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southeastward into extreme western Panama, where they abut against
the Serrania del Tabasard, a lower range that carries the continental
divide toward the central part of the isthmus, These mountaing stand
as a barrier 1o the northeast trade winds, and the Atlantc drainage
consequently receives a greater abundance of precipitation than doe most
areas on the Pacific side, where rainfall s more seasonal.

The heart of the Atlantic highlands has yet o be penetrated by roads,
ane the ot = Dkely o remain Hide known or some vears o come,
pepecially in the rain-swept forests of the higher slopes, where access 1
difficult. Some progress toward an understanding of the amphibian and
reptile Taunas of this region was made by William E. Duellman, Linda
Truch, and me in the course of a month spent camping on the Adantic
slopes of Cerro Panda, the summit of which is the threcoway junction
hetween the borders of Costa Rica and the Panamanian provinces of
Chirigni and Bocss del Toro, Included in our collections is a minia-
ture anole that represents an undeseribed species seemingly related to
Anwiis pentugrion, 2 wide-ranging lizard of the Middle American lowlands.
The new specics has several peculiarities, but it will be named alier the
most obyvious characieristic, the odd fungus-like markings (hat pre-
sumably serve as a prowective camouflage.

A second new species, morve definitely related v Anoles pentageion, has
been taken by several collectors, as It oceurs on the drier Pacific water-
shed—aon the slopes of Cerro de la Muoerte and the Voledn de Chirigui,
which faunistically are the best known parts of the Cordillera de Tala-
manca. Individuals of this species protest caplure by squeaking, and 1
will be named in recogniton of 1s vocal abilities.

The genus Anedis 15 large, burdenscimely so, in Tact, and these new
species are named with my apologies, as i should be commaon krwrwl-
edge that It 3s “a wicked and sinful afection o describe more Anoles™
i Thomas Barbour, 19327
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AMNH. the American Museam of Natoral Histors

AMEP, Acadomy of Natural Bciences ol Philadelphbs

BRINH, Brivsh Museum (Natoral History]

CWAL el series ol Clirles W Myers

FAINIL, Ficld Museurn of Nawreal History, Chicags

KU, Unaversicy of Kansags Muscum of Natural History, Lawrence
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UCE, Universidad de Costa Rico, Museo de Zoologia, Cindad Universitaria
USHNA, United States National Museum, Smithsenian Institilion
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Anolis fungosus, new species
Figures 1, 2,9, 11A

Hovrorvee: KU 113431 (Field No, WM 67307, an adull male found
on Fridaw, May 13, 1966 by Charles W, Myers, ar “Campo Mojiea.”
a clearing on a trail at 1430 meters elevatdon, on the north slopes of
Clerro Pando, upper watershed of Rio Changena, in che Cordillera de
Talamanca, Bocas del Tore Provinee, Republic of Panama (figs. 3, 40

Ervsvorooy: The ﬁptf(:]ﬁ{_‘ t':pi”'l:;l 15 an ';Ld_in;_::_:ti.\-':_' formed from the
noun fingus plus the suffix -esee (abounding ind, in relerence 10 the dis-
tnctive color pattern,

Dermrrmon anp Diacsoss: A tiny (47 mm, snout to vent in only
known specimen, an adult male], short-legged ancle of the beta group,
having transverse processes on some antotemous caudal vertebrae and
a pait ol scale-covered, bony parictal protuberances atop rear of heacl
White fungus-like markings on brown dorsuim, red dewlap, brown icis,
vellow tongue, and black mouth and throat hning; no color repertory,
All seales smomh excepr some on tail; middorsal caudal scales no
raisecl inoserrated crest, Upper trunk with flar granules disposed in abe
lipue rows except for about a doren longiudinal rows on middorsaem;
belly with slightly larger, conical sranules. Plates atop head relativelv
large, fromtal ridges weak, canchal ridges ahsent; elongated supraciliary
seales lacking; no enlarged postanal scales,

f.rh{: g-m'ﬂ.]] .‘iiif.{!,, '.\-']:Iit{'!-iJrl-br'()"-'\r'l'l t‘l.,l r1gouk‘ ]_'I&I,LU_"I:'H I:".!-i_g. E._;l’ <'|,['I,l.'_1 £ [_'I.i,'l.i_]'
of small but distinct parictal knobs (figs. 2A, 99 immediaely distinguish
Anadis fungeses Trom its congeners, The absenee of strongly carinate scales
on top of the il {fig. 110 5 alse uselul in separating the species from s
peographically close relatives, dnslls pentaprion and A, oeciferans, See also
the sections on com parisons,

Descriemion or [Tovoryre: Snour to vent length 47 mme, woal length
103 mm.: himbs shor, longest woe of appressed hind limb Balling short
af axilla, longest finger of extended forelimb not approaching nostril;
humerus G.0 mm., ulna 4.3 mm., lemor 8.1 mm,, and ubia 3.8 mm.
(bones measured from radiograph); lower leg between outer limits of
knee and heel 7.8 mm., fourth we 6.8 mm.; head length 120 mm. from
snout o front edge of ear; head wideh between corners of mouth B4
mrn., head height 8.1 mm. Specimen an adult male, as indicated by
SPErim in teates andd |P:r' w<'|.|-r|.::ru::]usm-:'<| h(:l‘ni|_:q-.n|'.w‘ andd l;]l‘\'.'l:-l,l:l.

