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Assrnlcr. - The Jalisco mudturtle,Kinosternon chimalhuaca,sp.nov. (Cryptodiral Kinosternidae),
is described from the Rio Cihuatldn to the Rfo San Nicolas basins in Pacific coastal Jalisco and
Colima, Mexico. It is a member of the K. scorpioides complex, and differs from other Kilrcstenton
species in its reduced plastron, narrow bridge, axillary and inguinal scutes always in contact, and
narrow first vertebral scute. It occurs in a variety ofaquatic habitats, and is an opportunistic feeder.
Females reach sexual maturity at a carapace length of 97-107 mm (7-8 yrs), and males at about 100
mm (5-7 yrs). Females collected in early May and late June had maturing ovarian follicles but no
oviductal eggs or fresh corpora lutea, suggesting that eggs are laid in July or August. Average clutch
size is 3-4. Kinosternon chimalhuaca is most closely related to K. integrum and K, oaxacae based on
both phylogenetic and phenetic analyses of morphological characters, and probably represents a
derivative of an integrum-like ancestor that was isolated along the southwestern \Iexican coast.

Knv Wonos. - Reptilia; Testudines; Kinosternidael Kinostenton chimalhuaco. sp. nov.l turtlel
systematics; distribution; ecologyl Jalisco; Colima; Mexico

The past several years have brought increasing clarity to
the previously confused and misunderstood systematics of
the mud turtles of the -eenus Kinosternon in Mexico (Berry,
197 8; Conant and Berry, 1978; Iverson, 197 8a, I 9J9., I 98 I ,

1988a; Iverson and Berry, 1979; Berry and lverson, I 980;
Berry and Le-gler, 1980; Berry and Berry, 1984). Amon_e the

most variable (and taxonornically troubling) are the mem-
bers of the K. scor'ltioicles species complex, which occupy
lowland areas thror,rghout most of Mexico, as well as many
draina..ees on the central Mexican plateau (Berry, 1918:
Iverson and Berry, 1979; Iverson, 198 I , 1992). The six
currently reco-enized species within the K. scorpioicles com-
plex (acutttnt, olontosoe. creoseri, integrunt, oct.\ocoe, and
scorpioicles) lack the kerattnrzed patches of opposed scales

on the posterior thigh and leg ("claspin.-e organs") that
charactenze most other Kinosternon (Le-qler,, 1965; Berry,
1978; Berry and Legler, 1980; Berry and lverson, 1980;

Iverson, 198I, I988b, 199l).
In lowland regions of western Mexico, the distribution

of ti'eshwater turtles is determined lar-eely by the proximity
to the Pacific Ocean of the rnollntains and foothills that form
the Sierra Madre Occidentdl. The occurrence of relatively
isolated stretches of coastal lowlands has served to isolate

aqllatic turtle poplrlations and promote geographical varia-

tion (lverson, 1986, 1989). In the course of our str"rdies of
Mexican Kinosrenlon, we have collected and exanlined

specimens fiom virtually every drainage systent itr \\ estern

Mexico. We have previously described two mentber\ r)f the

K. scorpioicles complex that occllr in Pacific lou lattrls: K.

alamosoe in Sonora (Berry and Le..9ler, I 980) and K. r ,,t.\'(tc(te

in Oaxaca (Berry and Iverson, 1980). Many of the renruittitts

draina-ees north of the IsthniLl: of Te hLlantepec Are inhirl.'ited
by K. irtegrtl/n, while driiinages tl-onr the isthnrLls solrthu arcl

are populated by K. .\('ot'pioide.s (Berr1,. I 978: Iversolt.
t992).

Dr"rring the course of r)Llr anal\ ses of vzu'iation and
systematics tn Kinctstenton. \\ e har e iclentified vet allother
Llndescribed member of the K. \cot'l)ioitlt,, SL-ecie: cc'r11plr.\

which occupies al1 isolated p-rLuli1r11 ()l \ Iet isi:it -, ,,1r-, '

lowlands in the states of Jalisco and C,.,linr.r. \\'c irar c

referred to this undescribed population else \\ here (Bemr'.

l9l8; Iverson, I 986, 1988b. I 991 . 1992 ). and at this tinre we
provide a formal description of this new species.

MATERIALS AND METHODS

Measurements of turtles were made using the methods
outlined by Carr ( 1952) and described in de tail by Iverson
(1917)., Berry (197 8), and Berry and Legler ( 1980). Charac-
ter abbreviations ale: CL (carapace length), CW (carapace

width at level of mar-einal scutes 5-6), AHW (width of
anterior plastral lobe at anterior hinge), PHW (wiclth of
posterior plastral lobe at posterior hinge); BRL (len-eth of
brid,*ee), HL (length of plastral hindlobe); FEL (length of
interfernoral scute seam). AIC (axillary-ingLlinal contact, +
or -). M2C (contact between second mar._einal scute and first
vertebral (central) scute. + or-). V l-V5 (vertebral scutes l-
5), and M l-M I I (mar-einal scutes l-l I ).

