THE AMPHIBIANS AND KEPTILES Of THE

OAC L3 ALARUS NATIOUAL blVIRONFEKTAL RESZASCH PARK

Introduction

Naturaltists knew virtuvally notning about the fauna of Mew nmexico until

the Sou'hwest became open to American exploration aiter the Mexican Var. ot

long arter the Treaty of Guadatupe Hidalgo was signed in LEu8, the federal gcvcrne -
ment war sponsoring expedivions to explore the terrair cesded vo the Uniteo Stutes.

In 1850 aféommission led by John H. partlett set out to survey the boundary sciweern |

- the United States and mexico, ‘The year arter this survey was launched, in 1851,

'Céptf‘b’fenzo_sitgreaves began a reconnaissance that extended fro- El Paso to
santa Te and across northern New Mexico to the Zuni River berore the expzdition

- continued ivs journey to San Diego, Calirornia, Members of these expoditicns

azsembr e some“of the first coLlcctisns to reach the United 3tales Naticnal huseum,
Members of the medical profession were among the eminent nazurallists of the
day, and many ol them not oniy coilected animals, but provided tas reports thac
dealt with the coLLection#. Dr. samuet i/, Woochouse, an Assistant surgecn with
“”thﬁ ﬁ. S.IArmy Medical Corps, served as naturatist with the Sitpreuaves zZxvedition.
Erliott Coues, who went on to achieve fame as an ornithologist, was officially
designated * Assistant Surgeon in the U.3. Army," ang "“Surgeson und Naturalist.
to the Northern Boundary Commission." Althoush a physician, Dr. T. H. ‘ebb, accom-
‘panied the, Mexican Boundary Commission, Lt. Col. vames D. Oraham, a member 6f the
Corps of pobgraphical Zngineers, who served as chiefl astrcnomer and head of ithe
§cientiric corps under Commissicner B rtiett, was evidentliyr the one who preserved
4and documented the amrhinhians and reptites that reached cotiections in

Jashin JL0N,

D. C. A pzichnosed snake, Salvadora ‘rzhamiae, was named in honor of Colonel iraham

pefore the Boundary Commission fliaished its work in 1852,

In the yecrs following the Mexican war the main objecrive of the Corps of Topo-
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":§§rs gonsisted in ritding suitable routes across the Southwest,

i ror California were seeking ways vo avoid rugged mountzins and

gyond such inmediatc needs, however, the Corps was anxious 1o

undary, and such expediti:n&aé‘rhose of dohn c. Fré}hcnt and

ert in 19&5, nad materiaLly orcadened &he scope of such under~

'zﬁi nd scientific data. Any well organized expedition setting out
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Vast qu;nttties of scientific dataiand other information cbtained by
the Wheeler exeditions. are suvmarized/s:veral impressive volumes. The
fourth volume deals with fossils, and the fifth, puwiished in 1875, is E:
resfrictgd to the zoological collections, It contains repurts preparei by

more than 2 dozen experts; including naturalists who had participated in

the rleld‘work. Their summaries of tne various groups'requirc more than ‘
1000 pages of text, divided into 16 chapters. The volume is lavishly iltustratea}jfi
There are 45 Liuhographed plates;i::veral o1 the more brightiy pigmented oirds,
raptilésiand insects portrayed in color. Over 700 pages are devoted -
to the vertebrates, aud the rest of the volume contains chapters dealing with
the insectg;~g011uscs, and the tresh-vater leeches representsd in the collections;'?f
Twd naturalists contributed reports dealing with the amphibians and reptiles.l
_ One prepared by Etliott Coues, better known for his ornithological investigatiors,;}f
deals Largely with the cotlections he made in Arizona in 136hL and 1865, although |

' he had obtained
~ he provides notes on sp2cimens AAin northwestern Mew Mexico, at Fort Wingate and

aiong tﬁe”Zuﬁi River. The other report was writter by Henry C. Yarrow, who had ‘
oarticioated in the field work of the Whecler Expeditions in 1372 and 1374. Yarrow if

had colleebed‘anphibians and reptiles, as well as other vertebrates,while he
and Nevada,

was serving as surseon and zoologist to the Expeditions, rirst in Utah/and Later

.Coloradot gind -

in New Hexico. His report covers .collections obtzined in all six or the states
A

inc luded in the survey. Yarrow notes in his summary that some of the specivens
'35remained to be identified, but he berieved that the collection contained representati
" L7 species of - sgccus of :
o off amphibians end 7 reptiLes. His report, nevertheless, contains discussions under ;

only 2
specifie br suhsneciiic names tor/lo amphibians, 32 lizards, 2L snakes aud three

turvies, Specimens tron the stzte ‘of ‘ew Mexico, as viewed by Yarrqw, were 1erer-
able to33 ‘species,or subspecies, six of which were amphibians, L bt were Lizards,

and Ll were snakes, The collections studied by Yarrow contained oniy rive specimen

of turtles, all from;Arizona and assigned to three speciese - . No turtles
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aie trom well-known places. Few of the collectors nhad worked

‘12811vet.01ty. Such place names as tne source of a spadeioot
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ba LY tnvestigatibns remained to be.carried out barore student; coutd

erth nmerica, /eefine the specie d~group thﬂm satisfactorily

percnntage.of the specifio names” emp ‘yed by Yarrow are in use
have been .
reLegated to subspecific stdtus. No feuer than 16 of nbe
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es that Yarrow tisted, howsver, have since been referred tc other
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Yarrow credits two of the aolest herpetologists of nis day, &. . Cope

o *J.- Ry

and S, F, Faird, with having assisted him in the identirication of tne species

and subsp@cies included in his report., Moreover, Yarrow adds, Cope supplied

the descriptions of the species believed to ve new, and he criticised and re-

vised the entire manuscript. ‘'Jith the limited knowledge of the variations and

di,tributions of the species in the Southuest ‘then available,some spécimens would

instances species

inevitably be erroneously identiried. In some / remained to be recogniz~d and

describbdjlong arter they had been represented in coliections, Others were so

1nadequé€§}y described earlier in the century that naturalists were sometimes misled

in thair%efroris to apply names. Thus we tind Yarrow tisting eight specimens

from Aiﬁzana and New Mexico as examplas of the Texas horned lizard, Phrynosoma
horned lizargs’

cornutun, unereas two other /obtained in "southeastern Arizona" are referred to

B Elanice§s1ﬁrln excelleny pldte depicting the torm leaves no doubt it was

a Texas horn“ﬂ 1izard, described as P, cornutum 27 years petore the nane planiceps
1nadvertehtly ’ -

was/anazluu ‘L0 “the same species,

Ontogenetic changes in proportions and more especially in the patterns of
some of thu Ltzards ‘led to their misidentirications. Theres is no reason to
" question ﬁhe fdentity of the 18 specimens, including five from Santa Fe, tnat

Yarrow Liste é: collared Lizards, Crotaphytus collaris. OUne additional specimen :

rrdm'SaﬁiiaFg,fhowever;Ls identified as the reticulate collared lizard, C. reticu- -

e

Latus. Baéadaé'kater it finaily became arparent that this svecles is resiricted

to the Lower nto Grande Valiey of southern Texas and the adjacent states in Mexico,

.'.As Lata as 1900, however, Cope could cite only two specimens or C. reticulatus,’

' ArroW's errolEouE——

both from near Laredo, Texss. He mMust have becoms aware of/ {dentification, which
25 years earlicr. ror Cope (1500:255) observed

hed e aoed Cope ttention/ . . that “Any approach to the reticulation
"’ iﬁor Co: retic’fﬁtus Y app

descrioeﬁ“}s never seen %n collaris, excent in very young specimeng~~-«" It seems
astray
virtually certain that Yarrow was ‘ied/ when he compared rive adult or subadult

“collared Lizard® with a juvenile, and conctuded that the juvenile belonged to

' .ianothér-s§§éie§.
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of the specimens Listed by Yarrow in 187> were 2.signed to other ‘ )
L e..amole, : ’

qu 11 1900 o For / - Yarrow Listed "2 Y» (presumably meaninz two you:":"
wel,

by Cope to anotter sp ies P. modes
t.'ne sate vime were referred/ ‘i‘m rbundrit‘ﬁ'orﬁeb‘ lizard, P.

" Ya.rrow ‘failed to recognize, has recem.l.y proved to be represented

Bandelier National Monument. Hence it .co.:ld have occurred <

tetulation of sources. Withi- recent gecud:s, nowever, the .

vel,) abundant as far north as o8t ol‘ nansas, &.d records for %
) Heve: tne Less, 3
“rado have oeen verified./ Cope's récord of P. ‘cornutum from "Pago

Cplorado, has been rejected ot 'hdid r*awms, and Conant
f X‘: U] l"»exico

.ﬂs. Cope , aowever, notcd that he,' Yﬁrrou and ano..hcr

b*:i&d, who participat,ed in the vlheeier exped:.tions , Were the

pecimen. It is impossible to say, :whether it was misidentiried

Al.led, ntnough it seems most mprobable t.‘xat. P. cernutum would
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Varrow‘s identifications of the garter srakes that had been obtained in

New Mexico were equally conrused. Ye indicates that three species were obtained

8. 3an Ildefonso, namely the species now recognized a5 ‘thamnophis eiegans, 1. sirtalis

" ang .1, marcianus, The first two are readily tound in the area voday, but the third
apecies, marcianus, whicn ranges northward to Kansas east oy the Sangre de Cristo
. Mountains, has not been found north of Alluquerque on the Hio Grande drainage. A

" third species,.the blackneck garter snake, T

*
——

dyrtopsis, though mentioned oy Yarrow .
- as "not seen," is among the snakes most commonly seen around San Iideronso téday.
. dithout. additién#i intorration one might susvect that ¥, cyriopsis nad replaced 1, _
" marcianus iﬁﬂthe'épper Kkio Grande. Ruthven (1908:02) ieft Little goubt, newevsr, tnat%;
; Yarrow had fhlled ;o recégnize cyrropsis, ‘Iwo specirzens in the United States Nationnt
-»i!'useum, Nos. . 8&1.&-81;17, from San Ildefonso, although labeled marcianus and so Listed
' hy Cope (LB9O LOno), are actually T. cyrtopsis.
As might vé expected, most of the reptiles tnauv Yarrow reported for San Ildefumso* 

are the relat-ively abundant, widely distrituted snecies currently inhabiting the area.

‘In'addit,ib.h‘f 1 %) b‘.;g three species of garter snakes, Yarrow regourted one bullsnake,

; ?ituophis'mé'taﬁbteucun, ang a western hognosed snake. Hetercdon nasicus.

In view or -

o t.he occurrence of two sp:cies of rattiesnake, Crotalus atrux and C. viridis in the

- vicinivy or 3an Iidefonso, it seems odd that the oniy ravtlesnakes from MNew Mexico
ment ioned by-, Yarrow were taken in tne northwestern portion ov vhe state. Lizards {'
.-commonly a‘bi'oad and foraging auring the day, were more reacliy found than snakes,

land not surprisingLy Yarrow obtained specimens of the itesser earless lLizard, Hoxorﬁoklaf

macutata;. the co!.l.ared tizerd, Crovaphytus collaris, and two species or horned Lizard, *

ne re‘Lat.i.vel.y;uuiqvit.ous short-norned Lizard, Phrynosoma couglassi ang tne roundtail

f,'horned‘ Liz-drvd; P, ‘modestum, As noted earitsy, P, modestum may not occur in the

-i}.‘,r exteads rnto
m the souhm:rn noundary of Bandelier Natiunal Mnnumem. less than LY km to the
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'to be impossiole vo verify the occurrence at San Ildercnso

ééﬁés reported by Yarrow, who must have wisidentified some of tho
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€ "vi?ft?t New Mexico, This race of the x‘enm ué.ard 1s perhnps move common;

San .Ildezonso thah other lLizards, Mtnoush Ia:-rou taited vo List 1:,.

.8

tabie that ne raiied to see it. bimuauy, larrqu 1isted no tree lizard;%
' the nowinate surspecies, ¥rogdorus: o. ornata,
ao, ulthongh/ inhabtits rocky areas a.nd,clu 's in tne imgediate

“rhe uzard Yarrow obrainea my have been either Z. neo"exiés,;
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AMUOTATES LIST OF tHE SPITIZSS RESCULIED

Cl#ss Amphibia

Crder Caudatas Salumznders

Family Ambystomatidae: Mole 3alamanders

Tiger Selamander, Ambystoma tigrinum Oreen

?ield ihﬁesti;ations in the spring and summer of 1978, a vear characterized

4

¥ meajer precipitauiun during the warmer months,b¢all=d to reveal any salanarniers -
Ei in the Los Alamoa Nztional Environmental Hesearch Park, The spring of 1979, however, fl
‘ ' was characterized oy unusually heavy precipitation in the area, even though?%Zmpet- |
.atures uerg-a&normally low until the last week in May. whiie I was inspecting the

"épnds_in P#;;rito Canyon on June 1 air temperatures in the area duringrthe middie

~of the day :é#ged}from 11.39C to approximavely 16° C. The previous days had been
Qarmer, uiqngénoﬁgh solar radiation reaching the ponds to ralse water temperatures Ve

5 4o Llevels apéfo:qmating 200cC,

Tiée:"‘; sa‘-i;amnﬂera » as weil as Rocky Mountain Toads, Bufo w. woodhousei,

%" had evidently' desz'si.ted their ezgs in the poéls sometime in May, and Chorus “rogs,

Paeudacris triseriata were still issuing their mating calls., %he Larvae of tiger

o '
4

salamanders Jere readil.y found in pools on both sides of tne stream not far below

';‘-tha junction}pf»fhreemile Canyon at an elevation of 2050 m. Larvae were present
- in channals'iiiliy wherever the current moved slowly enough to permit them to
Tif}.rrest,on ths bpitog without effort. There was a tendency for iarvae in the deeder
"{"'"pdr_xds to form aggregations near the margins where the water was presuma ly war=mer.
‘The gr‘é@tc st concentrations, insofar as I could d:termine, were in the shailow, F
. ponds ,f‘gogg'xl'y ‘1;6-!.;) 15 cm in depth. Large numvers of Larvae inhabited the ponds
fl'.k.":;\r{ mr dow; "st.r_e;a_n, roughly two km northwest of th: outskirts of .hite Hock,

The lirvae captured on June 1l inciuded one with a head-body length of 22 mm,

with limbs in. rudimentary gtages of development. The majority of the larvae obt ainﬁt,j,
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v‘srau tengths rangtad from 70 to 80 mm. I was unable to obtain
- in length
tha_smaller lsrvae, tut the dismrity/betwnan the one o tained

aaumander was discoverad in the area on June 1, It had

; «atgr that Jlowed into the pool. ',_ns _gg.Lgmg.n-zer sesned to be

w3 abnermally thine It may uell sede partl icipzed in the




*§ ,‘i";?even larvae obtained ir the same ponds on June 26 uere roughly the same

¢ B

' "".si_.'z'e as the lsarger larvas found on June l. They varied in head-body lengths Zrom

‘~?30 to 13 mm, with overall dimensions tnat ranged fro-= &5 to 83 mm. The pond that

j_':had cottzined the greatest concentration of larvae on June L was now almost dry.
W lirvae had presumably moved to the stream, remaining irn the areas where the
“.curreni was sluggish, and thete were larger concentrations of Larvae in the ponds

L »

_;_,;fartmr._qwn the stream. The water in the lower ponds was much deeper, and cooler.
{Ii.f.tl.e abm 1{3°C) than it had been in the shallower ponds more then three weeks

'ea!'uer. : ' .

. Yy the nrd ot the first week in Juiy many larve ir tne upper ponds and

ne adaaeent stream had metamorphosed. On July 7 Mri: vfi’liam Atk vs,.m

vour i3 howme 1% brhite

e _m_ te uphoned me in the eveningAto report that a relat’ heavy rai.n
had faklen 15 tfm area that afternoon, I asked Mr. Atkins to insfect the road
drivi*xg his Gar: w.ouly up the pavement,

by / et 1east ns far as the upper ponds. Later in the evening Mr, Atkins reported

*mt. he'.had "di.!g:-evag'ed transformed tiger satamanders crossing the road, along with

"ofdes of rece’ntly '-metamorohosed focky Mountain toads, Buto wooghoisel, another

secies of toad, Eu!‘o punctatus not previously. encountercd in the area, and a spade-

pot toad, E muui ticata. Two recently rransformed sslamanders found leaving the
ponds had'heaq-gbody_measurements of 56 and 62 mm, respectively, rou‘ghly two thirds

; e size of the adult individual ottalned on June L. wWhen environmental conditions
vtorce tiger salamanders to dispense with their gills and-shift to terrestrial haiitats
i be. able 40

: -‘it. is plaim.j advantageous tor them toAcomplete their growth on land.

When t‘\e few upper ponds that remained were visited azain on July 26, tiger

'éﬁlmn«rs wﬁfﬁ still present in moderate numvers. 3ome of them retaired conspicuous
ziils otm'rs- only ﬁstives, but at least ngLf of them had completeLy transfomed.
“he watey was 30 shallow , seldom more tnan 20 cm in depth in tas dzerest portions,

_hat its exvoaure to solar radiatisn :ad resulted in its reaching levels of 3u4,0°

to 3r° C. At sucn temperatures tarvae wita or witnout glils were making freguent

LA ., ¢ ORI TN R " et P, -'.,A._,”.'v,'-“__ "("ii‘vk".,'
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The 4izersions of three salamanders ovtainad
t‘m road on July 7. One tnat retained vestiges ol gills :ad
nf.s of 62 mm and overall dimensions of 117 mn. The other two,

sely idsatical
ueLl as the tail fins lost at netanorphosis » had/head-beody

m. ..he tip &£ the tzit was missing on cne, tut tae cther had

.,kdapt.abiuty of tiger salamanders may pé*mit’ the larvae of the

] q.near,the Shultz residence in_-.'l'aaﬂq‘ue. ‘I‘his large larva

.11 aquarium, into which I int.roduced t'm two transformed Ssala-

a c‘n tha' road in Pajarito Canyon on' Juiq 7. Two days lLater
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;or the oxygen ﬁup;ly as tne tamieratur? rises in incraasingly shallow water,

It is ‘moro“able taat cezletion cf ourgen in the equerium induced the trarsl.r-zii:m
¢-a’ te Tesuﬂue larvas. Under the condititns cbserved i~ Pajaritc Canyon, iowever,
At is plein tbatgtransf;rmations trizgered by deficiencies ¢l oxyger ir breeding
.ponds wculd gfaaily enhance the chances of survival of tiger salemanders whenever
‘xaintall becaze derictent during the summer. It mzy be added that when the

-aéuque salarander was droserved following its metamorphosis it had an ovarall
Length of 180 mm, and a head-body lenzth of 99 mm, thereby approximating closely

vhc dimensions of zhe adult from Pajarito Canyon.

?eu sammnaers towratilthe extremes of environmental temperature now reported
_ervtiger sals;hrd;rS. McClurz??Zund literally thousands of salamanders.(presumatly

r"the~aame s:b;pccies, Apbystoma ‘t, mavortium,inhabiting the eastern hatf of

ﬂbbraakl._ 12» ;_1grat19n pegan on March L1, and reached its peak cn March 12,

mcan of 1. 2°F. Aaide fron coning to the surrace to gulp alr, the sal manders

discomfort ah’ foraging in water that reached 37.8°C.

