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TasLE 2.—FECOLOGICAL AND ALTITUDINAL DISTRIBUTION OF AMPHIBIANS AND
RepriLes IN MICHOACAN.

(A, abundant; M, moderately abundant; R, apparently rare;
P, presence not established. )
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Ambystoma amblycephalum . . . ........... — | — | — | M| M| 2300-2800
Ambystoma dumertli dumerili. . .......... — | —=|—=R | — 2165
Ambystoma ordinarium. .. ............... — | — | — | M| A | 2400-3000
Ambystoma tigrinum velasct. .. ........... —|—|— | R | — | 2000-2200
Pseudoeurycea belli. . .. ................. — | — | — | A | M| 1500-2900
Pseudoeurycea robertsi. . ... .. ... — | — | —|— A | 2900-3000
Rhinophrynus dorsalis. . .. ........ ... ... R | — | === 0-10
Scaphiopus hammondi mulliplicatus. . . . . .. — | — A | M| — | 1500-2500
BUTD COCOMOT . .. v o i e i S AT M|—|—|—|—| 335-640
Bufo compactilis compactilis. . . .......... — | — | M| — | — | 1525-2050
Bfomaras . sl b e R SN AR AIM|—|—|— 0-1000
O I O LR b o v s SR A e A M|A |[—|—|— 0-1000
Bufo:ocordentalia,, Ao D n sl et i Sa sk e = [— ] A | R 900-2400
B o perplesuils o on i i o v dn s A|—|—|—|— | 180-1630
Leptodactylus lablelis. . . . ............... Al|l—|—]—]|]— | 180-1050
Leptodactylus melanonotus. . ............. A | M|=—|]—]— 0-1050
Leptodactylus occidentalis. . .............. — | =R | == 1700
Microbatrachylus hobartsmithi. . .......... — | —|— | M| R | 1450-2750
Mierobatrachylus pygmaeus. . . .. ......... — A | === 850
Eleutherodactylus augusti cactorum. . ...... — | —|—|R |— | 945-2350
Eleutherodactylus occidentalis............. R[N — R — 20-1500
Eleutherodactylus rugulosus vocalis. . . .. ... — | M| —|—|— 130-1630
Tomodactylus angustidigitorum . . . ........ — | —|— | A | — | 1500-2500
Tomodactylus fuscus. .. . .. ovvvvivveianes —|—|— | R | — | 2100-2200
Tomodactylus nitidus nitidus. ............ — | — | M| R | — | 1200-1800
Tomodactylus nitidus orarius. ............ — | M| —|—|— 20-300
Tomodactylus nitidus pelersi. . . .......... M| M|R |M|—| 335-1630
Tomodactylus rufescens. .........cvvvvvn. — | — | — | M | — | 1600-2100
Digglenia retioulala. ...l ol o il e R|—|—|—|— 120-330
Pternohyla fodiens. . ..........cccovunn.. R|—|—|—|— 380
Phyllomedusa dacnicolor. . ............... AM|[—|—]|— 0-1000
Phyynohylas inflata. . ................... —|R|—|—|— 90
FDI GFOREEOMOT + <. v i ive s i som e wi065S R | M|—|M|—| 500-2100
Hla Dauaing ... o.ciswinininmmsinsis aorocs oS msmiain sy A A |—|—|— 0-1200
Hyla Distingl@. . . «.ooivvmenesin oo se 405 5705 60500 — | —|— 1A | R | 1600-2400
Hipla 08matt.. o 5o vl dom it o 3555 A5 40 — | — | A | A | — | 1500-2300
N T R L L I M — | — | — | R | M| 2400-2800
Hyla microcephala sartort................ — | ? =] —=|— e
Hyla smoaragding. . . . ...coveniieeeenanans — | M| R |M|— | 150-1500
Ela smiathin s, oo sins i i@ sin sihon Sis-sin s s ol AlA|—|—|— 0-1000
Gastrophryne usta usta. . . ............... 2| —| == |— ?
Hypopachus caprimimus. . .. .o.ooeuuenn. M|—|R |—|—| 200-1800
Hypopachus oxyrrhinus ovis. ... ......... — | — ] A | — | — | 1500-2200
BRONGQURNL: o0 v cmmmm e smiosi 4%, an 5 4 — | — | M| M| — | 2000-2165
