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FIELD work cluring the summer of 1958 in the mountains in the 
southern part of the state of Michoacf~n, Mkxico, revealed the presence 
of two undescribed species of Geophis. Both have 15 rows of dorsal 
scales, a characteristic shared by eight other Mexican species, including 
the recently described nqnilonnris (Legler, 1959) and tarascue (Hart- 
weg, 1959). One of the new species is characteri1ed by the presence of 
numerous black cross bands; henceforth it may be known as: 

Geophis nigrocinctus, new species 
(Pl. I and Fig. 1) 

DIAGNOSIS.-A species of Geoplzis with dorsal scales smooth and in 
15 rows; differs from other species in this group in having the follow- 
ing combination oi characters: no anterior temporal, 161 to I70 
ventrals, 41 to 50 caudals, dorsal pattern with many narrow black 
cross bands on a dull brick-red ground color, and venter cream with 
black spots. 

H o ~ o ~ u ~ ~ . - u n i v e r s i t y  of Alichigan Museum of Zoology No. 
118841; from Dos Aguas, Michoacin, Mexico (2100 meters), collected 
by John Wellman, June 18, 1958; original number, WED 12433. 

PARATOI~OTYPE~.-UMR~IZ 1 18842 and 1 18843. 

DESCRIPTION OF HOLOTYPF.-An adult inale with smooth dorsal 
scales in 15 rows; ventrals, 163; caudals, 50; upper labials, 6-6, third 
and fourth enter orbit, fifth largest and in broad contact with 
parietal; lower labials, 6-45, lourth largest, first pair in contact behind 
mental, first, second, third, and lourth in contact with anterior chin- 
shield, Iourth in contact with posterior chinshield; anterior chin- 
shields half again as long as posterior ones; snout bluntly rounded, 
not protruding; portion of rostra1 visible from above equals halE the 
length of internasals, which are rounded laterally and slightly more 
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than half the length of the prelrontals; prefrontals nearly as wide as 
long, in contact with eye; frontal as long as parietal suture; supraocu- 
lar large, half again the size of the postocular; nasal completely 
divided; loreal nearly twice as long as high; no  preocular; one post- 
ocular with rounded posterior edge; no anterior temporal; a single 
small secondary temporal about twice as long as high; a large tertiary 
temporal; eye large, its diameter greater than its distance from the 
labial border and equal to one half its distance from the snout; 
maxillary teeth, 7, long, slender, and only moderately curved back- 
ward; posterior to the last tooth, maxillary greatly expanded and 
laterally compressed. Body length, 289 mm.; tail length, 79 mm.; 
tailjbody ratio, 27.3 per cent. 

FIG. 1 .  Head of holotype of Geoplzis nigrocinctus ( U M M Z  118841) 

Hemipenis with two large basal spines laterally; smaller spines 
arranged in irregular rows around medial part of organ, distal half 
covered with blunt spinules. 

Dorsal ground color dull reddish brown anteriorly, changing to a 
dull grayish brown posteriorly; 47 black cross bands extend laterally 
onto first scale row or edges of ventrals; first black band begins im- 
mediately behind parietals and extends posteriorly for five scales; it 
is followed by a cream interspace one scale long; second band, four 
scales in length; third and fourth, three scales long; each followed 
by an interspace one scale long; the succeeding bands are two scales 
in length, except posteriorly where they are reduced to one scale; 
bands do not become narrower laterally; interspaces of ground color 
are two or three scales long at  midbody and posteriorly; anteriorly, 
black bands bordered by a narrow cream line; dorsal surface of tail 
dark grayish brown with many indistinct dark bands; top of head 
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black, irregularly and faintly mottled with light brown; lower edges 
of upper labials cream; postlabials and temporals mottled with 
brownish cream; lower labials and chin crearn, irregularly spotted 
with black; belly cream with squarish black spots irregularly arranged 
in two longitudinal rows; lateial edges ol most ventrals black; under 
surlace ol tail colored like belly. 