Clolor ol dormsal surfaces .-il_!"i!-:]rl_!-_'; in lile ::I_'lz'1g!;||;ncl::-c of colors Gded o
preservative bur no change in patiern): specimen medivm brawn above
wilh irregular bletching of white (fig, 13, as though sporing Lole patches
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Fuz 30 Awells fiewposes, oew species, head of holotvpe, A Dorsal aspect. in
which outlines of seales -;'l,:.‘-.'n:'l'j['q_{ |:n:'|:-'~il:'l"i::li’ -:':li.l:'l':-- |‘||'f'|||_4|_‘|¢ﬁ'1||{'|,'\-. e ]:|1|:'F,'!:-5-;|:'|1_.'
rxagerrated, 13, Lateral view (rom e AlL =0,

rings very nurrow underneach tail b doesally about equal in arca w
white, White chin crossed by brown line; two wider brown siripes com-
mencing on lps and below car (g 2B interrupted by dewlap, Dewlap
vedd with a few rows of white granules, Undersides of limbs and helly
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white with encreachment of brown onte sides of belly and with some
tiny brown spots. Iris of eve brown; ongue light yellow; lining of mouth
and throat bluish black, trning bluish grav at angles of jaws.

All head scales and plates smooth. Rostral low, several times wider
than high and narrowly visible lrom above; five pastrosieal scales; post-
rastrals and several adjacent scales markedly protuberant: dorsal head
seales posterior to rostral-nasal region relatively large and Matelike ex-
cept where raised to form weak frontal ridges, Nasal scale (circumnasal)
a narrow ring about nostril, anteriorly in contact with posterodorsal edge
al lowermost postrostral; five scales across top of snout betweer: cireum-
nasals. Canthus rostralis rounded; o series of six scales in canthal series
between botom of circumnasal and front edge of supraorbital semi-
circle; ultimate canthal (lefr side) or penultimate {right) largest; seven
suales across top of snoul between third canthals (behind nasal region )
and seven larger scales between posterior canthals, Frontal depression
shallow. Supracrbital semicireles separated by two rows of enlarged
scales; a few irregularly shaped small seales separate semicircles from
supraorbital disks; approximately 10 large scales in cach disk: AppriK-
mately a half-dezen lines of granules between disk and supraciliary
margin, which is comprised of undifferentiated granules except for a
lew small scales anteriorly: no enlarged or clongated supraciliary scale,

About 16 loreal scales, disposed in maximum of three horizanial Tows;
subocular scales in single row and anterior ones indistinguishable in size
anel shape from loreals; cight (left) or seven (right) supralabials to center
af eye

Temporal region with small, flat scales grading above ta larger flat
scales surrounding interparietal plate; interparictal about twice size of
£ar, separated by one or two scales from semicireles, Ear opening not
much higher than wide and less than hall length of eye opening. Pair
of small but prominent bony protuberances rising tepparently from rear
of parictal bone) atop rear of head: scemingly one major scale covering
cach protuberance, bt seale surface rubhed off revealing black hasal
layer. No external bulges from muscle masses of termnporal fossae.

Mental distinetly wider than deep and partly divided in middle.
Eight (lefi) or nine {right) infralabials to a point beneath center of oye:
sublabials moderate in size, there anteriorly being five on each side in
contact with infralabials; chin between sublabials with Large granules
that turn smaller on throar. Gregtest depth of extended dewlap abou
fomm, length 16 mm,, extending from under center of head 10 short
distance past axillac. Rather close-set granules along margin of dewlap,
buc enly five or six rows of widely spaced granules within,
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Dorsum of ounk with subequal, smooth, flat granules, arranged in
chlique rows on Hanks and in abouwt a dezen longitudinal rows on mid-
dorsum, Ventral granules larger, smoaoth, slightly conical with posterior
slant, arranged in oblique, poorly defined rows, About 40 midvencral
granules and about 52 dorselateral granules in one head length,

Mo pocker in axilla, Linbs covered by smooth granules similar o
those of dorsal and venteal surfaces of trunk; dorsal digital scales also
smooth; digital pads dilated: disial phalanx narrower than, and raised
from, the dilated pad: 17 lamellac under second and third philanses
ab fourth toe.

No enlarged postanal seales. That part of tail base contatning Lhe
hemipenes swollen and covered by granules like those on trunk, but
greatest length of 1ail moderately compressed and bearing the only
keeled scules on specimen. Top and sides of tail with irregular mixture
of smonth and keeled scales, but those on dorsal midline not rased 10
form crest :ht; TTAY Ventrolateral rows and twa !ar‘gﬁ ventral rows
stromgly carnate, with scale apices protruding to give serrated appear-
ance; ventral seales larger than any others on tail; verticils weakly de-
fined, containing about 4-7 lateral scales in lengih,

Lverted hemipenis small and bilobate, the two lobes being quite bul-
bous relative 1o stalk. Sulcus spermaticus forked; forks exend onta lobes
and appear tremendously expanded, an illusion caused by close spacing
of lips aver basal, unforked part of sulcus. Smalk with transverse flounces
that merge to amall calvees on lobes; Hounces inconspicuous on suleare
sidle ol stalk

