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Introduct.ion 

Natural ists knew virt.ua Lly nothing about the fauna of New i'lexico unt i L 

tt18 Southwest became open t o American exploration atter the l"lexican Har. ~!ot 

long aI'ter the Treaty of Guadalupe Hidalgo .. las signed it: l848, the federal go':crn-. 

ment Has sponsoring expeditions to explore the terrClir. ceded to the United :)tates. 

In L8S0 a commission led by John It. ijartlett set out to survey th3 boundary tJet.ween 

the United ~tates and ~exico. the year alter this survey was Launched, in L851, 

Ca;1t. Lorenzo jitc;reaves began a reconnaissance that extended fro"] El Paso to 

~anta Fe and across northern New Mexico to the Zuni River bSlore the expedition 

continued its Journey to San Diego, California. Members of these expeditions 

as ~)emtde(j some of t.ho first coilscticms to reach the United 3tate3 National !·iuseum. 

i"lembers of the med ical profession were amon~ tho eminent na:.uraiists of the 

day, and many of them not only co Llec:ted anima 1.s, but provided t.~v:; report3 t :-lat. 

dealt with the coLlections. Dr. damuel W. Woodhouse, an Assistant jurgeon with 

the U. j. Army Medical Corps, served as naturalist with trw Sitgre~ives t;x;;edition. 

Elliott Coues, who vJent on to achieve fame as an ornithoLogist, was officially 

designated IIr Assistant ::) ;)reeon in the U.S. Army," ~nd uJurgeon and Naturalist. · 

to ths Northern Boundary Commission. 1t Althour:;h a physician, Dr. T. H. 'viebb, accom-

panied t,he Hezican Boundary Commission, Lt. CoL. James D. Graham, a member of the 

Corps of Topographical Engineers, who served as chief astronomer and head of the 

sc ient ific corps under Commiss ioner B- 'rt lett, was evident, L:,r the or.e who preserved 

and document~d the ~~~hihians and reptiles that reached colLections in .1ashin '.~ton, 

D. C. A patc tlnosed snake, jalvadora : ~raharr.iae, was named in honor of Co lone L Jraharr: 

~tiI1i'ore the Boundary Commission f"lQc\,shcd its work: in 18,3. 

In the ye~rs fOllowing the Nexican H~lr the main obJective of the Corps of Topo-
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graphical Engineers cons isted in find -: n'S sui tab le routes across the Southwest. 

Emigrants hearie'u for California were seeking ways 'to avoid rugged mountains and 

arid deserts. Beyond such immediate needs, however, the Corps was anxious to 

find a practicable route for a transcontinental railroad that would eventually 

connect the Nississippi H.iver with the Pacific provinces. SeveraL American 

explorers had found ways to reach California fOllowing ron.j-es far to the north 

of the ~!exican Boundary, and such exped it ienS as those of u ahn C. Fro/'mont and 

Colonel uohn u. Abert in L945, nad materially broadened the scope of such under-

takings. They c ont inued the !.r stud ies of the phys iography, geo logy and meteor-

OLOGy, but their interest was nO longer restricted to tne phfsical aspects of the 

enYironment. They went to great J.en~ths to assembLe coLlections of the plants 

and animals they found. From then on expeditions were expected to maintain 

records of the fauna and 1'lora observed in t he areas they traversed, documentp.d 

with specimens and scientific data. Any well organized expedition settin~ out 

to explore the neWLy acquired terrain was expected to have scientists representing 

a wide range of disciplines on its staff. 

t:xped : t ions of the sort were common Ly aut hor ized by Con~ess and 1'inanced 

by the federa 1 government. The exp ~orat ions and surveys carried by the Corp.:; of 

Engineers during the ye'ars J.871 to 1874 typified the work of the U. ::i. Army once 

it had focused its attent ion on the terrair; west of the lOOth meridiano Such we II 

known scientists (,s Edward Drinker Cope, ELliott Coues, and Henry Wetherbee Henshaw 

participated in the field work: during t~e tour years that Lt.George M. Wheeler was 

in charp;e. The extensive collections assembled by'; members of the expeditions,. 

not onLY in IJew Mexico, but 'in portions of five ,other states, materially broadened 

our knmJledge of the animals in this portion of the United Stats. 
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Vast quantities of scientific data and other information obtained by 
in 

"..,he Wheeler ex;)editions, are sU'Tma!'ized/several impressive volumes. The 

fourth volume deals with fossilS, and the fifth, putllished in l815, is' 

restricted to the zoological collections. It contains reports preparei by 

more than a dozen expertsjincluding naturalists who had participated in 

the field \oJork. Their summaries or tn(~ various sroups require more than 

LOOO pages Slf text, divided into 16 chapters. The volume is lavishl.;,\"' illustrated". 
with 

There are 45 lithographed plates/. several or the more brightly pigmented birds, 

reptiles and insects portrayed in color. Over 100 pages are devoted 

to too vertebrates, and the rest of the volume conta ins chapters dealing with 

the insects, mOlluscs, and the fresh-\'later leeches represented in the collections. 

Two naturalists contributed reports dealing with the amphibians and reptiles. 

One prepared by Elliott Coues, better known for his ornithological investigatior:s, 

deals largely with the cOllections he made in Arizona in 1864 and l865, althou~h 
he had obtained 

he provides notes on S09C imens /in northwestern ~!ew :Vlexico, at Fort vlineate arrl 

along the Zuni River. The other report was written by Henry C. Yarrow, who had 

partici?ated in the field work of the Wheeler Expeditions in 1812 and 1874. Yarrow 

had cOllected amphibians and reptiles, as vJeLl as other vertebrates,while he 
Rnd i\fevada, 

was serving as sur~eon and zoologist to the Expeditions, first in Utah/and later 
Colorado and 
in New Hexico. His report covers cOLlections obtained in all six 01' the states 

1\ 
included in the survey. Yarrow notes in his summary that some of the specimens 

remained to be identified, but he believed that the coLlection contained representati': 
17 spec ies of SP"CJ t' 5 t> f 

Jf/ amphibians and 70 reptiles. 
!\. 

His report, nevertheless, contains discussions under 
only 

sF€cific or suhs~')eciric names for/lo amphibians, J~ lizards, 24 snaKes and three 

turtles. jpecimens l'ro:1the st~:te of >ew Mexico, as viewed by YarrQw', were leI'er­

able t03i1 ·sIbeCi.~s,or subspecies, six of which were amphibians, 14 v-Jere lizards, 

and 11 were snakes. ·The collections studied by Yarrow contained only five s{J8cimen: 

of turt les, all from. Arizo na and ass igned to three sp~c ies. . No turtles 



had tJeen DOuained in t!tM i'lexica, V'./!1~r·i.::! cll, L(}:'..1,.,L 1.0 r:en, most of them natu aLists, 

had cOLlected the specimens covered i': Yarrow's report. 

'_'ie iL over a dozen localit ies are listed as tne s(;urces of the spec imens, 

many of which came from vIe ii-known places. Fe\.J of the collectors had worked 

i:1 southern New lYlexico aLthough one bULlsnake had been captured bJr Henshaw at 

Fort Bayard, near Silver.City. Such place names as the source of a spadefoot 

toad listed by Cope as ttAlto dos Utas,~t seem to have escaped the attention of 

cartographers. Detail.ed maps may have been availab le ror the sett Led areas aLong 

the Rio Grande, but a Lieutenant who captured a frog and a garter snake in the 
that 

northwestern c orner or the state ind icated only/they came from the "San Juan Hi ver.:t 

In some instances tags v.:ere lost or separated from spec i!'T1ens that wound up catalor1=( 

as having been taken ir: "1l~w l"lexicoo lt 

Fortllnately colLectors often stayed in or near Indian or Spanish settlements, 

sue'). as :::ian Ildefonso ,Santa Fe and Abiquiu, with names that had been in use ro!' 

at Least two centuries before \fueeLer 1s expsditions reached the area. Herpetulogical. 

spec imens from the Southwest had been accllmuLat. ing in eastern museums for at least 

2~ years by the time Yarrow prepared his report. At this stage, nevertheless, taxon­
only !'ragmentary 

OJnists had/ notions of distrit utions of even the commonest, most readiLy colLected 

species. In some respec'f,s it seems curious that Yarrow could assign most 01' 'the 

species he lists to the same fam'iLies recognized today. Most of the generic names 

that Yarrow used for the amphibians and Lizards are still in use, bu~ systematists 

