974 when the river
was in flood.

No other aquatic turtles are known
from the Casas Grandes basin; Van De-
vender and Van Devender’s (1975) Chrys-
emys picta record was based on specimens
actually from the Rio Santa Maria basin.

Rio Santa Maria interior drainage, Chi-
huahua (STMR). — The Rio Santa Maria
rises in the Sierra Madre Occidental very
close to the Rio Papigochic basin, and
flows northward across the desert floor in
northwestern Chihuahua. The river bed
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terminates in Laguna de Santa Maria
(1172 m), and like Laguna Guzmadn sel-
dom receives water from its confluent
stream. The Laguna de Santa Maria
(photographed in Henrickson, 1978) is
separated from the Laguna de Guzmadn by
a divide of not more than 61 m elevation
(Goldman, 1951:123). Geological evi-
dence suggests the lakes were continuous
during Wisconsin time when the water
level reached at least 1225 m (Axtell 1978:
509).

Kinosternon hirtipes reaches its north-
ernmost distribution in the Rio Santa
Maria, and is common in permanent wa-
ter situations throughout the basin be-
tween at least 1400 and 1600 m elevation.

On 12 May 1977, in a tributary of the
Rio Santa Maria, southeast of Galeana,
two assistants and 1 captured nearly 100
individuals of K. hirtipes by hand (most
of which were subsequently released) in
less than two hours, primarily by feeling
under stream banks. Seven man hours of
hand collecting on 2 August 1980 at the
same locality produced 140 turtles, which
were measured, marked and released as
part of an ecology study. Habitats near
that location were described by Van
Devender and Van Devender (1975).
Semmler et al. (1977) reported similar suc-
cess in the Rio Santa Maria, also near
Galeana.

Both K. flavescens (Iverson, 1979) and
Chrysemys picta (H. M. Smith and
Taylor, 1950a; Iverson, field notes; Roger
Conant, pers. comm.) also occur in the
Santa Maria basin.

Rio Carmen (= Rio Santa Clara) interi-
or drainage, Chihuahua (CRMN). — The
headwaters of the Rio Carmen lie in the
Sierra Madre west of the Sierra del Nido.
The river once flowed (at least during
floods) to the Lago de Patos (1175 m)
near Villa Ahumada, but since the con-
struction of a dam (Presa de Las Lajas)
just south of Ricardo Flores I?Aagon (= El
Carmen) the river no longer flows south
past Ricardo Flores except in cement
irrigation flumes. When visited on 11-12
May 1977, the remnants of the riparian
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woodland below the dam were still in evi-
dene, but rapidly disappearing (see also
Conant 1977:488). Sixty trap hours along
the shores of the Presa yielded no turtles.
The rocky shoreline lacks aquatic vegeta-
tion and the continually changing shore-
line (evident from water marks on the
rocks) presented habitats which were un-
doubtedly generally unsuitable for Kino-
sternon turtles. However, Conant (1978:
473) indicated that he recently obtained
K. hirtipes in the impoundment.

Records for K. hirtipes are available
from the Rio Carmen below (north of) the
dam at Ricardo Flores (1500-1600 m), up
(South) to the region near Santa Clara
(1800 m). Kinosternon flavescens is the
only other aquatic turtle known from this
basin (Iverson, 1979).

Rio El Sauze (= Encinillas) interior
drainage, Chihuahua (SAUZ). — The
Rio El Sauz rises in the eastern slopes of
the Sierra del Nido, and flows intermit-
tently to the desert floor in the vicinity of
the town of Sauz. It then flows intermit-
tently northward, paralleling the Sierra
del Nido, until it disappears into the
ground about 100 km north-northwest of
Ciudad Chihuahua.

According to Hubbs (in Hubbs and
Springer 1957:299; and in Miller 1961:
393) the entire Sauz Valley went dry in
1947; however, Minckley and Koehn
(1965) recorded an apparently permanent,
though artificial pond (with fishes) in the
Sauz Valley in 1964 and Contreras-Bal-
deras (1974:182) reported fish collections
made in 1964 and 1968.

Kinosternon hirtipes has been collected
from at least four localities in the Sauz
Valley between 1500 and 1700 m; how-
ever, we trapped none at either of two
sites of apparently permanent water (con-
taining fishes) near Sauz on 11 May 1977.
Local children at that time confirmed the
occurrence of turtles in the stream, but
said they were uncommon; they were also
unsuccessful at securing any for us.