Collection of live specimens in the field was with turtle
traps baited with sardines (Moll and Legler. 197 1), or by
hand. Standard museum acronyms (Leviton et al.., 1985) are

used in this paper; additional personal collection acronyms
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Fp-t l. ):r-J. r'entral, andlateral headphotographs ofKinostemonchirnalhuaca.sp. nor'. Left column: CM 140201 d, holotype; right
ctu :}i :3:':01 ?, allotype.
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Figure 2. Head of live Kinosternon chimalhuaca, sp. nov., adult 6 from a pond 50 m south of Rio Purificaci6n, 4.0 km west of Mexico
Highway 200, Jalisco (CM 15235).

used are as follows: JFB = James F. Berry, JBI = John B.
Iverson, MES = Michael E. Seidel, and PCHP = Peter C.H.
Pritchard, Oviedo, FL.

SYSTEMATICS

Order: Testudines
Suborder: Cryptodira
Family: Kinosternidae

Kinosternon chimalhu&ca, sp. nov.
Jalisco Mud Turtle

(Figs. I-2)

HoIoQpe. - CM 140201, whole, preserved adult male
(CL = 147 .5 mm); collected from a clear pond located 30 m
southeast of Mexico Highway 80, 1.9 km northeast of Barra

de Navidad, Jalisco, Mexico (19"15'N ,I04"43'S) on29 June
1979 by James F. Berry and Michael E. Seidel (Fig. 1). Also
bearing atag "JFB I5245NU Field."

AlloQpe. 
-CM L40202, whole, preserved adult female

(CL = L37.8 mm); collected same locality and date as

Holotype (Fig. 1). Also bearing a tag "JFB I52T3NIJ
Field."

Paratopotypes CM L40203-140206 d d; CM
140207 -140210 ? I ; CM 14021 1 juv. (total of 9). Same
locality as holotype.

Other ParaQp
imm. , I2Il7 juv.: Arroyo, El Arado, 3.4 mi W Hwy 80 on
road to Purificaci6n, Jalisco; CM 140212-140213 6d,
140214-140215 I 9: Pond, 50 m S of Rio Purificaci6n,4.A
kmWMex.Hwy 200,Ja1isco; UF 52662 ? ,52664 6:2.8 mi
E and 0.4 mi S Hwy 110, Rio Cihuatldn bridge, Colima;

Table 1. Characters useful in distinguishing males of Kinosternon species in southern Pacific coastal Mexico.

nCL
(mm)

AHWCW PHWCW BRL/CL
(Vo) (Vo) (7o)

FEL/HL
(vo)

AIC M.2C

K. chimalhuaca
Barra de Navidad -

Rfo Cihuatl6n

Rio Purificaci6n -
Tomatl6n

Combined

K. integrum
Rio Armefia -

Colima

Rio Ameca

K. oaxacae

K. scorpioides
Rfo Tehuantepec

37

17

r20.5
(e8- rs7)

r21.8
(e8- 146)

12t.0

r57.0
(104- rer)

133.8
(r02-r12)

140.8
(e3-r7 s)

122.0
( 109- 133)

60.9
(s6.e-6s.3)

59.0
(s4.6-66.1)

60.3

70.2
(se.8-t 6.e)

75.0
(6e.3-81.5)

67.3
(62.3-72.41

16.6
(68.2-83.s t

54.7
(s0.s-s7.6)

54.r
(s 1.1-s4.r)

54.5

63.3
(s6.7 -73.r)

64.1
(61.r-67 .0)

s5.9
(54.0-s8.5)

67.0
(63.4-7 3.1)

18.3
(rs.3-20.6)

19.0
(16.4-20.1)

18.6

23.7
(r9.6-27 .4)

24.2
(22.0-26.3)

22.4
(r9.4-24.4)

29.8
(27.3-32.4)

28.8
(23.1-3s.8)

33.1
(2s.2-41.8)

30.8

27.4
(2r.4-3e.1)

20.6
(t4.8-28.0)

30.8
(23.6-39.0)

7.4
(0.0- 16.7)

3t /37
(I00Vo)

3t37
(8.17o)

t7 /17 3/17
(I00Vo) (I7.6Vo)

54t54 6t54
(I00Vo) (11.IVo)

42t48 r9t48
(8I.5Vo) (39.6Vo)

8/10 9tr0
(80.0Vo) (90.07o)

18/18
(L00Vo)

t/24
(4.2Vo)

17 /17
(I00Vo)

19124
(79.2Vo)

54

48

10

18

24
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...eflrl in distin_guishin-9 females of Kirrostenrort species in sottti.'- r' :

CL
( nrnr )

AHW/CW PHW/CW BR._ .