Disrersrrios, Hasrrar, axp Benavionr

Anoley fimgosws is possibly confined to the wet Atlaniic slopes of the
Cordillera de Talamanca, and almest certainly oceurs in Costa Kica as
well as in Panama. The only known locality s in extreme western
Fanama, on the upper walershed of the Rio Changena, a high oibutary
of the Rie Changuinola, but maps of the region are inadequate and it
s lmpossible o be precise. The general location of the wpe localice is
shown in figuee 3; the locality is indicated as station nomber three Inoa
published sketch (Trueb, 1968, fig. 1) that is hased partly on a drawing
made in the field by Ratibor Harmmann, whe made his skecch from the
vantage of a helicopter alier having been over the ground an foor,

The type locality, at 1450 meters elevation, is in a region of lower
mantane rain forest chat is subject 1o terrential rains (Myers, 1969, -
J3-36). The forest is moderately tall and there is o well-developed stratum
of herbaceous vegetation; palins are relatively searce In the understory,
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mocontrast o the situations above LB meters clevation (Myvers, sf.
el o 361 and also lower down on the coastal plain, No human being
resides pormanently on cthese wer slopes, although pre-Columbian [Indians
cnce buried their dead here, often with fueces of clav, stone, and gold,
The region s accessible by occasional Toon eails made by small bands
oof tnen, who pillage the ancient graves, and by a few energetic farmers,
who cross the divide from Chirigul Provinee and make small oleariongs
moorder 1o plant crops far Teom marckel. The tvpe locality of Awolis
Shwgosus s at such a clearing, known 1o the shinmanes as “Campo Maojica,”
alter the man who made 1t The holotvpe was Tound a Tew el above
gr-::uund a3 ]i|||.t' hl].‘ih Lok .‘Sllrll]":\.' [II(':IJ'TIJIE“:.!!“ itl &l .‘itn}i]] P]lﬂ []':IF].‘I. ]':Ia'l-l.
Leen planted 1o cotfee Az 4 lop] The rarvity of ccologically disturbed
sitwations an the Adlantic slopes, where even natural clearings made by
I“ﬂ.]l.i.n:i; 1reas ArE SOl lce, :‘il]ggl‘.}il.‘j ||'|H| .-‘r.rn'l'.illll'..'-' ___l'.n;..'n'n'.{c'l'.l.'l'l'.l'.'u' I"'\. :H'If'”lé]l]‘:-' Al ir1-
habitant of the deep Torest (g, 4 hottom), where it shoold e well con-
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cealed on some tree teunk infested with thallephytes,

The specimen was o good climber but did net ren when placed on oa
flat surface where, if hurried, it moved by short little hops. It made no
atternpt to bite and evidently was not capable of undergoing any changes
in color,

Anolis vociferans, new specics
Figures 5, 6, 10, 111
Analty pertapron {not of Cope): WarTirs, 1935, po 126 (specimen referred to s
now AMMNH 69621, the holotype of Ao e fferans),

Hovoryer: AMNH 69621, an adult male taken on December 13, 1948
by Vladimir Walters, on road about 4 kilometers! west of Cerro Punta,
about G000 feet [LE2Y meters] elevation, Chirigui Provioce, Republic of
Panama,

Pararyres: Seven specimens, as follows: Costa Rica, 3an José Provinee:
KU 104015, 18.5 kilometers north of San Isidee El General, 1700 meters
clevation, William E. Duellman collector. Panama, Chirigul Provinee:
ANSP 26287 and FMNH 68151, Pale Santo [ =Finea Palosanio], 4600
fect | = 1402 meters, bur probably closer to 1300 meters], e 7 kilometers
northwest of El Vaolca mn, Harnld rI‘ruf‘zni-;]n collector: FRMNH lj[lf}iﬁli}, Clerro
Punta, =5300 feer elevation, Conrad E Yeoker collector; FMNH (30707,
Bambito, 3000 feet clevation, Conrad B Yunker collector; KU 750961,
Finca Bambito, 1475 meters elevation, e 6 kilometers north-northeast
of Hate del Volean, caught by Frank Todd m company of W, E, Duell-
man and O W Myers; MO 38686, at or near Mr, Lewis’s place [ea
2.5 kilomerers west of Cereo Punta, 1830 meterz], Volcan Panama
[Valedn de Chirigui], Rie Chirigui Viejo and branches, & F. Hildebrand
callector.

Ervaorony: The specific epithet s the present pardciple of che Latin
sociferor (o ory aloud), in allusion to the squeaking noises made by speci-
mens when they are first captured.

Tiermrrion adn Thacwoss: Medium-size Snoot o vent length 57 mim.

al

in largest specimen), short-legged anole of the bera group, having ransg-

Ly

S This di

ance, as published by Walters (1953, po 126], is considered correct, even
theagh the fielfd tag ceads “ala 4 mi, W |64 ko] I5 the Jenger distance had been
mrenged, b locality weould bBe situaied southwestward of Cerra Pumg, noar the come-
munizy of Bambate {a name Tamiliac te Walters, g cn and 2t a lower slevation, The
Avrnericen Museam cotalogeae entries read an kilemeters for other specimens collecied by
Walters an this trip.