The only other aquatic turtle supposed-
ly recorded from this basin is Sterno-
therus odoratus, but the single record re-
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mains problematical (Moll and Williams,
1963; Conant and Berry, 1978). Although
unknown, K. flavescens may occur in this
basin (lverson, 1979).

Alamito Creek drainage, Presidio Co.,
Texas (TEX). — Alamito Creek is an
ephemeral tributary of the Rio Grande,
east and north of Presidio, Texas. K. hir-
tipes is known from only two permanent
ponds in this drainage in Texas (about
1050 m). Conant and Berry (1978:11-15)
elaborated on the specific localities and
field work in the area. This species has not
been found in the Rio Grande itself or its
American tributaries in southwest Texas,
but populations may reside in permanent
Mexican tributaries between Presidio (or
Ojinaga, Chihuahua) and the Big Bend of
the Rio Grande.

Kinosternon hirtipes does not likely
occur today above Presidio in the Rio
Grande since even by 1919 that river was
sometimes completely dry between the
New Mexico border and the mouth of the
Rio Conchos (Udden, Baker, and Bose
1919:23).

Kinosternon flavescens is the only other
aquatic turtle occurring in the Alamito
drainage with K. hirtipes; based on
museum records, the two species occur
microsympatrically in at least one of the
spring-fed ponds in this basin (Iverson,
1979).

Rio Conchos drainage, Chihuahua and
Durango (CNCH). — The Rio Conchos
is the major tributary of the Rio Grande
(= Rio Bravo), accounting for 18% of
the latter’s total flow (Tamayo 1964:89).
With its headwaters in the Sierra Madre in
southwestern Chihuahua and extreme
northern Durango, it drains more of the
state of Chihuahua than any other single
river.

More specimens of K. hirtipes have
been collected in the Rio Conchos basin
than in any other basin. The species is
known from the mouth of the Conchos
(ca. 800 m; the lowest altitudinal record
for the species) near Ojinaga (Legler,
1960) to its more accessible headwaters (in
the Rio Florido) near Las Nieves in north-
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ern Durango (ca. 1800 m). Bushnell
(1971:332) provided a photograph of
Lago Boquillo on the Rio Conchos, a lo-
cality from which K. hirtipes is known.
Kinosternon flavescens, Pseudemys
scripta, and Trionyx spiniferus are also
known from the Conchos basin (Legler,
1960; H. M. Smith, et al., 1963; Webb,
1973; and Iverson, 1979).

Laguna Bustillos interior drainage,
Chihuahua (BUST). — The small Laguna
Bustillos basin (2720 square km) is in the
foothills of the Sierra Madre west of Ciu-
dad Chihuahua. The Laguna itself lies at
approximately 1900 m. A single collection
(UMMZ; 4 specimens) of K. hirtipes is
available from a tributary 27.4 km north
of Ciudad Cuauhtemoc. [ trapped along a
clear, shallow, permanent, though inter-
mittently flowing stream with an adjacent
cattle tank (pond) 24.3 km north of
Cuauhtémoc on Hwy. 28 on 10 May 1977.
These two localities probably are the
same, since I could find no other tribu-
taries on the road north from Cuauhté-
moc. No turtles were captured, although
the microhabitat seemed adequate in
some of the deeper areas (maximum, 0.5
m). Populations of K. hirtipes may exist
in the Laguna itself or in this tributary
where it leaves the mountains to the west
(and thus presumably has more flow).
Further field work is warranted to deter-
mine if K. hirtipes is still extant in the
Bustillos basin. No other aquatic turtle is
known from the basin.

Rio Papigochic, Chihuahua (PAP). —
As mentioned above in regard to the Rio
Yaqui basin, the plateau portion of that
basin, the Rio Papigochic, is here consid-
ered a separate sample area. The Papigo-
chic arises in the Sierra Madre west of
Ciudad Chihuahua and flows northwest-
ward to the vicinity of Yepomera, where it
turns sharply southward for about 25 air-
line km to the confluence of the Rio
Tomdéchic and another sharp turn to the
northwest. It continues in that direction
for almost 150 airline km before heading
southwestward to its confluence with the
Rio Aros (tributary to the Yaqui) just in-
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side the Sonora border. Because of this
anomalous drainage pattern and because
the faunal affinities of the Papigochic are
with the Rio Conchos and not the Rio Ya-
qui (sensu stricto), zoogeographers
believe the Rio Papigochic was until re-
cently (prehistorically) a tributary of the
former stream (Meek, 1904; Miller, 1958;
among others).