(Va)

' - 1.1;rietr.

:L HL AIC
rl

M2C
('h)

K. c'ltitrruIlutci,,:
Barra de Nltr i.i.,.i -

Rfo Ciltuatl.irr

Rio Pr-rrificaciun -
Tomatliin

Conrbined

K. irrtegrutn
Rfo Annerfa -

Colinra

Rio Anreca

K. oo.racae

K. ,scrtr'ltioicles
Rfo Tehuantepec

-16 107.0
(ee- I le)

I I 110.7
(t02-t27)

s7 108.t

54 t3t.2
(r0r-r60)

134.2
( r 03- r 63)

126.6
(9s- t37 )

124.2
(l0s-138)

49

63.3
(s7 .3-69.0)

64.0
(61.t-66.6)

63.5

12.0
(66.0-80.2)

7 5.0
(7 0.6-7 s .0)

65.5
(60.6-70. l )

16.8
(7 t.3-82.4)

59. I

(54.2-61.0 t

59.1
(58.6-6 I 7 r

59.3

6'+."1

(s8.3-7 1.9)

66.9
(63.2-68.4)

5 8.6
(5s.8-64.3)

68.3
(63.6-7 4.4)

-'I _-__:

:::
,Ii5-li.-tr

I r.6

25.2
(20.0-28.8)

25.3
(2t .8-29.4)

24.9
(22.7 -26.4)

32.3
(28.6-34.8)

30.2
t I I .8-37.9)

30.s
(21 .4-34.s)

30.3

25.3
(t s .7 -31 .2)

t9.2
( r0.5-34.3)

3l.l
(2s.9-4t .s)

6. I
(0.0- rs.8)

46t46 sl46
(100c/o) ( 10.97a)

nln 2lll
( 100%) ( l8.21o)

51157 7157
(100c/o) ( 12.37o)

45ts4 33154
(83 .3Vc) (6 I . lc/o)

316 516
(50.jc/c) ( 83.37o)

2tt2r l8lt9
(l00Vc) (94.7Vo)

2t49 30149
(4.l7a) (61 .Zc/c)

2l

UTEP 39 I 8 6: Jalisco, 8- l0 mi NE La Huerta; UTEP 3920
d : I rni, E Cihuatldn, Colima: UF 52608 C, 52625 ? : Arroyo
Hondo, Hwy l8 4.5 uli SW Tecomates turnoff, Jalisco.

Diugnosis. 
- 

Kinosternort cl'tintulhuocu is a medium-
sizecl (largest specimen a male, CL = l5l mm; largest

female, CL = I27 lllln) mud turtle belon-eing to the K.

,scorpioide^s species complex. It is most similar to K. irfieg,runt

and K. ou-ttucuelbut is distinguishable from other Kirto,stenton

species by the following combination of characteristics in
adults (.see Tables I and 2): (l ) a depressed, weakly tricarinate
carapace; (2) a relatively small plastron (srnaller in adult
males than in adult fernales and juveniles) which does not
completely close the ventral opening of the shell (PHW/CW:

i d 50.5-57 .6%: ? ? 56.1-73.lVc): (3) anterior plastral lobe
fleel\/ nroveable. posterior lobe sli-qhtly rnoveable; (4) pos-
terior plastral lobe with a distinct posterior notch, more

deeply notched in males than in females (Fi._e. l)l (5) fixed
portion of plastron of moderate length (interabdorninal seam

lengtlr/Cl: dd 2I-27Va; ? ? 23-29Vc): (6) brid-ee narrow
(BRL/CL: C d l5-217c; ? ? 20-237o); (7) axillary and in-
guinal scutes in contact; (8) first vertebral scute (Vl) con-

tacts M2 in only IZVo of adults:(9)opposed patches of horny
scales on the posterior thi-gh and leg (claspin-g or.-gans) absent

in nrales and fernales: and (101 tail of nrales and females
terminating in a horny spine.

De,striltliort Carapace relativelr dept'essed and wide
(CW/CL: d d .r" = 64.8Va., ran-qe = 56.6-6c) (l'r. rl = 54: ? ?