Tolerannt nr such & wide range of environmental temperatures has permitted
elevations of

tiger salamang:- rs to occupy nabvitats from near sea-level to/at least 3000 m, Dunn

ﬂ19h0) regnrded-!ggystoma tigrinum as an extracrdinarily adajtable species, with

- disjunct distributicn that extends from coast t:. coast in the United States. The

.fﬁfy'adaptabittty of tiger sslamanders,:ag¥ogenstic changes, and mesger samples of

f@ﬂuit speciscns from many parts of their range, hawve made-it difficult to disygnose

'Ed.define s.bspecies. 3evaral hzve been recognized although insurricient data have
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éh_avnilablb to plét their distributions with much precision.west of tha Great Piains,
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'def‘,ne the subszecies in that part ol the stete. The situaticn

Qt. is avident, nevariheless, that recszc hardbooks have

in Q .s obtained in the Jemes noun‘bairw, houevar, would more _'

'Equally possi.ble, h.wever, tae alpine pbpulations may prove to

g}'z d from those south of the Rfo C‘zama, and warrant recognition

Pl i o e

PRI

A
¥
e

&

ROWR




family Pl2thodortidae: lungless 3alamanders

uemezﬁkéﬁntains Saiamander, Plethodon neomexicanus stebbins and Riemer

“Two of the fl?;ree saeci;s of salamanders «nown Srom Nsw Mexico are lunge
Iass inhabibants ot montane forests. One of the two species is known cniy from

k: Ieu 1solatad pnpnlations in the Sacramznto Mountains. The other is not only
-'ondemic to tno Jemaa Mountains, but restricted to a relatively smatl area certering

around the Jemez Caldera. Other amphibians and reptiles iphabitirg these ‘mountains

; uidely distrtbuted elsevhere, but the distributior of the Jemez Fountains Sal-
a*ander~1s so restric ted that the llew Mexico Department of Jame and tish has valid

“easons fur ragarding this amphibian as a 'threatened species,'

;9723, who studied the ecology of P. neomexicanus, mana:ed to {ind

_y%un apecias in’on&y seven of Ll sites where he had hoped to 'ind it. He ottained
“;rther uest than the 3even Springs Fish Hatchery near the edie of
ihu CaLdera. Willtams (1978), whose extensive studies of reproduction in this

saiamander revaalad that females remain gravid for two yéars prior to oviﬁes&bion,
now known

port th.;'zhg ciesis / from 25 sites, 18 in Sandoval County ané five in
% s spe octained in oot

_ Alamos County. I have seen specimens / Medio Dia Canyon at an elevation.of

' the
bpbroximately 2&06 n oqafouthern flank of the Caldera, but lLittle efrort seems

have bean mﬁde to ascertain how £ar-morth the range of the‘'species extends.
ugh»cf‘thg?;#g&gls~nat readily accessible, but it seems probadle that the

f afp#a to extend morthward into Rfo Arriba County. It would not

' ;{f i%aisjunct population proved .to be- represented on Tschicoma

,50rea$ Jervice mans) Mountain, waere habitats closely resembling those

»

Los Valles are readily found., Williams indicates that the records
n'Sandovax anﬂ &os Alamos counties range from 2154 to 27h3 m.
o managed to find the vzmez Mountains aalamander at only two sites, both

) jfi’.*ntam in Los Alamos Canyon. On 2B vune 1976 I found wwo 3zecimens no more

e Fe




begaa the search. ’lhe second one was rot encounterad until

fan fhonr later. Both salamanders were i.n logs rasting on

the stream, '. 'l'ne canyon above
azinly "%
"pasided, and densely covereg/with gua mg aspen, Douglas
,nqe_:, as ,weLl as shrudbs and fcn-ba_.~ The air te;mperar.u,re at

. hovered arcund 18°C bur the mo-is_i_;', é&tt_ing. wood . in the

h.mauder was found had reache_d'fgl_éév‘ 1 Littlé.atove 12.°Ce
o826 June, I attempted, * . : '
; elevations sea-level, ovev Yoo w, higher 4hon
npesx 2700 to 2850 m above At.ha Los: Mmus Resarvair.- ihe area

’oﬁben@ern Ilank or ;’P&Jarimqf.!;agptgin', nea_r the divide

ccﬁionnuv rocks. Muny of the téés'i-ééémed'ta be suffiziently

':nncoverad. :saven temperatures :re
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“but a prolcn'sd search Zz2iled to revell zny

v e

salamanders, The Lnredla‘e zres

recaived Ltﬁtis rojisure uring the ensulng wesks raen sracinitatio:n
balow normgl. Yeverthetess I had relatively
‘ 1

litile difliculty in rinding
1 molist logs on the slope wnen/again returned on 2L Augu s. , #ver thouzh no

i
7]
. i » R ad

+"
: salamanders-c0qld be founde. It seems drorable that/eurface activity is lezr-ely

‘restricted: to nights durirgz or following the rsceiot of enouzh rain to sstirate
* “he surfsces Yeither Reagan nor Willlams mentions having seen P, neomexicarus

»n. the surface: a, night. Xesgan's examinati:. of the stomach contents of f?
-39 salmiﬁdhrs , however, revealed a diet consisting of an assortment of in-

peen expected from
"ertenratea,t.tneh.ding some tbat would have / noc:urmal foraging, whereas

nthers';ﬂohm ptb_bably have been found and consumed while the salamander was

_u:xdergrmi’nd.
Our failure to find salamanders on three of the four occasi:ns when we
“tried to find them on the slopes of Pajarito Mountain psints to the probability t

'.that‘f f,nese'émplﬁbim are induced to approach the surface orly when it is saturated.

'rha W msual.ly slander habitus of P. neomexicanus presunably fzcilitates movement
- wmn T ——

1n cmvices, not' on!;{/‘ptles of fragwented rock below the surface , dut ir rottingz

logs s ueﬂ.. m nody diameter of the six salamanders octained on 10 July

4_mitd fman lO to 12 percent oi‘ the length fro- snout to vent,
62 to 67 mn.

waich ranged from
If_ ‘a slender body is advantageous to salamanders that habitually
~-:'~orage it'l“ su_btei}restrial crevices, it could be disadvantageous in dry climates.

‘The iﬂcreaisé?’-in» {he ratio of the surface to mass accom~ =yin3ithe elongation ol

the tpunhk tmpliés that more skin 1s -<v;c32d to evaporation. Inasmuch as the skin

"is the principal orzan of ressiratizn in lungless salamanders, their very survival

‘depends upon the raintenance of a moist integument. Unless tne atmosphere on

the soil s-\mtaca'is saturated, therelors, tie Jemez Mountains Salamander can
most readi.ly.‘ avoid desiccatiin by re‘reating to habigats dencath tne sur '27c

vhere ar:y gi.r en cbuntered {3 likelr o be saturated with moisture,
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- The very spezializations that enaance tne movements of P, ncomexicanus in

subsurface ha‘bi.tats, therafore, impose limits on surface asctivity., These

.Limixatlana a;'e reflected in other spe.izlizations. ‘The e:gs have not teen

';'tound in. t"a salamander 's natursl envircnment, but Reazan offera the valid

5u-g.;e§t.i.9n~ that ‘they are :rovably deposited in cavities i.n the tatus bensath

‘the litter on the: forest floor. Williams notes that seasanal activity is
'largely restricted to June, July and August. The adaptive specializati:as
.or e “emala that permit ner to deposit e3gs svery oihar rrear oresumably
'c-,ompensata'fbr t_!;e restrictions impos2i %y :2:3-mal chznges in the tanmrore-
a’cure in firéprtiée nabitabs st slsveilens Maat rarnge Srom 2200 to il cver :
800 m R ‘
: ' from the vemez Mountains o

Iarinxs aut.hors have Tt alizs! that salamanders/tentativ:i; identified as

"Surycu muui li.cat.a" were montioned at least fifty years ago (Reegan,1972) . ,

venthoaga ,

Ie 'Gdon neorexicxnus was not descriﬁed untit 1959!: Stebtins and 3

R_l’émer._ An earliar’rei‘erence to t® specles, as well as to other amphitiens and
v Under the heading "Speierves multipliceta ¢ope (7))
rapt.iles, ha been generally overoo:ed. 7 denderson and Harrington (191L) reportmfs

"‘r’e found a ml!. salamander rather common under aspen logs near Valle Jrande, in
: thg deu_xez‘ ﬂonhtain‘s. Specimens badly injured in transit were doubtfully identiried
as this species byDr. Leonhard 3tejneger. The Indians to whom it was shown were

‘not famitiar nith it and had no name for it.,"
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’ Order Anuras Tailless Amyni.b;a*pg!: ?mg; ang Toads

Famity Pelobatidas: 30mdefsst Toads

gge; multigucata Cope

are u,ceu to e seer or heard in nort.ham New Mexico oniy
ag;regatiuns in pools formed by '*rencn,in; summper reinse
af i'n reauired to induce spade...ot.s-te _v_entm:e t¢c the sure

; and deoosit. their egzs must appmximate 20 am. Un:il

'”'fébnd no svidence of :wny breedmr ox:f’.tnn ?a;}_arit.o Plzteau

szoradic and un-

';‘;'ans. Zven though these toads can ‘be heara callin.,

of- Thraemila Canyon. The spadefoot M&B or ossing the paved

1t the following day, for the eggs were visitie threugh te
vhen I investigated t-ha vools on 8 July in

] site where the Zemale had teen cg‘p‘fc,b;‘éﬁ,‘ I mas unalle
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to find e; 33 irn zry of the pools. Unlirze treeding sites in many areas re-uerted
'y__'!:read‘ln; .s_péder-qots, the water was clear, althcugh plants were cresent in
;g_;Loy areaa'j.'j Tadpoles of tne Rocky Mountain Toad, Fufo woodhousei had pecn

1riving in tnfgse‘-ﬁonds for severai weeks, but no tadpoles of spadefoots were

aver detected wan though I examined these ponds atJMEFREWT intervals until the
tnﬂ of aep&emcar. ?lainly the female found near the pools on July 7 was prepared
Gr ampl.mms am deposition of her egrs. It seems highly uniikely that osner

! defooﬁ ;ars;?z"msad by the same downpour that brought at least one female to

t’ﬁs surface. ‘?ornaps the amount of rain that fell in Pa;arito Canyon oarely } y;»_.':

r‘eached the threshold of tte minimum required to stinuxat.e breeding activity in

8 9opu1;tieﬁ of.égga multipiicata. The precipitation was appreciacly beiou

y ‘ne. ;md July in 1979, when over 10 cm would ogdinarity" apozcxi-,m e

(66 man
.the t'ao-mont.h pcriod.

The presénce m’ spadefoots on the Pajarito Plateau can no longer be questiored.

}lw& more rematns t.o te Learned about this populaticn, hovever, aL‘chough any effort -

- tudy t'tese amphibians must await the agvent of unusuaily heavy rains, Populations i

'y we bl prove ;to in‘xabit. most of the canyons, - Such. areas as the portion of :

Witen

iia‘zive_l.y f'l.gtg pm areas normally preferred by spadefosts, Conceivaoly

andaa Canyon 'd*xere 3tate Hi chuway b traverses it w:culd seem to provide the

they will also: praveto be inhabitants of such [Lat areas as North Mesa, at least
.'éraa’s whers' tempGraxy potols form at'ter thundersho:.ers, and the soil is deej

¥ *ough to allow spadefoots/burrow to the requisite deptha. It would be of much

interest if anynna couLd ascertain how {ar below the surface spadefoots zctually

éscend. s ndaot mw - 5f Sp2a multiplicata is re’lectad in its 2raad distri-

from _A.rizcna, Tolorado z2nd the nhznile of Jrlahoma s3iuthward ?‘x'r:u;h

Texas. 'ai':d:'.’-’.'e‘:cican Plateau to the ’‘alley of lJaxaca. in so:thern Mexico.

-Its disti..ctiva a..i..g, czll in oopulations inhabiting the Mexicar stxie of Jalisco

mdistinmishable from calls heard in lsw %exice. “he call of 3, multirlicata
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The sit.uatiﬁﬁ in New Mexico

3 to'acaphiopus hammondie.

lcanie. ash. It remains t.o ‘be.
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3 ;houae's Toad, Bufo woodhousei .Girard

Wo toads aﬂre ssen in 1978 until 17 September, on the morning z7ter a few

‘iiltmetera of'fa#p\had fallen the previous night. An adult Woodhouse's Toad
aas "sund under & log at 9:45 (daylisht-savirg time) approrimately two kilometers
;bove the Junciion of the nortn tirk of the Cahada del Buey. The scil under the
;Qg was'dry,sbui e%identLy the toad had absorbed considerable moisture from wat
urfaces for the cox. tents of its bladder were expelled in repeated jets,

. uoodhcuse‘s Toad was oreeding in Pajarito Canyon at Least as early as the
{ddle.df May.in 1979, for tz2dpolzs :;e/,S:§:eibundant in tne pools below the
”-ctiun of Tﬁreemile Canyon on June l. These pools were at an elevation of

40 m., but pqqls from two to three ilometers farther downstream also contained

tadpoles. cDﬁt{ng tﬁe ensuing weeks tadpoles diminished in atundance, presutably

from predation “y Jaﬁdering Sartersnakes, Thannophis elegans and other animals,

ii:nough ta@pp;saiwere leaving the water as they metamorvhosed. After a moderately
ra:'_:y rain on';ﬁe afternoon of 7 July numercus immature toads were leaving the
ponds, and yfesnmably fanning out in ali directions in search of feeding sites.
T§o§e mﬁst readily detected were on the paved road to the north of the ponds,
éving tqwardiihs gdye of the Mesita del Buey. Adult toads were inexplicadbly
fticult to find althouzh one large female was dead on the bank o the pool

irsﬁ examihéﬁ én.duhe 1, Two other adults were seen, one at the edge ol the

,étef n the ﬁppermpst pool, and another on the bank of a stream in a deep channel
 “3£@# the loaesﬁ'pools.

T Zven though I failed to find the eggs of B, woodhousei, the breeding initiated
i %ﬁ-may-must nave continued for well over - month. Tadpoles were still to be found
- iﬁ*the pools that persisted on the north side of the road at least as late ss i

gpst. Tri: "or ed tcads were leaving the pocls through most of July ani august.




5 to have been ricisled vonieraing the disvances traveliled
o In mid-mcrning on 30 august
ipérsing from breeding sites./ an immature tcad “ound on tae

i.é. -del Buey pernaps a kilometer northwest of Tshirsge Iuln oo

-».e from one of the breeding ponds’ in P isrito Canren, This

presu-acly Zorazing, on the north side of a perpendiculzr
was moss-covered and moist from seepage. The to:-d uaken
.;3" £175 kilometers to the northuest, in he trtie- 1l tue

: '_,iga‘.ad this canyon ‘rom its mouth“,té'_ the u::é'er'rea

,_Q mi,‘\t beve Sormed. Their occurrence in t‘aa Cafada can most
it ce assumed th,at eat:h of these two toads nad
oh R‘i&e‘ south 3ide of theMesita del Bney, whlc . :rossed

ntuont.era

over rough terrain to ram:h tha site d‘\ere P

on 30 August
und; in Rortandad Canyon

' he imnediaze area earlier in tha momha 'flooa?‘:a 38 's tcads

»oc' asiorul; plentiful under such dm;dit.ions. -'.‘»ﬂss Chris

th Joodhouse's tcad in Tandelier’ "Iat unal ”on.mant, i--ores
-the stream *n -Pusblo_Capyomn ine s-mrinx "’ﬁ.et a hzavy rain

Iy

ecles were &rcad in the area. eoi‘ m.sa" -.oad f3 nildel

7#‘;“’1 iroutheastern

cKussits to parts of ’.:ashingnon, -.‘;:"-;--"w:-.'_',

st
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Red-spotted Toad, Bufo punctatus Haird and Girard

Of the LB speciss of the genus Bufo in the United States, only the Red-
5apbttad toad 18 adapt ively specialized for arid environments. It is primarily
an inmbitanr, of des: rts, descrt grassland, and the foothills of mountains bore
dering the aéiifti,. It is Less often seen in floodplains of washes than in

5 rocky canyons. ‘l‘ho "uttd‘ﬁed head and body of the species can be construed as
E?""'-adaputions ‘that he; litste its sesiking shelter in crevices. This toad ordin-
Ari.l.y broedn 1n poou of inte mittent streams, in reservoirs and cattie tanks.
‘th only spacthen ol tained was a female in breeding conaition that was round
on' tho road M ‘tho ponds in Pajarito Canyon at an elevation of ca. 2000 m.

5t vas abroad 'Ln ﬂle evening sfter rain had fallen ute in the afternoon of 7
-f}.fJul:r.- - Despito the presence of this one female in the vicinity of the ponds,
' had
no evidenctcould_gp_e obtained that g. punctatusc/ . succeeded in breeding,
- . during
‘sither in 1979 cx-[t._ho previous year, Numerocus transforming toads were in and
.a.round the podls, but all of them were readily identifiable as B. woodhousei.
' Desplta’"th scarcity of Red-spotted Toads on the surface on years with
ubncml sumr pricipttation, 4t seems prodablp that the species will eventually
Pajarito Platesu that
‘prove to inhault m canyons in the/draim ., into the Rio Orande. This river hu .
,nncoubtedla b«n tha nain avenue of dispersal, although Red-spotted !uda may not
-.;;'occur mch farllsr north than Espanols in this drainage. Such toads camnnot be ex-
poet.ed muchi'iﬁ:n the 2000 m level, and they shun heavily forested ares ‘as well as
"‘_"_ﬁmic ciimates. On the whole they are restricted to semiarid portions or .Utah,
. . and Farther south the range extends
_':.Colora.do, 'ﬂsu,IOkl.anom at-the northern edge of their rangey,/from the deserts
| """or Cui:tornf.l-cutuard to Texas, mainly west of the 100th Meridian, and thence south=

uard in the u'ld ln‘ seasonally dry portions of Mexico as far as tha state of Hidalgo.

The tndivid‘ual obtained in Pajarito Canyon is relatively large for the specles,
ith a head-bpdy ungth of 58 mm, Larger specimens have been recorded, and some tah: ‘

. tlh

pA 'uu ;h "the one hmabiting Zicn Calvon and adaacent pu.rbs of aouthnestem/




f-?kmii.y Hylidae: Treéfrogs and close relatives.

+ In most parts of its range it is mainly an inhibitant of
Mmu, particularly those with pexi:idcnt.'atrem. Ordinar-

w\".:..ﬂi ouiauon of ca. 650 m. On- fmmdf-ia this area on

_ng rnaung on a boulder in the Ris Graa&o not far from the
R near tht;

‘

"'t.nat. grou. m the shallow wate érgaﬂng tho{m ream,
' at the edge of a
: v"'podl. . Mkins

ﬂoi_"i'bwlders. It was in short, relativa sparée g@iass near
e later
ik WW pool. B § reu minutes / shor%l.y aﬁmr 9:00 a.p. (Méuntain
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_"3.1n a small aquariun, with enough water in the bottom to permit them to submerge,

ol Hﬁen I Looked the foilowing moggiﬁzlzgz’;emalo had deposited her eggs. The species

“.rhad evident;y‘bred at an earlier date in the same ponds in Pajarito Canyon, for

‘L'ih inéomplétsly ffansfornmd individual only 18 mm in head-body length, and with
conspicuous vestiges of a tail, was found oniy a few meters away from the pair

" in amplexis.

l, The mal§ of the mated pair measured L7 mm from snout to vent, and the female

J;t-53o Tﬁe.otﬂér female from Pajarito Canyon obtained on 26 June measured ‘51 mm,

1;-onxy a -1111§.ter more than the adult female found near vhe mouth of Puablo Canyon.

‘:n;HorO trcefroé; -ight have been found if the area had received appreciabily larger

fjanonnta of precipitation.in July or August. .Gehlbach (1965), who studied populations

:1 of this hylid in northwestern New Mexico, suggests that it may have two or more

j bread1ng seasons in that area. Heavy July rains initiated the issuance or mating

calls mapoo]auhere no H. arenicolor had been observed previously. Gehlbach ob-

;“serves that these treefrogs often breed in potholes shared with the larvae of toads,

oo .. leopard frogs,

~ - +Bufo uoodhggse { shd/Rana pipiens. Thus far the presence of leopurd frogs in LA/NEHP

'fﬁ(lhns renainad'unsubatantiated, but the treefrogs were associated with Bufo woodhousei

. in their breeding activltiea.
g The Canyvn Treefrog ¢scupies an extensive range, from Colorado and Utah
"’ southward on both sides of the Continental Divide to the semiarid northern
fipart of the H;iiéan state of Uaxaca. Ouikg to its dependence on riparian hapitats
in most parts of its range, its distiibution can scarcely be continuous. These
treefrofs ire.occasiénally discovered far enough from streams to suggest that
;*ihzy‘ltf:féiggp aoio distance away from breeding sites. In August, 1542 I was

S0~
H from the summit of

' suprised to discover a canyon treefrog only a few
: Hount Hrightson in the Santa Rita Muntains of southern Arizona. In this part
“of its range, therorore, it is evident that it reaches elevations above 2800 Re
:'It is questiouably whether it reaches levela much above 2000 m om the Pajarito

Plateat
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_e '_ cau fron open terrain., Later om, by day as well as by
s orten heard issuing their uttng;gt,!_._l.a from ciumps of grass

R

poving 1n or nesr shatlow ugur. ﬁﬁﬁnr such conditions they

F st

b

oo

PR

ore than 25 males participating. 'mgy cu.hd aporadically when

A RO S L SRR 3. - 5%

En e

] mcy saemed t0 be to t.ha mating ean nf the specxes, pay
iam role in the maintenance of tom%orities. Other frogs

their spatial configuration within 'broodlng agpog;tions ’

chorue spacad at astonishingly unlzon distances (Bogert, 1960),
mu,y scattored, rather than conmtrataed in any one part

1ng largs smpl.os. My efforts t.o find even one chorus trog
: on’ ptovqﬂ,to be rrus.t.hu.

it




When fwfiygz visited the ponds in Pajarito Canyon in 1979 it was on the
afternoon of 29 /pril, after I had spent the morning in Pueblo Canyon, where
‘the air temperature had reached levels Little abowe L4OC. Shortiy after noon
_‘when I reached P jarito Caﬁyon, clouds began to gather as a storm moved in from

the east, and thc air dropped to 13°C before I Left in the middie of the arter-
""noome If chorus frogs were cal’ing in the ponds at this time I faited to notice
them. Perhaps sdﬁs mating haa i lready taken place, or breeding in this pogﬁlation
. wwilg have been initiated in May. Otherwise it would be difficult to accowt for
. 'my having fohpd three recently t ansformed chorus frogs on 26 June. These were
found in po'ou two or three kilometers below the pond where Pseudacris was calling
on 1 June, - These three frcgs, with head-body measurements of 17, 18, and 22 uun,
'f;reapectivaly'fall within tno\*an~e reported for adults of the species, from 19 to
: 38 mm. uacantl,y transtormed chc us frogs wers not detected in the pond where they
L m calling on June 1 until 26 July, when I found one with head-body measurements
1 qf 19 mun thgttulsffeeding in shailow water. While I watched this frog it was
~""31131’. below .the sufface in water at a temperature of 38°C, and it lunged foruar;l
"vrapeatedlv. biting st something I vas unable to see. ‘
: The dlatribwtion of the Striped Chorus Prog in New Rexico, largely because
. of the difftcg}&ies entailed in capturing specimens to document breeding choruses
fudlly heard in iountainous areas. In my experience thdse frogs are most often
' ‘encountered in swamps and shallow ponds at elevations ranging from slightly below
2000 m to approximately 3000 me Larga serles of chorus frogs are seldom obtained "
.'a'nd the de;:is'ion to recognize two sunspecles, the nominate subspecies in the White,

Sangre de Cristo and Jemez mountains, zand P, triseriata maculata only aléng

~ the northern.botder of the state should be regarded as tentative until larger
gar les from sll parts of the range in New Mexico become available, Gehlibach
o 57), who examined a rew small ¢.iples from no:;thwestern New Mexico concluded

i".‘-,,t..ut these udfo intermediate abd he regarded them as intergrades. Chorus frogs

n‘both .8ides of the nto Orande bt the Pajarite C n n population
ythed extienity of the vig gy that estends into the 4

24 .
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Tree uwd*,'l'!qunurns ornatpy Patlrd and Girard.