\vere stilL struggLing to work out the rel.ationships of the snakes. vleLl over 
and 

half a century Later systerratists still lacked suitably large/ representative samples 
Extensive investigaticns remained t-o be .carried out berore students could 

of the snakes in North America,. define the species and group them satisfactoriLy 
A-

in genera. A Large percentage, of the specifio names employed by Yarrow are in use 
have been 

today, al tho'.lgh some! re Legated to subspec ific status. No fewer than 16 of the 

24 species at snakes that Yarrow Listed, hOwever, have since been referred tc other 

genera. 
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Yarrow credits tiJO of the ablest herpetoLogists of his day, E. 1.). Cope 

and S. F. Baird, with having assisted him in the identification of the s~)ecies 

and subspecies included in his report. Moreover, Yarrow adds, Cope supplied 

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

viged the entire manuscript o T:'lith the limited knowledge of the variations and 

distributions of the species in the Southvlestthen available, some specimens would 
instances species 

inevitably be erroneously identil'ied. In some I remained to be recognized and 

described long alter they had been represented in collections. Others were so 

inadequate ly described ear .Lier in the century that naturalists were somet imes mis led 

in their efforts to apply names. Thus we rind Yarrow Listing eight specimens 

from Arizona and i~ew I1exico as examples of the Texas horned lizard, Phrynosoma 
horned lizards 

cornutum, whereas two other /obtained in " southeastern Arizona" are referred to 

P. pianiceps. (.J. .... '1 excellent plate depicting the form leaves no doubt it was 

a rexas horne rl lizard, described as P. cornutum 27 years Defore the nane planiceps 
inadverteht iy 

Wasla??L1Bd to the same species. 

Ontogenetic changes in proportions and more especially in the patterns of 

some of the . Lizards ,led to their misidentifications. There is no reason to 

question the identity of the 18 specimens, including five from Santa Fe, that 

Yarrow lists as colLared Liz~lrds, Crotaphytus collaris. One additionaL specir.len 

from Santa Fe, hOHever, is identified as the reticulate coLla!~ed lizard, C. reticu .... 

latus. Decades later it finally became aFparent that this species is restricted 

to the Lower H.io Grande Valley of southern 'l'exas and the adjacent states in Mc:xico. 

As late as L900, however, Cope 

both from ne ar Laredo, '!'ex~~. 
2~ years eatli~t. 

h@d esr.aped Cope's,attention! 
[lor ~ ~c~r.(tatusJ 

c'Juld cite only two specimens 01' C. reticuLatus, 
Yarrow's erro~ous 

qc must have become aware ofl identificati:'ln, which 
Fo~ Cope (L900:255) observed 

that ItAny approach to the reticuLation 

describe~ is ne".,er seen tn cOllaris, except in very young specimens---n It seems 
astray 

virtuaLly certain that Yarrow wasted/ when he compared !'ive adult or subad1llt 

COLlared Lizards with a juvenile, and concLuded that the juvenile beLonged to 

another species. 
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~ome of the specimens listed by Yarrow in L87) w~rc assigned to other 
e:-::ample, 

s!",ec ies by Cope in 1900 '. FOl.. ... I . Yarrow listed It2 ylt (presumab ly meaninR' two your: 
.,1,. 

or Juveniles) fro 11 dan Ildefonso under the name Phryno'30ma cornutum. Cope (p. L.jb) 
that Yarro\-I had 

listed them under the same name, whereas two others/obtained at the saMe pLace 
by Cope to another species, P. modestum. 

at aoproximateJy t'le sarte time were referred/' The roundtail hornee lizard, f:. 

modest~m, which Yarrow failed to recogniz~ has recently p~oved to be represented 

Bandelier National Monument. Hence it cO;lld have occurred 

near ;jan Ildefon::;o a century ago, .1.nd it may be grat1litous to assume that tne 

population thero was exterminated. ~eeve (1952:870) evidently founa one of 

Yarrow t s specimens still extant, but two other localities plotted on his map (fig. 

4) are not sUbstantiated in his text. 

It is appreciably more difficult to explain Cope's r8cords of the Texas 

horned lizard, ~. cornutum,in the upper lti03rar.de ~,rall.ey, whore Yarrow and others 

cOl.lected." For in addition to 'San Ilde1"on50, Cope inCLUded Santa ?e, AlJiY:l.I.iu, 

~~d Taos in his tabulation of sources. Within recent decad3S, however, the 

species seems not to ha~ been' taKen north of ALbuquerque on the rtio Grande 

drainage. In the plains east of the Sangre de Cristo Mountains the Texaci horned 

li?ard ~.3 r·,) ~at iva ly abundant as far north as most of t\ansas, and records for 
Neverthe less, 

southeastern Colorado have ceen verified. I Cope's record of P. cornutum from ItPago3~ 

Arc:,uLeta County, Colora.do, haS'. been rejected :'Qr, vJ.Lid rC<!'c1ons, and Conant (l975) 
of New £,lexic 0 

~mite this record, as weLL as those for the upper rtio Grand~ ValleY,\frOm hi~ map. 

Reeve (l95~), \.;ho ;Jlot.t8d the four Localities mentioned tliOiI:s!t al.)oV'e, credits their 

source to VetO Denburgh (l924). No speci110ns \v~r8 cited by cithnr author to sub-

s~Jant ia te the records. Cope, hOI-lever, notqd that 'he, Yarro',] and another 

naturalist., ''t/-, G. 0hed, w~o participated in the \l'iheeler expeditions, were the col­
of 

Lectors/ the Taos specimen. It is impossible to say whether it was misidentitied 

;(:~ 

or ca.:s.,lessly labelled, although it seems most imprObable that .E.!. cornutum would 

have been tt;\KtH\ north of Albuquer~ue at four Locaiitie·) where it has not been tak8n 

or reported since. 



-7 

Yarrow's identifications of the garter snakes that had been obtained in 

NerJ I"lexico were equally confused. He indicates that three spec ies were obtained 

a1, .::3an Ildel'onso, namely the species now recognized as 'l'harnnophis eLegans, 1:. sirtalis, 

and T. marcianus. The first two are readily found in the area today, but tbe third 

species, marcianus, which ranges northward to K.ansas east 01' the Sangre de Cristo 

Mountains, has not been found north of Altuquerque on the ~io Grande draina1e. A 

third species,_the blackneck garter snake, !:. Cyrtopsis, thOUg~l mentioned by Yarro;] .. 

as !lnot seen," is among the snakes most commonly seen around .::ian lldel'onso today. 

\tJithout additional inforffiation one might suspect that !.!. cyrtopsis had retJLaced !..t 

marcianus in the upper ltio Grande. Ruthven (1908:b~) left Little doubt, however, t~1at 

Yarrow had failed to recognize cyrtopsis. Two specirr:ens in the United States NationaL 

Nuseum, Nos. 84ib-f34l1, from .::ian IJ.defonso, aLthough labeled marcianus and so listed 

by Cope (J.890:J.04b), are actuaLly ~ cyrtopsis. 

As might be expected, most of the reptiles that Yarrow reported for S~n Ildefanso 

are the reLatively abundant, widely distrituted s?ecies currently inhabiting the area. 

In addition to the three species of garter snakes, Yarrow re?Orted one bULlsnake, 

Pituophis me lana Leucua, and a western hognosed snake ..• Hetercdon nas ic:us. In vievJ of 

tte occurrence of two spfjcies or rattLesnake, CrotaLUS atrox and C. virtdis in the 

vic inity 01" jan I ldefonso, it seems odd that the only rat,t Lesnakes from ~!ew Hexico 

mentioned by Yarrow were taken in the northwestern portion ot the state. Lizards 

commonly abroad and foraging during the day, were more reaclJy found than snakes, 

and not surprisingly Yarrow obtained s?ecimens of the lesser earless lizard, HoLorookia 

rJaculata, the collared lizard, Crotaphytus collaris, and two species 01 horned Lizard, 

tne reLatively uoiql'itous short-horned lizard, Phrynosoma douglassi and "the roundtaiL 

horned lizard, ~ modestum. As noted aar~~~~, P. modestum may not occur in the 

imn:ediate vicinity of San Ildel'onso today, aLthou?h it, is known to m~abit an area 
it,,)"" t;t f(~ II .J L7 (n to 
Dao'il>r' the southern ,l:;oundary or Hande tier Nat-l.onal Monument; LeS3 than l!:> km to "the 

J\ '"T {J f" 
soutnwest"'1 S;, ... J., [ er"", S ~ 



It proves to be impossiole to verify the occurrence at San Ildel'onso 

of other species reported by Yarrow, who must have ''lis ident ified some of the 

relatively nondescript lizards now abundant and easiLy obtained in the area. 