.r - 6J.3Vn. range - 6l .8-7 l.}Vo., n = 57 t ri ith three faint
longitudinal keels, evenly rouncled or tlat-ttrppecl in cross

section. Annuli (growth zones) evident trn plirstral and

carapacial scutes in all srnall and mediLlnr. ;rnd :trnre lar-9e

individuals. Scutes irnbricate; V I narro\\ . Ct-rntue ting M2 in
crnly l27o of individuals; Ml-9 aligned: \IItI rbmptly
higherthan M9; Ml I lower than Ml0 and h::::r':'thrtn M9.
Vertebral sctttes variable in size (V l-3 rlur :: .,'n{e st. V I

or V3-5 may be widest, and V4-5 may be shortest). Cara-

pace flared laterally at M8-10. Coloration of carapace dark

brown, olive, or tan, often with patches of darker pigment or

dark stains. Interlaminal seams dark brown or black.

Plastron relatively small, smaller in adult rnales than in

females (Tables I and 2), br"rt never cornpletely concealing

soft parts. Plastron concave in ntales, flat to slightly convex

in females and juveniles. Plastron with two kinetic hin._ees;

anterior hinge nearly straight (perpendicular to midline) and

freely moveable; posterior hinge curved (Fi-e. I ) and slightly
fftoveable. Posterior lobe sli-ehtly constricted at hinge in
adult males, not constricted in females and juveniles. Anal
notch distinct, more deeply emarginate in males than in
females. Axillary and inguinal scutes in contact; axillary
extending from posterior M4 to posterior M5 or anterior M6,
inguinals from posterior M5 or anterior M6 to mid- or
posterior M8 (anterior portion of axillary and posterior
portion of inguinal occasionally replaced by skin in older,

larger individuals). Plastral scutes in order of decreasing

length at the midline: abdominal-anal-.-9ular-femoral-hur-
meral-pectoral (7 4.5G/o of specimens), or abdominal-anal-
gular-femoral-pectoral-humeral (25.5Vo). Color of plas-

tron yellow to brown with darker interlarninal sealns, ofien
with darker stains concentrated especially at the brid,-ee.

Head of rnoderate size, generally larger in males than in

fenrales (head width/Cl: dd .r - 22.5c/o, range

24.4Vct n = 54: ? ? x = 20.l7a,rtrrrge = 19.3-22.17o., t't - 5l).
Rostral shield V-shaped or bell-shaped. Maxillary sheath

strongly hooked in adults, particularly in large males: less

stron-ely hooked in juveniles. One to four pairs of pointed

chin barbels. Four to ei.-eht rows of papillae on lateral and

dorsal surfaces of neck. Ton.-eue papillose. Head of preserved

specimens dark brown or gray above, mottled with yellow or
li-eht brown often coalescin-e into a reticnlated pattern or
vague longitudinal stripes (juveniles with a distinct yellow
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Figure 3. Geographic range of Kinostemon in Jalisco and Colima, Mexico. Dots = K. cltinnlhuaca: dianitrnd =:l,li -.:,;.iiir) i'i r(,

'linmlhuaca; stars =K. integnotli"?"=localities we are unabletoconfirm. Principalrivers are numbered: ( I )Ttlmatlin. rl rSan \ictrliis.
' -1 ) Cuitzmala, (4) Purificaci6n, (5) Cihuatldn, (6) Armerfa, (7) Mascota, (8) Atenguillo, and 19) Ameca.

\tripe passing from the inferior orbit to posterior mandible);
r ellow to light brown or gray below, with or without darker
rpots in the gular region (Fig. I ). Jaw sheaths yellow, brown,
r)r -sray; heavily streaked with dark brown or black in
nlales, slightly streaked or immaculate in females and

iuveniles. Head of live specimens dark green to brown,
nrottled with bright yellow to orange-yellow, or light
brown (Fig . 2).

Manus and pes small and fully webbed; digital claws
\\'ell developed. Keratintzed patches of scales on the poste-
rior thigh and leg (clasping organs) lacking in both sexes.

Falciform scales on antebrachium and heel typically
kinosternine, variably keratinized. Tail of males long and

prehensile (> 507o length of posterior plastral lobe). tail of
temales short (< 50Vo of posterior plastral lobe). with -1-6

longitudinal rows of well-developed papillae. Color of limbs
and tail brown or gray above, cream or yellow belou'.

OsteologJ'. - In general osteology and skull morphol-
ogy, K. chimalhuaca does not differ significantlr frortt K.

ittegrure (see comparison of K. alanrcsae and K. irttest'tun

in Berry and Legler, 1980). Dentar\ crushin-e surfaces on
mandibles and maxillae are only moderately developed. The
maxillary hook is strongly developed in males, less strongly
developed in females. The mandibular hook is well devel-
oped. Skulls of males are -senerally larger and more robust
than in females.