Cerro Punta (5 & town on the nort wester: alopes of the Volein de Chirigui, Wallers's
(1953, po 1267 parenchetica]l “wescern slope” vefers w0 the voloane,
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VETEC procesies on some autotomous caudel vertebrae, Brown or grav-
brown above with variable, in some cases partly reticulate, dark pattern
vsually including interorbital bar, short postocular stripe, V-shaped
marking between forelimbs, and butierfiyv-shaped mark on base of tail
between hind limbs; red dowlap, bright blue sliver of color al cormers of
mauth, and black throat lining. Trunk granulation variable: granoles
small and convex on sides, sometimes larger and Datened on middorsum,
either without definite arrangement or weakly disposed in horizonal
rows darsally and in ablique rows laterally; some dorsal granules keeled;
ventral granules ontogenetically changing from conical and juxtaposed
o keeled and imbricate. Middoesal candal scales carinme but not pro-
Jueted an dorsal erest, Plates atop head relatively large, fromal ridges
virtually abseor, canthal rdges distinet, elongated supraciliary scale(s)
Ejrﬁ3ﬂ111. h’jalﬁ 'r‘r'i‘lh. p}li!' ‘)r ][IUL{Q‘:]'&] H_"E} f_‘:[l,l,.&l,r'g{:(_‘i I_'rustan:tl ‘j(_".:_'[l_f"‘j._

Anglis pocrferans s most likely 1o be conlused with the related A penia
froom, but seciferans can be distinpuished by the presence of a dark e
orbital Bar, enlarged postanal scales in males, keeling on scattered
middorsal sranules (and keeled venirals in alder specimens), and fewer
supralabials to center of eye (pocdferans, 68, usually 7 at lease on one side;
pentaprian, T-10, usuallv 9 at least on one side). The species also differs
from southern populations of gerigpren in chat the middorsal candal
scales, although carinate, are not projected ina low, serraced oresy (fig, L1,
The absence of bony parietal projections, presence of enlarged postanal
scales in males, different candal scutellaton (g 110, and & very dif-
ferent color pattern, among other characters, casily distinguishes dnofay
sociferans from its smaller highland relative, A, funigos,

Drescerrrios oF Hocoryre: Snout to vent lengeh 52 mm, tatal length
121 ]?I.n-.l..; ]i.t'l-lll'}ﬁ rﬂll"l.}- ﬁh[."'l.:. ]Gr'lg::.‘-‘d ({87 n::-f ;:l[)]'}]'l‘:!{:‘iﬂ(_{ ]:iru_:l |'i![||'} Uxi{'[ldi[l_g
past axilla to shoulder, longest finger of extended forelimb reaching mid-
wity between ove and nostil, humerws 8.4 mm., ulna 7.4 oo, femur
103 mume, dbia 0.0 mm. (hones measured from radiograph); lower leg
between outer limits of koee and heel 10.2 mm., fourth toe 10.0 mm,;
head 14.5 mm, from snour to front edge of car; head width between
corners of monch 2.7 mom,, head height 7.9 mm. Specimen an adult male,
as indicated by the presence of sperm in testes.

Color in alcohol pale brown above, with medium brown markings
(fig. 6A a dark-cdged, slightly wavy interorbital bar; a vague, posteriorly
pointed Veshaped lne aoros body between forelimba, a hint of a re-
ticulate pattern on sides of body; a lew nearly indistinguishable cross-
bands on limbs; about nine indefinite bands on tail; a short, obligue
postocular stripe extending toward, bt not reaching, ear; a vagee blowch



P b dlaedes pocifeass, new species, bead ol holotvpe, 2700 (Bach views

ave chraan Tram a2 ocular grid of o dssceting aicroseope, sithout adjostment

o parallas, swhich accounts T che (Husionary shoctering ol the anout in

clomal aumect
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an each side of darsal midline of snout, nol exiending below canthus
rostrahisg several dack markings on upper and lower lips, including
vertical line on supralabials below cerner of eve and an eblique line
pointing toward anterior corner of eve opening; small spot close Lo car,
behind angle of jaws, and a slightly larger spot below ear. Venrreal sur-
fces dirty white, inconspicuosly bt aoilormly marked with small, pale
Brown spots, and twrning pale brown under chin and bevond base of
tail. Skin of dewlap laded, but with reddish tinge: scales on dewlap
white, except for several anterior grav ones. In life, the “angles of the
Jaws were wiequedse and the dewlap was red™ (Walters, 1933, po 126)

Head seales and plotes mostly smooth excep for a s keeled anes
within suprzorbital disks and canthal-loreal resion and, especiallv, near
tp ol snout 1o sopranasal region, Rostral low, several times wider than
high: six slightly promwherant posirosiral scales; scales hiehind postrosorals
isupranasal regiond distinetly ralsed and keeled; dorsal hesd seales pos-
terior W rostral-nagal region relavely lorge and platelike: only a hin of
weak froneal ridges. Masal seale (elrcunmnasall o oving of moderae widih
around nosiol, amteriorly separited from postrostrals by a single row of
E‘Ei‘:éll(?.‘;.: SV Eiti’l.ll':‘-: ALTOSS SO |H_":"-\'I'_"‘I'_"'|'| CIrCLL r1'||'|;1't1|,|.*-'.._ L:jll]ll:'l_l,l‘; :'I:":-_‘;:I'Q'Lli‘:
di&tintl]}' kecled: o series of five or six canthal scales, EJ{,'l:-il_l’_‘I"':{'ll';.'\_-.' it1-
creasing Inosize, between infranasal reglon and front edse ol supra-
arbital semiciele; about 12 scales across head behind nasal resion,
beoween third canthals, and seven scales between posterior canthals,
Frontal depression shallow, Sapraorbital senveircles in contaer ar one
poing, otherwise separated T oone or twe scales: semicircles Luopels
separated from supraorbital disks by single row of granules: approximatel
seven ar eight large scales mnocach disk: three or four rows of aransbes
rervening bevween disk and supraciliary ma
ciliary seales, larger than adjacent granules, the anweror vwa being

cing about seven supra-
clongared and overlapping one another.