Yarrow lists fence lizards, Sceloporus undulatus, t'rom other areas, including 

one from Taos now regarded as a valid sUbspecies, S. u tristichUS, which occupies 

most of central New l\lexico. This race of the fet'l~ liz.ard is perhaps mo~e commonlY 

seen around t)an 11del'onso than other lizards, Although Yarrow failed to list it,. 

it is improbable that he !"2iled to see it. Similarly, Yarrow listed no tree lizard 
tno'l'lo(r.:a;'nate sur.spec ies £I Ux'os;:lurus o. ornat a, 

from San Ildefonso, al~hough/ inhabit~ rocky areas and clil'fs in tne imq-lediate 

vicinity. One can (,cily g'.less wf'}ether larrow c~;nfused one or both of tne::e ~!JAcies 

with the side-blotched lizard, Uta stansburiana, sp7.~imens of which are listed tor 

both ;jan Ilde10nso and Tierra Amari!..la, al~hough the species is not found even as 

far nr-,rth as Bandelier National }lonument. ::<1rrow c'/uld scarcoly haT.'e been expecl.ed 

to appLy tne corr3ct n_rr.o to, the 'iJhiptail lizard he listed as'! Cnemidophorus .££!:..£:: 

lineatus" lor whiptails continued to De erroneous ly ident i!'ied b:' most' herpetologis' 

until recent decades. The lizard Yarrow obtained m~y have been either G. neomexica: 

or C. veLOX. ----
What tarrow had to report concernine the Gila monster, Heloderma suspectum, 

however, revealS how little was known about th~ distributions of reptiles at ~his 

sta(;e in the herpetological exploration of the 30uthwest. Yarrow eXt>ect~d t4) t'L'l:! 

Gila monsters at San Ildefonso, for he states that TNhile he was camped on the 

Hmo Grande near the village Ita lar~e lizard, presumably of this species, visited 

camp, but was not secured, owing to the fact that its sud~en appearanc9 fri~htened 

the packer, who s'J.pposed it to be an alligator." lhl3 near33t place where alligator 

could have been found was in the humid portions of eastern Texas, and to this 

day the nearest 3.uthent icated records for the Gi La monster in New Mexico are 
from 

on the headwaters of the Gila rti~rer,/ tne V1C in ity of Hed rtock in Grant County. 

If Yarrow knew litt le auou1 the distributL'rl of the lizard, however~ he tvas rnor.!t 

seriously misinformed concc;rnine its bite, whiCh he de3crioed as "neitner p;'lin-

rul 'nor danGerous .. 1t 
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C lass Amphibia 

Order Caudata: Salamanders 

Family Ambystomttidae: Mole Salamanders 

Tiger Salamander, Ambystoma tig;inum Green 

?ield investigations in the spring and sunnner of L978, a year c1.aracterized 

by meager precipitation during the warmer months, failed to reveal any saLa~ar.ders 

in the Los Alamos Nat ional En'TironmentaL H.esearch Park. The spring of 1979, however, 
air 

was characterized oy unusually heavy precipitation in the area, even though/temper-

atures were abnormally low until the last week in May. While I was inspecting the 

ponds in Pajarito Canyon on June 1 air temperatures in the area during the middle 

of the day ranged from 11.80C to approximately 16° C. The previous days had been 

warmer, with enough sola:i: radiation reaching the ponds to raise water temperatures 

to levels approximating 200 C. 

T1ger .. salamaruJers, as vleLl as Rocky Mountain Toads, ~ !.! woodhous'ei, 

had evidently deposited their eggs in the pools sometime in May, and Chorus Frogs, 

Pseudacr1s triseriata:1were still issuing their mating calls. The larvae of tiger 

salamanders vJere readily found in poo ls on both s ides of trle stream not far be low 

the junction of Threemile Canyon at an elevation of 2050 m. Larvae were present 

in channels ...... wherever the current moved slOwLy enough to permit them to 

rest on the bottom without effort. There was a tendency for larvae in the deeper 

ponds to form aggregations near the margins where the water was pre su rr: a' ly war~er. 

The greatest coneentrat ions, insofar as I cou ld dc,termine, were in the sha llow 

ponds, roughly La to 15 em in depth. Large numbers of larvae inhabited the ponds 

farther down stream, roughly two km northwest of t~:.; outskirt3 of.ihitc .ttock. 

The larvae captured on June 1 inc luded one with a head-body length of 22 aim, 

with limbs in rudimentary stages of deve lopment. The majority of the larvae obtai nee 
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were appreciably lar ser, with vJell developed limbs and head-body lengths of 

at least 38 mm; overall lengths ranged from 70 to 80 mm. I was unable to ob~ain 
spec imens in length 

2l.dditionaL ,. .. - , 0: the smaller larvae, but the disparity(betw c;en the one 0 " tained 

and the minimum dimens ions of the others leaves li tt le doubt that tiger salamanders 

had initiated their breeding activities weeks earlier, with at least two migrations 

to breeding sites in Pajarito Canyon. 

Only one adult salamander was discover8d in the area on June 1. It ~ad 

found shelter beneath a large, thick weeden disk that had been rOlled into the 
channel near the 

/u';r;;er 2nd of a 900l w:Y~ re the ~-.J ater ~-/as shalLow. ;:'he disk ~,; as restir.g cn c Jarse 
outer 

~asa, and t~lb·· so.Lamander i;JaS 2.t Le ast cO cm fro m the! e 'i ; c of the disk, not f ;-;. r 
small 

.:~rom t:-J.e/str ear 0: vJater t~'13.t .t"lowed into the pooL. The salaman,jer see r"led to be 

he ~.;. lthy aLthous h it 'i-Jas abnormally thin. It may l,e II have p&rticip27:ed :':1 the 

--:2.tiL :; ~,_ctivities ::~~ an e2.rLier dnta, but its emaciated condition can probably be 

attributed to the abnormally dry terrain resulting from the subnormal. precipitation 

}II "j !' K the previous summer. Adult tiger salamanders are seldom encountered 

on tl'E surface except at the time of t~ year when they are en rout~ to bree-diryg 

sites or angaged in the brief courtship that precedes the deposition of their eggso 
ordinarily 

Little is knov,m about their foraging activities, but/saLamanders would not bo ex-

pectej to be abroad and active,evep at night, unless ·the surf3.ce was wet or 

with showers continuing. Unlike many species of lungless salamanders (or the 

family ?lethodontidae) that find shelter in moist situations, either in rotting 

logs or under rocks, boards or logs, tiger salamanders must normally avoid the loss of 

mOHture by s-.U_king cover in the bqr!ows of animals, w~ere th3 relative humidity 

commonly ap~roaches levels of 95%~ even in arid regionso 

Perhaps the adult found under the wooden disk was too emaciated to find 

shelter in normal fashion. It had an overall length of 186 mm and head-body 
those ~ 

dimensions of 98 mm, proportions similar to/adult salamanders in the general 

area. 
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Eleven larvae obtaine d in the same ponds on June 26 ~;ere roughly the same 

size as th3 La"!" ger Larva9 found on June l. They \·aried in head-body lengtr.s from 

30 to 43 mm, with overall dimensions that ranged fror!1 6;, to 83 mm. The pond that 

had cont~ined the greatest concentration of Larvae on June L was now aLmost dry. 

41any Larvae ~ad presumably moved to the stream, remaining in the areas t-J:-tere the 

current was sluggish, and there were larger concentrations of larvae in the ponds 

farther down the stream. The water in the lower ponds was much deeper, a~d cooLer. 

(little above 160 C) tnan it had aeen in the shallower ponds more then three weeks 

earlier. 

3y the end of the first week in JUly many larve in the upper ponds and 

the adJacent stream had metamorphosed. On July 7 Mr. ~filliam Atkins" H', : i. hi 
FYt>~ h,:S "'01-1'1 ~ ,14 IN h .. +~ 1\49 C k.. 