Degenhardt .(IL97S) cons%.ders U, ornatus to be one of the three most widely
distridbuted and abmdgnt Lizards in Bandelier National Monument, where it reaches
eievations of 2100 m. In LA/NELP, however, the species is ‘not abundant, and
it seems 'to be restricted to cmyohs ar_rocky terrain with sparse vegetation.
Il_t Ancho th-apecimena were obtained near the tio Urande at 1oLUO m. elevation,
. and one was noosed as it basked on a rock near the dry stream bed over two km
::5 - from the river,slightly atove the elsvation of 1800 m¢ Tree lizards were seen
| tut not uptn_ifc;d ‘at Tsankawi Ruins,.where they inhabited the rocks below th;
clitfs ir‘x."t.u'o pﬁmn-atmiper woodlang at 1950 m. Explorations above this levelr
in nmly:_'et.ery: icanyon from Guaje southward to Ancho failsd to reveal any Iree
:.-"'::leu'-dl;.'_ - -t

baspit‘ the vernacular nams,'lree Ligard,' which aptly describes Ue
>ornaAtus 1na"5~':'parts of its range, the specises 1s nearly always on rocks
or clﬁf:-.u.!..zero‘ it occurs in the Jemez Mountains, The pattern and coloration
of tne s;;a'c"_iéa._v"u'y ext;nsinly from population to popuiation over a moderately
‘wide range ‘t'hu extends from areas bordering the Colorado River in Callfornia
and Neﬂd& :.;_i-u.atnrd to central Texas, and from southwestern Wyoming southward
well into u"or‘fhérn Mexico. As many “n}m subspecies have been recognized,
but few ot ‘then‘ are sdequately defined. GCehlbach (1965) has shoun that the
varht‘iom. in at least one character employed in diagnoses are clinal. The
mmbe’;r of enlarged dorsal scales in U, ornatus varies from as many as 57 in
San vuan County, Utah to as few as 30 in lizards found in Pima and Santa Crus
counties, Arizona. The number of enlarged dorsal scales on spacimens from
McKinley ind Valencia counties in New Eexico ranged from 35 to 53,,however,
and the sampls éxamined by Gehibach is not-readily-.assignadble to any of ths
nominal supspecies.//Gehlbach suggests that the availability of boulders or

proken, egposed. rock determines the local distribution of U. ornatus i1 McKinley
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tnd Valencia oqmua. He notes that this lizard inhabits "montane canyone
- head sit;;ﬁiena;' whereas it is absent from ridgetops, where rocks or rock
outerops m not prevalent, Trees are available in both areas. The situation
1s coapu-,ulp to that in LA/NERF, where U. ornatus was never ovserved on
' my ort-hp besu between the canyons of the Pajarito Plateau, even whsre
tm‘u meus'fto'rlinate on the clirfs above ths Rio Grande in White Rock
Cugone

In smmu vuharo Tres Lizards are observed they canifest a;derinite
- pr. tormco ';.for rocks when trees are availsble. At the Husbug Gold Mine

l5i.n nnptt Bonnt;y, Arizona these lizards were obtained on rocks about

_tun um la orun as they were found in trees. At Pine lawn in Catron County,

'Nu !!cxiéo;&-.heqem, where 20 individuals were recorded,r-sughly haif of them
*®. re on lop. At the Boyce Thompson Arboretum, near Superior, in Pinal County,
. 1 1 S.sctu om.y ono of 21 U, ornatus was in a tres, and the others vere on walls,
- clitfl,..md., _k.u_t,_fslde of a concrete oridge, but only two were on rocks. local
condit.ioha'.hy -.;veu dictate the choice or habitat, however, for the only place
1 evur mmgad t.o find U. ornatus near Boulder City, Clark County, Novadn, was
o - on. tha neu\ly wrtlul ¢liffs of EL Dorado Canyon, where the waters of Lake Mead
‘wen riaing behind Hoover Dam in 1934.As Gehlbach observes, there is no sound
reuon to chanct-erizo Urosaurus as . "pmnt-awelung" and the v.rmuur name
now in use is ‘nupt if ..ot misleading,
Lilm lost other sjecies of the family Iguanidae, U, ornatus whiie abroad
" and roraging norml.l,y g:intains the body temperature at levels that seldom
drop bemw '30°C or rise above LO.0°C, The temperature of only one was obtained
 in LA/NERP, It was a rale,
paken shortly atter 8100 a.m. on May 26, 1978, while it was basking on a rock
In Ancho Canyorn had & cloacal temperature of 34.8°C, when the ambient air was at
18,3°C, The body (cloical) temperature falls well within the range of 29.6° to

140.0°C rec¢orded ror 86 lizards of the species drawn from 2 'popuutions in




: counties in Hew Mexico,

The mean ror body tenperaturea in

is,-' 15 36,20 C, It is of intercat v ffm that virtuaily

of pubtist;ed'racords
el steep-aided
of 'tih”'kip Grande in
._ghgﬁ ‘ohserved on
‘ndulatus.

.t D»ollings at

the s,-'pticl,o?s_ reaches
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Reptiles, Class Reptilia

Lisards, and snakes, Urder Squamata

fizards, Subqorder Sauria

Jguanas ano close relatives, Family Igumidae

" Funce M.nrd, Jceloporus undutatus.

Fou Lt;ards in New Mexico are more adaptable than Sceloporus undulatus.

' The spec‘.aa 1.: uong the most wide distributed of the iizards in the United
i gtates, lnd in: MINERP Fence Lizards occupy a wide range of habitats. Through-
'o.xt the Rasnx‘ch Park no other reptile is so commonly seen, from the first

- warm dnys "f_Aprll anda on clear or partly cloudy days through the summer un-

'zu diurml t mperatnres begin to drop around the end of September, or at times in

8y or even November,

Peice lizards range from little above 1640 m at the Rio Orende to the

. open. hﬂlaﬁiés; ‘and mesas with open stands of pondercsa pine near 2500 m.

' They u"é M"&i@ﬁﬂg , however, for their maintenance of body tempsratures
.__-v:lthin t.m mgb of 32 to 38°C dictates the need for access to direct sunsnine
1.!' t.nay re to remain astive, Fence lizards are eeldom active at tenperatures
. mich belml 32 C and they can tolerate thermal Levels a few degrees above 38°C
: "only for r‘ut.!.vely brief periods. They absord solar heat so etficiently, how-
ever; 't.ha-t‘_{ on-c‘ool. clear mornings it was not unusual to find Fence Lizards
| fdr'tgix.ag‘ff;\ﬂv;ith';,he body temperature slightly more than 20°C above that of the
mbiem'f'ifr.
' physiologically

" The uaintemnce of body temperatures within a relatively narrow range/
compatiblg Hi&h normal activity, however, imposes restrictions on the lizard's
cholce of _habitat. Fence lizards avoid shaded terrain and narrow canyons with

dense vegétation. They are not seen in fir, spruce or aspen forests, where

baa{k’i\_‘nlg-_iahl.du \n difficult, aithough they are sometimes presemt in clearings.

B e el st e i







Collared Lizard, Crotaphytus collarisiitay,

Throughout their extensive range Coliared Lizards avs muat often seen on

r¢cks, whether they consist =l isui«‘e’ chunks of zcone, outcrcy ., rounded boulders, é
¢ such man-made structures as rock pi.es or cairns, Invariably they are in areas
of sparse vegetation and away from tre¢s. Collared lizards ordinarily select a
rock or boulder that wiil afford them ;eady access to all available sunlight as well
a8 an unobétructad view of the surrou.ding terrain. The place whefe they habiiually
station themse'ves must se:::_/::‘i vas-ing site, but as a Lookout. It may be as
littie as 20 om or we il ovei a meter a’..-évg the gi;:und, but usually it is tne most
éxovated Qif.e in the im~ediate area.

Basking Gollared Lizards are constantly on the qui ii}_g, not oniy to avoid
such predators ta hawks and roadrunners, but to detect the presence of the insects

these Lizards
and other arthropods /. ordinarily consume, Casual observations suggest that

Collared x,izdrda_ become aware of the movements of grassht;ppera, cidadas, and prey
of bowparab.u' size at distances exceeding three meters. When threatened,Collared
Lizards sqmt.im'es scaper several meters away from the basking site to seek
shelter, nearly always under a rock. When they bask on rocks or boulders not
deoply imdodded in the substratum, howsver, they commonly excavate burrows under the
rock 1into which they hastily retreat when enemies approach. 7These lizards fina
sheiter in éuch burrows at night or even - during the day when air or substratum
temperature® reach excessive levels, above or below the range they can tolerate.
While basking or roraging Coliared Lizards are able to regulate the intake
of solar heat, largely but not exclusively by means of their behavior‘., Their skins
may be lLight or dark, refiecting or absorbing heat as the.melanophores(or black
pigment cells in the skin) contract or expand under the controlL of the autonomic

system, At temperatures a few degrees below the threshold ¢t .he range that

permits them to become active, Collared Lizards in New Mexico are decidedly blackishe

This ailows them to absorb radiant heat 35 sZficiently that Collared Lizards ;:ith




o | x5

: W velow 30° are seldom found abroad »

All but two of the temperatures fell between the extremes

' ‘. ahd “he mode for both males and females was approximarely

. ‘finperaturu of CoLtared Lizards in widely scattered

d & total of 58 body temperatures of C. collaris recorded
wr:{:e“éounty, California; - !avnpa;; Santa Cruz,.Pinal and
Lrhonn 'chnloy, Socorro, Otero and ango counties in
the mxicau states of Chihuahua tnd Durmgo., The mode tor

1@ 389C, o  essentisily the same as “that reported by Fitch.
i site sampls {4 37.2°C, slightly oelou what ¥itch reports as

fott the much Larger sample obtained in Kamu The range in

»f 2 smaller sample, It seems more probabis, however, that the

d uhtu air tcmparatures were within the eleven-degree range vee
'rha ovpr-au range was bstweon Uob%nd 36,0° C, provabiy not
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significantly different from the extremes of 21.6° to 36.,6°C ror the air
tenperaxu&os I obtained, 94 per cent of which fell within the eleven-degree

" range of 23° to 34% used by Fitch, He adds the pertinent observation that

when al:  temperatures rise to lLevels approaching the mean, from 37° to 38°cC,
for body ﬁbnpernturea within their normal activity range, Collared iizards sesk
;helter'nnderQTOund. Fitch interprets this behavior as evidence of the lizard's
prefere.ce for lower air temperatures.
It i{s noteworthy that when & Collard Lizard is abroad with the air tempera-
ture appr@achlng 38°C, it becomes advantageous for the reptils to avoid exposure
to rldiazz;t! it 18 to avoid an sccelerated rate of increase in its body temper-
ature. “'he tigard can most readily dispense with the intake of solar radiation
and dis) ipate the heat from its body by seeking sneiter in the cooler depths
of tme tunnagjﬁxcgvn&cd under an insulating rock, #hen the rizard's body tem=
- perature is below thal of the ambient air, however, the Lizard can remain alert
and ac&lﬁ. while it r quiates in-ths intake of solar heat, Autén&nic control ot
the melanophores augm nts the effectiveness of orienting the body to increase
or decresase the perce: tage of the body surface eiposed directly to the sun's
rays. In arid and seui-arid environments, diurnal lizards absord radiant heat
ataratea that more than compensate for the heat logt t0 tﬁe air by conduction,
coﬁvexion or radiation. At elevations of LLUSO m in the sltiplano of the Peru-
vian Andes Pearson (1954) found iguanid lizards foraging with body temperatures
as much as 31° above air temperatures of 09C recorded in the shade.
Thn'precoding discussion may help explain why Collared Lizards in the
Pajarito Plateau area appear to be restricted to the warmer, more arid terrain
bordering the Rio Grande, ‘tThese lizards are not abundant, eitner in tne'main
canyon of the river, or the canyons that drain into it from Hhe Pajarito Plateau,
I saw only four individuals during the two ycars when I was engaged in fleld

investigations during the warmest seasons, «.though I might have seen more Collared
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‘in Ancho Canyon at an etevation of 1700 m. It was an adult

ver { meter sbove the ground along the dry:stream bed., 3Liightiy
ffor: to the north, where a oranch of Ancho Canyon dissects

, and Mater Canyon, a Collared Lisard had selected a relatively

the very edge of the mess at an elevation of 1925 m, Where

nates in vertical basaltic}ci ea tbmt a kilometer to the
sarda of the species

: ‘nrd was not seen, alfhm'g?!/ v.ave gained access to the

in just above the ciiffs at e.euﬁt.'iohs a x‘w mters above
lt-youn Collared Lizard basked onan isolated rock on the mesa
-&guth of Pajarito Canyon, It s qmubmbh whether Collared

uwost o. ths west
als - the vertical walls that form/  rim_of White Hock Canyon, dbut

k.
tées to the canyon scarcely 50 m from the rock where one of these, - i
¢
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ervad a Corlared Lizard near the mouth of Los Alamos Canyon
I havev seen the species within a few meters of the Rlo Orands

dia Canyon at an elsvation of appréxlmtaty 1660 m, The bouider~ .

BRI R .

anyon that extends for at least 10 lci-'ab'ova its junction with
#’10' ro'somhlea areas inhabited by Collamd Iizards in other
"llthough I failed to find any in Guaje cn at least five trips
An vitavly warm weather. Such negative evidence is of Little

" of te general scarcity of Collared pﬁarda in the foothills

uw gpeciés may yet be found mt.hc wash-below Guaje Canyon.
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The extraordinarily wide distribution of Crotaphytus collaris in the

':.,1United States is not readily exptained. It is excepticnal for a iizard ' :fQ

-supposedly adapted for rocky environments in the arid foothills of the West &

“"to have .a.. x‘;ﬂse'czxtending across the Oreat Flains almost to the Mississippi

Kiver, Spe'cuu_-.ud'basking habits that permit the Lizard to maintain its body

'témparatuiaé at a mean level comparable that of human beings understandabily

- :x?esti'tcf."t;iﬁ' sp&:lo to enviro~ments with sparse vegestation ana at least a few

'v'x‘*ocks. We lrust ‘assume that these m¢ager requirements can be met, not contine-

"'ucnsl.y but. n awtered Local.i.t.ics rhere rocky strata have bécome exposed, ail

"nhe uay,rrm ustern cnufornia thirough most of Arizona, New Mexico, Texas ana

... Oxlahoma tao HiSSOuri and Arkansas. Collared Lizards are known from southwestern

Oregon soyfgheaatuard through more than 20 degrees of latitude to the Mexican .statea

"".af Daianio,‘éacnecas and San lais Potosl, ‘They occur at areas near sea-level on

A;tn'e_ fcogsq.._ 9_'! northwestern Mexico to ezevations reaching 2200 m on the desert stiope :)

;Abf tbﬂ $§niﬂdbr;el fountains in southern Calitornia. B
Tuo b'l.,lck.pm separated by a light pand extend across the nape from shoulder

0 shog;de_zf". rq';rutng the ‘collar' that readily distinguishes il Collared Lizards.

Thay vsn&'ﬂidnly'in.coxor as well as pattern, however, with complexitiss in the

o dlstrtbuti.ons 93.‘ ‘distintive forms that are belatedly becoming evident with the

1,

. acgui.sitiou of more widely representative collections, A Collu'ed hlzard,uith
the patt‘em and colcration of the populations in the Mojave Desert,for example,
inhabits’ and Canyon and ranges into the Painted Desert along the Little Colorado
repressnted by males
River. Popuutiona both north and south of the iLittle Colorado are/greenish in
color, 1n contrast to the pinkish yellow that characterizes the males t:it seem
to have been dgrtved from the Mojave~(rand Canyon populaticn. Unfortunately the
only syétemtiéts who have made any effort to defins or distinguish weil differ-

en. iaud pOpuLati.ona have empioyed a piecemeal approach. Until the whole assemblage

has_'ﬁ“n studiad %¢ cannot be sure whether we are deaung wlth an unuaunlly plastic




Shon-h& md bimd, Phrynosoma douglassi Beil.

Km nad l.lnrds occupy & wide range of habitats, from Canada seuthward
thmgn the Uhitod States and across the Isthmus of Tehuantepsc in Mexico to
mthvmtsm Guatemala. Three of the L3 species inhabit portions of New Mexico,
Jcm _;ﬂ_@msm _g_lghast is one of but two species known to range into the southern

h_foothi.u.a ot; thi <Jemez Mountains, and it is the only one found thus far in
| ‘me:mbtams and colors. of horned lizards are such as to blena into their
:Mtur;li mtr‘mndi.nga. Selection permita tne color and markings to vary from
one a.rea w' znc next, depending ot. the color and texture of the substrat\m. the
broad, .aygqgwﬁg;httened body thit characterizes all norned lizards virtually
' ‘Saliterabea;é-ixzi:-iﬁs.llaah shadow., Moreover, the spiny projections on the head,
'md pmicnml} those that fringt the trunk on most species, help to cbscure the |
body outlino. ,'l'b;,eu reptiles, thurefore, are fantastically well equipped to
| ; -baski or rorm i.n the open without being seen by their enemies. Many more
horned Luards ue undoubtedly preseni than we can ;wr detect in ary given
'a‘rel,..and P. dm Lua is surely more wideiy and abundantly represented 1n’ MINERP'
- thap the run records available would suggest,

in 1978
The’ bn).y horned lizard seen in the Park/was a juvenile obtained at an ele-
vation of 2900 'y-; at the upper end of the Cafiada del Buey. It was found on L7
September, ax‘t-er a light rain the previous night. ¥The sky had been ove’x::st, vith
. the air r.empenturc at 14°C at 6330 a.m. Altough the air had bar:el;'; 19.6° C by
: 3328 p.m.-, rt.ne »Liz;ard had evidentLy veen basking for its body temperature was 34.5.9C,
'.-Thie is weu. ut’ihin the range of body temperatures recorded for memoers of the
| dpocios unt;ie f-briging urder natural conditions in other parts of their range.

Two apﬁci.mina of the Short-horned Lizard were obuained in 1979, one at 2100 m
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tnilarlties of the twc species, it is noat improbadble that

140, avold,
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Whiptails and Racerunners, Family Teildae

Chihuahuan Spotted Whiptail, Cnemidophorus-exsanguis Lows.

Appraximately 36 species are now recognised in the genus Cremidophorus (Cols, l.
a group of lizards widely distrituted in the Western Hemisphere rrom eastern Oregon
in the bﬁtted Stat.ea southuard through Mexico and Central America to Brazil. At .:
: _ : portions of s
least 12 of the species have distributions that incluse/  New Mexico., Three of ::
of these gpac:.aa are represented in LA/NERP, but only one is widely distributed dn -
the mi md éo-nml.y seen, AlLL three of the species are known to reproduce |
mh0n°FMthllh. An extensive literature dealing with uniparental populations
_ who summarizes recent . -
of whiptail lisards has appeared within the last decads. Cole (supra cit.),/iiteravw

notes vhat & few species of Cuemidophorus include bisexual ss well as all-female

popilations, whereas no males or other speciss have ever veen found. Cola's

investigations have pointed to the probability tnat some parthenogenstic species

have u_-iga-n as a resuit of hybridization, and he inciudes C. exsanguis with the f :)

_species shown to be triploid and unisexuals -

The only specimen of this spacies cbtained in the area covered by this

report wu ootained not far from the Rlo Orande near the mouth of Ancho Canyon

at an elevation of 1650 me Mr, Ted L. Brown informs me that he obtained specimens .

farther up thq river at 1665 m, at the mouth of Los Alamos Canyon near Qtowi Bridge;.

It 1s notaaort)v that Degenhardt (1975) reports C. exsanguis as having the widest |

distribution of any whiptaiil in Bandelier Natiomal Monument. .He m_naged.to obtain

specimens between the elevations of 1615 to 1830 m, mainly in grassy, semi-open

areas of. several canyons, including White Rock. Access to other canyons that

drain into the Riv Orande at Wh'it.e Rock Canyon at‘férds a ready avenue for the

nort hern diaparaal of _e_._ exsanggis'. It miay not range much farther north than

the mouth of Los Alamos Canyon, and within LA/NERP it wouid seem t0 occupy habitats
occupied by C. velox.,

at least 200 m below areas/ . TDefiTled studies would be required to prove

that these 'tuo species are as intolerant of each other as the limited data suggeste :)

S o




18 mxu:axms may not ve wholly riparian, but perorgds g{nits occurrerce

pe.h of Alluquerque indicate tnat it is seidom seen more/four or rive
s from the Rio Grande and its tributaries.