Bones of the plastron of K. chintslhuacq areproportion-
ally smaller than in K. integrtl/n. as would be expected in a

species with a "reduced" plastron (see above). The modal
neural bone pattern of K. c'lintulltuctcct was previously
described by Iverson (1988b. as "K. sp.") as being similar to
K. oc t ttLtttt, an gt tstipons, cl u tt tt i . I t e rre rqi, I e uc o stonrunr, and
scorpioides (i.e., C5>6>6>6>5C ).

Et1'11ro1og)'. - The specific name chintalltuaca is taken
from the tribe of Native Americans su.,egested to have
occupied southern Pacific coastal Mexico in the historical
novel Aztec by Gary Jennin_ss ( 1980). While Jennings em-
ployed a degree of literarl, license in delineating the lands
of the "Chimalhuaca," there is evidence that such a culture
existed in the area at the time of the colonization of Mexico
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Figure 4. Top: pond 50 m south of Rio Purificaci6n. 4.0 km west
trf \ler. Hu'1' 200. Jalisco (Site 2); bottom: tvpe locality of
A'ir:, )iientott cltinnllnnca, I .9 km northeast of Barra de Navidad,
_l;.1..'1-' rSite I t.

br Europearrs (see Willey et al., 196.1. and West and

Augelli. 1916).

Geographic Range. - Kinosternon chintalhuaca oc-
curs along the Pacific coast of southern Mexico from the
r icinin,of Chamela (and possibly to the Rfo San Nicolas and

Rfo Tuito) south and east to the Rfo Cihuatldn (Fig. 3). It is
replaced by K. irfiegrumin the drainages to the north and east
(Rfo Armeria and Rio Ameca).

Kinostenlon chimolhuaca is known from numerous
specimens from the Rfo Cihuatl6n and Rfo Purificaci6n
basins (and independent coastal drainages between them), and

a small series (IBH) from north of these drainages near the

town of Chamela. Its presence in the Rio San Nicolas is based

on a single specimen (KU 102995) from El Tobacco, but we

were unable to collect it there in June 1979 (JFB and MES) or
May 1981 (JBI) because of a lack of surface water.

A crushed adult male collected by P.C.H. Pritchard on
a highw ay 2l km south of Puerto Vallarta is K. chimalhuaca.
JFB and MES visited this site in June 1979 and could find no
aquatic habitat. This locality would extend the range of the
species even farther north (possibly to the Rfo Tuito), but
without additional specimens collected from these more
northerly drainages, we are uncertain about the northern
limit of the species' range.

Variation. - We have identified two varieties of K.

clrirrtqlhuaca. Specimens from parts of the Rfo Purificaci6n

differ slightll ir..t:-. ::;::'-'pulations in characteristics sum-

marrzed in TaL,le. . -:.J. l. However, the most striking

difference is that 
'r,-''i iir rng and preserved specimens from

the lower Rfo Purir-r;,t.'-itin are noticeably lighter in color

than others. In rhe iishtest specimens, the scutes are suffi-
ciently translucent that the underlying bony sutures are

visible.
Similarll light-colored populations are known in other

kinosternid turlles (e.g. ,K. bauriirnFlorida [Iverson, 1978b],

and K. oclorcrtuttlin Marshall County, Indiana [Cunningham,
19601). The si-enificance of color variation among popula-

tions of K. chimalhuaca is unknown, and we decline to

assign it any taxonomic relevance.

NATURAL HISTORY

Habitat. - The type locality of K. chimalhuaca is a
clear pond, possibly spring-fed, of approximately I acre

with a fringing hardwood swamp (Fig. 4, Site 1), located 1.9

km northeast of the town of B arra de Navidad, Jalisco,

Mexico. At the time of our collectton(29-30 June l979),the
pond contained considerable submerged as well as emer-
gent vegetation and did not appear to have any direct
connection to other sources of surface water. The density
of K. chimalhuaca appeared relatively high; we collected
8 I specimens in 10 hours using turtle traps baited with
sardines.

A second locality (same dates as Site 1) was a drying,
muddy pond of approximately 0.3 acres located 50 m south

of the Rio Purificaci6n, 4.0 km W Mex. Hwy 200, Jalisco,

Mexico (Fig.4, Site 2), from which 26 K. chimalhuaca
were collected in turtle traps. The Rio Purificaci6n itself
was narrow at this point (< 20 m), clear, shallow, and

freely flowing, but yielded no turtles despite intense
trapping. It was from this and nearby localities that the

lighter-colored specimens of K. chimalhuaca were col-
lected (see above).