Boya megapoda. . i i vovuvvves s ve s aiis — | — | M| —=]|— 1525
TEAT MOnIEBUIE i o s vonn wisin ss a2 sl won — | — | M| — | — [ 1500-2000
Bonm piiens. . . ovveenmvemmismme e s 0:s v A|IMIAIA M 0-2800
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TaBLE 2—FECOLOGICAL AND ALTITUDINAL DISTRIBUTION OF AMPHIBIANS AND
RepTiLES IN MricHoacAN.—Continued
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RO prstislos@. « « v voninsnvesvsemsse — | M| — | M|—| 850-2150
Kinosternon hirtipes hirtipes. .. .......... — | — | M | — | — | 1525-2160
Kinosternon tnlegrum. . .........c.oouun. A|M|A | M|— 0-2200
Geoemyda pulcherrima pulcherrima. . ... ... PO e e e ?
Geoemyda rubida perizantha. . .. .. ... ... Ri—|—|—]— 0-635
Pseudemys seripla ornala. . .............. P l—=—|—|— ?
Crocodylus aculus acutus. . .. ............ M|—|—|—]|— 0-10
Bi%aes conaliowlolus. .. cuoninvnvoivavaaan P == | == ?
Coleonyz elegans nemoralis............... [ e et ?
Phyllodactylus duellmani. . .. ............| M | — | — | — | — | 180-500
Phyllodactylus homolepidurus. . .......... —| M| —=|—=|— 0-500
Phyllodactylus lanei. . . .. .......coooonn. —|A | —|M|— 0-1100
Phyllodactylus paucituberculatus. ......... R|—|—|—]|— 270
ANOWEAURNY, <oi vavirzvnemn o wa e s e sisims — | —|—=—|R | — | 700-850
Anolis nebulosus. ... ... i A|lA|R|M|— 0-2100
Anolis schmidlt, . . .. oot iiaann — R |=|—|— 0-10
Basiliscus viltalus. . . .. ....oooiuieiian MIA |[—|—|— 0-350
Iguana iguana rhinolopha. . .. ........... M|IM|—|—|— 0-800
Clenosaura peclinal@. . ... ..ooovvveenenn AM|—|—]|— 0-1000
Enyalioseurus elarkt. . .................. A|l—|—|—|—| 200-510
Phiymosomt: 0800 ; s o cioea vaiaisss o e o R|—|—|—|—| 300-700
Sceloporus aeneus aeneus. .. ............. — | —|— A | A | 1850-3100
Seelopoins QBDEr i woon svwsmciomimsm s s 2 —|R |— | M| —| 335-1630
Seceloporus bullert. .. .................. .. — | — | — 1A | — | 2000-2350
Sceloporus dugest inlermedius. . .. ........ —|— | A | M| — | 1500-2200
Sceloporus gadowae. . . ............00.... M|—|—|—|— | 250-1050
Sceloporus grammicus microlepidotus. . . . .. — | —|— | A | M| 1550-3100
Sceloporus heterolepis. . .. ............... — | — | — | M| R | 18002700
Seeloporus horridus oligoporus. ........... Al—|=—]—|— 0-1600
Seeloporus melanorhinus calligaster. .. ... .. — A | =—]— 30-1500
Sceloporus pyrocephalus. . . .............. Al—]|—|—]|— 0-1000
Seeloporus sealaris scalaris. . .......... ... — | — | M | M| — | 1550-2300
Sceloporus siniferus siniferus............. M|[—]|—|—]|— 0-150
Sceloporus Spinosus SPrnosUS. . .....o.veen- — | — | M| — | — | 1500-2300
Sceloporus torquatus torquatus. ........... — | — | M| A | M| 1450-3000
Seeloporus uttformis. ... ........ ... ... — | M|—| M| — 0-1550
Urosaurus bicarinatus tuberculatus. .. .. ... —|M|—|M|— 0-1700
Urosaurus gadowt. . . .....coovvniniinnns A|l—|—|—|—| 180-1200
Mabuya brachypoda. . . .. ......... .. ..., MIM|—|—]|— 0-1050
Scincella assata taylori. .. ............... —|R | —|—|—| 120-850
Eumeces altamirani. . ................... R|—|—|—|— | 350-1050
Eumeces colimensts. . . ....covoviueiinnn. — | R |—|—|— ] 130-950
Bmeres CoPet . o on it 6 S8 e — | — | — | R | R | 1800-2700