In‘1952 when this species was described fro- svecimens obtained in

q‘m,ér:dfcqunty, Lowe and Zweifel regarded it as "primarily a bottom land

t,mt is to be found either infrequent Ly or not at all in yucca-grass,
untp.r or pihon dominated havitats atv " his Latitude.” At the type
they found C. neomexicanus occurrins sympatrically uith four ocher
the unisexual C. exssnguis and C. tesselatus and the bisexual C.

__» "-homtus. the habitat at the typej locality is described as

. inoseensQSPorobolus airoidas playa immediately to the west, and

: Az'igtida adscensioi_-aouteloua part ata graasl.md on: a sandy,

1 slope to the east.® In this are: 0. nieomex’ canus, liter:
‘(Lowe and Wright, 19 5},

Lowe and Zweifel found C., tigris"on the playa proper along with c.
W : and Co. inaruazus '

Yoty GAF md_c. neomexicanus,“ whereas C, tigris T' 7 ‘were commonly observed in
ing yucca-grassland, where C. neomexicggus did not occur, It was t.he

; 1zard in the saltbush-sacaton habi.tat," ‘wuever, at this Locality.

Not far away, "on the Jornada da_l Muerto, where Hussian-

8 kali, an early or pioneer successional element) existed in

tative abundance of the species, and the s'hitts[the densities of. syme

that accompanied changes in the dominant vegetation as one moved

;‘pm‘nnogeneuc/ was by far the mo' ébundam or the five species. :
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vwhiptails of the two species, 69 per cent or which were C, inornatuse In aqothex;

. area occupied by Holbrookia maculata, Uta stansburiana ard Phrynosoma doujlassi,

-. a8 well as by the two species of Cnemidophorus, Chrisviansen assembled 199 whiptails. g
In this aret, descricted as being "less disturved,™ 80 per cent of the sample proved 4

'r,'o beiong to the bisexual species, C. inornatus, presumably indicating that it was

e A e,

‘four times as abundant as tne unisexual species, C. neomexicanus, Lizards of this

: -'species "udn all coliected atong road banks, ditches or near piies of man-made trash,® |
. generaily in "sparsely vegetated disturved areas," and Likcly to oe fcvhd at inu bzse - ’

and trees," :
6f "iarge weeds, shrubs/ Unlike the unisexual species, C. ingro-tus in tnis area, :F

‘é‘titnin the city limits of ubuquerque) ®is found in or aro(,uhﬁ w.grazed areas of dense
grass and short herbaceous weeds." |

: De'sﬁ-iu his Irequent encounters with both species i the two main study areas,
Christnmnreports t-txat; closer analysis revealed "welli-'efined ecoLoz’ cal prefer~
ences, uhici‘i largely prevent" the . . intermingiing of the wwo species. Tnasmuch as
both atudy’: _'_.araa;were in vacant lots descrived by Christiansen in his summary as being
| '“nearly mn;r;z\-opoiltan" it is perhap# debatable whether any truly ffnfist.uf ved tHabitvats
remain.unaer'suén conditions, Christiansen specirically notes tne pre::nce of weeds
"in tne nabitats .ot both species, and thelr presence would be expscied in the habitat
‘oxi‘ C, neomexicanus as defined by Wright and Lows., This unisexual :pecies msy indeed
thrive in arsas recently disturoced by man., If the .range of C. neo:axicanus is actuallsv
expanding ﬁt the expense of _C__ _gnor‘x-mt.us, however, it seems unexpected to sey the

teast to discover that from 69 to 80 per cent of the whiptaiis in the study areas
belong to the b_livse:max species reputedly being replaced. Cuellar (1977) cvserves

that C. inornatus ccr.monly occurs sympatrically with the parthenogenetic species,

and he suggests it is behaving "essentially as a unisexual species ™ whore it occurs
in disturped sites. Taylor's (1965) account of C. inornatus and the unisexual spescies,

C. velox, sharing the same nabitat in Santa Fe County can scarcely be interorsted as

. - ", . .ty RS JUN . L. 3 vy
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aush Lsrrea divaricsta, is the dominant plant. One might also infer

2_.‘ anguis.
' abitat. , but c inornatus was nevurmlegs more than..fivo timegas

the b!sexual species, C. tigris, were s:.most equally abundant,

D )

ere: :resent," Zweifel observes,"cne wxs strongly dominant, oute

hy & minimum of 2,2 tc 1,* In tho La Mota %untain area wnere

vy oo

10h specimens of C. t igx_:is and all
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;. specles. "?Jna_n many individuals of each species were placad in = single aquarium, as .

significant rote in its alleged disptacement or C, inornatus. He cites only one

instance of &ggression displayed by C. neomexicanus in its natvive nabditat. In the

Laooratory, however, he observed many attacks hr individuals of the iarger, unisexuat

many as hatf of the C. inornatus lizards were killed.% "Moreover, "large C. neomexicangs

were {requently seen biting smaller adults of C. inornatus on the head.” The bi-
- . sexual speciss never attacked C. neomexicanus, presumably even when caged with
'.snauer members of the species, Under the conditions of sympatry, C. inornatus
could be expected to find tne situatvion disadvantageous.

Christiansen's account contains many pertinent observations and much original
) data. His c;ompqrisons of the two specirs are instructive, btut of necessity his core
clusicns are based in part on inroristion derived from the Lliverature, as weil as
from i1 own estimates and assumptitns cautiously identified as such. When he
spéak‘s of the "s'evér'a'l advantages ov:r C. inornatus" that C. neomexicanus ®appears
t0 fpoesgss," despite reproductive potentials that vare "effectively the same,"
he kfail.s to explain why C. inornatus is from three to four times more abundant than
the larger, more agressive unisexual species in the areas where he conducted his

"investizations, As noted in the reviews of the inrormation summarized by Zweifel

and o
(1905) /rayior (1965),C. inornatus is reported to oecur in almost equal numoers with - °

a unisexual species in oniy one specific plant associatione In all other habitats
wher_e the bisex’ua!. species shared its habitav with unisexual species, including (_2_.' |
tesselatus and C, exsanguis in Texas, and C, velox in New Mexico, C. inornatus
was from rive to 20 times as abuncant as its competitor,

Writh and Lowe (1968) cite no evidence to substantiate their statement that
"the geogripnhical range of C. neo;mexicanus appears to be expanding...at the expense
o.S g. v&ﬁ&r’gatv,s." Christiansen quotes the statement, but without menticning any
s;;;.cu'ic avidence he writes that "the present study supporvs the hypothesis..."
Iv is more(yk;thv.m probable that the activities of man and his animals are dis-

turbln,;,_;ii.amﬁting, or in many instances destroying natural habivats at acceler-
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l\'*'ss'ian thistle, while _C_._ tigris and 9_:_ neomexicanus shared

dte and creosote bush., When a wet year followed, however, Medicsa

fhvard through the sait cedar-saltbusn association. Under more

naps

. 8seidmm o
s evident thnt we are / deallng‘ultn _retativery simple,

'*Qh vlow of the ghanges that occur fron placo to place or from
sca*cel.y any statement can be made t.hnt. éccurately describes

for of any species beyond a given tlme and pLace. No evidence
that in North America
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Gﬁa;o, Bayo,Pueblo, Los Alamos, Sandia, Cahada del Buey, anc Pajarito.
Arvhough I found Pence Lizards and skinks on North Mesa and Xwage Mesa
at slevations petween 2070 and 2100 m, no whiptalls were seon, I failed
to find any on Barranca and Otowi mesas at comparable eievations, but
one wniptail ﬁu obterved in recentiy cleared terralin at s : isposal site
two xi‘.mtofs west of Tshirege Huins at the lowsr end %f ﬁ'f;t;c Mesita del
Buey. ‘fha disposal site i{s surrounded by piﬁon—;uniper woodl.nd at an
elevation approaching 2050 m.

Prolonged field work in LA/NERP will perhaps reveal the presence of
Ce nlnx 4n a vider range of altitudes, but its arfinity for partially
cleared areas in the ocoton:;he upper end of the pifion-juniper woodland
in tne canyons is evident, It is difficult to expiain its absence from the
mesas 'cove;;d ;:u.h'ponderoaa pina foreat/goﬂon-auniper woodland® (see Anon., 1977
Lige um)/“g?:m Logs and stunps/as there are in the canyons. '

Dsgenhart (1975) reports C. velox from only two canyons,

Frijoles and Lummis, in Bandelier National Monument, at eisvations between
1800 and 1925 m. this range in elcvation is likely to be extended with further
investigation, Although Degenhardt notes that the distribution seems sjpotty, -
he suggests that populations of the species are awaiting discovery in tne southern
part of the monument, Evidently 0. velox is neither as abundant nor as widely
distributed in Handelier as iv is in LA/NERP, where = C. exsanguis is/ ‘mown from
but two canyons, not far from the Kio Orande in each. In contrast, C. exsanguis
is the éne whiptall in Bandelier that is common and widely distributed. Itvs
attitudinai distribution, 1615 to 1830 m in Bandelier, would overtap that of
C. velox, ' }mg::g?xhardt reéprds both species in Lummis Canyon, he does not
indicate whettsr they occur sympatrically, <the vint‘ormat.ion now available for

LA/NERP would suggest toat the areas’ occupied by C. velox are widely separated

from those along the river, where C. exsahguis and C. neomexicanus occure




however, emphasise the “dis!urbed* nsture of the hsbitats -

henogenetic species of Cremicophoruse ‘they draw attention

ion of alloploid partienogen: tic species of Cnenido orus on
.Continental Divide &t "the broad scotone between the Rocky

stem Madre,® Xight of the nine uniparent.u species of

&ﬁw anm one feature in common. *Each !.a vturacterlzed by such

y as dlsclimx, marginal, ecotone, trmumt., extreme, and

L
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uare onco far more widely distributed, but became restricted to current levels
_beumso they were forced to retreat &s the visexual species invaded "the more

at.wio, widoapread habitats® such asthe® Thornscrud, Desertscrud and Grassumd"

seemingly ¥
tmt arou? ir 80, Wright and Lowe/attribute the origins and dispersals of the |

uni.s_em;l.apecies to the disturbed conditions that antedate the arrival of man.

The plants referred to as 'weeds', howsver, are those round grou'ing mainty in

I TR WO
S o TR e

.regs that human beings have changed in one way or another, commonly by the :

renwalmr deatruct.ion of the natural vegetation. Wher. ecologists or systemti.sta

commoniy
refer t.o duturbod environments, theretore, what vhey/have in mind are such modi- -;_: ’

. . ay thosé resulting from fires, ..
‘ic‘tuﬁ’ -Jrovergrazing, timber removal, or even strip-mining. Thus, Chrlstian- ;j T

.sen (m &-_.c;lt.) spacirically refers to the areas "disturbed by man and his ani<
mla,’"l '"ahd, ¥right and Lowe employ the same phrase, g

Tbgrom, of course, varlous degrees of disturbance, and no aimplle'ua;y |
of ‘specifying how much disturbance has occurred, much less what degree of change ;

su"'y betore any given habitat —~ . ' becomes ®little or not at all

ava‘&': bis for bisexual species in.the genus,® to use the phraseoiogy employed by |
. Wrigm and I.ouo. In the opinion of many biologists the destruction of natural .
,nablt.aw, not only in New Mexico, but throughout most of the Southwest beloa
the olavatlon of 2400 m,is laztg:ibut.abla to the introductifh of mgn's domestic
animl.a. ‘.l'hoae concerned with game management in New Mexico doubt- that any

. " with the possible exceptions of mountains above 2500 me

tmuly mtuml habitats remain in the state/ If the uniparental whiptails had
invada_d .u the habitats supposedly avalilable to them,(and presumably "unavaile :
able™ to the bisexual species) they should be far more u#despread in the Southue%: .i
than is now. demonsyrable, |

‘rh).a is not to deny that uniparental species, uh ther they arose from-
n some

hybridization)or from some al.t,arnate me??(ﬁ'irxd advantages 1n disturoed hedbitats.

of ervironments
In view of the widespread modifications/arising from man's invasion of the 3outhe

wegt, this might be difficult to prove on the basis of circumstantial evidence,

3 A - i . < . b e et o,
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9 j.n parthanogbnetic apecies. Perhqgi ortant is
Y A m ::msibtut.y that

t-..m ton be / &s avidence thn uni:mal popum.tona have e:rol.
vlwod

as -the spread ol!'




_the. Mﬁm adopted for the ™true primeval forest,® 'uhwr)(tne upper ieaf canopy:

h coutimousmd the trun:s are mostly buttressed to surtain tne huge turden of F:8

fblim& Wnere tne trees had been removed grasses and other plants grew to g
hgt@;t.s or jO to 70 em or more, but a network of roads p:netrated vhe areas f

wthuiu uerb readily seen on these roads, and far more abundant than any other

rcpt,i.m_j 1.n t;aa arvoretum, 1o obtain the cloacal temperatures or 'onese lizards
- - ghooting them with .
1 pgg/. ﬁ": _._ 22 long rifle shot cartridges in a single shot target pistol with a

bmol 255 cil in length. Temperatures of ths iizard, the air and sometimes i

' . tm substntm were ootained foullowing the procedures descrived later the same

yur (Bogert, 19119). Under favorable conditions at Lancetilla I was somet imes

‘

_cem. of the whiptails proved to be females, The preponderance of
.mut m thehnmpl.o muy or may not be attributable to more secrotivo nabits of
fouua at tné spacies, but there can be no douot that the uancetnh population
uls uiauxual ln 1949,
' 1doghorus temniscatus is imown in the Atlantic lowlands from Ouatemala

%0 Bx'a:u, probabl.y as & series of disjunct populations, with the largest hiatus
in Costa iticss. As Vanzolini (supra cit. 1970, 1978) discovered, the species has
followed the Amazon River to penetrate the interior of Brazit, at least 1000 im
from the coast, In their recent account of the lizards of Honduras Meyer and

Wiison (1973) note that this whiptail is "common along the beaches of the Carisbean




Mo horua :Ln south central New Hexlcb. Madica's account of




. Gem.bach (19b5) veriried the occurrence of E, obsoletus in Valencia County,

M e RIS T

Skinks, Family Scincidae

Great Plains Skink, Eumeces obsoietus Balrd and Girard

This skink, the largest of the L3 species of the genus Eumeces represented
in the 'l'lnvif'ed States, is regarded oy Taylor (1935) as having its.closest relatives
in China and the Rjuikyu Islands, Taylor examined specimens from seven countles

. - "
in Eew Mexico, including Valencia and Taos n,\tne northern part of the state,

which he beueves is :‘ «the Zx‘ox’thﬂeatern Llimit of {ts range in New ne. icoe There
are no reeentc rncords to substantiate the occurrence of the species i Taos County

oft hls map showing the distribution of the species,
.MIvl%(ﬂMﬂy plots the record for the town of Taos on the he ters
of t.ne Cuudnn atver, in Colrax County,. d?

The ﬁ.x'st specimen to be obtained north of Sandoval County was a.juvenile
captured on sSeptember 20, 1979 near the mouth of Ancho Canyon at an elevation of
1650 mq 'It. was abroad and foraging near the stream not far from the Rio Orande
in an area of juniper, saltbrudh, sagetrush, and chollas This is evidently the
first record of the species from Los Alamos Countys Although it say eecur farther
nortnuard along. the Mo Grande, tn's record for 8.' obsolatus. coglgl reprssent the
nortnern extremity of the range in New pexico. west of the Sangre de Cristo Mountains,
The apocios has been known from the Canyon de los Frijoles in Bandelier
oo ;t, where Degenhardt (1975) obsemd two individuals at elsvations

186&‘. This was in an area evidently nct far below the head-

quarters of tho National fnonument, wheie imnature B. obsolstds nave been observed
sporadically by members of the Ranger Staff in recent years. No adults were seens
Taylor co‘nﬁonfc that these skinks are "either rare or very difficult to find and
coll.ect."'. everyﬁhere within their range "with the exception of eastern Xansas.%

As might be expected of any species widely distributed in the Grest Plains,




imarily a grassland species. TIts distribution say be virtuslly  "*
f the Pecos Kiver in tne southeastern portion of New Nexico. R

sado the apecies is reLat.ively abundant, and large adults are

» uoro o:’un in canyons,

A m rthlm extmi.ty of

da as tmite nr, Abies conco?_gr_, Dougm fir, Puudotsuga

Acexr no nda, and ponderosa pinn,

‘n!’lﬁhu.t z:*ovn ¥, obsoletus not rn:'ﬂ‘on. ha Hio_Orande near B
r“

aves no Joudt The
:tbt Grut. Plains Skink

soudorou. Ion

P
2

™ qea I‘ro- the

T

‘thé !tmluon Ln‘e zone, nagonhtrﬂt s’ugga' w’ ttm'. the species -
" end ~ babitat of 3
the . lowar/ of the Canyon de los Fﬂ;ohs. ‘rm/popuxatiom

'oxfgruy irundated in the month of luzust., 1979, nowevar, .

‘rdaring the fuo Orande. Westward -rm the edga of the plains




Hmmt.tiu,ou tho Canadian Kiver at Sabinosa. Aside from the gquestionable

rocord _for‘l'ioamoneously plotted on the headwaters of the Canadisn Hiver
by mm_ﬁm, £1g. 48) on bis pap showing the distribution of E. obsoletus,
- o spectuans ot‘ this skink have been reported from the foothills of the Sangre é
.do Grlsw ikmnt:.ina. The species might have entered the foothills on the ' |
Pecos Rim drainage at the southern end of the rangs, The nearest record of
p:xh_:h I an gnm., ‘however, is well off to the southeast near Santa Rosa, in
Ouadalupe "ﬁ?mt.j. The populations in Bandelier and Ancho Canyon cannot be
_'constmd u'rapresenting an extension of range from the plains to the east,
‘rtn spscits bu ‘long been known from Albugquerque, and it seema far more probe
jabl.e ttut tho disporsal northward in this.part of the state has been a.l.ong the

'-.'310 Grmdl.» Pondi.ng mire extensive explorction of the terraim bordering thds
rim het.mqn W 1nd Taos,. Ancho Canyon probavly can be regerded as the

nortnornm rocord of the specles in New Mexico uest of the Sangre de Cristos,
: ﬂendex'gon and Hars ingtan (1914) provide an eariy record for this skink in
b ; 'northm M rigxico. T’ 'y repoxt that "Two fioe specimens of this ligard, with
the ed;es’of_ tm scales quite dark, were unearthed by the Indians excavating
the ;:ld pna} .lo:at El Rito de Los Frijoles. One was captured, the other escaped,
old naii. &t §' anj. Ildefonso declared thav it is poisonous and would not touch it.
They hivc ﬁ 'iéhedy' for its bite,™ They are mistaken as to its polsonous

charactcr. ﬂn Mexicans call this kind of lizard escurpl (sic)® ‘The name
=

ondfa/#nd acceptably used.  in mexico for .a hrp, venomous 1isard,
* v {‘. for
Prridum, as well/as its close relative, the Oila monster, Heloderma

_ 'sz‘:sE c*tg,lmou rangs extends into the state of New Mexico in Hidalgo, Orant
.and Doffa Aﬁg cou:ties, The Gila monster was well known, gf:t;:ytg:cause of its
sinister repum.zon, in portions of the Seuthwest fer removed/artd.low)ands

to which,it is rcstricted. 1Thus Dr. H. C. Yarrow,(1875) reported that "wr-ile
camped m‘the B> Orande near San Ildefonso, N. Mex., in August, 1874, a La-ge

uzard presnmgmy of thic specieﬁ.he Olila “onster] visited the cang but wa: pot
-oMifiz to the ract that its sudde: appe L] frightoned g3 packor, who
di4% .20 be.an autgator." It may haw® been an mpuml 1arge E. Shmolst:

;m'-; e i R g o PSRN




ﬂ u 1nrragnent1y observed on t.ho sm'fm. O.nly four of

us baug constructed. m rourbh ckink seen abroad

fm-n n.»- Most of the skinks w,, ra founu by ovnrtuming

‘g mgor eunps or Gambe L Oaks, Quafcus guxbe&u. A permanent
cintd océurred mainly B
T L5 2650 B contour 18 rwmu ty the same conifers
= o the
i ‘a8 Cm‘rms stolons.rera and Jaﬂé‘ah d:oricarun along/atrean.