A third locality (Site 3) included muddy, permanent

pools along a deeply eroded, thickly vegetated, intermittent
stream course along Hwy 180, 4.5 mi SW of the Tecomates

turnoff, Jalisco. Five baited turtle traps, set in a single pool
on 9 May 1981 and checked the following morning, yielded

3I K. chimalhuaca.
Based on the differences between these localities, it

appears that K. chimalhuaca inhabits a variety of aquatic

habitats throughout its range (see below), although it ap-

pears to prefer quiet waters to those that are freely flowing.
Feeding. - Examination of stomach contents of adult

specimens killed in the field and fecal samples collected
within 24 hrs of capture from sites I and 2 revealed the

presence of fragments of mollusks, insects, and crustaceans,

but also substantial quantities of decaying plant material and

inorganic detritus. Based on these observations and its
generahzed, typically kinosternid jaw structure, we suggest

that K. chintallruacn is a primarily carnivorous, opportunis-
tic feeder like mAnv congeners (see Iverson t1986] , K.

oaxacae; Iverson [l989] . K. alamosae; Hulse lI974l, K.



sonoriense; Berry ll97 51, K. ocloratum; and \ Iah nrt)Lrd

[ 1968] for oth er Kinostemon).
Reprocluctiort The reproductive systems of 30 t'e-

male K. chimallruaca collected 8-9 May and I I females
collected 29-30 June were examined. Sexual matnritr' \\,'as

determined by the presence of mature ovarian follicles > 5

mm. On this basis the smallest mature females were 99, l0l ,

103, 106, and I l0 mm CL, and the largest immature females
were 100,, 100, I02, 102, and 106 mm. The size of sexual
maturity in females is 99- 107 mm CL. Judged by cor-rnts and
measurements of abdominal scute annuli (Table 3; after
Ernst et al., I9l3)., female sexual maturity occurs at 1-8
years, which is comparable to maturity atJ-I0 years esti-
mated for K. oct.{ctccre by Iverson (1986).

Seven female specimens were considered to be sexually
mature. None of these bore fresh corpora lutea or oviductal
eggs, but all had maturing follicles in the largest size class of
6- I 5 mm (considered to be preovulatory). Four females had
2 enlarged follicles, five had 3, seven had 4, two had 5. and
one had 6. All mature females also had additional sets of
smaller follicles, suggesting the potential for a second clutch
peryear. However, we think it more likely that K. chim alhuaca
follows a pattern similar to K. oaxaccte and produces one
clutch per year in July or August (Iverson, 1986). Three
clurtches of eggs (2, 4,, and 5 e._qgs, respectively) were
subsequently laid in captivity (egg lengthr= 33.4 rnm, range

- 29.0-36.6 mm; width I - Il .5 ffiffi, rirnge = 16.8-18.2
mm). Mean clutch size in females is 3.J, with a possible
range of 2-5.

Six male specimens were examined in the field, and
sexual maturity judged by the relative development of testes
and engorgement of epididymides. The smallest mature
male was 105 mm CL and the largest immature male was97
ffiffi, suggesting that sexual maturity in males probably
occurs at CL of about 100 mm (5-7 years).

Biogeography. The range of K. chintolhuaca is
known with certainty to include the Rio Purificaci6n and Rio
Cihuatldn (including the independent coastal draina-ees be-

tween), north to the area of Chamela, and possibly to the Rio
San Nicolas and Rio Tuito. This restricted coastal range

suggests that it., like its congeners K. crlamosae and K.

oaxacae, reptesents an isolated coastal descendant of a K.

integrum-hke ancestor (Berry, 197 8; Iverson, 1986, 1989).

Table 3. Growth (plastron length in rnm) of Kirtoste nton
cltinmlltuoca from the r"rpper Rio Purificaci6n basin calculated
from 2 males and l2females with obvious abdorninal scute annuli.
Age is measured in number of winters (i.e.,dry seasons) followin-e
eg.-e-laying.

Males Females

Age Mean PL Ran_9e Mean PL Range

3 3_5

Kinosternon chintulltrttrc-tt is not the only vertebrate
endemic to the Pacific coastal re,gion of Jalisco and Colima.
Mexico (northwest fronr and including the Rio Cihuatlirr
basin). The poeciliid fishes Poec:ilia chicct (known t}om the
Rfo Cuitzmala, Purificaci6n, and Cihuatldn basins ) and
Poeciliopsis tunteri (known trom the Rio Purificaciop and
Cihuatl6n basins) are also endemic to the region (Miller.
1975, 1983). An irnportant barrier to dispersal of aquatic
vertebrates apparently exists between the Rio Cihuatl6n ancl

Rio Armeria. The fact that the characin fish Asn'ctrtctr

fuscictttl.t, cotnmon throughout southern Mexico, reaches its
northwestern limit in the Rfo Armerfa basin is further evi-
dence for this barrier (Miller. I975).