~t.:'_ ,21 'R, teLephoned me in the eveningAto report that a relatively heavy rain 

had faLlen in the area that afternoon. I aSKed Mr. AtKins to inspect the road 
driving his car sLoWLy up the pavement, 

~ I at least as far as the upper ponds. Later in the evening Mr. AtKins reported 

that he had discovered transformed tiger saLamanders crossing the road, along with 

hordes of recently metamorphosed Hock.y Mountain toads, Buro WOodhousei, another 

s)ecies of toad, ~ punctatus not previously encountered in the area, and a spade­

foot toad, .:ipea mULtipLicata. '1'''0 recentLy transformed salamanders found leaving the 

po~ds had head-body measurements of 50 and 02 mm, respectively, roughly two thirds 

the size of the adult individual obtained on June 1. When environmental conditions 

force t1.ger salamanders to dispense with their giLls. and: shift to terrestriaL hal~itats 
be. G b Ie.., 1- () 

it is plainLy advantageous for them to complete their growth on land. 
A 

When the few upper ponds that remained were visited again on July 26, tiger 

salamanders ~iere still present in moderate numbers. Some of them retaiced conspicuous 

gills, otters only vestiges, but at Least:1aLf of them had completely transformed. 

The water was so shallow, seldom more than 20 cm in depth in the deepest portions, 

that its exposure to solar radiation lad resulted in its reaching levels of 34.00 

to 370 C. At such temperatures Larvae with or without giLls were ma!{ing frequent 



:orays to the surface to guLp air. 'l' he rj :.mer:s ions of three salamanders obtained 

on JuLy 26 differed little from tjose of the two transformed individuals Mr. 

Atkins had found on the road on July 7. One that retair:ed vestiges of gills ;1ad 

~ead-boQy measurements of 62 mm and overall dimensions of l17 mm. The other two, 
ne ~: rlJ id3:1tical 

which lacked giLls as well as the tail fins lost at ~etamorphosis, had/head-body 

~ea3urements of 51 mm; the tip 0f the t ~ iL was mis3i~g on ene, but the o~her ~ aj 

a head-body length of 85 mm. 

"ne ~S2.s the adaptabiLity of ti:i;er salamanders may permit t~e larvae of t!1e 

pgpu1ation, breeding in PaJarito Canyon to transform at head-body lengths of 50 

to 60 mm, an abundance of summer rain may often permit them to deJay their meta-

morphosis and continue :'oraging in their aquatic habitat until 3eptember or Octo:)er 

on favorable ye3.rs. I have seen transformed tiger saLamanders vJith head-body lengths 

barely exceeding 50 mm that were taken on the east side of the Rio Grande, at 

H.io en l~dio and Nambe. Limited data for other popuLations in the general area, 

however, suggests that tiger saLamanders under favoraole conditions transform at 

dimensions comparable to those of the adult found in PaJarito Canyon. On dI=e 
JV""e 

19" 1979, Dr. Philip L. ShuLtz provided me with a Lar -;e Larva taken the day bel·ore 

in the fish pond maintaine d near the Shultz res idence in Tesuque. This large la',"va 

was maintained in a s~'lall aquarium, into which I introduced the two transformed sala-

mru_~ers Mr. Atkins found on the road in Pajarito Canyon on JuLy 7. Two days Later 

it became evident that the larva from Tesuque was losing its giLls, which disappeared 
noticeablY 

in three or four days. The tail fin wa~~~ reduced a few days Later, but the 

changes in pigmentation that "',3gan to reveal a pattern approximating those of adults 

in the ar~ a required at least l~ days. The much Larger size of this larva may be 

attributable t o its hs.ving remained in the fish pond throughout the flint er. Dr. 

Shults inforTl!s me t~a.t the pond vEi S net drain ~: d, and this larva rr.ay ~a'le '2rr:erge d fror. 
I", -fl,e, 

a.n e sg depos ited in la!3e: w inter or ear ly 5 pri ng bt" 1978. 
A 

~r a.ns t' ormation of tiger .3alamander Larvae under natural co:;.diti )ns :Jrobaoly 

is most often initi~~ ed by the shrinkuge oi ~onds, or more directly 8;{ 



of the oxygen 3up~ly as t ~ tem?erature rises in i~crAasingLJ shaLlow watsr. 

0: t"'e Tesu~luP Larva •• Under t.:-te ccnditi::ns obser'led i r: Paj:lri.tc Canyon, ~lo'tJever, 

f 

it is ?l.~in that ~ transf~jrmations triggered by deficiencies of oxygen ir. breeding 

?onds ~v~uld greatL~r enhance the chances of 3urvival of tiger saL2.manders whenever 

rain£all became defic ient during the summer. It may be added that when the 

Tesuque salarr:ander was pr~served fOllowing its metamorphosis it had an ' overaLL 

length of 180 mm, ar.d a head-body length of 99 mm, thereby approximat ing close ly 

the dimensions of the adult from Pajarito Canyon. 

:ew salamanders toLerate the extremes of environmental temperature now reported 
(1943) 

for tiger salamanders. McC lure/f (Jund literally thousands of salamanders. (p!'esumat: Ly 

of the same subspecies, Ambystoma-t. mavortium,inhabiting the eastern half of 

New Nexico) participating in what seemed to be a breeding migration in western 

Nebraska. The migrati Jn began on March l1, and reached its peak on r-!arch l2, 

when the mean air temperature was 3.90C, and continued during a snow 3torm the 

foLlowing day vJhen the air temperature was "below or just above freezing," with 

a mean of 1.7°C. Aside from coming to the surt'ace to gulp air, the saL' manders 

observed in the shaLl.ow pools in Pg.jarito Canyon on July 26,showed no sign of 

discomfort while foraging in water that reached 37.SoC. 

Tolerance of such a wide range of environmental temperatures has permitted 
eleva t ions of 

tiger salamanders to occupy ~abitats from near sea-level to/at least 3000 m. Dunn 

(1940) regarded Ambystoma tigrinum as an extraordinarily adaptabl.e species, with 

a disjunct distribution that extends from coast t ,~.1 coast in the United 3tates. The 

very adaptability of tiger salamanders,~~pgenetic changes, and meager samples of 

adult specimens from many parts of their range, have made ' it difficult to diagnose 

cHid define subspec ies. 3ever3.1 h:::ve been rec ognized although insurric ient data have 

been avaiLable to plot their distributions with much precision ':west of the Great Plains. 
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Gehlbach (1965) has discussed some of the problems arising from the variations 

encountered in dealing with tiger salamander populations in northwestern ?':ew J.V1exioo o 

Neoteny, or the retention of larval characters for prolonged periods, as weLL as 

paedogenesis, or breedi~g while retaining larval pecuLiarities, have further com-

plic.ated efforts to def:'ne t~e sUbs:Jecies in that part 0:: t)he state. The situation 

may not be quite so complex in the popu:ations inha:)iting t~e area arc r.d the head 

wa:ers of t':le Rfo Gr.s.nde. 

6reatly oversimpl:':ied the distributional picture in this portien 0: the state. 

All popUlations of Ambystoma tigrinum in the easterrl haLf of New ~'lexico are 
Tiger 

commonly as"igned to the subspecies mavortium, known as the ttBarred/3alamander." 

This name seems appropriate enough for the salamanders inha biting the lowlands 

east of the R(o Grande, at least from Rto en Medio, Nambe, Tesuque, a~d Santa 

Fe. The tiger salamanders obtained in the Jemez :lountains, however, would more 

ap'tolY"~be described as being spotted. Tiger salamanders taken at higher el:::vations 

in the Brazos Mountains, which are separated from the Jemez Mountains to the south 

by the lowJands along the Rio Chama, are even more distinctive. On ·sucO,eziv9 ;/ears 

samples of the tiger salamanders breeding in a ?ond eight !(ilometers south of 

HopeweLL Lake in Rro Arriba County proved to be uniformly slate "ray on the dorsum, 

paler on the underside, but devoid of any markings remoteLy resembling the bars 

or spots of populations in the ~emez Mountainso The breeding pond in the Brazos 

Mountains Lies at an elevation somewhat above 2,800 m. Conceivably popuLations 

in the low lands or foothills i-J ith characters that might be construed as intermediate 

may be discovered. Equally possible, h·,)wever, t!1e alpine populations may prove to 

be genetically isolated from those south of the R(o Chama, and wc.rrant recognition 

as a distinct species. Reliable conclusions can scarcely be reached, however, until 

detailed studies have been r:ade of the:' breeding habits, behavior, and ontogenetic 

changes in representative popuLations both north and south of the Rio Chama. Pending 

such studies nothing is to 'J8 gained by ap?lying subspecific names to tiger salama;,ders 

on the R(o 3rande drainage. 