Fumeces dUugest. ... o wovesions v s s an s — | — | — | A | M| 1550-1850
Fumeces tndubitus. ..................... — | == R |— 2750
Eumeces parvuduis. . . oo ovevein i - M| —|—=|— 30-500
Ameiva undulata sinistra. .. ............. — A |—=]|=]|— 10-950
Cnemidophorus calidipes. .. ............. A|—|—|—|—| 200-650
Cnemidophorus communis communis. . . . . . Al|l—|—|—]|— 10-950
Cnemidophorus costatus occidentalis. . . . ... —|— IR | — 1570
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TABLE 2.—ECOLOGICAL AND ALTITUDINAL DISTRIBUTION OF AMPHIBIANS AND
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Cnemidophorus costatus zweifeli. . . .. .. ... A|l—|—|—|—| 200-1100
Cnemidophorus deppei deppes. . . ......... R|—|—|—|— | 130-500
Cnemidophorus deppet infernalis.......... A|l—|—|—|—] 200-1050
Cnemidophorus lineatissimus exoristus. . . .. — | M| —|—|— | 170-900
Cnemidophorus lineatissimus lineatissimus. .| — | R | — | — | — 0-10
Cnemidophorus lineatissimus lividus. . . . . .. = AL e e 0-500
Cnemidophorus scalaris. ...........oo.... — | — | A | — | — | 1600-1900
Heloderma horridum horridum. ........... — R | —|=|= 0-1000
Gerrhonotus tmbricatus imbricatus. ... ... .. — | — | — | M| M| 1500-3500
Typhlops braminus. . ...........ooouenn. R|R|—|—|— | 335-850
Leptotyphlops bressont. . .. .............. R|—|—|—]|— 1050
Leptotyphlops gadows. . . .. .............. B | = | = [ === 800
Leptotyphlops phenops bakewells. .. .......| — | R | — | — | — 0-850
Lozocemus bicolor. . .. ......cvvviivwnns| B | — | — = 0-640
Boa costrictor imperator. ... ............. | M | M| — | — | — 0-1000
Clelt AR e L e dom v oo v msnsess — |2 | = ]—|— %
Coniophanes fissidens dispersus. .......... —|R|—|—|— 850
Coniophanes lateritius lateritius. . ......... — R |—|—|— 900
Conophis vittatus vittatus. .. .. ........... M|—|—|—|— | 800-1100
Cotippstd BISERIIB G o v v ws vin w0 vow wn vim o — | — | — A | A | 1550-2800
CONODBSIENASUR: o isn cumo it 2 55 wen 1en 1o i — | — | — | M| R | 1900-2450
Diadophis dugest., - o e v s s i dosies e — | — | — | R | — | 1900-2200
Dryadophis melanolomus stuarti. . . ....... — | M| —=|—=|— 0-50
Drymarchon corags rubidus. . ............. M | M R | R | — 0-1350
Drymobius margaritiferus fistulosus. .. . ... A|IM|—|—]|— 0-1150
Elaphe triaspis intermedius. . . ........... /M | — | R | — | — | 350-1350
EOUT SRBCOLOT . o v v 0% v B 39 S i — | M| —|—|— | 900-1800
Gl a8 Fepmliee . | v wvius v oy o os s sves — R |—|—|— 10
Geatractus tecpanensis. . .. ............... ? === | ?
Geophis dugest. . ....................... — | — | — | R | — | 1750-2050
Geonhis INBOMBIUB v v s ivwservi s ms w5 5 5 — | == | M| — 2100
Geophis maeuliferiiBi. o v s v vn vt v o — | —|—|R | = 1630
Geophis nigrocinctus. . . ................. —|—|—|R | — 2100
Geophis petersi.......oooovviininnnuinns — | — | = M| —| 950-2350
Geophis 1arascae, ... ooovvuiiivininnnns — == 1R | — 1630
Hypsiglena torquala ochrorhyncha. ... .. ... — | — R | —|— 2300
Hypsiglena torquata torquala. . ........... R|—|—|—|— | 200-350
TI'mantodes gemmastratus gracillimus. . .....|— | R | — | — | — 10
I'mantodes gemmistratus latistratus. . ... ... Ri|l—=—|=l=1= 1050