About 25 loreal scales, disposed i maximum of Tour horizontal rows;
subocular seales larger than loreals and inosingle row; seven supralabizls
on cach side o center of eve.

Temporal region with small, flac scales grading above w Larger fla
seales surrounding dnterparcial plaw: interparicial tinv, smaller than
cal El:".fl. Er.l‘.lFl:I.l:':I' 1hi’in e r'll.:].;_:z'.li}l::l]'il'lL: FI_'i'I,ll:_'H_ IL5'{_"_':-.;:||'.?:||,I,"I:|, _':.'I'l::l|'|'| _‘E{'I]]il’_']:'l_',l,'\-
by two or three seales, Lar opening twice as high as wide aod ke o
than half the length of eve opening, External bulges from muscle masses
of temporal fossac present.

Mental laree wider than decp and divic
on cach =ide 10 o poin beneab center of eve: sublalals moderae in

tomackellen Sever tlealabials
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size, there anteriorly being three on each side In contact with nfra-
lalsials: chin bevween sublabials with small granules of about same sixe
s those on throat Greatest depth of extended dewlap about 8 mm.,
length about 12 mme, extending [rom rear ol jaws o level of axillae.
Father close-ser pranules along marein of dewlap, but only abour a hall-
dozen rows of contiguous granules within,

Darsum of trunk with small conves granules, those on middorsam
almaost indistinguishably arranged in aboutl nine longitudinal rows and
those on flanks somewhat smaller and vaguely disposed in obligue rows;
some niddorsal sranules weakly keeled. Ventral granules larger than
those on sides bu smaller than dorsals, smoeoth, conical with posterior
slant, and arranged in oblique, poorly defined rows, About 42 dorsal
oranules, 37 laterals, and 52 ventrals in one head lengih.

No pocket in axilla, Ventral surfaces of limbs with granules as on
hody: dorsal surfaces of limbs covered with larger scales, some being
imbiricate and others juxiaposed. and with some on lower parts of limbs
weakly keeled, Dorsal digital scales smooth; digital pads dilated, clistal
phalans narrower than, and rased frem, the dilated pad; 18 lamellae
under second and third phalanges of fourth e

A pair of enlarged postanal seales. Swollen part of tail base with
granules prosimally, and small, imbricate, weakly beeled seales more
distallv; greater part of wil moderately compressed and covered completely
with imbricare, keeled scales, of which the dorsal and ventral rows are
largest; enlarged dersal row strongly carinate and with scale apices pro-
truding 1o sive scrrated appearance in lateral aspect, hut not forming &
cogsal crest (lg. 118 the two large ventral rows, a ned the slightly smaller
ventralateral rows, also strongly carinate and serrated: vertcils poorly
delined, contining abour 3-10 Iaeral scales in length,

Llemipenes nod everced,

VARIATION 1N THE TyrE SERIES

The Jargest specimen is a female 37 min, snout to vent, 132 mm, Lestinl
length: the two largest males are cach 36 mm. snout o vent and 123
mm, toial. The males have a well-developed dewlap and a pair of
moderately enlarged postanal scales, whereas the females have vestigial
dewlaps and lack differentiated postanal scales. Females seern o have
propoetionally somewhat larger heads {(compare head measurements of
FMNH L0707, in wable 1, with the two larger malesi. The longest 1oe
ol the appressed leg extends 1o the neck in one speaimen, o the axilla
ar shoulder i the others,

Yariation in head scorellaton is net extensive, and the dlostradons of
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the holotype (g 30 are fairly representative, except that the plates in the
fromtal depression tend o be Lorger 1o the paraovpic series. All specimens
l‘l.&]'\.'(_! Lwwey H'}Il.t'!-i hl'['."'\.'(‘.k"‘i'. '||'Il:' J'UHH'HI :"I.I'Ilii. (:i.r{'III'I:IEl.}'I.‘\'i-]] Hifﬂlt!. I-[-l'll;,: I'I'I,]:Illl)(,‘:!'
of enlarged scales in the supraorbital disks varies from about 5 e 49 In
'.l"l(! UL T’illli’!]Eli"l.f'lii’!]'! :il.-:ll.'l.:]:'['lllfl'll‘-'u\ l;'l.l!': l‘li.?i]{h- are J':I'I.ﬂ'i'lii'i]:.}' Ef!l'.l‘i’!['i’ﬂ'!!fl. [£||
least partly) from the somicireles by a row of granules or small scales,
antl the disks are Taterally separated from the supraciliaey margin Ty
three or four lines of granoles, Bu o he single Closta Rican specimen,
i juvenile, the disks are medially in full contace with the semicireles
ane arc separated from the supracibary maegin by ooy twa lines of
granules. There is either ane ar two clongaced, anterior supraciliary scales,
in some cases with definite overlapping when there are owo. The incer-
paretal vartes i osice, Trom distinetly smaller o slightly larger than the
car, buat it is to be deseribed as “small™in any case. Variation nocortain
standard head counts g shown inotable 1.