Family ?lethocor.tidae: Lungles3 Salamanners 

Jemez Mountains :::3alamander, Plethodon neomex.icanus ::;tebbins and Riemer 

Two of the three species of saLamanders known from Haw Mexico are lung-

less inhabitants of montane forests. One of the two species is known onL./ from 

a few isolated populations in the Sacramf~to Mountains. The other is not only 

endemic to the Jemez Mountains, but restricted to a relatively smaLL area centering 

around the Jemez Caldera. Other amphibians and reptiles inhabitir.g these mDuntains 

are widely distributed eLSeTrlhere, but the distribution of the Jemez r10untains 3al-

a~ander is so restricted that the Hew Mexico De?artment of Game and Fish has valid 

reasons for regarding this amphibian as a 'threatened specieso' 

Reagan (1972), who studied the ecology of 1::. neomexicanus, mana sed to find 

the species in only seven of 4l sites where he had hoped to find it. He obtained 

specimens no farther west than the 3even Springs FiSh Hatchery near the edse 01 

the Caldera. ~/illiams (L978), whose extensive studies of reproduction in this 

salamander revealed that females remain gravid. for two.years prior to oviposition, 
now known 

reports that tte species "is I from 25 sites, ~8 in Sandoval County and five in 
obtained ~n 

Los Alamos County. I have seen specimens / Medio Dia Canyon at an elevation of 
+he" 

approximately 2400 J1 on,A,southern flank of the Caldera, but Little effort seems 

to have been made to ascertain how rar~.orth tfte range 9£ the'species extends. 

Much of the area is not readily accessible, but it seems probabLe that the 

distribution may prove to extend northward into R(o Arriba County. It would not 

be surprising if a disjunct population proved.to be· represented on Tschicor1a 

(. Chicoma' on Forest 3ervice ffiaDs) r-lountain, where habitats <:.1036 ly resem.bling :t..b.ose 

in the 3ierra de los Vall.es are readily fOl.:nd. T1iilliams indicates that the records 

in Sandoval and Los ALamos counties range from 2194 to 2743 m. 

I managed to find t1.a cJ~;mez Mountairis 3alamander at only two sites, both 

of t~em in Los Alamos Canyon. On 2a June 1976 I found two specimens no more 



than30 m above the Los Alamos Eeservcir at el9vations onl./ slightly above 

2300 m. One was discovered inside a wet, TtJell decomposed log 'rlithin five 

minutes after I began the search. The second one was r.ot encountered until 

somewhat more than an hour later. Both salamanders were in logs resting on 

moist terrain, one within three meters of the str:am and the other on a hillside 

roughly 25 m: from & !Josl h1Epe the stream,,'" !' 'i; t. The canyon above 
:1~irl.ly 

the reservoir is steep-sided, and densely covereej!with qUCiking aspen, Douglas 

fir and Enge1mann spruce, as we II as shrubs and forbs. The air temperature at 

mid-day ic the canyon hovered arcund 18°e but the moist, rot'ting wood in the 

Log h[re the second salamander was found had reached a level Little abo~e 12. oC. 

Two days l&ter, on 26 June, I attempted to find the s~8cies on the same 
~:!-. t!Jeva..tJDt1$ 

drair.age, but on slopes 2700 to 2850 m 
I\. 

lea- lev-t:.') t/fIV"fI!V" ",,/po .. , ""fhe.r' +k~", 
above the J..,os Alamos H.eservoir. The area 

A 
selected was on the northeag.t,ern flank or " ~"Pajarito Mountain, near the divide 

along the ::iierra de los Valles tnat separates ttE Ca.ldera draina:;e from the head 

waters of Los Alamos Canyon. I spent more than an hour in a we 11 f,Jrested area, 

o ve rt urn bg LO gs and oc ci~ona ll,y roc ks • M,,-ny 0:' t he Logs s eeme d to be sufi' i: 19 nt 1y 
j\ 

wet and decomposed to provide shelter for lungless salamand-3rs, but none c~uld::; e 
on 10 July, 

:·~ur.d. r~:.o .. Jeel(s later,lafter rain had fallen t~e previous~ay.t. I ret-D"Red ' .~ 

to the ~~~e ar9a ~it~ Zdward Colli~s, Keith Jiezentanner, a~d Leon ?i3her, allot 
employees of 

~;hom fire/ the United 3tates Forest 3ervice. Mr. Collins found a salamander 

s~ort ly after we began overturning logs at an e lavat ion of a;iproximate ly 2700 m, 

when the air temperature had reached 22.8°C. at 9:,0 a.m. At least seV3n salaman-

dsrs W2re enco~ntered within the next half hour as we worked our way up a relativety 

steep slope to a level app'roaching 2 850 m~ Ie mLgbt well nave found more specimens 
-fa/.{ e..., ii ~ t!. 'f'-'rI> 

had we not record. the temperature of the rotting voad adjacent to each salaman-
1\ 

der as soon as it was uncovered. jeven temperatures recorded all fell between 1j 
of 11-130 C 

and 14 °c, close ly aDproximat i ng the rango/Reagan (supra ill.) reported for a much 

larger sample. 

~men I returned to the area on 26 July, I had the assistance of Hussell Ho1brcok, 



but a p:::,olon:;ed search fa.iled to reve::.l any salamanders. ?he im:---:edia-;-e area 

received little ~oisture juring the ensui~g ~e ~s ~3e~ preci?itati~~ &3 

be lo:v norma 1. Nevortheless I :1ad relatively little dif.::'iculty :n finding 
I 

moist logs on the slope when/again returned on 24 Au~st , even thoush no 
" +J,e.,,~ 

salamanders could be f01Jnd. It seems pTo~'able t1at surface activity is lar~ely 
1\ 

restricted to nights durir.g or following the rece1.pt of enou~h rain to satcrate 

the surf:;;.ce. Neither Reagan nor HiLliams mentions having seen P. neomsxicanus 

on t~ surface .1 ... eight. ~eagan IS examinat i~:. of the stomach c ::Jntents of 

39 salamanders, however, revealed a diet con$isting of an aS30rtment of in­
been expected from 

vertebrates,l .. inc It:ding some that would' have I nocturnal foraging, whereas 

others would probably have been found and consumed while the salamander was 

under ground. 

Our failure to find salamanders on three of the four occasL~ns when we 

tried to find them on the slopes of Pajarito Mountain points to the probability 

t~at these amphibians are induced to approach the surface only when it is saturated. 

The unusually slender habitus of P. neomexicanus presumably facilitates movement 
Iv\' 

in crevices, not O~l'llPiles of fragllented rock below the surface, but in rotting 

logs as well. The hody diameter of tne six salamanders ootained on lO July 

varied from 10 to 12 percent of the length fro~ snout to vent, w'l.ich ranged from 

62 to 61 rom. If a slender body is advantageous to salamanders that habitually 

forage in sUbterrestrial crevices, it could be disadvantageous in dry climates. 