Lampropeltisdoliata. . . ................. M|IR|[R R |— 0-1900
Lampropeltis ruthvent. . ................. — | — | R | — | — | 1900-2200
Leptoderra latifasciata. . .. ............... M|—|—|—|— | 3351050
Leptodetra maculata. . . .........oooouun. A M|—|—|— 0-1000
Leptodetra septentrionalis polysticta. . .. ...| — | ? | — | — | — ?
Leptodeira splendida bressoni............. R| M |—|R|— | 950-1650
Leptophis duplotropis. ................... — M| — | R |— | 850-1700
Manolepts pufnami . . ......o.ovienennn. — | M | == | 20-120
Masticophis striolatus striolatus........... M| —|R|—|— 0-1650
Masticophis taendalus australis. . . ........ — | — | R | — | — | 1570-2000
Oxybelis aeneus auralus. . .. .cooevvin.n, — A |—IM|— 0-1700
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Pituophis deppet deppet. . ..o vuaeennnn — | — | M| — | — | 1900-2200
Pituophis lineaticollis lineaticollis. ... ... .. —|— | R | M| — | 1500-2300
Pseudoficimia frontalis, . . ........ooo0. - M|—|—|— 330-1050
Pseudoficimia pulcherrima. . ............. R|—|—|—|— 330
Rhadinaea hesperia hesperia. .. .......... R|M|R|—|— | 850-1500
Rhadinaea laureat@. . . ..oovvoveeeneiins — | —=|— 1A | — | 1800-2300
Rhadinaea taeniat@. . .. .....cooaven, — | —]— R | — 1850
Salvadore Bairdi .« ve v ve s s sesvmis — | — | A | M| — | 1550-2500
Salvadora mexican@. .. ......oovianennn. Al|l—|—|—|— 0-1000
Stbon nebulatus. . oo ovvveon i, — R | —|—|— 150
Sonora michoacanensis michoacanensis. . . . . M|—|—|—|— | 330-1000
Pantitlt Bocourtt . wvn suwaiamsen e s o — | — | — | M| R | 2000-2200
Tantilla calamaring. . . ..o covevvinrn-. R| —|—|—|— 20-330
Toluca lineata lineal@. . .....ooovvuno. .. — | — | — | A | M | 1550-2800
Trimorphodon bisculatus biscutatus. ... . ... Al—|—|—|— 20-1050
Trimorphodon latifascia. . ............... M|—|—|—|—| 300-1430
Trimorphodon 0. . v oo veieonsvianns oy — | — | R | — | — | 1600-2000
Tropidodipsas occidentalis................| — | R | — | — | — 950
Natriz valida isabelleae. . ................ M|—|—|—|— 0-10
Storeria storerioides. ... ...t — | — | — | M| R | 1550-2800
Thamnophis dorsalis cyclides. . ........... — | — | M| A | R | 1550-2800
Thamnophis dorsalis postremus. .......... AR |—|—|—| 200-1550
Thamnophis eques eques. . .. .vovvneeenn . — | — | A | M| — | 1550-2300
Thammnophis melanogaster canescens. . . .. .. — | — | M| — | — | 1550-2200
Thamnophis scalaris scaliger. . ........... — | — | — | R | R | 1800-3400
Micrurus distans michoacanensis. .. .. .... M|—|—|—|— 350
Micrurus laticollaris. . . ...t R|—|—|—|—| 500-1050
Agkistrodon bilineatus bilineatus..........| M | — | — | — | — 300-1500
Crotalus bastliscus basiliscus. . ........... M|—|—|—|— 20-1070
Crotalus durissus culminatus. . ........... M| —|—|—|— 1050
Crotalus intermedius intermedius. . . ... .. .. — | —|—|R | — 2200
Crotalus molossus nigrescens. . ........... — | — | — | M | — | 1550-2300
Crotalus polystictus. . .. cocovvaininos ons — | — | R | — | — | 14502400
Crotalus pusillus. ... .. .o cvvriniinnaans — | —|— A | — | 1550-2300
Crotalus triseriatus aquilus............... — | — | M| M 1600-2000
Crotalus triseriatus triseriatus. . ... ....... — | — | — | A | — | 1600-3270