Perhaps 8, multivirgatus can te found at Lower elevations on years wnen the sumver }
rainfaLl 18 not so far below normal as it was in 1978 and 1979, Moist habitats
and an atundance of logs im Los Alamos Canyon near the reservoir at elevations
above and below 2300 m. looked promising, but I faiied to find any skinks
here or tt the lower end of the canyon near the 2000 m contour. Kfforts to

by overturning logs and rocks
find skinks-in Water Canyon/along the intermittent stream proved to be fruitless
the one time ;.visiu-d the area on August 25, 1979,

W—lined Skinks may occur in Ancho Canyon, although a search tror these
nzards in t.no ponderosa pine rorest near the elevation or 1950 n, where the floor of
‘ and fairly flat
‘ cawon is. ralltively wide/ may have been too dry for Eumeces to be near the

surfaca. Degenhardt (1975) found E, mltlv‘!.r._atns at elevations rangtnt}from

'_ aimost 1900 to 2050 m in the canyons of Bandelier MNational Monument adjachnt to
wne sout.tmestern corner of LA/NERP. Whereas Degenhardt found this species, as
velli as E, obsoletus in Frijoles Canyon, he notes that the Great Plains Skink

© was in rocky areas at somewhat Lower elevations. Gehlbach (1965) reports that

in the ZuBl Mountain area of New Mexico B, multivirgatus is “decidediy Less

saxicolous than Eumeces obsoletus,” and the two apparently do "not occur in

ecological_fi,synpatry." The larger dpecies will undoubtedly be found at
elevatiocis well above the lower end of Ancho Canyon, the only record for

the apoom in W st present, but in view of what has been published con-

s E. obsoletus and
Ji.utrtbutiona elseunere, we cannot expect.to Iind/- Be anftivirgatus
< .habitats

sharing ﬂu /- - snould their distributiems overlap in the vemez Mountains.

At thertiu‘n Taylor (1936) published his mono&-aph of the genus Eumeces,
the speciss ¥, multivirgatus was. imown.from few.localities in New:Mexico. In.re=

ceﬁt years it has beoome apparent that skinks referable to this species are rel-
atively easy to find in a wide range of habitats in New Mexico, | Ironically,

howswer, the (Jany-lined @Kink, which Taylor regarded as "one of the most distincy

M




the genus in the United States is psrnaps more variabie than
énerss Mecham (1957) provided convi:icing evidence that siinks
semting species designated as Eunsges. gggg_ and Eotaylory e
ts or E, mltivirgat.ua. Much or tlw con:usion that existed

tarns of adults - &8 discernible, from aeu-det‘md stripes
to (but see belim) -
- and finaliy/unstriped spociuns/in thraa sngnenta of a .

from Nbbraska and eastern Colorado southuard / the Ouada-

Pattam once believed to cmrinternn ‘three “distinct E

'um devoid of utripu represont.cd .'au tnelomphic pattern ,
iy dlatritutad - K
kinks with stripes that had Long-_.hom tbq name E, oulti-

. hmg for skinks in a forested area az an elevation ot
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uimar_c 1t La1d five oggs on 30 May.that hatched nearly a o

Tvo of the hatchlings, Mecham repowts » closely ressmbled

thay lacked longitudinal stripas or unos. Hence they
: : ‘would have

d mother thtt earlier invest.igatora arroneously/regarded
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as a distinct species, "Eumeces taylori.,® Plainly this view is no longer

tenable now that Mecham has ‘shoan conclusively that an unstriped female can -

4
produce both striped and unstriped progeny in the same litter, ol
¢

With a bare majority of 52 per cent of the skinks in the CGuadalupe Mountain g
region confa;‘mi,ng to the "taylori phase,™ Mecham made no effort to recognize

the name at the subspecific levels Nevertheless, he suggested recognition of a

nominata stbdpecles ,_§. _m. multivirgstus, applying this name to the populatioms
largely restricted to the sandhill and prairie: region of southeastern Wyoring,
eastern Colorade, and much of Nebraska, where skinks of the species wer'e subject

to relatively l.j.ttla variation., The skinks inhabiting the areas to the south,

‘mainly New _Hextco,- Avizona and western Texas, where they occupied & wide rango

of habitats, were admittedly "much more variable.,® Nevertheless, Mecham snggested
preoccupied by E. m, epipleyrotus. pf ‘Cope ),
that such pbpulations be grouped under the name Eumeces umR'iv&gaE% gaige:r A

".‘f?mxtortumtely, the skinks of the species since reported in southwestern Utah,

and adjacent portions of COLorado? as well as from Arizona, New Mexic® and
Texas,have revealed a far more extensive range in variations vhan Mecham had
forseen. Maslin (1957), for example, illustrated the_patberns of two juveniles
and three aduits representing popuistions in two counties in Colorado m.d one
county in Utah. Even without the complications arising from ontogenetic changes

in pattern, Maslin's figure reveals that adults of E, sultivirgatus are represented

in southlm.colortdo md southeastern Utah by three distinguishable modes of striping.

We wo m
(l@) dopi.c! patterns that he regarded as representing three subspecies

even t.hw‘h ;n of .the \specimens were from Coconino County, Arizona, ‘e pattern

that Tanner identifles as that of"""g. mu'tivirgatus taylori," is shown with vestiges

of the upper lateral stripe., Fainter veatiges are mentioned for specimens taken
as far north as Nebraska, and they are . discernible on an adult female from
only on hagchlings of "tﬁlori‘ from
LA/NERPy . Mecham describes vestiges of these stripes / the OQuadalupe Mountaing,
.Genibach (1965) plotted snout-vent lengths against pattern peculiarivies
1o show the ontogenetic change fromthe pattern of Es ;. iulti\rir’atus to that

S L i N - BPR rOY i S . i G
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states that a “"complete pattern reduction can de observed in

m utar reported by Mscham (1967} ‘the Texas High Pl.ai.na,
- of om repcrtod earlier as K. Be mlwrir m

‘mka and t.he ad;acant areas, a.ttnr di;acming the divergence
r bv deeldad to call g.m
"inr.ex:grades

P

: t,bfu spocipené» among those he called intergrades as

1. p;lft-teml.eaa or "taylori® phase, One of these was "paler in

»,1‘“ of atrlpes. The individual tnat‘ !lecmm cbtained in
aua on 23 my, 1966 that natched on 21; or 25 June. All

thn Guadaiupe Mountsins, The. mean oversll length of the latter




The_discovery of E. multivirgatus at three localities clustered around

-Luabbock in thu Rtgh Plains of Texas led Mecham to sugzest that the species “was

mas destroyed by agriculture.™ Within relatively recent times, he believes,

annectant populations might have permitted gene exchange b.etween the populations
the

in eastern Colorado and/High Plains of Texas. In view of B..L. Zannerta: report (1975)

of @x’lti-l.i.md &dnks in Chaves, DeBaca and Roossvelt Countles, as well as addi-
tional spcc!.nons from four more localities in Lea County, it seems probable that
skinks of the species uer?:;::wor less continuously distributed throughout - .outh-
eastern Néw'naxico and on into Texas south of the Canadian River. (ene-exchangs
was pai'mpa-naintainad‘ with pépulations in the Guadalupe Rountains even after
anmectant populations were no longer extant to the northwest of the High Pl.éins.
It is not unusual to find evidence of differentiation in disjunct populatiohs
beyond the periphery of a more or less continuous range, presumably becmuse such
populations are among the first to become isolated with the advent of more xeric
elimatic conditions, The similarity of the habitats in eastern Colorado and the
Htgh‘ Plains of Texas, as Mecham notes, might account for the retention of

; _ a8
the 'sams.or similar peculiaritiss:./ a result of adaptive convergence, In a apecies

as ;nriibh _u.!. multivirgatus, comparisons of adequate samples representing any

wlm uould inevitably reveal differences, In fact, the distri-
now
old.nks m§xuch of New H«axico is/probably discontinuous.

1979) who has plotted records of E. mltivirgatus tor nine

in Bddy County, believes that as a result of the semiarid climate
- now prevaiilng in the Carlsbad area, "this species may be restricted to a few

mesic refugia™ near springs or spring-fed streams. In Applegarth’s opinion,@xlti-
lined Skinks at the :outhern extremity of their range, .in southern New Mexico,
vestern T¢xas, and nothern Mexico are found as isolated populagions that “live

: ln mountalns and reh‘ ively mesic locations in valleys.® In view of the-occurrence

L gkl et o St . . . oo g s e
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¥
once coumon over much of the Texas Panhandle before most of the native grassland %‘,




includes exgensive areas that earlisr authors had mapped as "mixed

.r} "short-grass plains" according to Gehlbach. He attritutes the

ts_ma‘ximm abundance in the Plains Life Belt. In New Mexico

"mnlng, particularly where overgrazing was involved, may well have

‘f. mr distritution of E, multivirgatus. §

8s mul.tivirgnna, the patterniess "taylori phase" was known
@ dogen localities in New Mexico. "I'ho‘ norvhernmost record for

» was in Bernalillo Countye . The only samples Mecham had - q

yé," Now that both striped and unstripad individ\an have deen
vestern Nebraska,

1y separated areas as/vne High Plains of Texas, the Zuhi Mourtain
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m 30 apecimens in the sample from the Zuni Mountain region thav Gehibach (1.96

ey !u”l
X wwadikisunadt

dtacusscs Hm !.ron 10 collecting sites distributed over an area that extends from

¥

Ko x i mt

’!ort. %ﬁ.ngaﬂ l.crosa the Continental Divide to a Locant.y almost 100 km to the soutn-

' ust. Getu.blch report‘s that in this region multi-lined skinks occur "in a wide variet%{’
of aougnlands situations, but most often they are taken in heavy cover such as the :
:‘.ock-nahogany' ang riparian assoclations where broadieaf litter was sbundant, A

feu aare found undor rocks and logs in the dryer pinyon-juniper and ponderosa pine
5yt Tne sample could incluge specimens from several disjuncy popula=- :
" tions troﬁfczrn; of habitats perhaps somewhat more varted than;::paria.n, pinon-;uniper
am! nixed caaii‘cr associaticns where skinks were found in LA/NERP, In contrast o |
ﬁahlbacn'l saupu, however, the 16 specimens from the vemez Mountains were all obt.ninad

witnin rm l;llometers of the collecting site in Sandia Canyon. « The sample, "therarore, :f
i
g

4

probably rqpﬁuuh .8 single population of i.nterbreoding individuals,
. The .s.pec-imans from LA/NERP range in snout-to-vent lengths of 28 to 3L mm for
three JuWntbl, through 38 to L7 mm. for four half-grown individuals, to a range of
5)3 to 70 mm / nins adplts, The largest adult is a male from the Cannda del Buey,

' at a female _,t‘rou_ Sandia Canyon is nearly as large, with snout-to-vent measurements
-- of 67 llll. :

| nixht 'ba expected, the patterns represented on skinks in the sample

vary menstv!u. The markings on juveniles consist of five light stripest a
_ﬁedi&n stripe tha’t bifurcates at the pack of the head (Pl. , tig l); paravertebral
'i’{_st'ripes‘ on tbg,,third scale rows (counting from the middle or the back); and l,at’oril

5"‘1 ;‘ -

stripes on tﬁ'ﬂiﬂh scale rowse The paravertebral stripes are more sharply defined

w-us

3 than tb-mdhn tnd lateral stripes, but variations are discernible in the three spece
tnens.

The bifurcation of the median stripe is-missing on the half -grown individuals,
but all five sx;rip?s are retainad on three of them. The fourth retains the light

“:stripes on the third scale rows, and vestiges of the light stripes snthe sixth scale
an
.- rows, These remnants of stripes extend from the ear openings posterior).yAgradually




'maex-tsan of the forelimbs. The acn,m oel.ou the sixth row

ﬂ.g. 2)e It seems

&‘_ eondttim. The only essentiﬂ}y pattemleas adult in the

sutﬁcientl.y
represant.ativo t4 afford a reu.aala




The atx‘!fu on the eight patterned adults from LA/NERP vary so extensively
1n wtdth.md-intansity that no two individuals have the same pattern. The light
. ~median ,st,r&..pl,_‘j,,_nay encompass the two median scale rows, or it may be restricted to v
’--fli;-ﬁ:th?n~ inner margins, The stripe may be as nearly white as the paravertebral stripes, :
..'. or it my be ugm brown.. !ah paravertebral stripe is bordered above by a narrou 3
dark. st.r!.pm Wt«my have aarrat.ed margins. These light stripes on the third

scale rov on ea.ch side of the dorsum are the most conspicuous features of the patterne

In contrast a,u empl.es of the nominate subspecies, E. m, multivirgatus from Colorado,
._-wgm the aeclian st.ripe; margined with black u.neszis commonly more conspicuous than
m pu'avum*brd. atrtpea, which may be bordered by rows of gark scate mgins rather
M ahu'p li'nal; ; Some individuals in the %auph nore cloaol.y resemble
tnoso of. tm noninate subspecies than otherse / the oversil appearance ot§sk1nka
t‘rm plaisis- hnbiuta in Colorado and Nebrasks Wsts that they have anulhr
.;pprcontma ef duk (brown or black) pigments in their patterns than pktm taien

farthar sout}a tglt_.a;'o currently recognized as Eumeces mltivimbua egipleurotus.
_ Wbthtﬂu -p'réceding account was being prepmd,k cham'a (1980). fﬂotailod
summary o!’. vtrtuular everything ever published that concerns Eumeces multivirgatus

. euth
' brtay' &mlgdg- of. the :pchs up-to dat.o.kmcnam continues to recognize’ two

R

ff’f ‘_ aubspecles,,he m regards the skinks inhabiting the plains of acutheastern New

| Ma.xs.co and tba Bigh Plains of Texas to the east as representing a population of
:, L range of the
o .”m_"‘:.“% b cinc status." The/nominate subspecies, E. w. mltivirgatus,is

_ from southeastern Wyoming eastward over much of Nebraska and.
_southuard t o the eastern flank of the Rocky Mountains in Colorado. 3pecimens
from_aouﬂlim Cbi.ora.do, southeastern Utah and central Arizona, along with those
from the mﬁmtu’k\suor-lvou Mexico as far to the southwest as Grant County west
of the Rio Grande, and to the Guadalupe Mountains of New Mexico and Texas north-
Mecham's wmap shous
east of the river, are referred to E, m. epipleurotis, &thrw disjunet poputations
- ta the south, one in northern Chihuahua and two in Texas, like those in the plains

~of hsou‘bhba’sf;ami New Mexico and the adjacent plains of Texas, regarded as being of




‘status.

Althouch Mecham plots one Locaz.it.y in southwestern

snother in southern Chihuahua, he regarda both of these as

roas Macham {1957) listed seven speu-u from San Miguel County

L. !‘amer (1975) omits them from hj.s 1ists as well as his map,
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3nakes, Suborder Serpentes

Typical Harmless 3nakes, Family Colubridae

Striped Whipsnake, Masticophis taeniatus Hallowell

It is difficult, if not impossible to account Zor the distribution of

the striped whipsneke. It occuples an extensive area from the Julf Coast of
Texas northwest tarough most of New Xexico, and much of the 3reat Zasin to-
inland'po:tions'of Oreron and Washington, 041%§; whole i+ seems 1o be more
. at home ih'piHEn?juniper woodland, but it inkabits a wide range of environmenis,
éarticﬁlari& r§cky zreas, bewween sea-level and 2850 m, Hslatively minor variatiors
in the paiﬁérn e czlor of this whipsnake are Jetectable, but szecimens fror scuthe
1erﬁ New Mexico ;loseLy resemnle those ubtained in the stite of iashinzton., It

is exceptionaluto find a snake occupyirg such an arrar of habitats without naving
adaptive no&ifiéations readily apparent in its pattern or coloration. In spite

of the sﬁ;bility in pattern charasters in the populations distriuted over 3bmé
2500 knm go te northuest, those to the southeast have decove differentiated into
tnree additicnal suwsme-iss, 3etween El Paso and the Julf Coast of Texas four
‘populationa, each nith a distinctive pattern, have eveclved.

' Whipsnaxes, the slender, fast-movrirg, Ziurnal 3..axes grouped in the

‘l. genus Maéti&ogbis, are rapresented in the United States by four species, ‘Ihree
) of thesé.sﬁééisé occur in the extreme southwestern ccrner of ‘lex Mexico. In
addition~t6 the striped whipsnake, M. taeniatus, the coachwhip, ¥, flagellum,

ar.d the Sonoran whipsnake , ¥, bilineatus, have Heen found in Hidalgo County.
The coach#hip_is largely restricted to open valleys, and the other two are more
often seen 1n‘tns foothills., The Sonoran whipsnake is more commoniy observed in
trees or aﬁruﬁs, and apparently it oreys on young birds as well as on lizards. The
~ extent of the differences in the feeding habits of the thrae species has not been
ascertained; 30 few specimens have been availabdle from Hidalgo County *hat it
cannot be sald with certainty whether their distributions actuaily overlap or

interdigitate, but atl three species are known to prey on llzards, rerhaps more

often than on other vertevrates. It seems probable, therefore, that sore -eans




‘ee spe cles ostensibly overlap. Actual sympatry of any two
é@mﬁt be completely ruled out as a'_poss‘.bility.
of M. taenlatus in LA/NERP may well be confined to the

reas touiard the loser sections of %ae cany:m’s. tThe oaly

_d during the two summers that I worlccd in the area was

road ir. Pueblo Canyon at an elevaticn of ca. 1900 me This

) ‘ev’t‘here is a strong influx of pongeyq;a pine in the pinon-junipzr :-;j;.

‘fit. from the stréam that drains Pueblo c_ghyo_p. Mr. Ted Brown ootained

dominnnt vegetation is juniper, sageh'ush, Artemisia tridertata,

25, bolus mtardrus and blue grama grass, Bm.ite Loud gracilis.

o “"”E;;: i
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cularly adepl; at escaping capr.ura. 'aghlbach defines the

a8 extending from 2075 m to at'lé-?a}st és:uo n sbote sca-lezvel

. Wihe ve;;etafive cover is much thicker than on the plairs,
,re{ﬁats for secretlive species. ‘I‘hl.s belt includes the upoar

and ainy:ma-jmi sor and lozer nouanrasa pir.e EChes ¢~ Pearson
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Coactwhip Snake, Masticophis flagellum Shaw
Hany of the 122 species of snakes currently recognized as inhabitants
of the Unt%ad States occupy extensive portions of the country. Owing to

.‘_'cial.l,uttoua of one sort or another, however, others are restricted to

or perm with distributions that barely extend across the international
border from Mexico. Only six of the 122 species are distributed from coast
- to coast, _{_and the ranges of all but two of these are to some extent fragmented.

 The onty two that can be regar-led as being fairly continuously distridbuted aciross

and the coachwhip.

| utliough H. flagellum shuns the higher mountains as well as the swamps and
. heavi:.y wood&ci areas, it is sufficiemyy adaptable/ocenpy habigsts ranging from
dry thtao_ada, rosenary scrub, and high pine habitats in Florida, grassland and
tfn uoddé_&,i' #andy flood plains of sireams in the Middlewest, to creosote bush
and mséuite jgrassland in the southwestern deserts, and thorn forest ard short-
tree fotéat in northwestern Mexico, In New Mexico the coachwhip is widely dis=-
tributed i.n the Lower Sonoran deserts characterized by creosote bush ani mesquite,
extending intc the Upper Sonoran Zons on both sides of the 3angre de Cristo Mountains
Its dis’j‘)ei'salb in the lowland:? has permitted it to penetrate the central portion
of the s'i_a.ate,'.fonowing the Hfo Puerco and the Rio San Josd to reach Laguna and
the vici;:ity of Grants (Gehlbach', 1965) in Valencip County. The coachwhip turns
up sporadically around Santa Fe; where it must apppoach the upper limit of its
range slightly above 2100 m in the pinon-juniper woodland. Ted Brown has obtained
speoimena i{n tre vicinity ol Poajoaque and San Ildefonso, but the species seems to
be less frequently seen west .c” the Rio-Grinde, The only individual I obtained
was found dead on the highway that. crosses the wide, relatively flat terrain

in Moﬂandad Canyon at an elewtion of 1600 ms The habitat here is characterized

'.by & tﬁ; .um' ;per woomand, uit.n a few smau Gambel oak.

p_enlnsullr_ florida, portions of the Souttwestern deserts, isolated mountains, :

the Loﬁ.ei;hu:.of the United States are the common kingsnake, Lampropeltis getulus,
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@ prominert role in tae Joraging sctivitide of waizsn.kes.

“aud rattlesnazes, aminy oih:rs toat evidently make mcre

I sense of small, are less dependent en their sight,They avoid

Ph summer days and hunt for their prey at nighte. The whipsnake

§ ;"_:r, 'an'd in the warm desert lowlands of the 3outhwest it is

tiént intervals. The most productive c_}esaﬂ;s are honeycombed with
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FRT L Sarmaecvy

JEs obtamed 6. 7 km west of Boulder Gi.ty ’ Nevada. The place

.9 Km sonth of the site of the sna!ce% ca‘ture. The dried sud
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: ;: thB tevperamnre of the air one meter arove the ground closely approximated u° v,
v rhs tamperatura or the hard, cracked surface of the lake bed, although measured
{"vith questionasle accuracy by applying the bulb of a mercury thermometer to the

_surface, cipsely ipproximated S50°C when the instrument was shaded to exclude solar

raii“~ion. ‘Tha cloacal temperature of the snake at the time of its release was
35.3°C. The‘cxoécal terperatures of four other coachwhips, obtained at the time.