The increase in the ratio of the surface to mass accom~ t~e elongation of 

the tvunk implies that more skin is ,·.~·=~'c3~d to evaporation. Inasmuch as the skin 

is tne principal orsan of res?iraticn in lungless salamanders, their very Jurvival 

depends upon the ~ainte~ance of a moist integument. Unless the atmosphere on 

the soil surface is saturated, therefore, t~le Jemez :Hountains Salamander can 

most readily avoid desiccatic;.n by retreating to t't€!..Qltats beneath the sur'::",-ce 

where any air er..countered is l~ke l/ to be saturated \'Jith moisture. 
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The very speciaLizations that enhance t" le movements of P. n20mexicanus in 

sUbsurface habitats, therefore, impose limits on surf ~ce activity. :hese 

limitations are reflected in other spe c; ializations. The e ::; gs have not teen 

found in the salamander's natural environment, but. Reagar: offers the valid 

3 ug ~estion that th'3y are ;: ro~:l ab L,y deposited in cavities in the talus beneath 

the litter on the forest floor. Williams notes that seasanal,activity is 

largely restricted to June, July and August. The adaptive:; s?eci~11izat i:; r.s 

ot' th3 female that permit her to deposit e ;gs every othc:r ?8ar presur.12.bl;{ 

c Jm)ensate for the restrict~ons im?os~J b.y :;'~ -i 3 ·'r:?:.l c ':-tS n;;83 in t~8 t'~('1J8r-

ature in fir-spruce h2.c,itJ.ts at e l.. 'J '.fations .. trl:3.t rs.r.ge fr ~ m 22c)O to ,')8 ~L ,:~·ve~ 

2800 mo 
from the uemez Hountains 

1:ario'd5 authors hav9 realizg,j that salamanders/tent?.tiv~ Ly ide::tified as 

TtEurycea muttiplicatall \-Jere mentioned at least .fifty years ago (:les.gan,1972) 

even though Ple~hodon neomexicanus was not descrited Ur'.til 19,~ by Stebbins and 

H.iemer. An earlier reference to t~ species, as well as to other amphibiaL3 and 
Under the heading nSpelerpes multiplicata ~6pe ('1)'­

reptiles, has been generally overoo~ced.1 Henderson and Harrington (1914) report".: 

"He found a small salamander rather common :under aspen logs near Valle o}rande, in 

the uemez Mountains. Specimens badly injured in transit were doubtfully identified 

as this specie3 by Dr. Leonhard 3tejneger. The Indians to whom it was shown were 

not familiar with it and had no name for it.ft 



, Order Anura: 'l'ai11.8S9 Amphibians, Frogs and Toads 

?am:Ly ?elobati~ae: Toads 

New Mwxico Spade!'oct, :ipea mUltiplicata Cope 

Ad~llt spadefoots are Like Ly to be seen or heard in northern New Nexico only 

when they form breeding aggregations in pools formed by drenching summer rainso 

The minim\im amount of rain re'.-luired to induce spadefoots to venture to t1e sur-

face Long enough to mate and deposit their eggs must approximate 20 mm. Until 

data have accumulated over a period of at least a decade, however, no precise 

fL~ure can be given. I found no evidence of f":.y breedin;; or. t~e Pajarito Ple.teau 

by spadefoots during the sum:ner 0': 1978. Their breeding is as 3,?oradic and un-

certain as the rainfall in ~~ny arid and semi-arid portions 0: the West. 

Spadefoots are usually encountered in open, more or less sand,yterrain, 

often in flood plains. In the Peloncillo Mountains in the extreme southwestern 

corner of' Ne\-J Nexico, spadefoots s!1un t!1e canyons and breed where water accum-

ulates below the alluvial fans o Even though these toads can he heard calling 

oc&asionally around Santa ?e at elevations of 2200 m ar~ sOffietimes breed in the 

stock tanks on La Bajada Mesa west of the city, it was uncertain wh0ther the genus 

3Dea would prove to be represented in the foothills of the Jemez Mountains. - J<j 1''1 
All doubt was removed on the evening of July 7, "however, when Nr. v/illiam 

at an elevation of 2040 m, 
Atkins found a specirlen of 5. multiplicata near the pools in Pajarito Canyon/not 

far below the junction of Threemile Canyon. The spadefoot was crossing the paved 

road in the evening atter a relatively brief but heavy rain had fallen at dusk. 

The ponds at the site of capture had formed weeks earlier, and t!1ey were surrounded 

by~enSe growth of grass and weeds, unlike the open ponds where spadefoots ordinarily 

~.::ail!lIadc breed_. The spadefoot taken on~ the road was a female that had alre dy 

mrulated when I examined it the following day, for the eggs were visible through the 

thin transluscent 3kin or the abdomen. ·dhen I invest igated the pools on 8 July in 

the area adjacent to the site where the :ema1e had heen captured, I Has ur..al; 1e 



to find eg::ss in ;:.:.r.y 0: the pools. Unli~e ~reeding sites in many areas fre ' ~ueLted 

by breedin; spadet"oots, the i>later was clear, although plants ~Jere ?resent in 

shalLow areas. Tadpoles of the Rocky I,fountain Toad, ~ woodhousei had be '~n 

t1riving in tnese ponds for several weeks, but no tadpoles of spadefoots were 

ever detected even though I examined these ponds at • t ... intervals until the 

end of 3eptemtler. P1E-inly the female found near the pools on July 7 was prepared 

for amplexus and deposition of her eggs. It seems highLy unlikely that O~~~ f':-:­

not 
spadefoots were/aroused by the same downpour that brought at least one female to 

the s-irface. Perhaps the amount of rain that fell in PaJarito Canyon barely 

reached the threshoLd of the minimum required to stimulate breeding activity in 

this population of Spea IlluLtiplicata. The precipitation was appreciably belm,) 

normaL during June and ,",uly in 1979, when over 10 em wOl.l.}.d 9l1dinari l.y 'appl'oxi~a:- e 
t ele ',lean 

Ifor the two-month period. 

The presence of spadefoots on the Pajarito Plateau can no Longer be questioned. 

r1uch more remains to be learned about this popuLation, hov;ever, aLthough any effort 

to study these amphibians must await the advent of unusually heavy rains. PopuLations 

may we Ll pr ove to inhabit most of t he canyons. : . Such. areas as the port ion of 

Hortandad Canyon where State Hi,:hway 4 traver3es it w ~uld seem to provide the 

relati'leLy fLat, open areas normally prefeired by spadefo .)ts. Conceivat.ly 

they will also prove to be inhabitants of such fLat areas as North Mesa, at Least 

in areas where temporary pooLs form after thundersho:.ers, and the soiL is deep 
to 

enough to aLlow spadefootsjburrow to the requisite depths. It would be of much 

interest if anyone couLd ascertain how far below the surface spadefoots actuaLly 

descend. The :lda~t:{~' ilit:r of Sp~a multiplicata i3 re71ect3J ira its ~::; ::-,:) ::,. c:.1:'stri-

•• " ,A 'r' ':;z"'na, ·~ .. , olu·~r...,:-lo ·a- l"'.,·d -+-uhp. ?~. ·. n'n ~' n ,jle of Oklahoma 3 JuthiJ2.rd thr:;u ;h ~~ ·-: . t l Or:, : r om ~ ... \...-.. .... G. ~ J • .-- -

'01 -+- t ~ h ~ 11 of' tjaxaca 1· n sO',lthern Mexico. ~Je3tern ':'exas ar.d r!:.e:·:ican ~ aLJeau 0 1I:1e . a ey ... v -

Its d ist i:-tct i VB · -·~at irlg call in p,:.pu tat ion3 inha~Jit ing the :-1exican 3t~.t,e of J al ~ _ sco 

is indistin~ishable from calls heard in ~;8vJ Nexicc. '1'h9 C a Ll of :3. mutt i~ 1ica-,-~ _ t 

in Oa;{aca is similar al:'hough ::;pectrographic analY313 reveals minor differences. 
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The spadefoot toads or CaLifornia are superficially similar to the spadefoots 

east of the Colorado Kiver, including populations in New Mexico, anj until recently 

they w::;re all referred to .::3caphiopus hammondi. The situation in tJew Nexico 

Arizona, and elsew~ere was confused owing to the hybridization between the spadefoots 

then called ~. hammondi and the Plains :.ipadel'oot, ~ bombifrons where t~ey occurred 

sympatricallyo The situation was clarified by ~rown (1976)~ however, after he had 

investigated the ~orphoLog:r, re,l"'oduction, breeding behavior (including mating caLL 

structure), and the genetic compatib:lity of popUlations on opposite sides of the 

Colorado Hiver • 

Brown found marked differences in the breeding habits, mating calls, thermal 

adaptations, as well as morphological differences when he compared allopatric pop-

ulations. With considerable justification, therefore, Brown found it desirable 

to recognize populations in CaLifo:nia and Baja California as belonging to the 

species that Baird had described ~'rom Californian specimens in 1839 as :lcaohiopus 

hammondi. The :populations from Arizona and New Mexico eastward into Texas ar~ 

western OkLahoma, with a distribution extending soutneastward as far as the east 

end of the Valley of Oaxaca in Mexic~were assigned to 3. multiplicatusJ this name 

had been applied by Cope in 1863 to sp3cimens from "Valley of Mexico," later 

restricted to Coyoac;n, in the Distrito Federal of MexicQ. ALthough populations 

have inevitably diverged in external morphOLogical characters, including coloration 

and markings, the mating calls of specimens at the southern extremity of the range 

are readily identifiable by anyone who has listened to choruses of the species in 

New ~-::exico. The spec imens obtained in Pajarito Canyon had a reddish spot on each 

side of the anus. ~imilar, virtuatlyJ identical marKings were noted on specimens 

from Chapala, in the Mexican state of ualisco, where these a~nphibians varied exten-

stvely in COLor, with extraordinarily dark individuals occurring in areas once 

probably covered with b lack volcanic ash. It remains to be ascertained wh~ther this 

distinctive markihg -occurs consistently th ,oughout the range of the species. 