In the same habitat on the Pacific coastal plain the following species are

characteristic:

Bufo marinus

Bufo marmoreus
Leptodactylus melanonotus
Hyla baudini

Hyla smithi

Anolis nebulosus

Basiliscus vittatus
Ctenosaura pectinata
Sceloporus horridus
Sceloporus pyrocephalus
Sceloporus siniferus
Leptodeira maculata

Characteristically the species inhabiting the arid tropical scrub forest are

adapted for life in open, subhumid conditions.

Diurnal species usually are

fast and agile, such as Drymobius margaritiferus, Masticophis striolatus, Salva-
dora mexicana, Basiliscus vittatus, Sceloporus siniferus, and the various species
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Pseudoeurycea belli Eumeces dugesi
Scaphiopus hammondi Gerrhonotus imbricatus
Microbatrachylus hobartsmithi Conopsis biserialis
Tomodactylus angustidigitorum Toluca lineata
Tomodaciylus rufescens Storeria storerioides
Hyla bistincta Crotalus molossus
Sceloporus grammicus Crotalus pusillus

Also included in this group are species inhabiting the Mexican Plateau,
which in Michoacdn descends to an elevation of about 1500 meters. Plateau
inhabitants reaching the lower limits of their distributions at this elevation
include:

Bufo compactilis Sceloporus spinosus
Hypopachus oxyrrhinus Cnemidophorus scalaris
Rana megapoda Masticophis taeniatus
Rana montezumae Trimorphodon tau
Kinosternon hirtipes Thamnophis melanogaster

Crotalus polystictus

A small group of species reach the lower limits of their distributions at
about 1900 meters; most of these are species that inhabit the cool montane
forests, such as Ambystoma tigrinum, Tomodactylus fuscus, Sceloporus bulleri,
Conopsis nasus, Diadophis dugesi, and Tantilla bocourti.

Pseudocurycea robertsi, which insofar as is known is restricted to the fir
forest, reaches its lower limits at 2900 meters. All other species in the state
occur at lower elevations.

The upper limits of distribution of nine species are at about 100 meters;
these species are restricted to the coastal plain and include:

Rhinophrynus dorsalis Dryadophis melanolomus
Phrynohyas inflata Geagras redimitus
Crocody?us acutus Manolepis putnami
Anolis schmidti Natrix valida

The small group of species having their upper altitudinal limits between 300
and 500 meters are mostly those inhabiting only the lower parts of the Balsas-
Tepalcatepec Basin and include:

Dia%lem reticulata Pseudoficimia pulcherrima
Phyllodactylus duellmani Tantilla calamaria
Enyaliosaurus clarki Micrurus distans

The upper limits of altitudinal distribution for the greatest number of species
(35) is between 900 and 1100 meters, where the arid tropical scrub forest of
lower elevations is replaced at higher elevations by pine-oak forest. Typical
of the species that characteristically inhabit the lowlands and reach the upper
limits of distribution at this altitude are:

Bufo marinus Ameiva undulata
Leptodactylus melanonotus Cnemidophorus communis
Phyllomedusa dacnicolor Cnemidophorus deppei
Hyla smithi Heloderma horridum
Phyllodactylus lanei Boa constrictor
Ctenosaura pectinata Drymobius margaritiferus
Sceloporus pyrocephalus Leptodeira maculata
Mabuya brachypoda Salvadora mexicana

Trimorphodon biscutatus

Ten species reach the upper limits of their distributions at about 1600
meters; most of these species inhabit the lowlands and invade the lower parts
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of the Mexican Plateau. Included in this group are Tomodactylus nitidus,
Hyla smaragdina, Hypopachus caprimimus, Urosaurus bicarinatus, and Masti-
cophis striolatus. Another group of species reaches the upper limits of their
distributions at about 2200 meters. Most of these are inhabitants of the
Mexican Plateau; included in this group are:

Ambystoma tigrinum Sceloporus scalaris
Hypopachus oxyrrhinus Lampropeltis ruthveni
Rana montezumae Pituophis deppei
Kinosternon _hirtipes Trimorphodon tau
Sceloporus dugest Thamnophis eques

Thamnophis melanogaster
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Fic. 4. Numbers of species of amphibians and reptiles reaching their upper
and lower altitudinal limits at various elevations in Michoacén.
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Eleutherodactylus calcitrans Anolis omiltemanus
Eleutherodactylus saltator Phrynosoma taurus
Tomodactylus albolabris Chersodromus annulatus
Tomodactylus dilatus Geophis omiltemanus