There is considerahle variation in the extent of keeling on the scales.
All the specimens have some keeling near the up of the snom {especially
o the ﬁll]_}z'u:'.-u.-izﬂ ],u||;r¢.~=], i the canthal-loreal :'l*q;.nrl, o e limhs,
ang on scatered dorsal granuoles, aned the caudal seaellanion s ocon-
.'ili'il.':\.l.'i.lllh...':\' I'i'lll'it'l.i'll.l.‘:: []H' '!'fll&l'l'j_-'\{:(‘i hi_'&l,lll'h 'i:'. |,|"II'_" 5'.Li,[_:l|'."’|,l:}|'|'}i':il_| I'_liHI'C.‘i CELIL, G
cannot, be keeled, Howesver, the geeling s developod mest strongly in
the Tergest specimen, which even shows well-developed, multiple keeling
an the supradigital scales and, most notably, on cthe normally smoach
plawes in ithe leoncal depression. That such keeling might be partly an
ongenetic development s suggested more sorongly by varaion in the
verleal granules of the trenk. The ventrals arve definitely keeled in the
foar largest specimens (all adulis) but are smooth, or virtoally so, 0 the
Foue smalles) specimens (two adults and owo juveniles); see table 1.
scemingly correlated with the acqguisition of keels 1 an apparent change
{1 _iuﬂi&l])r}:v!'d. el J_{l;-Jn;Ll{'.\: [ia Hlighl'.'y irhricare, flactened ara niles
0T ll].:. h{_'élll:ﬁ I:{éll}.ll' I.. Iulml'll_' I'{]iﬁ-:_'{l _If'hr'.i-lrll_l]l".'\'. iI':I ||"It! .ﬁl'ﬁi"l.]i.ﬂl‘ :il}l"l:]i'['lf!l-lh.\,
A I :'I.t!}ll"l}' J(:UI‘I]‘(:HI.“ l.‘:.‘L{'ﬂI.'H |'nr' ol H:'(H'!_L-; |ill|5|l":'i(}]' !'il}'II'ﬂ. 'r"r']':lgl'l:'l ACCOUNS
in seme specimens for a slightly imbricate aspect w the venteal granula
ton; a shght Oattening and concurrent kechng produces o more im-
bricated and “scalyv™ condition in the larger spectmens, but the variation
seems o be gradual rather than abrupe.

There also i3 variation in shape, size, and areangement of the cdorsal
sranules. The flanks appear finely pebbled owing 1o the convexity af the
graniles, which wsually are rother wnilormly small, although enlarge-
ment al seattered granules provades some individoals (oog FMNIT L0707
with a more heterogeneous aspeer. The pebbled appearance may extend
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o I3 (B

Fig, 4, Color variation in Auelts mseiferans, now specics, showing a liche and o
dack male (top vow) and a light and 2 dark female (hotom rewd, A AMNH
G621 (holotype). B PMNE 68151, 0 FMNEL 130694, [n PMNI 150707,

onwe the middorsum, where the granules tend o be somewhat larger and
where some are keeled, bar o some individoals (especially FMNH
L0700 there s a decided 1endency for the middorsal granules wobe o
rather than conves. The granules in the muddorsal region may lack
(]{‘jﬁ[lj:{_‘ <"|_]']'<"|_|_'|:.-_|:"I'_"'|]|,L'I'I|, L rnuy CACCRED iII i;ih()l” a f]l:.lr':'l:r'l "\.":l.?’;".l'i.:. ]:I()]'if(:']]h'l.l
roows, wherens the Lireral granoles are disposed more abliguely. Bol in
any case, differentianion berween lateral and dersal granulation ends w
b pradual and shghe rather than abeapt and clear-ou,

All specimens have a dark-cdged, brown interorbital bar, although i
15 only Taintly indicated o the small Costa Rican indiadual, and all
have a short horieontal o oblique postocolar soeipe that vsually does
not extend as far ay the car, The upper surfaces ol the body (g, G vary
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Frown light brown with ill-defined darker markings, to medium brown or
gray-hrown with definite, albeil irregular, darker reticulation (especialls
on the sides). All individuals have a posteriorly pointed Veshaped dark
line or band between the forelimbs; and all have at least a tendency far

a dark bunerfly-shaped marking inearly absent in holotvpe] across the
tail base, cither between or slightly behined the Limly inserions. Lxeept on
the holmyvpe, there is a tendeney for one to three additonal dark chevrans
an the dorsumn of the cunk. The upper limb and @il surfaces have dark
crasshands that vary from faint o distinet, The venter 15 white and bears
tew to many small spots that range [rom an inconspicuaus pale brown
teoa contrasting dark beown; ne sexual o stee correlation is evident, s
Bold sponing cecurs in males and females bot s nearly absent in hoak
the largest and smallest specimens in the series. The dewlap in males
and females retaing a pale reddish tinge in aleohol, The dewlap seales
vary from white 1w gray, with the individual scales within rows being
contiguous in some individuals and slightly separated in others. T Life,
@ paratype agreed with a description of the holotype i having a red
dewlap and a patch of turqueise al the corners of the mouth (Walters,
1953, p. 126, and personal observation of KU 73961), In a few specimens
checked, the throat lining is dark gray and was probably hlack in life.