[ of their capture eariier in the sumner, varied from 27.5% 29.89,35.2° to & max-

inum of 38 9CC. This is probably little more than an approximation of the range
ij»in cloacaL temneratures for the codachwhip while prowling during the summer.
Perhaps orompted by the heat from the substratum the snake s3t ~rut at a

moderately fast _apeed, followirg a relativaly straight course for 36,5 me Then,lor Gt

: to tha left i
no apparant raason, the snake turned/at a 90° angle and travelled 5.5 m betore Dt

it again &ugnadzin much the same fashion so that it followed a course that brought

'it‘bink to“ﬁithin a few meters of the Liberation site. 7The time required tror the

- 'snake to travel 78,5 m proved to be sligatly less than 3 min. The average speed of

;'thE‘coa¢hﬁﬁip_wﬁile travelling on the dry lake bed, therefore, was little more

%”,than 1.5'kmlh,‘a1th§ugh it began to move more slowly toward the end o} the t'ree-

minute periﬁd;'iﬁetcre four minutes had elapsed the snake behaved ag though the

posterior two thirds of its trunk had become paralyzed atthough the snake was move

iﬁe the anterior third of its body in an erratic, uncoordinated fashion. This move-

. ment graduatly subsided, and six minutes after its release on the hot surface no movee

‘ment was deteciabla, . A thermometer thrust into the snake's mouth revealed that

fts body t&ﬁparature immediately behind the head had risen to 145,9°C. The snake

remained'mationless, with the body rigid, although the heart continued to beat

for approximateiy ten.minuted. aftefr- the onset of paralysis at the posterior

“ of the trunks

Until more extensive experiments have been carried out with coachwhips and

other snakes, uhﬁertainties remain, tut the few other snakes thus far tested seem

‘to reach their upper limits of tolerance at levels somewhat below hS?C. The snakes




fjas to subsurface shelters in much’ lasa time, Nevertheless
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Mountain ?atchnosed Snace, Salvadora grahamiae Balrd and 3irard

fhe patchnosed shake inhabiting the toothills of the Jemez Mountains is
u one of seven species grouped in the genus Salvadora. It was also the first

‘m{'pztcnnDSQQ?snake to receive a scientific name, It became the type species of

. the ganﬁ§ ﬁﬁBh fhe name first appeared in print in 1853, based on a specimen

uinat COIOhéi:James Ds Graham had obtained while he was with the Mexican Boundary
COmmiaaion .ron 1850 to 1852. Jraham indicated that the specimen had been taken
in "oonora," bu& his travels south and east of Tucson were LarZely restricted to

terrain that became part of the United States arter the Gadsden Purchase of 1853.

el

Graham vortnrad only' ag far as the village of Santa Cruz, a few kilometers scuth
of the present tnternational bourdary., 3tudies of patchnosed snakes in this

part ot t&a;r range leave little doubt that the holotype of Salvadora granamiae

e g e

ame fron the vtctnity ot the Huachuca Mountains, in what is now the southwestern
.,cofnér of Cochipe County, Arizona. ' . » j*
Owing to tha relative scarcity of patchnosed snakes they had beem accumilating |
_in sniantitic collactions for more than a hundred years before systematists could
aScertain tﬁe ralationships and distritutions of tte six additioral species that

fgyvsnxualla waro tb be grouped with Salvadora grzhamise, Invostigations were hampered

o inadehuate samules as well as imprecise type locatities, dnd at leas:i three otner
species were confused with 3. grahamiae before tne complexity of its disiritution f
» could be dgngnstrated. It can now be shown that. snakes of the species occupy habi- |
“i'}aﬁ; ranging from near sea-level on the Julf Coast of Texas westward to the Babo-
qu{bari Meuntains southwest of Tucson, Arizona. Specimens had been available from
“aandcvat County, inciidirg one from Bandelier “ational Monument, before the species i
became known from five Localities in Santa Fe County. The species proved to oceur a3
far nérth as southern Rio Arriba County in 1977, when Ted Brown found a specimen
dead on the road to Puye CLiff Dwellings, roughly eight kilometers jgé’ of the Rio

; 1 has SInee peen Spund a8 Fav north as vl .:m(,,,
Grando.A.At the southern extremity of i%e pange S. grahamise is known from specimets

Y v e




Ha Vclcanic Cordillers and the Siar?a Hadre Occidental

. tod speciaa, SalvaJjora bairdi. Thls'speciea so closely

2 n the pattarn of the patchnosed snakaa. The~genaral trend %
aB’) i) .'.

Nivdn in the width of the brown stripes, wlth the 1light vertebral




The trend toward a reduction in the width of the trown stripes reaches
its limttgiﬁithﬁthe loss of the Lateral stripe. 3nakes with readily discernible
2 Laterax's£?£993'§§cur as {ar west in Texas as ': ..: sliur in easterr V2l Verde

.'COuntﬁ. ?ﬁ?ﬁhér@ﬁest in the same county, at aimost precisely the level where the

" annual precipitation drops below 500 mm, snakes with Lateral stripes a;re replaced
r,b;y othars 'th&t have either lost all trace of the Lateral stripe or retain cniy

'yest;gpa. In o&her words, patchnosed snakes with four stripes range across Texas

thn’Ebcos tiver, but from this stream westward to south-ceniral Arizona

’Smast to

’ -i.s.: epresented by snakes with onlLy two stripes., Like the holotype
'rob_ ly octained ir the Huachuca Mountairs, these snakes are bluish
grey, with;mﬁrkinxa reduced to a broad, virtually white vertebral stripe flanked

;by. brqwn _gtgi‘pgs‘f:marly as wide,,

: dhereas :chmldt (19u0) resardsd patchnosed srakes from southeasterr. Texas
and the adjﬂcent portions of lexico as e distinct species, specimens more rscantiy
g avai aole Leave no doubt that this population is ircompletely di"'erentiatod from
sg_ﬁaaiaa. rhe preserce of a readlily discernidle lateral siripe is the only
ichar&o.’cer ‘that aasily distinguishes the form descrited by Schaidt, mut it can
be retained as}a 3ubspecies, 3. g lireata. Ponrutatiors corntairing snukes or waich

t1e Lameralistripe has been greatly reduced but not co-»letely lest occur rmainly

around thié perighery of the Chihushuar Desert, as mapped by Killer (1577:3¢£).
fﬁisolétedfm§gﬁ£5;nslin this desert, however, are occupied by satchnosad snikes

jﬁsaighhbﬁb?ﬂé the nominate subscecﬂes,-é:‘gz granamize., In esserce the distri-
- buttén.of'i.‘gsxllneata '8 riumaly J=33 ned, Sor it extends soutysrd sreur”
the Thirue ﬂdﬂﬂ Deae** tnrcugh parts ¢ Juzra<aro, 3an luls Potosi, Incatecas
. and Durawé@, aﬂd thence northuestiu-vd throush eastern duranjo Lo southuestern
iCcihuahua._ Pha rane or S. ge grahamize, though contzired on taree sifes. at

‘ toe south,'exte“ds off to the north and wesi, with disjunct populatices in the

untains Iro~ the Chlsos in th= 2ig Psenid ol Tixas, westward to the

Lo ivy waeens g




tﬁ‘aan the Pecos xiver in Toxas , the eastern extremity of t-

eptecber 1979, The

40'.'3:'2.11‘30:,'- at ar elevat*.an'




: Snout&&ﬁreen Snake, Opheodrys vernalis Harlan

Tuafspccies of gree: snakes occupy extensive porticns of the United

bu& ‘the nearest relative of O, vernalis is probably 0. Qor,

,~i‘an$;qt southeastern Asia. These two species are so simitar in

i-véo X s~§§11‘as In scutellation that Schmidt and Necker 61936) had no
nasitansy in regarding them as being congeneric.  Both species.afe diurnal,
Largcly iazectivorous, and terrestrial, even though 0. vernalis is sporadicatly

- segafip bgphes. Like its American relative, O. major finds suitable habitats

 :rrad:a§§i;'ei§Leve1 to elevations so~ewnat above 1800 m, aithOugh it 1is

.;repdrkﬁd:ﬁo be more abundant in mountain forests. O. vernaiis is one of

”"zha-,aw ripbitoa known t0 o6ccupy habitats in the spruno-fir rorests,

oarticu;nrly where there sre green meadows in the vicinity of lakes

at:gqps. Tha species may occur elsewhere in the vicinity of LA/NERP

‘ .buﬁ};h?s ?&r the only  specimens known from the immediate area were
f'tub*§6§nd%in-Los Alamos Canyon nsar the reservoir at 2300 m by Dougla§
Duerfe.in 197 and 197 ; The smooth green snake manifests such a streng
'pré}erencégfor meadows that it I3 liuniy <o ba rscivicted to canyons with
pefhnphn&%étraamuﬂtacthe Jemez Mountains.

. fha tange of the smooth green snake extends from Nova Scotia westward
through giaciated areas both north and south of the Oreat Lakes to southwestern
nanit#ba and southéastern Saskatchewan in Canada, and thence southward
through portions of the Dakotas and eastern Nebraska to northeastern Kansas.
?rohA%ew Sngland the rangze extends s.outhward in the Appatachian Highlands
£o Nérth Carolina. In 'ew &ngzland the smooth green snake is regzrded as an
upland species, but it occupies tne plains and preiries of North Dakotg,.
eastarn Yébraska and Kansas. Lo the west and south t'e range of the smooth

greéd.snane is fragmented, although the specles is representad in much of

it g S e e S




'thﬂ Rio Grande.

Soecimens have baen regori«sa fro"z Abiquiu end -

An old rhcord for Mesilla ’Valwy 1n Lincoln COnnty

hto as PLaistocene ‘times, Othar snakéa 1!.2.-adapted for




:,j'Great'?lainé‘3a£ 3nae, Elache guttata Linnacus

Irprobadle $housh it would seem 4o e, the rat snz¥e in v Jamez Novatzius

is tre sanéfspeﬁies that lives in the Pire 3arrens ol southern -lew Jersey. "he

; g

of the ! nited :tates .ast ol the Mississippi. The pattern and c.lor vary extensivel?;

snake tﬁatlbinnaeus descri ed in 176€ proves to te widely distriduted over mich

R Aty

but red_agd;ora:ge pigments are prominent .on srekes in manr zreas. In fact the 'é'

ver:acular;hame, 'red rat sncke ' was sometimes used, even t-0ugh the suzkes ‘rom

e D

uplaud arezs tend to be bictched with trown., %Corn snake' $s .t e name most comaéa;y

'Bsed wr the rat snake that became the nominate subspscies, Elaphe guttata sutsatse

e T

fWhon it became evidert that the predominately srey snakes west of the Mississipoi
- belong @ofthe,same s»ecies, the form we now recognize as the Oreat Plains rat

“srake bécﬁmb known as Zlaphe guttata emoryi.

Rat snakes from southwestern Itlirois westward through most of the Jreat ?Plzins
) southeaétarnfColorado and the eastern 1alf of Mew Mexico closely.resemble wrat
snakué in TeXas, and the adjacent states in Mexico, where snakes reparded as_E.
.'g:igggszi ¢§cu§r’portion3 of the Chihuahuan Desert, as well as the relatively
;mesic lgﬁignﬁs-df San Luis Potosi. A comparable adaptability of the subs-ecies
-is refledtqd id;the n:.rthern part of its range, where this rat snake occu.les
gullies o;;f;vines in the »lains, but reacnes elevations of nearly 2000 m ia
the mountélﬁs.‘ Evidently the species :as once even more widely distributed, for
a disjunc_t." population was discovered some vears zjo on the Pacilic side o! the
Continenta13Divide, in eastern Utsh and the contiguous parts o Colorado. 11is
populsl ‘cn inhabits the relativelr arid lowlands known as the Moab Dasert wnhre
it is traveréed by the Colorado River.- In arid and semi=arid environments these
rat snakes ofte; occur near streams or springs

The first §;lggttata kmown to have been found ia the Vemez Mountairs

x1s odbtaired under a log within 50 m of the Rito de los frijoles, in Zandelier

lational Monument during the summer :=f 1933 (Vicdbury and Woodbury, 15L2).




jle'stion of 1900 m in 3andoval Count;f; Another soecimen in

'. ardéd as bei.ng aburdant in any part or 1ts rar.b , although its

' u-mme dlsvects the edse of the mmtm Buey. Roughly




ingneck Snake, Diadophis punctatus lLinnaeus

Of the ul; species of snakes now recorded in New Mexico, oniy five,
’inclndtné ﬁﬁe ringneck snake, are known from coast to coast. In much o1
the humid portion of the United States, where the average annual precipi-
‘tation is at least 750 mm, ringneck snakes are fairly continuously distri-
buted. Hb;t of the 100th meridian, however, where the topography tecomes
more varied and the precipitation dimlnishas in the lowlands, mesic environ-
ments are largely restricted to elevated areas, either mountains or plateaus.
Bocauﬁo Qgigunctatus 1; ili-adapted to cope with dry environments, in thne
‘Southwest iﬁ 1§'nore often found in the vicinity of streams or springs in
canyons or ravines. It follows that disjunct poputations are the ruie in the
Southwest, where the distribution of Diadophis is among the most tragmented of
any snake's. x
Popﬁiitiona of ringneck snakes may be expected in aimost any isolated
o mountaih.higﬁ enough to capture encugh moisture tzygg:{:ers ard oaks, Hingneck
© snakes . prove to be represented in such elevated areas as the Providence _
' Mountains of eastern Catirornia, even though this range is in the Mojave Desert.

The 5?ravidenco Mountains are surrounded by areas of-xeric vegetatkon, creocsote

bush, Larrea divaricata, and Joshua trees, Yucca orevitoiia, piants able to

tolerate envirocnmental conditions exploited only by reptiles adapted for survival
in wamm, dfy desertse 7The survival of ringnecks in such isolated mesic refugia
in arid portions of the United States and Mexico has resuited in the divergence
of several populations. At least Ly subspecies are currently recognized in the
United states and Mexico, although Gehibach (1965) showe:) that the variations

in soms populations precluded their recognition as vairid races,

Unt'ortunately the only comprehensive monograph of the genus Diadophis
was that of Blanchard, published in 1942, At that stage in our knowledge of

ringneck snakes Blanchard assigned the - subspecies to four "groups,”

. T
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dci: 19 regarded as a separate speciss. As viewed by Blarchard,
e.d'orz {1) Populations distributed sest or the deserts, Irom
lorte, t.nrough Cailirornia and Oregﬁ to southern Washington,
t’cie_s’-‘rei’erred to Diadophis ambiliib.;vf_ (2} Disautic_t populations

tx;e Continental Divide, from southern Idaho southaward through

in Utnn’, Arizona and Mexico to Chihiahua and western Texas,

118, with two subspecies; (3) ningnack snakes widely dis=

;ﬂnitou States from the Great Plains to the Atxmt.ic, mczuding
adaaco_m to the Great Lakes, uit.h.'r;u subhpe_eies represent-
"and.{u) A geographically isolated specilob, g.fdggaat, inhatite

'Voscanic Province of Mexico, from Verserus to Nayarit and

x-weaud the existence of nrmect.ant populations
ho:.rtngea of the rour "species" as ntpped m 19&2 Gehlbach
a xmc geal of .
/mfox‘mt.ton derived

uablo to Eumcnard 23 years earl.ier. Although he was con-

. tho ringneck snakes of Danm;ll, tne I!nitad States

s 1ncouplotoly dirrerenttat.ea rapresenntivas of the R

aernbs 1o

D. p. arnyi, intergraces with the regal ringneck,

stern Texas. As re-gerined by Gehibach, ringneck snakes

i ot L
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i»l?’nqst of the Sangre de Cristo Mountains in New Mexico are referred to D. p.

B ok tdines
-regalis whereas the few spcimens east c.or south of this range are assigned to

| D. B'M', The prairie ringneck does not attain the lengths reached by

the regal ringneck, although Gehibach found that populations in western ‘texas

_  were mt.emd_liatn in severzl characters and he regarded them as intergrades be-

tween the wo‘ subsp.cics. Desplite this evidence of gene exchange in westerm

- Tezag, Gehlbach found the larger and otherwise distinctive form, D. p. regalis,

. occurring sympatrically with D, p. arnyi in the Guadalupe Mountains of New

‘ . Mexico and Texas, with no evidence of interbreeding., For reasons not readily
apparent, thaz'_'erm,.the two torms behave as though they represented distinct
species in tnis lsoilated mesic refugium. Yo explain this somewnat anomalous
gsituation Gehibach suggests that "southwestern ringnecks have a common ancestry,’

| and that gen§ fiow was interrupted long enough for the two morphotypes to e;oLve.
Then secondary intergradation occurred, followed by the isolation or some pop=-
ulations, anoc tinaily recontact without interbreeding in the Guadaiupes,”

E#copt i‘or this isoiated poputation in southeastern New Mexico, ringnecks

have gone unrecorded in this portion of the state. Prairle ringneck snakes are
known rrom but three localities nortnh of the Guadaiupes in New Mexico, although
Conant (1975) maps the distritution or the subspecies as extending northward through
tre southeastern corner of Cotorado. The larger race, D, p. r.egaxis,ia far moro.
widely distributed in the wmountainous portions of the state. Gehlbach (197i) plots
11 localitiss for the subspecies in New Mexico, in addition to ivz sympatric occurrernce
in the Guadalupe Mountains, At an eariier date Gehivach (1965) had reported this
ringneck as far to the northeast as the vicinity or Thoreau in McKinley County.
The northermost' record for the state, however, seems to be that of Degenhardt (1975),
who obtained a single specimen in Bandelier National Hoﬁument. It was found ih

~ Wnite Xock Canyon, ca. Leb km south of the confluence of the Rito de los Frijoles,

" at an etevation or 1630 m.




\ .° "Grnnde Douglaa Duerre, who uvad in Los Alamos ror many

v m 1n 1’9& nc found~a ringneck snake near Mountain School,

‘e vs; €
. 'L'he neck ring occurs . dn apec!.nns from Sandoval County,

: _Fen other snakes are quite so rnﬂily identified when the

"linip!r-pondex'oaa ecotone at 7200 foet&_n_.' 2200 n]' at a

n worked intensely in preceding smﬂrs without any ring-
qver,ed. It was “crauling over sam.iawne rudbdble near a
Ringnecks are more coumonly sound in woist situ-

,i.oca or other ﬂobri.s. During the rniw»‘a'eason in-some parts
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including relatively dry sphagnum bozs in Fiorida (Carr, 1940) and grassiand
habitats in Arizona (Lows, L964). Carr mentions ringnecks in Florida as one
of the few snakes that are "gregarious hibernators. ¥hree or four are fre-

- guently cdiled together under a log or in sphagnum" and he touna several in the

water among ‘water~hyacinth roots, aiong with a mud snake, Farancia, and an

aquatic saiammnder, Pseudobranchus.

Blanchard (1942) reported a wide range of morphological modifications in

ringneck snakes,  wany. of which can presumably be construed as adaptive. When
he compared #amp;aa representing populations from nearly all regions known to
- ve inhablited by ;ingnecks, Blanchard found éxtensive variations, not oniy in
:.sizo ana proportions, but in color, markings, scutellation and dentition. The
E?;f number of ygothvon the mixilla varies within reiatively narrow limits in most
other cofudrids, but Blanchard found as few as nine in some ringnecks from the
- western sta&qs, whereas more than twice this number could ve found in snakes re-
? presenting populations near the Attlantic Coasﬁ. Moreover, there were regional
dlrferencos.in the size of the two posterior maxiitlary teeth. ‘These were greatly
‘gniarged in soms populatiosns but not in others, and not always separated from
ths anterlior teeth by a diastema.

| Gehlbach (197h) noted ditferences in the behavior of ringnecks obtained in
different areas. He ooserved that snakes rererred to the subspecies D. p. arnyi

. avtacking smaller snakes, usually

and D, p, regalis, when/- - held onto their prey av the site of the original bite,

sometimes chewing in the same place. They did not shift their jaws to. begin swallowe

ing until their prey was immobilized. These observations led Gehlbach to suggest that
southwestern ringnecks might perhaps be miidiy venomous, 1In view of the more exten-

sive observations on the predatory behavior of the night snake, Hypsiglena ochrorhyncha,

a cotubrid that also lacks grooves in the two enlarged posterior teeth in the upper

Jaw, it seems possible that ringnecks may ve using venom to subduve their prey. There

are reglonal differences in the dle8s of ringneck snakes., In the sastern states
ahae, earthworms or _are believed’

7 the mogt often devour /amphibians, but they/to prey oh-other snakes or on lizards in




" Much depends upon the relative abundance of suitaole prey, however,.:]

lshﬁar salamander, Batrach:seps, comprises a large percentage of tne

Lloued almost immediately. When a ringneck was ofiered a night

the lizard, which it killed by constriction. Small salamanders

to defend themselves oy biting, whereas most lizards do. ning-

*distinguish Llizards from salamandévs, ﬁhicn need nov be subaued

agpqnd solely on constriction. This interpretation would leng support




'30pher Shake Pitnopqis melonolaucus Jd:zudin

Hhew
large Sﬁake, rafgiy ~cre than two meters in lengta, that ighabits <he

1Pine Barrena of New versey and extensive zreas tu the south, was widely known
: Avas the.‘pgngﬁgpagé" tong fore Daudin provided a sciertific name ‘or tho sgecies
"”in'labj;  §%£§63§‘1éter Holbrook realized that the pine snake had charactars that
rp;@ily:dtstin;uiéhed it from rat snakes and other serpents with which it had teen
grﬁupéﬁ. Accordlﬁgly, wien Holbrook, in 1942, published the second edition of

;his uell knoun treatise on North American herpetology, he assigned ths pine snake
b a,new ganus, fnr which he coined the nzme Pituophis. This was derived Ifrom

?the Greek words gitzg (*pine) and ophis (snzke), presumanly reflecting Holbrook's

ucll ‘nown aa‘an {nhabitont of pine forests frcm New Jersey to Florida,
The 'eﬁeric name nrovided by Holhrook had been in use for more than a ceﬂtury

fbéf.re'enough evidence “ecame avallable to show that P, melarclsucus was s=sceclies

egtesented ftom coas* to coast by annectant nssulatisns, Jisjunctions occur in

‘the vicin.ty o' the Mississippi Rivir, but the distriouticn ol Lne species is fairly
gcontlnuous from 472 Jreat Plains to the Pacific. 3nakes mown as zcoher snakes in
sSuthuester- é;nada, California, and other westerr staves are jenerally acknowle: ed
"afiyeilg cons§cciric with the bull snakes of the Middlewest, tie pine snaies ol the
Fast, as well as the cincuate, the nzme wost often used for P, melanoleucus i:. i‘axico
aere the species is 'mown as far south -5 ths state = Zacateocas.