Hyla arboricola Rhadinaea aemula

Hyla melanomma Rhadinaea omiltemana
Rana sierramadrensis Tantilla coronadoi

Anolis liogaster Tropidodipsas guerreroensis
Anolis microlepidotus Micrurus browni

Bothrops barbouri

Desert and Plains Herpetofauna

The central table-land or Mexican Plateau grades into the Chihuahuan
Desert at elevations of about 1200 meters, Southward the plateau gradually
rises to elevations of about 1900 meters in Michoacdn and México. The west-
ern part of the Mexican Plateau is bordered on the south by the high moun-
tains of the Cordillera Volcanica, but in the east the plateau continues past
such formidable peaks as Popocatépetl and Ixtaccihuatl and forms a broad
plain at elevations from 1800 to 2000 meters in southern Puebla. The con-
tinuous high ridges of the Sierra Madre Oriental effectively eliminate faunal
interchange between the Atlantic lowlands and the Mexican Plateau. In
western México the mountains are not continuous; low passes and gradual
slopes from the plateau to the lowlands allow faunal interchange between the
lowlands of the Pacific coast and the Balsas Basin with the Mexican Plateau.
The most conspicuous areas of faunal interchange are:

1. Western Jalisco, where the Sierra Madre Occidental is represented only

by isolated volcanoes rising from the western edge of the plateau, which
gradually diminishes in elevation to the coastal lowlands.

2. Upper Tepalcatepec Valley, where streams drain from the edge of the
plateau south of Lago de Chapala into the lowland interior basin.,

3. Tuxpan Valley in eastern Michoacin, where the Rio Tuxpan drains
southward into the Balsas Basin.

4. Upper Balsas Basin, where the lowland basin gradually merges with the
plateau in southern Puebla.

Of the 45 species of amphibians and reptiles known to occur on the
Mexican Plateau in Michoacén, 18 (40 per cent) are wide-ranging members
of the Desert and Plains Herpetofauna; these species are:

Ambystoma tigrinum Hypsiglena torquata
Scaphiopus hammondi Lampropeltis doliata
Bufo compactilis Masticophis taeniatus
Hyla eximia Pituophis deppei

Rana pipiens Salvadora bairdi
Kinosternon hirtipes Trimorphodon tau
Sceloporus dugesi Thamnophis dorsalis
Sceloporus spinosus Thamnophis eques
Cnemidophorus scalaris Thamnophis melanogaster

The ranges of twelve of the above species extend northward into the United
States, and the ranges of three (Ambystoma tigrinum, Rana pipiens, and
Lampropeltis doliata) extend to northeastern United States. Six of the species
listed above (Bufo compactilis, Cnemidophorus scalaris, Hypsiglena torquata,
Masticophis taeniatus, Thamnophis eques, and Thamnophis melanogaster)
reach the southern limits of their distributions on the plateau in Michoac4n.

Seven species (16 per cent of the fauna) are members of the Desert and
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Plains Herpetofauna, but are endemic to the southern part of the plateau;
these are:

Ambystoma dumerili Rana megapoda
Tomodactylus angustidigitorum Rana montezumae
Rana dunni Geophis dugesi

Lampropeltis ruthveni

Ambystoma dumerili and the three species of Rana are restricted to lakes
on the southern part of the plateau. Rana montezumae is the most wide-
spread of these species, but in Lago de Pétzcuaro it apparently is replaced by
Rana dunni. In Lago de Chapala R. montezumae and R. megapoda exist
together to the apparent exclusion of R. dunni.

Pituophis lineaticollis and Crotalus polystictus, comprising four per cent of
species on the plateau, range southward in the mountains and on the plateau;
they reach the northern limits of their distributions in Michoacén.