Dasrriruriox, Hanrrar, anp Beravion

Anolis vociferans occours on the Pacilic side of the Cordillera de Tala-
manca (g, 7), from Cerro de la Muerte [ = Cerro Buenavistal, in Cosia
Rica, tothe Voloin de Chirigui in extreme western Panama. The known
clevational range i narrow, about 1300-1800 meters. It s not known
whether the disteithotion s continuons or disjunct, as there has been scant
collecting at these elevatons in the mountains of castern Costa R
Seven of the eight specimens are from the western slopes ol the Volean
de Chirqui, but the species seemingly has nol been collected in he
Boquete region, on the castern slopes of the same mountain.

At least the castern part of the range is in a belt of temperate wet and
dry (el climate that supports an evergreen scasonal forest (Myvers,
1869, pp. 57, fig. 2} This forest is much disturbed, however, except on
the steepest slopes, and large races have been vompletely clearee T
pasture and agriculture, or partially cleared for shade-grown collee, A
paratype was found on g fence post in a eeferad the holarype was Townd
on a road, according to the ficld tag. Beth specimens made squeaking
sounds when held (Walters, 1953, p. 126, and personal observation of
K1 75961} This habit of vocal protest, plus the small arca of brighi
blue color at each corner of the mouth, immediately distinguishes live
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spechmens [rome sympaliie congeners. Vocalizaoon, although unusual, is
nonetheless widespread in the genus Awedis (see Chher Comparisons),

The extensive, scemingly ontegenetic variation m ventral granulation
ialsle 13 might supgest the possibilioy of sibling species, inasmuch as
presence oroabsence of venoral keeling, as well as differences in granule
shiape, s olten indicative of species differences, Bor hecause of similarities
in color pantern and other characters, T odoube that there are actually
twar species lving on the same slope of the Volean de Chirigui. Never-
theless, it will be ol interest te determine o the larger specimens, chae-
acterized by keeled ventrals, also squeak and have the turquose coloe al
thee ;sn%h_':s ol the _iuw.-c.

OSTEOLOGY AND EELATIONSHIPS

Radiographs were made of the holotvpe ol drolis fungosus. the holotvpe
and a pa

Ay e of A .'.':'.'r.'{..".;.'r.r.l.l.'.'r. and al a H[JCCiJ'!H.'rl of AL ferdapraon Trom
Panama. [ exwracted the skull from ancther specimen ol fenfapros Tor
comparison with the Xeray photographs. The imformation thus gleaned
leaves something to be desiced but i nonetheless nporiant o analveing
relatienships: T unforunately could noo properly distinguish all avach-
ments of the abdominal skelewon, ahhooeh such daa are of potential
wse i ancling svstematios O Btheridge, 19653

Skvne: The skull of Adsofis pentapriss 15 vather broad and has o sonic-
what rouch, or coarsely granalate, surface, as is apparcno even in the
radiograph (bt intentionally omitted from the drawing) in lgure 8,
The parietal loramen les adjacent w che fronwparietal satore, The skl
aft A eoerferans s stmalar o that of gedapern, including the Teatare of
surface granulaiom [ﬁj;. 1A, 1hus H[It!rlgll‘l(!l'lii".l_'h the wlea of close re-
lationship that s sugrested by external similarities between these two
speeies,

The skull of deeles fungeans (B, 90 differs in several imporian respects.
Lt is relatively narrow and scems to lack the conspicuously granulated
surlace of pentafron and secgerans. The partetal loramen & stuated well
posterior to the frontoparictal suture. The parictal foramen is not evident
in the radiograph, bur s position (A 9A) was determined by ploting
the locaton of the pineal eve onto a Hle-size Xeray fose of a line probe
indicated that the pineal eve lies immediawly above the foramen in all
three species) Two scale-covered, bony prommberances are exiernally
evident on the rear of the head (fig. A, and are visible in side profile
by radiograph (fig. 9B their pesition in dersal oaspect (g 9A) was
plotted in the same manner a3 the parietal foramen. The protuberaneces
'.L[_)|_)a1'-;~.nl_|1_c arise from the rear of the ]J:zr'i(rt;ﬂ:i,, but whether 1hq:}' A
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extensions of the parictal-crest svstem cannot be conclusively deterrmined
Mo the radhographs. A transverse crest, which forms the wpper rear
margin of the skull, can be Telt throogh the skin of the specimen aned is
conspicuous in the lateralview radiograph (fig. 9B% 10w noe clear 10
me whether this erest is formed from the rear margin of the parictals
or fram claboration ol the supracceipital, baat T oarn anclised wowesed the
Former imerpretation, Dhirect study of a prepared skull will be the bes
way Lo resolve these uncertgintes and o determine just how basic are
the differences bevween dnafis finposus and its presumed relatives. How-
ever, even the pres :
that A, pestafrion and A woeifrans are more closely related 1o cach othor
than cither is to A, fimpess.