We think it likely that K. t'ltinutllttt(r(u is clerived t}our
an integrutm-l1ke ancestor that inhabitecl the length t-'f the
coast ofwestern and southu estern \Ierict,. Pt,l.uIl,it,,l r nt -:'.

have been isolated within the Rfo Purificacion ;.,nd C-::.- -.:. -:
basins by rising sea levels. facilitAtin-e their diiiere r...;.. :

their present fonn. Ir ersr-rn t 1986) postulare d ;,i rri:r.,:l
pattern for K. oo-xocoe rn cotisral Oaxaca.

DISCUSSIO\

Several numerical analvSe S t-rt relationships within the
Kinosternidae have included A. , )tirtttillttt(r(u. In the rnost
comprehensive studl' tt-r dute. [r 31'.,''11 r lt)t; 1 , perforniecl a

phylogenetic (cladistic t :-rtt:-tlr.ir t-ri;-rll knt-r\\ r'l Ar;:r)ite'i'n()n
based on a series of ll n'rr)rpholoqical characters and I I

protein loci. Iverson ( l99l ) crrncluded that K. cltintulltuu('(r
(as "new sP."), inte grttttt. ltnd ( )(t-\'(r('ue are each other'S
closest relatives. Iverson': r I 9t) I r ph: logerretic arlalvses
confirmed that K. cltimctlltrttic'tt is a nrenrber r.f the A'

scorpioides compler. but thlt it i' cli.ti,.;: l:. ... ..

species in the comple.r. I\ er-:t'^^' . ^ 
- - ^ . ;. -... .^--- .,.

-qenerAl agreement with the resurlts t-,i I', Jr.t-rit : , 19\Sb
phylogenetic analysis of neural bone pattern. in kiroste r nids.

Seidel et al. (1986) founcl no difterences betn'een K.

chirualhuaca (analyzed as a poplllation of K. irtegnnn) and

K. integrum based on electrophoresis of I 3 protein systems.

Molecular studies now in pro-uress will test the phylogenies
of Iverson (1991) and Seidel et al. ( 1986).

In a phenetic (multiple discrirninant) analysis of 36

external rnorphological characters. Berr1,' ,l978 
) concluded

that K. chinrullruoca (analyzedas a population of K. inregrum)
is phenetically distinct from inre grum., oaxocee., and

scorpioicles.
Kinosternon chintalltuut'u is an example of a species

with a relatively "reduced" plastron (slightly smaller than
oct.rocoe, considerably srnaller than irte grtun and scorpioicles;
see Tables I and 2). Ben'1' (1971) demonstrated a strong
correlation between a redr"rced plastron and the relative
"permanence" of aquatic environnrents inhabited by various
kinosternid species (see also Brarnble et al., 1984). How-
ever' Iverson (1991) observed that several moderately ter-
restrial Kinosternon (e._e .. .tltu'escen.s and subrubrLmt) also

have reduced plastrA. And sLlssested that increased predator
pressure in the tropics could lead to extensive plastra (pre-

BEnny ET \L \e n Kirtosternon from Mexico
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42.6 36.9-48.2
60.8 55.8-65.7
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42.2 32.9-51.3
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7 4.9 61 8-87,0
19.4



336 CHEI-oxr.rr. t-'

sumably, reduced predator pressllre n-..- . :--- :,-'r'eclllced
plastra). Iverson ( I986) noted that t'i--.- -'-- :' -r.tl'& were
found in several coastal Kinostent()n u .::. :'= - -t'^.. terl ranges
(lrcrret'cli, ctttg,ttstiltotts,, cltuttti, oa-ro('ttr . .--r'.* - ;l tittttllructcct)

br,rt not others (uluntosoe and clcuturrn.'it,J. .LrSSe sted that
species with reduced plastra were forced L.r elevated sea

levels during interglacial periods into inl;-inrl re lugia in more
"permAnent" streams flowing frorn lnoLlntlrin ran-ges.
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RnsuntgN

La tortuguita de Jalisco (casquito), Kinostenton
tltintulltuaca, sp. nov. (Cryptodira; Kinosternidae), se de-
scribe de la costa del oesta de Mdxico en las balsas de los
Rfos Cihuatldn y Purificaci6n al Rfo San Nicolas en Jalisco
y Colirna. Esta tortuga es Llna miernbra alopdtrica del complejo
de especies de scor"ltioitles, y difiere de otros especies de este

complejo en el plastr6n muy reducido. el puenre angosto. los

escudosaxi11aresyinguinalessiett.^:.:.=:..
primero escudo vertebral angLlsto. Se ,.'- --:.- :'- --.: ----
de hdbitos acudticos y come comidas \ .rii,.t.-- - -^. .-.::.-.t:r\
se madufan sexualmente cuando se alAr_ga el car,rit.,. .., , ,r 9 --
107 ffIln (7-8 aflos), y los varones se nradurrrn .3r.-.-: :r.3nte
cuando se alargan a mds o menos l[)0 rii::. -{-- -:.= - L;.iS

hembras que se colectaron al comienzt-r de ::-.-,'. . -- ..:.-ries
de junio tenfan los foliculos de los or irrit-r> l.--;-.r . t:r' 'ntl

\ \\D BtoLocv, Volunre l. ^\-r urtber 3 - 1997

tenian huevos tnacluros, sugiriendo qlle la 6poca de la postura

es entre julio 1' a_9osto. El premedio del nt'tmero de huevos es

34 a cuatro. Kirtostenlon chinrulhuac'ct se refiere lo rnds

pr6ximo a K. integrum y K. oa-rocoe basado en las

caracteristicas evolucionarias y probablemente representa

un descendiente de una tortuga sirnilar a K. integrul?? que se

aisl6 en la costa del suroeste de Mdxico.

SppcIrtENS ExntrINED

Kirtostenton c'hintalltuoco: RIO CIHUATLAN: UF 52661-

52664,JBI l0l I - l0l2:2.8 mi E and 0.4 mi S Hwy I 10, Rfo Cihuatldn

brid-ee. Colirna: UTEP 3920: I mi E Cihuatldn. Colirna. BARRA DE
NAVIDAD: CM 140201-14021 l. I 40216- I 40228,110232-140241,

140243-140244: JFB 15261. 15210. 15272. 1527 4. 15277 -1 5280:

MES 305-3 14.499-502: 1.9 krn NE Bara de Navidad. Jalisco; UF
52665-52667.91709:0.3 rni S Hwy 200 on Barra de Navidad road,

Jalisco: UTEP 3917: 2 rni NE Barua de Navidad, Jalisco; UTEP 391 8:

8- 1 0 rni NE La Huerta. Jalisco: MES 126: I /8 ni E Bana de Navidad.

Jali sco. RIO PURIFICACION : CM | 402 I 2- | 4021 5, I 40229 - | 4023 l,
140242. 140245-140246. JFB 1528 l. 15289; MES 315-321, 491-

498: Pond. 50 rn S of Rio Pr"rrificaci6n, 4.0 km W Mex. H*y 200,

Jalisco; UF 5 1790-5|J92.85005, 9 I 708: Rio Purificaci6n bridge, 2.3

mi S H*y 200 brid-ee: UF 52606-52624: Aroyo Hondo, H*y 180,

4.5 rni SW Tecomates turnoff, Jalisco; UU I 2Ll4-I2l 17: Arroyo, El
Arado. 3.4 mi W Hwy 80 on road to PurificaciSn. Jalisco; LACM
31645:4.4 mi SW El Rinc6n. Jalisco. CHAMELA: IBH 26J4.2674-
2.2682: 5 km SE Chamela. Amoyo el Colorado. Jalisco; IBH 2676:
Arroyo Maderas. Chamela. Jalisco; IBH 2684. 2687: Rancho San

Borja, Chamela. Jalisco; IBH 2685-2686: Laguna 2 krn E Chamela,
Jalisco; IBH 2688: A-euaje, 3 km E Ejido Juan Gil Preciado. Jalisco;
IBH 2689: Chamela, Jalisco. RIO SAN NICOLAS: KU 102995: El
Tobacco,6l rn. Jalisco. RIO TUITO: PCHP 4406.21 knl S Pr-rerto

Vallarta, Jalisco.
Kirtostenton irtegrunr: Rio Ameca: UMMZ 102178-102184.

I 13099, I 13 103, l 2ll4;UU 7838, 12105- l2lll. l2l l2-l2l 13. Rio
Armeria: BYU 23819-23821: KU 62534-62580: UMMZ 80232-
80235, 80237, 80239-80333; UU l2l2l-12123.

Kirrctstenlon scorpioicles: Rio Tehuantepec: IJMMZ 82225-
82235. 82 I 87-8 22t 3. 822t 5 -82222. 82224-92226, 92229, 92230-
82233. 82235-82238, I 18633-l 186341 USNM 109105-1 09123.
I 13278; UU 7950.

Kirtostenron oo.\o('oe: AMNH 88884; KU 38209-382 I1.87296.
137680r CUM 48857; UIMNH 9975; UF 45302-45320; JBI 920-
923: MES 631 .
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