Kinosternon hirtipes is known from
both the Tomdchic and Papigochic from
elevations of 1200 to at least 2000 m. Like
Van Devender and Lowe (1977), 1 found
K. hirtipes very common near Yepomera.
On 10 May 1977, 5 traps set in a broad,
ponded stretch of a Papigochic tributary
yielded 25 turtles in two hours. No other
turtle species were collected (or are known
from the basin), but Tom Van Devender
(pers. comm.) reports that natives near
Yepdmera told him of a ‘‘tortuga pinta’’
that lives in the Papigochic basin. The va-
lidity of the report and the identity of the
turtle (perhaps Chrysemys picta) are un-
confirmed.

Rio Nazas interior drainage, Durango
and Coahuila (NAZ). — More of the
state of Durango is drained by the Rio
Nazas than any other single drainage sys-
tem. The Nazas rises in the Sierra Madre
in western Durango as two major tribu-
taries, the north-flowing Rio Santiago
and the south-flowing Rio Tepehuanes.
The confluence of these two streams,
about 20 airline km northwest of Santiago
Papasquiaro begins the Rio de Ramos.
The major northern tributary, the Rio del
Oro rises in the Sierra in northwestern
Durango and joins the Rio Ramos near El
Palmito below which it is called the Rio
Nazas. The Nazas then flows eastward
across the Chihuahuan desert (photo-
graphed in Spieth, 1950:34), formerly as
far as the Bolson de Mayran in southwest-
ern Coahuila. Diversion of the waters for
agriculture near Torredn has, however,
severed the Nazas-Mayran connection
(Conant, 1963, provides an excellent de-
scription of the topography of this basin).

Trapping on the Rio Nazas west of Tor-
reon (78 trap hours, 5 - 6 May 1977, 3
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Kinosternon; 156 trap hours, 23 - 24 July
1980, 6 Kinosternon) and near El Palmito
(98 trap hours, 7-8 May, 1977, S Kinoster-
non) by me, and near El Palmito (30 trap
hours, 20-21 July 1976, 5 Kinosternon).
Roger Conant (pers. comm.) indicated
that K. hirtipes is uncommon in the river
itself. The absence of a large series from
any one locality in the Nazas basin sup-
ports this statement. The species is known
from between 1100 (Lerdo) and 1400 m
(El Palmito).

Pseudemys scripta was collected at all
three locations I visited and that species
probably is sympatric with K. hirtipes in
most of the Nazas drainage. K. flavescens
is the only other aquatic turtle known
from this basin (Iverson, 1979).

Viesca interior basin, Coahuila
(VSCA). — Only a single collection of XK.
hirtipes (and Pseudemys scripta) is known
from the small area south of the city of
Viesca, Coahuila (symbol J in Fig. 4).
Bryce Brown seined 8 Kinosternon and 2
Pseudemys scripta on 4 June 1961 from 2
drying ponds south of Viesca at about
1100 m. Natives informed Brown that the
ponds were remnants of a once active hot
spring (pers. comm.). At my suggestion,
ichthyologist Robert Rush Miller visited
the Viesca area in the spring of 1978 and
verified (pers. comm.) the fact that a
spring did once exist along the mountains
southwest of the city, but he could find no
permanent aquatic habitats suitable for
turtles or native fishes.

We visited the area on 23 July 1980 and
an elderly Viesca resident showed us the
locations of the extinct springs (8 total; 1
hot) and confirmed the lack of permanent
surface water today. He told us that the
springs had gone dry ‘‘about 20 years
ago”’ but that prior to that time there had
been much water, with many turtles,
snakes, and fish. The only permanent
water near Viesca of which anyone there
knew was a spring near the small town of
La Pefia, about 20 miles to the East. We
visited that spring on 23 July 1980 (as
Miller did in 1978), found only introduced
fish and no Kinosternon, and failed to
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locate the Pseudemys scripta-like turtles
locals told us ‘‘used to occur’’ in the two
tiny presas that remain. The Viesca turtle
populations must therefore be considered
extinct.

The specimens of Pseudemys scripta
from near Viesca are very similar to those
in the Rio Nazas immediately to the west.
The Kinosternon, however, show little af-
finity with Nazas specimens and in fact
have the most unique morphology of any
member of the hirtipes group (see later).

Rio Aguanaval interior drainage, Coa-
huila, Durango and Zacatecas (AGUN).
— The Rio Aguanaval rises on the Mex-
ican Plateau in the mountains northwest
of the city of Zacatecas and flows inter-
mittently northward across the Chihua-
huan Desert. It once emptied into the La-
guna de Viesca in southwestern Coahuila,
before its diversion for agricultural pur-
poses (Conant 1963, 1969).