In  lile the ground color was dull brick red, the bancls black, the 
anterior ones outlined by narrow cream lines. The  belly was crearn, 
spotted with black. 

v ~ l i ~ ~ r r o ~ . - T h e  two paratypes are lelnales with 161 and 170 ven- 
t ra l~ ,  and 41 caudals in the lormer; the latter has an incomplete tail. 
One has a body length of 293 mm., a tail length ol 63 mm., and a tail/ 
body ratio of 21.5 per cent; tlie second specimen has a body length 
ol 213 inni. Tlie only significant deviation lrom the type in scutella- 
tion is displayed by UMMZ 118842 which has only five upper labials 
on each side; the filth and sixth are lused. Tlie paratypes have 56 
and 60 dark cross bands on the body. In both, the top ol the lleac1 is 
brown, heavily mottled with black. In the smaller specimen (URIIRIIZ 
118843) the dorsal giound color is lighter than that in the holotype; 
also, tlie belly is more heavily spotted. In  the other individual, the 
first body band is divided by a median longitudinal cream stripe; the 
belly has less black spotting than displayed by the holotype. 

R E M A R K S . - T ~ ~  type was found in a rotten pine stump; the others 
were found beneath logs. Tlle general habitat where these snakcs were 
lound consists ol extensive pine-oak forest olten enveloped in clouds. 

The  second species has a dark, unicolor dorsum; since it has no 
trace ol a variegated color pattern, it niay be known as: 

Geophis incomptus, new species 
(Pl. I and Fig. 2) 

DIAGNOSIS.-A species ol Geophis with smooth dorsal scales in 15 
rows and an anterior temporal; differs from only other known species 
with these characteristics (maculzferus) in having two postoculars 
instead of one, six or seven lower labials instead of five, no light color 
on snout, and anterior edges of the ventrals dark. 

HOLOTYPE.-University ok Michigan Museum of Zoology No. 
118840; from Dos Aguas, Michoaciin, Mkxico (2100 meters), one ol a 
series collected by William E. Duellinan and John Wellman, June 
18, 1958; original number, WED 12137. 

PAI~ATOP~TYPES.-UR/IMZ 11 8836-1 18839. 
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DESCRIPTION OF I~OLOTYPE.-A~ adult male with smooth dorsal 
scales in 15 rows, faint keels present on vertebral and paravertebral 
rows in the anal region; ventrals, 150; caudals, 35; upper labials, 6-6, 
third and fourth enter orbit, fifth largest and in contact with upper 
postocular, but separated from parietal by anterior temporal; lower 
labials, 7-7, first pair meet behind mental, first, second, third, and 
fourth in contact with anterior chinshield, fourth in contact with 
~osterior  chinshield; anterior chinshields twice length of posterior 
ones, which are separated froin one another by an azygous scale as 
large as a posterior chinshield; snout narrowed slightly, rounded, and 
son~ewhat protruding; portion of rostra1 visible from above equal to 

length oC internasals, which are less than hall length of prefrontals; 
prelrontal in contact with eye; frontal not quite as long as parietal 
suture; supraocular of medium size, roughly rectangular; upper post- 
ocular triangular, nearly as large as supraocular; lower postocular 
small, rectangular, lying along postero-ventral edge of orbit and in 
contact with fourth upper labial; nasal completely divided; loreal 
twice as long as high; no preocular; a rectangular anterior temporal, 
with its antero-dorsal corner in contact with upper postocular; two 
large secondary temporals; no tertiary temporals; eye of moderate size, 
its diameter greater than its distance from labial border and slightly 
less than one-half its distance from snout; maxillary teeth, 12, sub- 
equal in length, and moderately curved backwards; tips of posterior 
teeth slightly recurved, giving tooth a shallow S-shape; posterior 
process of maxillary expanded and laterally compressed. Body length, 
230 mm.; tail length, 45 mm.; tailjbody ratio, 19.6 per cent. 

Heinipenis covered with spines, those on basal part inoderate in 
size; distally, spines are smaller and more slender. 
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T h e  dorsum is olive brown; tips of scales black; dorsal color in- 
cludes first scale row; ventrals cream, anterior edge of each black; 
underside of tail black; top of heacl black; at least lower half of 
upper labials, all of lower labials, and chin yellow. 

In  lile the dorsuin was gunmetal bluish black; the belly was pale 
yellow with bluish black transverse markings; the labials and chin 
were yellow. 