?amily 3ufoDidQe: 'l'oa~s 

Woodhouse's Toad, ~ woodhousei.Girard 

No toads were seen in 194'8 until 17 Septerr.ber, on the morning after a few 

miLlimeters 01" rain had fallen the previous night. An adult ~voodhouse's Toad 

{>Jas r,:·und under a Log at 9:45 (dayLight-savir.g time) approximately two kiLometers 

above the Junction of the north f::'rk: of the Canada del Buey. The 30il under the 

log was dry, but evidently the toad had absorbed considerable moisture from wet 

surface~ for the cor.tents of its bladder were expelled in repeated jets o 

~loodhouse IS Toad was breeding in Pajarito Canyon at least as early as the 
the 3pec ies 

middle.of May in 1979, for t:J.dT'ol~;~3 of I were abundant in the pools below the 

ju;-,cticn of Threemile Canyon on June 1. These pools were at an elevation of 

2040 m., but pools from two to three kilometers farther downstream also contained 

tadpoles. During the ensuing weeks tadpoles diminished in abundance, presumably 

from predation by ~1andering Gartersnak:es, Thamnophis elegans and other animaLs, 

although tadpoles were leaving the water as they metamorphosed. After a moderately 

heav'y rain on the afternoon of 7 July numerous immature toads were leaving the 

ponds, and presumably fanning out in alL directions in searc~ of feeding sites. 

Those most readily detected were on the paved road to the north of the ponds, 

moving to\-n.rd the ed~e of the Hesita del Buey. Adult toads vIere inexplicably 

difficult to find alt~10u;.;h one large female ~Jas dead on the bank a!' the pool 

first examined on June 1. Two other aduLts were seen, one at the edge of the 

vJ(3,ter ill the uppermost poo l, and another on the bank of a stream in a deep channe 1 

near the lowest poo ls. 

Even thOugh I failed to find the eggs of B. woodhousei, the breeding initiated 

in f1ay must have continued for ",,;e 11 over month. Tadpoles ~Jere still to be found 

in the pools that persisted on the north side of the road at least as Late as 14 

August. Transi:'orMed tcads ;plere leaving the pools +:,~rough most of Jul.:; an] hUgu.3to 



fi.rtlJ.al'<l nc~~i:"l~ s~err.s 'to h2 T.re Oe8D r ;:; c:-.cr~~c :.:~=--:.>:;rning the dis:'ar,c-3s tra'Ielled 
In mid-mcrni ng on 30 .. august 

by i:nmature toads dis[)ersing from breeding 3ites./ an Lnmature toad found on the 

north slope of the Mesita deL Buey perhaps a kilometer nortnvJest of Tsh~r ;;; i;;e 1uins 

had aLmost certainly co~e from one of the breeding ponds in P&jarito Canycn. This 

small toad was active, presu~acly r oragin~, on the north side of a perpendicular 

outcrop, ~v:1ere the ground vJas moss -covered and moist from seepa ~~e. ~he to .~ d taken 

C>~2:; ? cL?l ::uey. I investiga~. 9d this canyon from its mouth to the u??er reac:'1SS ef 

c~th of its cranches iJithout ever discovering any place where pools providing suitable 

breeding sites for toads mi5ht have formed. Their occurrence in the Ca1Yada can most 

readily be explained, therefore, if it be assumed t~at each of these two toads had 

clambered up the talus on the south s ide of the MDs1ta de 1 Buey, vJhich t h6~, ~rossed 

befere tney descended into the Cahada. The one in th3 bottom of the canyon might 
Kilometers 

have trave lled three or t·our lover rough terrain to reach the site where ., 

found it. 
on 30 Aubust 

A somewhat snaller, more recently transformed toad was found/in Mortandad Canyon 

in the humid, densely shaded area where it narrows to a few meters in width at an 

elev2.ti ·Jn of nearl.Y· 2050 m. No breeding sites could be found at the time, but suitahle 

pools 98rhaps existed in the immediate area earlier in the month. HOOd:-:o:.se r s toads 

must be hide ly distributed be "lOvJ the 2000 m. contJur throughout the upper R!o Grande 

area, for they appear in truc k gardens, green houses, or around lawns, almost where-,. 

9ver ,Jater beco".1es available on the surface. They are likeLy to ':Je seen_in large 

numbers vJhen .r.s'cant litrAt1~'f ormed ycu~g are leaving breed ing sites after heavy raies, 
I 

aLthough the 2.dults are oc ,:.asionally plentiful under such donditions. ?1iss Chris 

Judson, who is fa~,: i liar j: ith :Joodhouse r s toad ir: ~i~"nde lier Eat i·::;na 1 :'10nuffi2nt, i:-.=·orr.:s 

m1.o.~ ::' ~J.lt t cads c-f t he 5 ~ec igs v;ere a 1;)road i:-: the area. -,JoO-l:OU3 e I '3 toad is :,. i. je 1../ 

::i3triou:'ed, -'r :) :; l'~2.ssachuse:,ts to parts of ~.Jashington, c·::-- '·'be L , ·ar:d southeastern 



Red-spotted Toad, Bufo punctatus Baird and Girard 

Of the L8 species of the genus ~ in the United States, only the Red­

spotted toad is adaptively specialized for arid environments. It is primarily 

an inhabitant of deserts, desert grassland, and the foothills of .ountains bor-

dering the ~eserts. It is less often seen in floodplains of washes than in 

roc~ canyons. The flattened head and bod,y of the species can be construed as 

adaptations that facilitate its seeking shelter in crevices. This toa. ordin-

ari~ breeds in pools of intermittent streams, in reservoirs an. cattle tanks. 

'l'he only specimen obtained was a female in breeding condition that was round 

on the road near the ponds in Pajar1to Canyon at an elevation of .£!. 2000 m. 

It was abroad in the evening after rain had fallen late,1n, the a.f'ternoon of 7 

JulJ"~'"" Despite the presence of this one female in the vicinity of the ponds, 
" had 

no evidence could be oetained that !. puncsa.tUS{./ ' succeeded in breeding, 
during 

either in 1979 or /the previous year. Numerous transforming toads were in and 

around the pools, but all of them were readily identifiable as ~ woodhousei. 

Despite ttescarcity of Red-spotted 'foads on the surrace on years with 

subnormal summer precipitation, it seems probab~ that the species will eventuallJ" 
Pajarito Plateau that 

prove to inhac1t JlaD7 eanr~ in ·tbe!draia ,# 1nto the Rio Orande. This river has 

undoubtedlY' been the main avenue of dispersal, although Red-spotted laacis may not 

occur much tartter north than Espanola in this drainage. Such toads cannot be ex-

pected much above the 2000 m level, and they shun heavily forested ares as well as 

humid climates. On the whole theY' are restricted to semiarid portions or _Utah, 
and Farther south the range extends 

Colorado,illleas,/Oklahoma at·~ northern edge ot their ran,e./from the deserts 

of California eastward to 'texu, main.17 west of the lOOth Meridian,~ and thenoe south­

ward in the arid ana seasonal~ dr.r portions of Mexico as far as t~: state of Hidalgo. 

The individual Obtained in Pajarito Canyon is relatively large for the species, 

with a head-boq, length of 58 Mm. Larger specimens ha~ been recorded, and some 
Utah, 

populations, notably the one inhabiting Zion Ca~on and adjacent parts of southwestern/ 

are conspieuous~ different in their morphology as well as in their mating calls. 



Family Hylidae: Treefrogs and close relatives. 