Pine forest bver much of the Unized Stiutes, . s&s well aé:northern “azico, 2f7:rd

‘/.wt""
Asuitable hah&tataAfor the specios. as may be inferred from its extraordinarily wide

adistribution, hgz:n-r P._metanoteucus explecits a vast range of environments. In
i parts of the ﬁnitsd 3tates and Mexico it ‘recuents irrigated or cultivated fields,
fieven those below sea-level in Imperial County, Calif'ornia. 3Jopher snakes are likely
‘j to thrive iﬁ grassland, woodland, prairies or plains,wnerever pocket gophers, chip-

munks , squirrells or otter roderts are present, although lizardg, birds and rabbits

L dak
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-appruvlliqmgthg _verpacular name that had ceen used so extensively ’or/‘ Shacs wm ’\-\_,,
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Even the barren deserts support a fex jopher srakes,

they are‘_ in zhe Upper Scn ora}'x; pinm»juhiper. their range

i. White Rock Canyon at an elevatioa ot 1625 me In both

Tir, Douglas twr, ard &:.zeimnn spruaq,

”t}?xa Sierrn de los Yallass. .

; thar west on the stee) slepes of

v hu;l mxea 30 Texas cr the ?;eyhgr‘_.;nan-:s of Califorris.




“and cilor of individuals, out variations in the scutellaticr, have v:arn-..thd

students .cf;{the- species to recognize 15 subsp:cles, two of wnlch =re restricind

‘tb‘péhinsnw B.,a;)a Calirornia, with en additicnal tzree occurriny 28 andemic

@

en .slarﬂs ez“‘ ihe cosste OFf ths ten subspecies innatiting the Unitad 3tzc-es,

vanjes of Thesz I
“two ‘xs"e di.str“‘"tiom ‘exterdipg dell into Mexico._-The 46s 3 uysposies, P
Py /o ﬁ‘.x.., : R 10 S & MW rf‘?{ AL,
. 38y a::'s P m. af'inl.x,/\mnupy all *ut thez northwestern ccrn"o. Tew Faxico

L]
5
L ]

'131" t's 'r‘at Basir. race, P m, dessrti-ola, renlaces P, =, af!‘ini.s. The

T

Buil fj_snaka',:-zz. _j_!; sayi, i3 restricted in Yew Mexico to the eastern plairs, with
a ’wi:)é dist-ribufion to the east. The Sonoran zopher snzke, P.m. affiris,has
8 ran"e tmt extgnds from the 3Sangre de Cristo Mountains southward through the »
'mourt.ains w;st oi‘ the Pecos River and onto the Mexican Pleateau as far as the .‘
: state of. Zacateua. Toward the west P. m. affinis occupies nearly all of Ari-
‘zona., '.alt.h ﬂ.s uistribution extending through the Sonoran Desert across Imperial.
Valley into t'xe fosthiils of 3an Diego County, California and the cortiguous
portion of 'B'a:)a California.

dhere the ra ige of_P. c. alfinis extends into Mexico east cf the 3ierra
Madre Occidental it occurs sympatrically with another s;recies, P. deppei, which

' occnpiés' mach of the Mexican Plet~au from southern ChihuaBua to i4he state of

?uebl.a.v I‘he ranza of Pe deppel ir turr cverlaps that of P, lineaticollis almg

the soa£herr;’ portion of the Plateau, with ?. Lineaticollis occupying the elsva

aveas inland.from the Pacific in the states of Michoacan, Guerrero and Oaxacae

. / .
The distribution of P, lineaticcllis m2- ccntinue castwerd’alonz the Continental =

Divide at tte Isthmus ol Tehuantepec, for the spscies frequents pine Zorests

iu elevated nortions of the staie of Chiapas, as uell as Juate..,ala.?‘l'he genus
?Ru'o_'his, _'thex‘e’.!'ore , 15 now regzarded as ccmprised of three well differentiated
specles, distrl tuted from southwestern Canada to southern Juatemala. Through=-

out much ort.he extensive area occupied. by thesecthree syecies, th.:y are amorg

;vtmﬁ'&b’iquigiws and ccnspicuous of the snakes.to be found., Few other snakes

~q

. play a moy tmpbrttmt role in tbe control of rodent popuiations.




m.y thres of thase occur in the wm._,ma.- Tthe speciee ’
: t)h"f? Shaixe 4 Qb/
ﬂ.rs ﬂ 't be descrived (by Lingasus, . 1n' &a)

- ,stcr#h e
oL have mlnd-«‘:me!r mm morphomgicnl.
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I. s Mcum, surviving in the intervening portion of the Texas Panhandie.
i‘hi.a hiatus in the distribution of the species extends northwestward into
Coiorado, West of the Hio Orande, howsver, there is a wmuch greater gap in
-‘ the dtst;-ibntloh. No garter snakes of the species occur in the wide area
petween coastal southern California and the range of T. 8. dorsaiis in New
Hexicé.- _Poéuuuons of T. sirtalis occupy restricted portions or Colorado,
Utin and Nc'ftdl:,‘ put if the species ever penetrated Arizona there are no
records of ':.arw :bsurvivug populations in the state. It is the only one of
of the LB _,statéi south of Canada that lacks this mewber of the genus.

The ’N§§v Mexico Garter snake is not scarce in areas where the Rio Grande
sporadically overfiows its banks to form swamps in the depressions. Because
i 'the riv;r, ..:tloua -throngh White Hock Canyon where it borders Bandelier National
Honumt)habluta suitable for T. sirtalis may not be available in the area.
Degenhardt {1975) lists the species among the smakes known from the vicinity
that may be found in the Monument, and rieisher- (1978) Lists $. sirtalis as
peing "unc-dmdh along the Rio Grande.," No specimens have been cited, however,
to docuyént the preasnce of this garter snake. im Bandelier Nationai Monument.
On 8 July 1.979, while exploring the swampy area around Niverside Lake on the
outskirts of bplﬁou, Mr. William Atkins obtained two adult T. _g.. dorsalis
deposited in the collection of the University of New Mexico. The tand along the
river is relatively flat between Espanola and Otowi Bridge, and probably affords
sultablie nabitvats for this garter snake in several arsas. Insofar as can be
demonstrated at present, howsver, the species barely reaches the LA/NERP areas
w» Ted Brown obtained a spacimen at Otowl Bridge on 15 July 1978, Cotton-
wood and tamarix grow along the river in this area, at an etevation approximately

1675 me
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éﬁ“ u'tsr Snake, Thamnophis cirt.ops is Kennicott

Iv jia known from southeastern Utah and southern Colorado southward

mtern pair of Arisona, much of New Mexico, parts of Texas, and

or ‘Mexico except the Atlantic coasval pu?,n.. Eastward across the

tepec the species 13 rnown Irom both Ouatemala and Honouras.

n. and guech ‘of

Grmda southward from the vicinity of Bele )
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pinon, 2323?.‘#?;“’0 and the one-seed juniper, Juniperus monosverma, It

- is ho&eﬁb%igytthﬁt a Juvenile T, cyrtopsis was found the same morning 2.2 km

;east'of_thpqatq;ﬁrande. This is outside the study area, not far from Bucksan

'iﬂ Cgiada Aﬁghn.’ Two blacke-necked zarter snakes wers found swimming in the
bbriver lasgﬂiﬁnnfbo a .south of Otowi Bridge during the month of August, 1929, .
‘The specig#éha§ been'knoun from this area for more than a century, for Dr,

. 43.10.-!hig0§>1na1875 reported six specimens odtained the previous ycar at

" San Ildefenso. -

Wbsterﬁ'tetfbgtgiul Jarter Snake, Thamnophis elegans Baird and Jirard
The £ﬁ;?at%pgciea of Thamnophis known to inhabit the vemez Mountains

is far moréihbﬂndant and widgely distributed in the LA/NERP area than any

¢Other-anéﬁig The. species was described in 1853, based on a specimen from

- EL Oorlﬂqfébﬁhty, Calirornia. .The subspecies in Néw Mexico, T. elegans

_vagruns, -long known as the wandering garter snake, waa described in the

'Saua$pubilcislqn as T, vagrans, 'which seemcd.uo répresent a dirferant species

© until f;rzndtéféxtensive studies could be underjakdén_almost & hundred years

#3xazer. Sﬁé@tnﬁ}ly it could be shown that annectant populations of an exiremely

ﬁva;inu&e'dﬁdéi;ﬁlranged all the way from the northwestern half of New Mexico

7 werl Seyouﬁ;tno:ﬂnlted States into the southern part of British Columbia,

The aana_hééspeﬁias occupies portions of all the states from the eastern foot~

_nills of the Rocky Mountains almost to the Pacific, with parts of the Canadian

Aﬁrovincgg;éf Ai;brta and Saskatchewan, as well as British Columbia included in

the knoiq";tngpo Thamnophis @i ‘vagirans is repiaced by other subspecies, inciluding

“‘the noninaﬁ‘ subspecies, in CaLifornia; and disjunct populations occur bn,mohn;ains

in southern Nevada, the San Bernsgtno Mountains in southern Catifornia, with one

population isolated in the 3an Pedro Martir Mountains in northern Baja Caiifornia.

This is tne only itocality where the species is known to occur in Mexico, although

closely relLated populations of uncertain status have been discovered in the Sierra




s‘trnl. Thoss found in the: WNW S ) weu aost. orten

:’lii.,thin tuo. or three meters of au:qh,;m_s_nr poau. Some

‘ pu'muontory betwesn Bayo and Puoblo unyons. It {s questionable

aka 1n no:-tnnstem New Mexico ts ‘80 nml.y ubiquitious, for




in meadowa at elevations of at Least 3000 me Lixe other wideiry distrituted
snakes s %m.vmdering garter snazlke consumes such inverteorates as siugs,
earthworms and leeches, as well as fishes, salamanders, frogs ang their tad-
poies, uwda and occaslomtly’aven small mammals. One that Dr. Phiiip
Ashulu gapéﬁz@d; in & mountain meadow a little below 3000 a in the Sangre de

' Cristd wountaing contained a voie, Microtus. A garter snake of the species

-found m @gnz-,)nniper woodland near Eigamont in southern Santa Fe Uounty cone

- tained a Jmnno horned lizard,.Phrynosoma douglassi, The wandering garter

snake is the only serpent often seen inside the city limits of Santa Fe, ucre
often in areas where :uwns{are utntaiud{'é;' summd. artificial fish pond'i(
P
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g, wost of which nave rouna pupi’ls. M.l. but two of the 37

3 o penstrate the skin of Lizards or iwlly eaten. Venom

t was ;'compie;oly. immobilized. l‘h snake abruptly dropped

zed :xlmd po'uﬂlély deade A fow secon@;s -"lht’e'r tne snake seized

'_‘_‘i,if_a.lan t;rqy and proceeded to enguu‘ 1t,
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Ni,ght s‘ntﬁo: subdus their prey in much the same fashion, and chew vigorously

'};J:f,'._to Med zhel.r reu' teeth, which are enlarged but not grooved. Tubuiar or.grooved
i_"beoth are ruhil.y rocognizod as ranga and their trunction is obvious. The entarged

:Mth of t«bo n&.gm snakes may not be aptly descrived as fangs, but these ungrooved

mpt.h of M}_ep_a_ evidently enable such.snakes to introduce enough taoxic saliva

‘- im'to thelr my to ;uodue it. The venom apparatus of the night snake, perhaps iess
"ptttchnt than that of the iyre snake, seems pevertheless to be eftective. Coulas
"': jl&hl), vho ru-st reported the venomous nature of Hypsiglena, noted thav a nignt
”“uurd died approxiutel.y L5 minutes after being seized by & night snake. Inasmuch
3 as‘ a ni.ght l.iurd died about seven minutes arter veing seised vy a ilyre snake, as

. notod -bovo, !ﬂo ttkht. suapect that eithar it had a stronger venom or that more of
tho uro omko'a vonom had reached the Lizard's blood stream.

C’ouus'a oourvattons in the Laboratory were corroborated in the tield some

: ysars lagar by Goodam (1953), wno watched the struggle between a night snake scafcely

\_'185 mm in l.ength cnd L Juvenile sagebrush liszard, Sceloporus graciosus, uitn an overe
;’all lo!_:gth at 33 ‘qm. Goodman, who came upon the scene shortly berors sunset, when

' night snakes are seildom seen, found that the snake had seized the Lizard at the base
B or its tait. ‘Thﬁ snake chewed vigorously at intervats that lasted several minutes,
‘i’.-'“even after tbe lisard appeared to be paralyszed. It looked as though ‘it were dead
'v_‘_;f,a'pproxmully_ .u)'_‘li:mtoa arter the snaks seiged it, A few minutes eariier Goodman
_founc_! ﬁ. necnnr,y to capture the snake when it becams evident that it was aragging
its prey mto a !x..ol.e veneath a large boulder, The snake relsased the Llizard at this
. tine, and Goodunv,.buhﬂu the Lizard to be dead had placed {v m the refrigerator,
: :SQven nimxtes Latar ®hen Goodman opened the rerrigerator he round tne Lizard "vigorousw
"wriggung wlt.ntn 1ta jar." Houghty tuwo hours arter the night snake had presumably
i’._iqbedded t_to{,_;anl.qged rear teasth in the Lizard, it became almost completsly paraiyzed
baroro it nmuy died.

Even though tha venom apparatus of the night snake Seems toO be reutivaly




nbngh venom to supdue 1, Other snaxes Ju,ckinz fangs have

ﬁ}iing rron small amounts o venom in the: b;ood. Venom glands

‘"'r‘ Jau. Hovever, two of the rear-fang&ﬂ snakoa are regarded

%be’inga. Only the boomslang and a clqso rohu.ive » both

) % amkas attai.n somswhat larger dimonswns 1n some parts of

'~-6vpf-all. length, The teeth in rrqn'ﬁt.':,gr t,x;q :»g_‘qp on the max-

! e dlmnsions are roughly . one mm A'in Length. whereas those

.&ctaﬂu arld deserta in summere

m»“mmms ot New Mexico
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The night snake is perhaps more abundant in the warmer, Lowland deserts, 3

- but even-in such arsas it is among the least commonly seen of all the snakes

in the Sonthuﬁl‘t. Collectors have found it more productive to search for Hypsi-

vahicusl."b In California Klaubdr (1939:48) found night snakes on the road between
7:40 pem. and 12245 a.m., more often in rocky deserts or boulder-strewn areas
than Lnrﬁ'irren or sandy deserts. His investigations also revealed that night
snttos» a_xhu:",med cuttivath fields, grassy areas, as well as riparian haoitats,
although tmy were found occasionaily in desert brush or the chaparral-covared
!'oothills on t.m coastal as well as the desert stopes of the mountains, In

southern G,nlwbrnh and southwertern Arisona, night snakes vere among the least

' r:eduent;y' seen of the L3 species that occurred on the road.. Among the 1945 snakes.

" recorded by:!ll_.a_.ubor in the areas on both sides of the Colorado River, there were
only 1> ni;ht snakes. They comprised Less than 0.8% of tne total. ‘.
No epmpﬁabu study has been made in the deserts of southsrn New Mexico.
Pough, {1966:676), however, carried ot investigations during the course of three
summers in two areas lmmediateiy west or New Mexico in Cochise County, Arisonas.
Pough's data provide a reliable indax to the relative abundance of the species
known frrom the west side of the Peloncillo Mountains in New Mexiro. He made
123 round trips on the road between the New Mexico boundary and the Southwestern
Research Station maintained by the American Mus:um of Natural History in Cave
Creek Cuvon 1n the Chiricahua Hountains. of 116 snakes found on this road while
| he drove a total of L7 km, oniy one H, torquata vas mcluded. The species proved
" to ve - slightly more abundant in the San 3imon and San Bernardino valleys :
farther ‘soutn jin the same county. In this area Pough recorded a t.ofml of 168
snakes u'nﬁe traversing 5816 km or pavement, The snakes found on the road, a
sample containoing Just ° 12 species, inciuding H, torquata, which was represented
by tuo specimens, At this rate, one might expect to find one night snake fo?

every 2909 km travelled at night in this part of Arisona,

.
giena in the deserts by scanning the hirhways at night while driving motor a

ot tape e e
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re st lLeast as difricult to find {n northwestern New Mexico N

he '.‘_uin'u Mounteins. Gehlbach (1965), who spent portions or seven
eoihct.tons of amphibians and repﬁius in a study area that

Mekinisy and Vatencia counties obtainoﬂ om.y oneé H, t.o;guau.

sandstone slad "nsar the lower end of t.m pinyon-juniper
@érihuat of Thoreau. Gunlbach uua second individudl 3.2 im

ut. 1 escapod into & deep crevice. 'm.apocimn mentionsd by

tfr of 1978 T tewrned rrom Mr. muy m:xna that Mr. Dougias
g nlgnt snake on m/.otr sourse, uhich 1ies south of Norta
' w the dw, but I was unable to ucimln whother it had

'som't.him or whether it was crawu.ng cm t.he snrface. It

from concealwent when the grass m amred. 1 fltled to
though I round {ncontrovertinls vpmnf of {uvsppresence a
2 the. gol.t courso white I was overtuminz bge and rocka on

'h, "g for stinka. Yeneath a rock wlthi.n 50 ® ot the conf Luence

at f_;no very sdge or the mesa, at &n elevation of 2135 u in I

e-pxm- were pﬁxon and juniper. Ai}!‘uma and hatchlings ' d
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provably wvere the nignt snake's main source of food in the area, ror they are

L -‘_;:gu'du.y eaten "by captives, Fence lizards, Sceloporus undulatus, were more

A"qomnly seen on Kwage Mesa, but not necessarily more abundant than the secretive
_g{:inh. Both ﬁpeciu are probably included in the giey or H. torquata in this

" ml, and tnere is .one record of a night sneke's having consumea lizara esgs.
Like smru. other species in tne Jemes Mountains, the range of H. torquata
L Aaxtends louthuﬂ'd wou beyond the international boundary. In the United States
u_ight snakes are known from sputhwestern Xansas, western Oklahoma and Texas and
. throughout nearly ail or the Southwest, including the deserts, and the foothills
.‘:an beyond thems to coastay Cuu'ornu. Northward the range sxtends through the
.Grnt Basxn Desert to castarn Oregon and south-central Washington. Night snakes
‘ | ‘f‘_!_;avo been foun,_d»frqu coast to coast in northern Mexico, including virtpsily all
o of Baja Culu'ﬂrnu,’ and all but the wost hurid portions of the Maxicin Plateau,
'vu far south as the semi-aria northern part of the state of Quoretaro. ‘The

.- ‘southexrn m?‘e.pitq_. _o.;::{ght snake's distribution has not been ascertained but

" _there are raéé;'ﬁa»-fro-“?umr% and a related form, prodably con-

‘. .;j:'v':'specir'ic vitﬁ H, ggg uata, is ikmown from valisco and Zacatecas. When more de-
tailed inforuuon becomes available for the distributions, as well as the ex-
"jtftent of tie ﬂ.riat.lons in the populations now poorly repmsant.ed in coliections,
v:‘:.tt seoms probable that Hypsiglena will prove to be monotypic. Several ill-defined

" subspecies nave besn recognized in northern Mexico and the United States, and
~‘perhaps some’ of these can profitably be retained. Others currently recognized
“ as speciss are Likely to be relsgated to subspsciric status.
Unt.il‘ 'roéent],y old records trom Nicaragua, Costa Rica, and South America
| luero orten listed, but the record for Costa Hica proved to ne based on. a speciesn
of Leptodeirs septentrionalis .(Duellnan, 1958575) and South American records have
_been n;cm; The type specimen of Hypsiglena torquata allegedly came from

- wiaguna Island, Nicaragua,” but in Yiew of the absence of any.records ror Usxaca,

D
&
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twcnn in Nicaragua. If the type spocmn-m is con-

Sﬁdas B, torquata bave a dark muchal blott_zh preceded by

148 Lacking in specisens long referred to H, ochrorhyncha,
%o & snake  from Cabo San Lncas ’ Bﬁi';cgmémia. Thase two

] ﬁmﬂy‘ derived from a common ancestor, ‘the range of which may. -
n the ni.zht snakes were forced to shm their dhtri.hutton
,_u"r cl!.utes p_rc'nued in the Southwest, Under such condi-
iauld have vesn isolated on both aiﬂoi or tho Gul.f of Cali~

*nﬁ-isoutton bo.ton a trend toward uu'ur olmtlc conditions
Wnd their Fespective dutributlom porthiiard,

valid assumption, it seems prcbanlq,;tmt the population
lud bocom much better adapted rof xaric environments

dn m ‘the opposiu side of the Gulf. iﬁétu-tho onset of

) nuht .lmkoq once restricted to tnu poninaut; spread

'..mko popuution on -the uinunc-.._ v}l;b‘_aplt.e the diverxenco'

% snakes with the white nape band ."aeb‘uin’gly' interbreed

bd“' assumed thnt the two populations i:urpd during a relatively
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‘l‘ lout 200 h. Within this extensive area, therefore, we find snakes lacking

tbo.'uhuo m‘whll bé'nd and nence resembling those in the deserts or Sonora ana

' A.'ri.zom to the north, 1iving sige by side with night snakes much Like the type

spaciun of Hy 1_ 1‘.05 uata in having a white nuchal pand. Except for the differ-
: snces in the pntorn on the nape, no other character has oeen round that witl
ﬁytmguish.tm tropical rorm rrom night snakes north of Mexico. 3Such ditferences
&n the nuchal pattm are attributable to pattern dimorphism in @ single species.
: ‘noted abm, dtkreroneos in pattern presumably evolived whiles populations of
tho mstmlm were geographically isolated. When they eventually re-
a-ine.d .Eomac‘t.'; hmiéver, differences in pattern did not discourage intervreeding.
Breaui.ng aporiunta with night snakes remain to be carrisd out, but since both
”att.em ware reparted in amall sample of night snakes from southern Sonora in
1’9!;5. auch hr-g!r samples from the state of Sinaloa corroborate the belisf of
'%bgért and buﬁr '(191.;5:83) that night snakes on both sides of the Gulf of

' Euu’ornia are"conspociri.c, despite superficial differences,

. e
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-widely distributed in the Anex-icag:, ;through 86 degrees of

y Canada southward to Uruguay atidﬁb"s_t, of riorthern Argen~

4n‘the :st't'.ern Hemtsphere, Mexico, howsver; has vesn the center

::evan of the 1% species are lmmm tron Nan uexico, but two

i ‘t.leannke. Crotalus scutulatus, and the rtdgu-nosed rattle.