TABLE 1 

VARIKI'ION IN TYPE SERIES OF Geophis incoinptus 

UMMZ Uppcr Lower 
Number Sex Veiltrals Caudals Labials I,abials l'ostoculars 

VARIATION.--A~~ of the paratypes are colored like the holotype, 
although two (URIIMZ 118837 and 118839) do not have distinct dark 
tips on the dorsal scales. In life, the ground color varied froin laven- 
der-brown to bluish back or bluish gray; the latter color may have 
resulted lrom the imminence of skin shedding. Variation in scutella- 
tion is shown in Table I. In those specimens with six lower labials, 
the third and lourth are fused. In one specimen, only an enlarged 
upper postocular is present; on the right side, the fifth upper labial 
enters the orbit. The  posterior chinshields are highly variable; in one 
specimen there are three; in another there is a pair of large scales 
iininediately posterior to the chinshields. In  UMMZ 118838, the 
internasals are reduced and separated by the rostral, which touches 
the prelrontals. The  largest specimen is a female (UMMZ 118838) 
with a body length of 320 mm. and a tail length of 59 mm. The  tail/ 
body ratio in males varies from 19.6 to 20.7 per cent, in females, from 
16.9 to 18.8 per cent. 

REMARKS.-A11 specimens were found beneath rocks near the base 
of an extensive limestone outcropping at  the edge of a meadow in 
pine-oak forest. 

DISCUSSION 

Important characters of scutellation in the genus Geophis appear 
to be (1) the number of dorsal scale rows (15 or 17) and (2) the 
presence or absence of an anterior temporal. Both of these characters 
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appear to be relatively constant within a species; wllich, if either, 
is lrxore indicative of l>hylogenetic relationships cannot be deterllrined 
with any degree ol certainty at this ti1~1e.l For the purposes ol this 
discussion, the lorms with 15 scale rows are considered as a unit. In 
A4i.xic.0, ten species are recognized; extr;ilimital lorlrls occur in Costa 
Rica and I'analrri. 

Only two species ( i n c o m p t z ~ . ~  and 711nczrlifel.z~~) possess an anterior 
tenlporal. In other aspects ol scutellation these species are also si~nilar; 
the lllajor dilCerences, as riotetl in the diagnosis of inconzptus, are in 
the ilu~rlber of lower labials and in the presence or absence of a lower 
postocular; n7aczrli[cr1~s also has fewer ventrals and caudals than 
incorlzplzss. Botll are unicolor, dark above, except for the light snout 
in n7(tc1tliferzls; ir7,conzpt1rs has dark-edged ventrals whereas the belly 
in nznczrliferz~s is unicolor cream. On the basis ol the presence ol an 
anterior tenlporal and the gross silrlilarity in coloration, it is logical 
to coilsider these species Illore closely related to one another than to 
the others. Both inhabit pine-oak lorests; their ranges are separated 
by ~ l l e  low, arid l'epalcatepec Valley. 

Among tlre species ol CeoFllis with I5 dorsal scale rows, cnncellatus, 
known only l r o ~ n  two lemales froril Chicharras on the Pacific slopes 
ol the Sierra Madre in Chiapas, is distinguished fro111 all others by the 
absence ol internasals and the low number ol caudals. I t  has 6 upper 
labials, 171 ventrals, 21 to 23 cautlals, and 28 to 32 dark cross bands 
on a cre;un body (Smith, 1911) . Its relationsllips ~vi th  other ~rle~nbers 
ol the group are not clear; possibly it belongs with the other species 
having a high number of ventrals and some form of cross bands on the 
body, namely, aq~silonal-is,  dzrgesi, n,igl-ocinctzrs, and tal-ascae. Of these 
four, d~rgesi  is the most distinctive in having 150 to 158 ventrals, one 
to seven light bands on the anterior half of the body, and a unicolor 
venter. The  others have a greater number of ventrals (nqzri1ona~-is, 
173-183; nigrocinctus, 16 1-170; and tnl-n.rcae, 165-179). With respect 
to coloration, lal-ascae has a light dorsu~n with irregular narrow trans- 
verse bars becoming inclistinct posteriorly, and a row of spots on the 
belly, whereas nigrocinctz~s has distinct black bands on a reddish 
brown dorsum and a heavily spotted venter; n q z ~ i l o n a ~ i s  has broad 
black, and narrow white, rings the length of the body. On the basis 
ol the similarity in scutellation, aquilonaris, nigrocinctus, and tarnscae 

1 Of the seven known spccimcns of G. nqzcilonnris, one has an  anterior temporal 
on one side. A specimcn of G. p e t m i  (UMMZ 104698) shows, erratically, both 17 
ant1 15 scale rows. Apparently one of the syntypcs of C. clzalybez~s has 15 scale 
r o ~ r ~  (Snlith, 1941); other known sl,ecimcns have 17 rows. 
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appear to be more closely related to one another than to dugesi. The 
recordecl localities 01 tarascae and nigrocinctzls are in montane en- 
vironments separated by the low, arid Tepalcatepec Valley; aquzlon- 
aris is known from the barranca region in southwestern Chihuahua. 
I t  is possible that dugesi may occur sympatrically with tnrascae. 