Twelve (27 per cent) of the species occurring on the plateau are properly
members of the lowland fauna, but these species have invaded the plateau,
where in some places they are a conspicuous part of the herpetofauna. They
are:

Leptodactylus occidentalis Anolis nebulosus
Tomodactylus nitidus Urosaurus bicarinatus
Hyla smaragdina Cnemidophorus costatus
Hypopachus caprimimus Drymarchon corais
Hypopachus oxyrrhinus Elaphe triaspis
Kinosternon integrum Masticophis striolatus

On the basis of their over-all distributions it is possible to ascertain where
all but one of these species gain access to the plateau. Leptodactylus occi-
dentalis and Hypopachus oxyrrhinus reach the southern limits of their dis-
tributions on the plateau in Michoacén; otherwise, they are found to the north
at lower elevations. Apparently they reached the plateau via the Jalisco route.
Hyla smaragdina, Drymarchon corais, Elaphe triaspis, and Masticophis striolatus
are found on the southern part of the plateau in the area south of Lago de
Chapala; evidently these species reached the plateau via the Tepalcatepec
route. Hypopachus caprimimus occurs on the plateau only in the Tuxpan
Valley, which it doubtless reached by way of the Rio Tuxpan from the Balsas
Basin, where the species is widespread. Tomodactylus nitidus, Anolis nebulo-
sus, and Urosaurus bicarinatus occur on the plateau in the Chapala area and
in the Tuxpan Valley, which they probably reach via the Tepalcatepec and
Tuxpan routes, respectively. Cnemidophorus costatus apparently evolved in
the Balsas Basin, from whence it dispersed via the Tepalcatepec route onto
the plateau and thence northward to lower elevations via the Jalisco route.
Kinosternon integrum is found in many areas on the plateau and could have
gained access to the plateau by any one, or all, of the routes.

Six species (13 per cent) occurring on the plateau are more or less widely
distributed in mountains bordering, or rising from, the plateau. Apparently,
due to their wide ranges of tolerance, these species are able to descend onto
the plateau:

Bufo occidentalis Sceloporus scalaris

Eleutherodactylus occidentalis Sceleporus torquatus
Hyla arenicolor Crotalus triseriatus



700 Univegsity oF Kansas Pusrs., Mus. Nat. Hisr.

entered the Sierra de Coalcoman from the Sierra Madre Occidental via the
Ahuijullo depression. Probably Sceloporus heterolepis and Sceloporus bulleri
arrived there from the Sierra Madre Occidental. Environments were not suf-
ficiently depressed to permit the interchange of inhabitants of coniferous forest
between the Sierra Madre del Sur and the Sierra de Coalcoméan. Evidently
a continuity of tropical semi-deciduous forest existed between the two ranges,
for some species, such as Microbatrachylus pygmaeus and Anolis dunni, ap-
parently entered the Sierra de Coalcomén from the Sierra Madre del Sur.
The absence of such fir forest inhabitants as Hyla lafrentzi, Sceloporus aeneus,
Eumeces copei, Eumeces indubitus, Conopsis biserialis, Conopsis nasus, Tan-
tilla bocourti, and Toluca lineata in the Sierra de Coalcomén suggests that
the depression of environments at the time of the Glacial Maximum was in-
sufficient to allow the development of forests of cool pine and fir in the
Ahuijullo depression and therefore did not provide a suitable environment for
the dispersal of these species into the Sierra de Coalcomén.

Probably at the time of lowered vegetation zones a coniferous forest was
continuous from the Sierra Madre Occidental throughout the Cordillera
Volcanica to the Sierra Madre Oriental. The presence in all three ranges of
such montane species as Pseudoeurycea belli, Bufo occidentalis, Eleutherodac-
tylus augusti, Sceloporus scalaris, Gerrhonotus imbricatus, and Toluca lineata
supports this hypothesis. However, climatic fluctuation served to separate and
restrict the coniferous forests in these ranges, resulting in restricted distribu-
tions of certain species. For example, a major center of differentiation in
salamanders of the genera Chiropterotriton and Pseudoeurycea seems to have
been in the highlands of eastern México; no Chiropterotriton and only two
species of Pseudoeurycea invaded the mountains to the west of the Valley of
México. Contrariwise, none of the several species of Tomodactylus that ap-
parently differentiated in the southwestern highlands reached the Sierra Madre
Oriental.

Little, if any, interchange in the highland species seems to have taken place
directly between the Cordillera Volcdnica and the Sierra Madre del Sur. The
latter has a herpetofauna composed of species either endemic to the area or
distributed southward in the highlands of Oaxaca and in the Sierra Madre
Oriental.