K. hirtipes is the only turtle known to
occur in the Aguanaval basin and has
been collected only in the headwaters im-
mediately northwest of Fresnillo between
2000 and 2200 m. Natrix erythrogaster
alta, endemic to the Aguanaval system, is
likewise known only from the headwaters
(Conant, 1969:46).

Laguna de Santiaguillo interior drain-
age, Durango (STGO). — The Laguna
Santiaguillo is isolated at just under 2000
m in the Sierra Madre northwest of
Canatlan, Durango. Only two collections
(four specimens) of K. hirtipes have been
made in the Santiaguillo basin, both ap-
parently from the same tributary to the
Laguna near the village of Guatimape. On
7 May 1977, this tributary was temporari-
ly reduced to isolated pools (maximum
depth 1 m) in the stream bed. Trapping
and seining produced three K. hirtipes. A
presa with permanent abundant water was
subsequently located about 0.7 km up-
stream from the highway bridge, but was
not sampled; it probably supports a good
population of K. hirtipes. No other turtle
is known from the basin.

Rio Mezquital drainage, Durango
(MEZ). — The Rio Mezquital is the ma-
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jor tributary of the Rio San Pedro (Pacif-
ic drainage), and drains that portion of
the Mexican Plateau near Ciudad Du-
rango, Durango (Albritton 1958: Conant
1963). Both K. hirtipes and K. integrum
occur in the Plateau portion of the Rio
Mezquital, but only K. integrum is known
from the Pacific coastal plain portion of
the Mezquital-San Pedro system (Iverson,
unpublished). Because of the inaccessibili-
ty of the area south and southeast of Ciu-
dad Durango, the lower limit of the range
of K. hirtipes in the Mezquital is uncer-
tain. The locality farthest downstream is
at Mezquital on the Rio Mezquital, south-
east of Ciudad Durango at about 1100 m.
The species reaches its highest known ele-
vation in this basin (2600 m) at Otinapa.
Conant (1978:467, 473) correctly ques-
tioned the record (H. M. Smith and Tay-
lor, 1950a:26) of K. sonoriense from
Durango, Durango (this basin); it was ap-
parently based on a specimen of K. hir-
tipes.

The Rio Mezquital and its Plateau trib-
utaries near Ciudad Durango contain
much permanent water even at the end of
the dry season. On 6 May 1977 at the Rio
La Sauceda (tributary to the Mezquital)
bridge on Hwy 40 (Figure 5), 60 K. hir-
tipes (pre-dominately juveniles and sub-
adults) entered 11 traps in just three
hours. The most productive traps had
been set along steep, undercut dirt banks;
traps in areas of gently sloping shorelines
were unproductive. Six traps set for 45
minutes at the same locality on 25 July
1980 produced 14 K hirtipes. Based on
museum records, K. hirtipes is very
common in the Mezquital system (148
specimens), whereas K. integrum is un-
common (I am aware of but 14 specimens);
a single collection of turtles from 0.8 km
N Graceros contains 12 K. hirtipes (KU
68733-36, 68738-45) and a single K.
integrum (KU 68737).

E! Salto area, Rio Acaponeta basin,
Durango (SALT). - K. hirtipes appar-
ently occurs in the Rio Acaponeta only in
its headwaters northeast of El Salto
(Symbol B in Fig. 4). On 25 July 1980, at
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a shallow (maximum depth 0.75 m) ap-
parently permanent stream 9.7 road km
ENE El Salto (about 2400 m) in a moun-
tain meadow surrounded by pine-oak
woodland, six K. hirtipes were collected in
12 trap hours and three more were taken
by hand. K. integrum is very common in
the lower Rio Acaponeta basin (Berry
1978; Iverson, unpublished), but is
unknown from the headwaters region.
Southwestern San Luis Potosi
(interior?) basin (SLP). - In an isolated
portion of the Rio Santa Maria drainage
basin (Panuco, i.e., Atlantic drainage
southwest of Villa de Reyes (symbol C in
Fig. 4), K. hirtipes and K. integrum co-
occur abundantly. Iverson and Berry
(1979) argued that this population of X.
hirtipes is the result of an introduction. I
continue to support that view, especially
since K. integrum has been collected at
numerous localities in the Rio Santa
Maria system (see list in Iverson and
Berry, 1979), yet K. hirtipesis known only
from the Laguna de las Rusias ( = Presa
El Refugio; ca. 1900 m) area. As de-
scribed by Iverson and Berry (1979:320)
the only remaining aquatic habitat found
on 11 June 1978 was a small permanent
stream that was diverted entirely for
agriculture within 2 km below the broken
dam. The Arroyo below the dam was
lined with seepage springs and quaking
ground. The stream varied from one to
four m wide (% * 1) and averaged only
0.25 m deep (over a soft mud bottom at
least 1 m deep). The water was quite clear
along most of its length, but odor and