The  remaining three species appear to be the most speciali~ed 
members of the group. They have small, pointed heads, srnall eyes, 
and small supraoculars. 01 these species, petersi and snllaei are similar 
in many respects; sallaei has fewer ventrals, weakly keeled dorsal scales, 
except those on anterior part of body, and less acutely pointed head 
than pptpl-si (Smith, 1912). Both are unicolor brown above, light 
below. Contrariwise, senzidoliatz~s, the only species of this group in 
eastern ML-xico, has black saddles on a red dorsum. 

With the exception ol several large series oE semidoliatus, no more 
than eight specimens 01 any ol these species are in museum collections. 
T o  aid in the identification of Geophis with 15 scale rows from R/l&xi~o 
the iollowillg key is offered. 

1. A n  antcrior tc~nporal present . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
No anterior temporal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

2. 13elly unicolor light; one postocular; 5 lmvcr labials (souLhcrn slopes of 
Sierra Madre Occidental in Michoacin) . . . . . . . . . . . . . . . . . . . . . . . . .  maculiferus 
Ilelly cream with anterior edges of ventrals dark; I or  2 postoculars; 6 or 7 
lower lal~ials (Sicrra de Coalcomhn, Michoacin) . . . . . . . . . . . . . . . .  incor~z$tus 

3. Intcrnasals absent; dorsal color pattern of dark cross bands on creain ground 
color (Pacific slopes of Sierra Madrc in  Chiapas) . . . . . . . . . . . . . . . .  ca~zcellatus 
Intcrnasals present . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

4. SIIOUL nnrrolvetl; lcss than 150 ventrals, or, if more than 150, dorsal color 
lxtttei-n consisting of black saddles an  red grouad color . . . . . . . . . . . . . . . . . .  5 
Snout 1101 noticeably narrowed; 150 or more ventrals; color pattern not 

. . . . . . . . . . . . . . . . . . . . . . . . . .  consisting of black saddles on rcd ground color 7 

5. l>orsuin red with black saddles; 5 (son~etimes 4) upper labials (foothills of 
Sierra Madrc Oriental froin Hidalgo to Oaxaca) . . . . . . . . . . . . . . .  se~nidol iatus  
Dorsu~n unicolor dai-k; six upper labials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

G .  Vcntlxls 110 or more; scales smooth; head distinctly narrowed (mountains 
of central and southern Michoac5n) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f~e lers i  
Ventrals lcss than 140; scales weakly kecled posteriorly; head inoderatcly 
nai-rowed (I'acilic slopes of Sierra del Sur in Oaxaca) . . . . . . . . . . . . . .  sallaei 

7. Ventrals less than 160; dorsum bluish gray with light transverse bands 
. . . . .  anteriorly; venter unicolor light (Mcxican Platcau in  Michoadn) dugesi 

. . . . . . . . . . . . . . . . . . . . . .  Vcntrals more than 160; coloration not as described 8 

8. Color pattern consisling of alternating black and white rings encircling body 
(Southwcstcrn Chihuahua) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  aquilonaris 

. . . . . . . . . . . . . . . . . . . . .  Color pattern not consisting of black and white rings 9 
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9. Dorsum reddish brown with distinct black bands for length of body; venter 
heavily spotted (Sierra de Coalcomrin, Michoacin) . . . . . . . . . . . . . nigrocillctus 
Dorsun~ light grayish brown with narrow irrcgular black band-like mark- 
ings at~tcriorly; venter with a single row of small spots (southern edge of 
Sierra Madre Occidental near Uruapan, Michoacin) . . . . . . . . . . . . . . . tnrascae 
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PLATE I 

Urrr:~: Photograph of living specimen of Geoplzis nigrocinctus (now UMMZ 
118841). 

LOWER: Photograph of living specimen of Geophis incomptus (now UMMZ 
11 8836). 