The herpetofauna of the southern part of the Mexican Plateau is composed
primarily of wide-ranging components of the Desert and Plains Herpetofauna,
and secondarily of species derived from the former. Except for a few species
that apparently are recent invaders from the lowlands, the majority of species
inhabiting the plateau probably arrived there from the north. The presence
of the relictual populations of Ambystoma dumerili, Rana dunni, Rana
megapoda, Rana montezumae, Kinosternon hirtipes, and Thamnophis melano-
gaster, all characteristic of aquatic and riparian habitats, indicates that mesic
and pluvial conditions must have been more prevalent in postglacial times
than at present.

Speciation in Southwestern México

Approximately 55 species of amphibians and reptiles are endemic to south-
western México. Of these, 13 are in the Balsas-Tepalcatepec Basin, five on
the southern part of the Mexican Plateau, and 37 in the various mountain
ranges. Available information concerning the phylogenies of the various



BroceocrarHIC ACCOUNT OF HERPETOFAUNA 701

species, Pleistocene biogeography, and the known dispersal routes, provide
clues as to the geographical and ecological factors that contributed to the isola-
tion of populations that have subsequently differentiated. The following dis-
cussion pertains to the distributional phenomena involved in speciation in
southwestern Mexico and is based on the premise that many species had similar
geographic histories.

Of the 13 species endemic to the Balsas-Tepalcatepec Basin, seven (Bufo
perplexus, Hypopachus caprimimus, Bipes canaliculatus, Phyllodactylus duell-
mani, Phyllodactylus paucituberculatus, Urosaurus gadowi, and Leptotyphlops
bressoni) are inland vicariants of coastal species that do not inhabit the basin.
Three other species apparently differentiated in the basin from coastal popula-
tions that reinvaded the basin after the inland populations had differentiated;
the inland species and their respective parental species are Sceloporus gadowae
and S. pyrocephalus, Leptotyphlops gadowi and L. phenops, and Pseudoficimia
pulcherrima and P. frontalis, Cnemidophorus calidipes apparently differentiated
in the Tepalcatepec Valley from a stock that also gave rise to Cremidophorus
parvisocius in the upper Balsas Basin. The two remaining endemics are
relicts. Enyaliosaurus clarki is widely separated from its closest relative, E.
defensor in the Yucatan Peninsula, although an apparently more distantly re-
lated species, E. quinguecarinatus, occurs on the Plains of Tehuantepec.
Likewise, Eumeces altamirani is widely separated from its only Middle Ameri-
can relative, E. schwartzei, which is restricted to the Yucatan Peninsula. The
present distributions and geographical histories of these two species cannot be
explained, but the other endemics in the Balsas-Tepalcatepec Basin seemingly
differentiated there from stocks of coastal species that invaded the basin.
Possibly those endemics that occur sympatrically in the basin with their
ancestral species became isolated there at an earlier time than were those
species whose coastal relatives do not occur in the basin. Subspecific, as op-
posed to specific differentiation in the basin from coastal populations has oc-
curred in three species of Cnemidophorus—costatus, deppei, and lineatissimus.

Of the five species endemic to the southern part of the Mexican Plateau,
four are restricted to the aquatic and riparian habitats. Ambystoma dumerili
apparently is a relict.  Rana dunni, R. megapoda, and R. montezumae, all
members of the widespread R. pipiens complex, are closely related, and their
ranges are partly sympatric. Apparently they differentiated through isolation
in different drainage basing on the southern part of the plateau. The informa-
tion on each of these species suggests that formerly pluvial conditions were
much more widespread than at present. Lampropeltis ruthveni, a member of
the widespread Lampropeltis doliata group, apparently differentiated through
isolation from an earlier L. doliata stock. At present L. ruthveni and L. doliata
are sympatric on the southern part of the Mexican Platean.

The vertical shifts in climate and vegetation in the high mountains of south-
western México in Pleistocene and postglacial times have resulted in migrations
and isolation of many populations of various animal stocks. Often this isolation
and subsequent differentiation have resulted in the formation of species pairs
on isolated mountain ranges. For example, in the Sierra de Coalcoman Geophis
incomptus and G. nigrocinctus are members of different species pairs that in
the Sierra de los Tarascos are represented by G. maculiferus and G. tarascae,
respectively. The Tomodactylus angustidigitorum group is represented by
T. angustidigitorum in the Sierra de los Tarascos, T. fuscus in the Sierra de
Temazcaltepec, and T. grandis in the Sierra Ajusco, whereas the T. dilatus