Canyon Treefrog, Hyla arenicolor r,~pe 

Contrary to the implications of the vernacular name~ this 'treefrog' is 

rarely seen in trees. In most parts of its range it is mainly an inhabitant of 

of boulder-strewn canyons, particularly those with peraanent streams. Ordinar-

i~ it can be found resting on the cli1'fs or boulders bordering streams, where 

their color and markings permit them to blend into their surroundings. H. -
arenicolor has been reported from canyons in Bandelier National Monument at 

elevations ranging from 1700 to 2000 .J and a series in the coLLection of the 

University of New Mexico was obtained near the mouth or Ancho Canyon within the 

boundaries of WNERP at an elevation of ca. lo~O a. One found in this area on 

e6 ~eptember, 1979 was resting on a boulder in the Ri_ Grande not far from the 
near the 2000 II level 

edge of the stream. I had expected to find this 1"rog/in Sandia Canyon, where the 

str.-m , which continued to flow throughout the \ summers of 1978 and 1979, is 

bordered by bedrock or boulders. No frogs were ever found in Sandia, but they were 

finally discovered in other ca~ons, where they seemed to shun boulders. 

One taken on the morning of 16 ~une was in the stream that emerges from the 

walled portion of Pueblo Canyon. Mr. William Atkins and I were searchir.g for 

toads in the tall grass that grew; in the shallow water bordering the stream, 
at the edge of a 

when an adult temale Canyon Treefrog landed in Q~ areal pool. Mt~ Atkins 

had a gliapse of the frog just before it jumped, and it apparently had been cling-

ing t. grass near~ a meter above the water. Ten days later I found an adult 

female in Pajarito Canyon at an elevation of 2000 m and it too was some distance 

~ay frOM any rocks or boulders. It was in short, relative~ sparse grass near 
later, 

the edge of a shallow pool. A few minutes I short ly after 9200 a.m. (Mountain 

daylight saving time) I discovered a pair of H. arenicolor in amplexis. They 

were resting on a sandy bottom in water from 10 to is em in depth, at a temperature 

of 14.5°C. Upon my return to my laborator,y that evening I placed this mated pair 



in a small aquarium, with enough water in the bottom to permit them to submerge. 
on 27 June, 

When I looked the following morning/the female had deposited her eggs. The species 

had evidently bred at an earlier date in the same ponds in Pajarito Canyon, for 

an incompletely transformed individual only 18 mm in head-boa,y length, and with 

conspicuous vestiges of a tail, was found only a few meters aw~ from the pair 

in amp Lexis • 

The male of the mated pair measured 47 mm from snout to vent, and the female 

53. Il'he other female from Pajarito Canyon obtained on 26 June measured 51 11m, 

onLy a millimeter more than the adult female found near the mouth of Pueblo Canyon. 

More treefrogs might have been found if the area had received appreciably larger 

amounts of precipitation, .. in July or August. ,Gehlbach (l965), who studied populations 

of this hylid in northwestern New ~xicoJ suggests that it may have two or more 

breeding seasons in that area. Heavy July rains initiated the issuance of mating 

calls ~o~twhere no H. arenicolor had been observed previous~. Gehlbach ob-, -
serves that these treefrogs often breed in potholes shared with the Larvae of toads, 

leopard frogs, 
~ woodhousei and/Rana pipiens. Thus tar the presence of leopard frogs in LA/NERP 

has remained unsubstantiated, but the treefrogs were associated with Bufo woodhousei 

in their breeding activities. 

The Canyon Treefrog Qlcupies an extensive range, from Colorado and Utah 

southward on both sides of the Continental Divide to the semiarid northern 

part of the .Mexican state of Oaxaca. Owiilg to its dependence on riparian haoitats 

in most parts of its range, its distribution can scarce~ be continuous. These 

t~eef'rop are occasionally discovered tar enough from streU'lS to suggest that 

theT"'_~~Fage, seme distance away trom breeding sites. In August, 1942 I was 
~:> 

suprised to discover a canyon treetrog only a few t~ from the summit of 

Mount Wrightson in the Santa Rita MOuntains of southern Arizona. In this part 

of its range, therefore, it is evident that it reaches elevations above 2800 a. 

It is questionabi.t whether it reaches levela much above 2000 m .. the Pajarito 

Pli~eau. 



~triped Chorus Frog, Pseudatris triseriata Wied 

Few other frogs in the Umited States are quite so widely heard and yet so 

seldom seen as the chorus frogs. Under exceptional circumstances, particular~ 

during the early spring when they are occasional~ foumd breeding in the runoff 

trom snowbanks, they call from open terrain. ~ater on, by day as well as by 

night, males are more otten heard issuing their mating cal1.s from clumps of grass 

or other vegetation growing in or near shallow wJ.ter. Under such conditions they 

can be difficult if not virtually impossible to find. 

I was not certain that I wouLd find the Striped Chorus Frog on the Pajarito 

Plateau untiL I heard them calling tram a shallow pORd not far below the 2000 m 
ot 

contour in Pajarito Ca~on on themo~ing /l June 1979. The site was typical for 

the species, for t~ frogs were well concealed illl the clumps of vegetation, -:-l'lalgs 
their 

t.MU"I"i~·~·. ; c .. l.l. ,-_~ •• c&tt.el:ad -around the middle ot a pond roughly 20 11. in 

widtb, in which the water had reached 20oC. It was a relatively smaJ.l chorus, 

with perhaps no more than 25 maJ.es participating. They called sporadically when 

ona, ' prompted by some obscure stimulus, would soon be joined by others in the 

vicinity. The mating call of this species is not so penetrating as that of 

other members of the fami~ ftTllda" and I would doubt that this small chorus would 

have been audible to human ears farther than 30 • from the pond. In the absence 

of concrete evtdencefhat breeding was still in progress, the calls I Reud'- on l ' 

" ... , however similar they seemed to be to the lIlating call of the species, may 

have played a. -signifieant role in the maintenaace of territorities. Other frogs 

are known to maintain their spatial configuration within breeding aggregations, 

with individuals in a chorus spaced at astonishingJ.7 nnu·orm distances (Bogert, 1960). 

Frogs are almost invariab~ scattered, rather than concentrated in anyone part 

of a breeding pond. Otherwise collectors, as weJ.l as predators, would have fewer 

difficulties in obtaining large: sampJ.es. ~ efforts to rind even one chorus frog 

in this breeding aggretatton proved to be fruitless. 



When I first visited the ponds in Pajarito Canyon in 1979 it was on the 

afternoon or 29 April, after I had spent the morning in Pueblo Canyon, where 

the air temperature had reached levels l\ttle above 1400. Shortly after noon 

when I reacned Pajarito Ca~on, clouds began to gather as a storm moved in from 

the east, and the air dropped to 13°C before I Lett in the middLe of the atter-

noon. If chorus frogs were calling in the ponds at this time I taiLed to notice 

them. Perhaps some mating haa already taken place, or Dreed~g in this population 

eesL~ aave been initiated in May. Otherwise it would be difficult to acdbaftt for 

my having found three recently transformed chorus frogs on 26 ~un.. These were 

found in pools two or three kilometers below the pond where Pseudacris was calling 

on 1 June. These three frogs, with head-body measurements of 17, 18, and 22 Mm, 

raspective~ fall within tne range reported for adults of the speCies, from 19 to 

38 Mm. Hecently transrormed chorus rrogs were not detected in the pond where ~ 

wer. calling on J •• e 1 until 20 JU~, when I found one with head-body measurements 

of 19 am that was feeding in shallow water. While I watched this frog it was 

just below the surface in water at a temperature of 3800, and it lunged forward 

repeatedly, biting at something I was unable to see. 

The distritution ot the Striped Chorus Frog in New Mexico, large~ because 

of the difficulties entailed in capturing specimens to document breeding choruses 

readi~ heard in mountainous areas. In ~ experience these frogs are most often 

encountered in swamps and shallow ponds at elevations ranging from slightly below 

2000 m to approximate~ 3000 m. Large series of chorus frogs are seldom oetained 

and the decision to recognize two suespecies, the nominate subspecies in the White, 

Sangre de Cristo and Jemez mountains, ~nd P. triseriata macuLata only along 

the northern border of the state should be regarded as tentative until larger 

samples from all parts of the range in New Mexico become available. Gehlbach 

(1905), who examined a few small ~,lples from northwestern New Mexico concluded 

that these were intermediate aad he regarded them as intergrades. Chorus frogs 

inhabit swamps on both sides of the Rio Grande but the Pajarito Canyon population 
is clo,e to the southeastern extremity of the range that extends into the state 
!i'vm ~he nor'th. 