Figure 5. Rio La Sauceda (Rio Mezquital basin) at
Highway 40 near city of Durango, 6 May 1977.
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refuse in the water indicated its use as a
human sewage effluent. Kinosternon was
abundant in the stream on 11 June; 13 K.
hirtipes and 3 K. integrum were dipnetted
or trapped in one hour.

Rio Aguascalientes drainage, Aguas-
calientes (AGUAS). - Because the
distance between the two clusters of
localities for K. hirtipes in the Rio Aguas-
calientes-Verde system is so great, I have
arbitrarily divided the system into two
parts: the Rio Aguascalientes basin in the
state of Aguascalientes and the remainder
of the Rio Verde, primarily in Jalisco.

Collection data for museum specimens
indicate that Kinosternon hirtipes and K.
integrum co-occur in the Rio Aguas-
calientes between at least about 1900 and
2000 m elevation. Oswaldo Mooser (pers.
comm.) indicated that K. hirtipes is much
less common than K. integrum in
Aguascalientes. The fact that 21 museum
specimens of K. integrum are available
from ten localities in Aguascalientes
whereas 15 specimens of K. hirtipes are
known from only five localities (Iverson,
unpubl.) support his contention.
Mooser’s field observations also indicate
that the former occurs only in permanent
water situations, wereas the latter is
common in those situations as well as
temporary aquatic habitats. I have not
visited the Rio Aguascalientes basin.

Rio Verde drainage, Jalisco
(VERD). - Draining most of northeastern
Jalisco, the Rio Verde empties near
Guadalajara into the Rio Grande de

Santiago, which flows through the Sierra
madre Occidental to the Pacific Ocean. X.
integrum occurs throughout the entire
Verde-Santiago system (Berry 1978; Iver-
son, unpublished), but within the Rio
Verde system (excluding Aguascalientes)
K. hirtipes is known from only three
localities. At least two are permanent
water situations, their permanence
enhanced by the construction of dams.
On 16 June 1978, I collected four X.
integrum and three K. hirtipes in one hour
at the most southerly known locality in
this basin (just over 1800 m), a tributary
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of the Rio Verde north of the city of Valle
de Guadalupe. At that time the stream
was reduced to a series of isolated, well-
vegetated pools (one to two m across and
P 1 m deep) in the channel below a large
stone dam. The impounded reservoir
(Presa Cafiada Grande) was unvegetated
and reduced to a small (50 m X 50 m),
deep (2 m °*), muddy pond immediately
behind the dam. The heads of literally
hundreds of Kinosternon were vyisible at
the pool’s surface on that day. The isolat-
ed pools in the stream channel, however,
contained few turtles, usually only one
per pool. Turtles were also abirmdant here
on 10 May 1981, when, gravid female K.
hirtipes were seen basking.

The other locality (ca. 2000 m) below
the Presa el Cuarenta on the Rio del
Cuarenta (= Rio de Lagos = Rio San
Juan de los Lagos) near the village of
Paso de Cuarenta, was also visited on 16
June 1978. The large cement dam im-
pounds a huge, muddy, unvegetated res-
ervoir. Because of the apparent lack of
turtle habitat along the shoreline, the
presa was not trapped. Below the dam,
however, were numerous rocky-shored (in
the main channel and well vegetated,
mud-shored overflow and seepage pools.
The more vegetated ponds were most pro-
ductive, and eight trap settings produced
15 K. hirtipes and two K. integrum in one
hour.

K. hirtipes is probably much more
common in the Rio Verde than is indi-
cated by the paucity of locality records.
Additional field work should verify this
prediction. Of particular interest is the
downstream limit of K. hirtipes in the Rio
Verde.

Rio Grande de Santiago drainage.
- This river links the Lago de Chapala
with the Pacific Ocean and passes through
the Sierra Madre Occidental. Tanner and
Robison (1960) reported the collection of
three unidentified Kinosternon from 7.5
mi. north of Magdalena, Jalisco (1000 m
elevation) in this basin. One of the
included specimens (BYU 14630) is un-
questionably K. sonoriense and the


























































































































































