- ranges that barely extend into th‘e ektreme zouthwestern

h“o.a the Jesiss Mountains. Botn of‘ nmlo, t.ne prairie rattle-
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The uééﬁerﬁfdiamondback is one of the four most widely distributed &iu: rela-

tively'abundant rattlers, Airncugh its range is restricted to thae United states and
hroughout

ni-vllv °°°“r’ 1 . Chihuahuan and Sonoran deserts, as well as the southeastern
5portion,§f the HoJave Desert, where the species inhavits the Lowlands as far north
a3 the soﬁthérn“tip o Nevada. The distribution or C. atrox extends well oeyond
vt‘$ne,aesart§;thougver, 1or it is imown from Arkansas and Oklahoma westward to the
1Ufcothitlsfér the Jan vacinto and Santa Mosa mountains at the western edge of the
Sonoran" Dasert tn southern Caiirornia., In nortbern Mexico C. atrox is known rrom
coast 1o cogst, and southward to the states of Zacatecas, San Luis Potos{ and the
northern'axt:em;ty of Veracruz. Isolated populations have peen discovered in

central Varacrus as well as rarther southward around Tehufntepec on the Pacific

e coast of the:state of Oaxaca.

Tne.altitﬁﬂlnal range of C., atrox extends from velow sea-level in the
Salton ainkipf southeasterr talitornia, to areas in the Mexican states of Durango
- and San Luls Potos{ at 1easuv 2400 m above mean sea-level. Much of the terrain
‘inhablted'gy'tn; diamonoack is desert or mesquite-grassland., 7The widespread
-vegetatidnél_ma%rlx is the microphyllous desert scvub, dominated in many areas

by the'cr£6§pte bush, Larrea tridentata, In Goazn:lla.¥aliey near the esnge

of the sopdéan ﬁesert in Riverside County, Caiirorria,diamondbacks are largely’

restricted to nSéquite thickets, and mesquite, Prosopis juliriora, as well as

1

the screwbnln, P. pubescens, are commonly among the conspicuous trezs in areas

» rrequentad by C atrox in the deserts of Caiirornia, Arizona and New Mexico.
’ALong the cpast ot sonora, where dlamoigacks occur near the seashore, glant
cacti, the gahuarg as well as the cardon, are conspicuous elements of the flora,

along with tha-ﬁoie shrub-1ike elephant tree, Bursera microphytitia and ocsvillo,

Pouquérss splendens. The Joshua tree » Yucca orevifolia, occurs in areas inhavited
by diamoﬁdbacka in northwestern Arizona, and a similar yucca, Y. ritifera,cnaracter-

~:1ze§,portiéha of the desert inhabited by C. atrox ir the state of San Luis. Potosi.
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.he‘ msquite-grasomnds along both cossts of northern S
mhabit tne vhorn rorests as well. u the tropical deciducus
imopold (1950). Altnough Leopolis indicates the presence

"orpst rrqn southern Sonora sautluasiward along all or the

_amge of Co ttrox tersinates abruptly in northern Sinaloa,

_apé'cies in soutneast.em Oaxacas M.tmg the uestern edge of

tho Rio Grando.

Dr. John App &a‘j




Whil.c c&mping near Otowi Bridge during the month of August, 1929 I obtained

"-.Iour C. nt.rwt ln the immediate vicinitye. A half-grown individua. was discovered

":at ousr cmpstb_g near vhe river, and two days Later I captured two juvenilies as

' '_,’-:':.I‘(:Linbed the talus slope of the mesa that lies west of the bridge. later in the
".'-;_"uorni.ng a Large aduit was found in the ruins of an archaeological site on the summiz
"',’o'r'_ the mesa at an elevation of 1870 m, approximately 200 m above the Kio Grande.‘.
.Dumohdbacks ﬁndo@tedly occur in alLl of the canyons, as well as on some of the
'-.aesas‘ in t.ha"w'uea at elevavions between 1bLO and 1870 me With the Llimited
h;hm_i-mum nou available it is aifficutt to guess how far diamondbacks may have
penetrated tlﬂ cin&ons that empty into the Rio Grande., Moreover, it remains vo be
ucertaincd uhathu- C. atrox inhabits any of the areas occupied by C. viridis,

. ven znougn rntlnnam of the two species occur sympatricaily in other parts of

& eu‘ '_nexico. .\s ubt.ed earlier in this account, C._strox occurs at teast 10 km

' Hvest of the Rio Grande in the relatively open atluvial plain traversed by the road
t.o Puye CLLLL Duellings.

Dag‘enl';anrdt‘.;(L97>) was unaware of authentic records tor C. viridis in Bandelier
National -aoﬂ‘ment;_,'_ although he reports C. atrox at elevaticns between 1920 and 2010
& in m:mii;'.uiid Cdpuxin canyons, .at the Puebilo of the Stone Lions, and on Frijoles
:}hu. Nau- the sout.bern ooundary sne Monument Miss B, B, Fuller znd Mr, Rennetnh D,

" Adam oay ueu hava discovered a denning site at an elevation of 1860 m approximately
" six km from the Rj_.o Crande in Medio Canyon, They were examining pictographs on tae
i;zm uﬁll. oi_f‘.the cinyon immediately below the ruins of San Miguel when they foimd

-' three C. m':yu{thm a feuw msters of one another in the talus along the troot of

;':_ the cuiff, .'The Sbeciea was readily identified in a photograph obtained by Miss Fuller.
Dumondbacu are the largest rattiers to be found in New Mexico aithough it.

is questionabl.e whether any exceeding L.7 m in length can be authenticated. - Individuat.s

1.5 m in length (excluding the rattls) are not exceptinnal, however, but rec.rds




cks @xceeding L.6 m in length are not necessarily based on accept-

3 b, but noted that few reports of extraordinarly larg: siaacnde-

¢ 1datad reliable. He concludes nis-giscussion of naximum

:fhéi7(2,13h mo. ), But I cannot claie td have measured one of




been discusped‘fécently by hussell (1980), who has sumrmarized and evaluated
Qﬁuch of tbﬁflnrﬁrnation directly or indirectly concerned with snake venom
npoisoning in the United States. Evidence cited by MHussell suggests that C.

"iatrox may cause nore bites than any .other venomous snake in this portion of

North Amertca. "his is reflected in the results of a nationwide survey that
'revealcd more bi&es from venomous snakes ir Texas than in any other state,

:Zyks noted by Kusaalt, however, when the incidence of snakebite is expressed in
’terms of thu numbar of bites per 100,000 population, the rate was highest in

'NOrth Carolina, followed by Arkansas and Texas. The yearly average for the

‘ nunber of‘bi&es.per 100,000 was 18.79 in Nortn Carolina, L4.70 1n Texas, but
i-;appreciably lbuor in New Mexico, where the rate reported is 7.47., 7The incidence
 v=r1es frou yutr to year within states, but the figures supplied by Russell point
_to tne prdbﬁoili&y that New Mexico, with a poputation now well over a million,
Tﬁight have tn'aﬁnﬁal average of more than 80 persons bitten by rattlesnakes.

| The ftgﬁfeé published by Hussell are probably as reliable as any obtainable.
:.'It is o!fiitbréit to0 note, however, that an estimate vased on the number of ratale
ities recorded in New Mexico over a L2-year period suggests that many fewer persons
are btnten in the state than Kussell's data would indicate. Campbeéfszﬁi:notes thav
: ’”onLy a rough estimate of the average annual number of rattlesnake bites in New
Mexico is possibls ® &naiyzed data obtained from the 3tate deaith Agency of the
'Neu Hexico aocial Services Department. During the years 1931 to L972 the State
 HeaLth Agancy had recorded only 19 fataiities from snakebite. Hecause fatalities
_'on Inalan reservations were not reported by the agency during part of this pericd
ﬁCampbeLl suggests that perhaps 25 deagiL;:f;:?ﬁ;:ve been attributable to snakebite
durirg tha b2-year period. OUn this vasis the numoer of deaths resulving from
snakebite in New Mexico would approximate a yearly average of O.0e Assuming that

-the. morvality rave tor those bitten by rattiesnakes in recent decades is roughiy

,fji 1n»nn§;ﬂnited Stetes, a figure supplied by Klauver (supra g}g.), CampbelLl's
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' to concluge that the number of rautlsanaka bites occuring
fb“ﬁould'anproximate a mean of 20.

id knouxedge of the metnods emnxoyed by those who assembled
iupolied ny RusselL ror ths anidence of snakebite in New
dqnciied with the estimate obvained X campbaLL. The average
' rattLesnaxaa in the state perhaps. :alls petween the extremes
y; 1n zact, be atfected by the influx og people. The data that
tha State Hmalth Agency inaicate. tha& snaknhita fataiities

s
.

X mltad dttn, ih seems evident tnat‘tns chidenea of, snakebite

. ‘.l"
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Ton of areas _-}_ud;qinmg Arizona, The prairie rattlesnake seems voc be adapted

frbm the bigﬁtr.mcpntains. It is questionable whether C. v, viridis occcurs in
New Mexico 8:Hve 2900 m. Hence it cannot be regarded as ubiquitous even though it
48 the most wigely distributed or the seven rattlesnakes in New ®exico,

crdzalizs'_;rir,tuls is pernaps the most adaptaole of the 15> species of rattie-

‘snake in the Unized tates. One or another or tne nine subspecies occipies much of
;ﬂorth'Anartcﬁi- . west of the 100th meridian, rrom southwestern Canada vo north-
Qastgrn nexicé; From extreme western Iowa to the Paciric Coast the various subspecies
~nivb bec:ma=é§apted to a wide range of habitars, 1nc1uding islands near t® coas* of

. Lau;ornia arq! &3& Calirornia. 'Ime only insu:tar popuiation t.‘hat. nas ovocome sutfie

4 aatl,y well dii‘ferentia‘.ed to warrang recognition, nwa.cver, is C. v, catizinis on
-boutn CQronado Ialand oft the norihwest coast of 3aja California. ‘The otner sub-
species are~eitnet restricted tvo parts of the Unites 3tates, Or they have -

fdistributipnauthat extend into Canada or 2 shsri distance into Mexico, The species is

aocky Hountaim. Deczite this avoidance of elevated areas farther inland, the most
widely diSf- ibuted or taree subspecies {n Calirornia, tne northern Paciric rattie-

reg a, has a distrioution that extends trom the <ccastal lowlands

T




‘mma-m and vaileys ard into tb.e ':'ie"ra. teveds, whers L
=f 3400 o in som2 placds near ti-derlire, Inasmuch =3
-round av sea tevel along the Pacific Coast, it seems certain

m has a greater verucal. range than any 6t.her. Tne Mexican

.t‘aLf.e- gray. The Arizona olack :it@‘lesnake, C. v. cerverus,

el but revertaeless covtirms to the ;xe_i\'l;a_f. ‘ The preirie rattier

t.heir range in'co mountvainous areu. . In the ra).a\‘.ively parren

: waestam New henco to/subspecios u mu’ppad by K!.auoer (1935s
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‘Unxi&é,huﬁilus, which is surely a reiatively recent derivative of the
prairie.raiﬁlegnaka that extended its range westward across New Mexico from
‘the Oreat Plains, cerberus appears to have been derived from ancestors that

evolved to the west of the Colorado Hiver. The Arizona btack rattlesnake {

VI

80 ciosely reserbles C._v. helleri, which is now restricted vo nortnern Baja
CaLIrbrni§ ﬁnd southern Calirornia west of the deserts, that both of tnerm
"weri ngupgd.ﬁithtgp.zl oreganus, .the "viack" rattiesnake that occupies much
:Ebf)ar;qfééivheﬁfsoutharn Catirornia and British Columbia. 9etailed anaiysis
”naiitidffﬁﬁ:asépmblage zof suitapiy representative samples of the ratilesnakes
.iﬁh&biiinafihejfaciric states an3 th2 mountainsg o Arizona, The thorcug
iﬁicns ol Kizuter (1349) lefs ro doubt concerning the aftiuities of
'_r&ttlesnaxo§ oL opposite siszes of tne Jdeserts. He devidsd to rec;gnizp the
‘ disjunct pogulaﬁion ir. Arizona mainly because of "its dark color and & rarkad
‘sutdivision of ${he scales on the snout." In even the most diagnostic characters, : :::>
however, flauber noted that "some overlapping” occurred. The dirrerences tetween

helleri and ce§§erus "are somewhat less comsistent” tnan those employed by £Lauber

in dlagnpging other races of C, viridis, He might not have recognized ceroerus,
however, nad 1§ not been for the "added weight of complete territorial separation.®
S0 u&bhava poorly airferentiated subspecies 1in Catirornia and Arizona, the
nearesv ppéntations-ox whicn are separated by aporoximately 370 km of desert that
appears to be uninhatitable by supspecies of C. viriocis. The isolation or cerberus
&n'@{}?oﬂ&fi} presumably the result of a trend toward increasjpely arid ciimates
and tre éxﬁ&nsiOn of the deserts. Hegardless ci how long ago the ancestors df
cerberus vecame territorially isolated from their western progenitor, tue morpho-

Logical siﬁiFarities of helleri and cerberus suggest tnat they are potentially

capabie of intéfbraeding. It seems probable taat the ancestors of cerberus had

penetrated much or the rugged terrain on both sices of the Colorado Hiver before f“:::>

R o i 0N

“tney reachéd areas invaded from the east by the prairie rattlesnake and its




h 1r occupatian of contiguous areas. Ib the absence o1 either

. mains o o8 ascertained. sxsmber (19u9:xb8) auggnstad that

eV1dence nhac cerberus actuaxlyﬁpccurs sympatricaxly with

» tne nominate suosoecies. If represenf#tivpa of readily distirguish=

;n Qrant Councy, New nmexico, It is of interast-to note
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'r safnz in Yidaige County. Ths iojave raitlesnaka is widel; jiseributasd e
ﬁﬁ‘west'asvﬁéll &3 t. the soutn o U= Mexico. It3 range "y Lnterdijitate

iﬁh ﬁnatibf'chgféubs;ecies of C. wviriasis occupying areas adjacent to the

'73qgavo Jesert, but there are no substantiated reports of viridis and scutulstus
o RS New mexico Jighway
vecurring side: by side., In Hidaigo County both species can oe found on/ 9

ﬁhgre it crosses tne Peloncillo Mountairs through Antelope Pass at an eievati.n
f_t;?O-nvaﬁféh kixometers northeast of Rodeo. 1Tne road 1is in relatively rlav
‘terrain so tnﬁt it is oirricuit to detect the divide that separates San
151h§n:VaLLey nnvthc west from Animas Valiey to the east. Whenever coltectors

‘have. kept. accnrata records td documdnt specimens found on this road tney dis-

_ avei that cn%ulgtn 13 restricted to tne area west of the divide. Whereas viridis

zséems to hessomeahat more frequently encountered farther east near Animas speci-

msns nave been takan within a kilometer or so of the divide.
Much the sane situation prevails at ithe edge of the Mojave Desert in

uos Angeles Ccunty, Caiirornia. Crotatus viriois helleri is the only rattlesnake

vinnaoiting the San Sabriel Mountains, *here i is relatively abundant as far norzh
th! foothtlls along the edge of the desert, The Mojave rattlesnake begins to be
g found in thn relatively flat desext, :Zteh  in areas inhabited by the much smaller
"sideuinder, Eincerastes, but never in terrain occupied by C. v. helleri, In the absence
ﬂ:of scuznlatnsl San Joaquin Valley, not far north of the wesvern extremity of the

o Mojave Desert known as Antelope Valley, heilleri is relativeiy common in ooen, riat
E;terrain S;y similar situation exists where the range of the western Jiamondback,
Tlg;‘gizgg,extgnds across the Sonoran Desert ani northward into the Coacnella Vailey.
';'whereas 3&225 occurs.in a wide range of habitats in t.: nlzteaus, mountains end
L}f?-vallcys lying to the ezst, in the Coachella Valley it is largeiy restricted to the

f mesquite thickets along the edge of sang dunes. In.the foothills or the San vacinto
"; Mountains 1m£adiatexy tc the west of the dunes occupied by 8trox,a closely related
rattlesnake,

" species, tte red diamond'/ C. ruber, makes its appearancé. Tne red diamond barely

rhnggsﬁiuﬁ:iiné Ylat desert bu¥® in no instance is it known to occur tn the areas




""(’é'ee Klauber, 1972:rig, 2:4)s "L“r’xé-f i’régauuon in the rocky

cones of the footnills on the ﬂesert slope of the 3an

_ome better reoreserued in col: ectigns. Part of the problem .

b . o% 2
Jhen ntriss or

3t uﬁ ‘.tact sasy offer ralattvei.y cnnvincing evigence
BY enee ’

ot im.erbreeding is Lackinx, honevcr,

emains unexplained. Tne maintensnce or territories ty




lndlvidual members of so~e species has been reporten for a wide varisty of
tincxuain; reptiles. -..-ocn; creccsdilians ind Llizards rales ~osivel:r
-défend tek;itbries-agai n3t tne intrusions ol ccrnsoeciric males, but tresoass:rs
of other saecies ere iznored. Juing tc thair secretive nabits relatively Little
has been Learnsd ‘about territorial benavior in snakes. Klauber (1972:003), who

reviawed tneiliternture deati g with ravilconakes suggests that vnsy .

probabxy hava nome ranges, or at i1east "a restriction of wandering or prowii-g

to a reLativalyﬂsmatl area,”" MAlauber found no evidence, nowever, taat any rattle-
snatn has “a deferded territory, from wnich othsr rattlesnakes are driven away."
uhat Littla is xnown atout territorial benavi:r in snakes, therefore, sheds
no Lignt on &he maintenance of mutually exclusive ranges ty potentiaily competing
"specica ahbaa dispersals have led to their occupation or contiguous areas. It

is noteuortqy ‘that this situation ordinarily involves distinct soecies, ruver and

-gnd atroxiié-Caltfornia. anJd scutulatus and viridis{inciluding the subspecies ne:leri,

'ﬁfggghus,viééosu# and cerverus ) tn California, Nevada, Arizona and southwestern
ﬁ%uﬁ;ex;ﬁé‘t%he-iorupt replacement of the nominate subsoecles, C. v, viridis, by
the dista#igy related suosoecies, C. v. cerberus,rear the Arizona-iew ﬁexico siaze
boundary;'ang"tné repiacement of vhis black subspecies by C._v. nuntius nortneast
: ot Flagstarf, Arizona, suggest that the interreactions oetwsen the subspecies in
'these insféhces-closexy resemble those between ciosely related soecies, As noted
.above, cerberus night well be regarded as a distinct species were it not for the

- dack. of anr dichotomoua charsracter that serves to distinguish it from hellexi

perhaps teceuse the two became isoiated in relatively recent times. Any of several

mechanisﬁsimight discourage interbreeding between populati.ns of rairly ctlosely

related rattiesnakes where their ranges are proximate, . .. ——

If it is Largety » matter of indivicuals

of distinctive species or subspecies avciding each otner.where contacts rint

- pecur, howsver, the tehwvior invsi-zd can ¢ e Jdaserired 35 mysierisus. -8
) 2 2 o




Monuaent. Fleisher (1978), noweﬁﬁr, indiczzes that virigis

unipar &t lower elevation meaas," in hls 15t of the