Clarman VERTEREAT: A specimen (KU 7393497 of Awelis feafapria by

e incomjdlere data on crantal morphelogy indica

cight hasal, non-avtotomic, postsaceal veriehrac, which bear transverse
processes that change from a posterolateral oriemtacon in the (8 seven
vertehbrae to a lateral divection in the cighth, Posisacral verteheae 9-13
fremainder of tal s regenerated) have small transverse processes that are
pointed almost laterally, b wath o shight antenor direction, and which
are situated immediately posterior to the fracture planes. A paratype
P 759610 of dnslis seciferans has seven, non-autotomic, postsacral
vertebrae, on owhich the transverse processes change from o posters
lateral diveciion in the first five to a lateral oviemadion in numbers 6 ol
7. Postacral vertebrae 8-19 are avtotomic and have, behind the raciues
planes, very small transverse processes that are distinedy direcied aniero-
Laterally; there are abour 20 additional verichrae, 1o the tip ol the tail,
that lack transverse processes Dot which appear o be avtommie, The
holotyvpe of Arels fusgaies has seven, non-autolomic, postsacral veriehrase,
o which the transverse processes change from g posterolateral divection
(1-5) to a lateral oviemtation (6=7) Postsacral vertebrae 8-135 b

i sl |
transverse processes behind the fracore planes, and these are Mllowed
by 29 additional vertebrae that are scemingly adtarenic T which Tack
rransverse processes (except foroa tiny, unpaired process on overtehiea
coorsther 173 There 15 considerable variation in the ovientaton ol the
transverse processes of the autotomic veriebrae in the .‘GEH:I::iIHI:_'rI o frengia
Ihe processes are lateral in postsaceal vertebrae numbers 8, 100 and 11
shightly anterolateral in number 9 one sicde posterclateral and the ather
antcrolateral in number 12; and slightly posterelateral in nombers 13-15.

specimens ol the three species compared thus agree i baving seven
ar clght, non-auutomice, postsacral vertehrae, with mransverse processes
posteriorhy undergoing a change 1 direction from posteralateral o lateral,

fIU]]I1'-H'U-:_‘| |'|\ .'?i' 4 i ].':.I ilLlll:!-lI'eri(Z \'1_'[':{!"!4{]';'. '-u'.'il l"l .~crn::}] | rannswerse PRI Sk
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B

Fueo 8. Aweles freatopeing Cope, skalls in doersal aspest. AL Pasterior cranial
morpholegy of AMNH 73987, B, Radiograph of KL 758509,

Afdweprationg: BO)L hasieccipitaly Fo frental; FParS, frontopariewal saloee: ],
jugal: Par, pacietal; ParC, parietal crese; ParF, parietal foramen; PF. post-
Fronceal; POX postorbical; O quadeare; 30, scmicireular canal edge: 50, suprea-
crcipital: Sa. squamosal: 51, supratemporal; ST, supraremiporal fossa.

sitwated bebind the Tracture planes, These species therefore agree most
closely with Etheridge’s (1967, pp. 705, 717) “heta”™ secton of the genus
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Fio, 9 dnedis flmpase, new H]quu Clrolotvpae], shull aoseen by oradioge ||;I|~
A Darsal aspeer, with approximate locations of parietal foramen and parieial
protuberances deawn i ink. B Lateral aspect.

Abbreviotions: TParh, fronopavicial suowre; ParF: pacietal foramen; ParP
parietal protaberance; SC, semichroular canal ridge.

Anafis, Thev differ {rom Edheridge’s definiton {foe @t in that the trans.
verse processes are lost owell beloce the end ol the tal and 0 thar the
processes on 1he autolomic vertebrae are not necessarily oriented inoan
“acurely anterolateral” direction.

OTHER COMPARISONS

Following 15 2 comparative sumiary ol the major non-osteniogical
characteristics of Anoles funpesns, A fentaprion, andl A0 cosiferans Anention
iz called 100 ke comments on ivis and wongue color, throat pigmentation,
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B

Fro 100 Awstes fociferans, new species, skall as seen by raicgraphy, A Dorsal
aspect ol KL 73060 B Laeral aspect of holotype.

anc voice: these neplected Teatures are uselul in defining specics of anoles,
in rapid field-sering of males and females of similay, sympatric speeics,
ane possibly also in demonstieating relationships within groups of specics.

Srer ann Propormions

Andés famigsies s the smallest Torm (46 mm. snout Lo vent), Ao eeelferans
s larger (1o 37w, and A, pesiapron s lacgest (oo 77 mm. g The last-

i

narmed species undergoes gengraphic variation in size, as will be discussed
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Later, Anadin fogosis is @ slender lizard, aned is less stocky than dhe ather
Lwor species. Anofis pentaprion characweristically has a long, moderately
siraight slope 1o the snou (in laeral profilel, boe soone meividuals,
especially juventles, have o more abroptly sloping snout that approaches
the condition in seciferars. The legs are relatively shert in all three spectes,
with the appressed hind Lmb useally reaching between the axilla aned
neck In pesdadrion and peciferans hue failing 1o even reach the axilla in
__," ;m LI,

Analls vociierans has the dewlapy inomales relanively smaller than in males
of A pentagrion and A fespasis, The dewlap s vestigial o Ternale socferms;
female pewfojuan have o owell-formed dewlap, although smaller chan in
males of the same species,

Clovosarion axi BeEnavion

Doksar Coron Parrees: Adaels fusgos and o pesdapraon both have o
lungous pattern that lacks definite svnunerrs ar regolarnoy feompare s,
Loand 123 The patwern as more hehenose o gendapivion, which asoally
sports a dark reticulom within which are pawches of pale color, The
holotepe of fmgeas lacks soch o redeulom aned the specimen has he
aspect of being drregulacly dosted with o white powder. The patiern in
Ansles voegferins (g, 6) resembles that ol many pestagieon in heing vaguely
reticulate, but the lichenous appesrance s reduced o alsent. Ao
.""'l'l"!;.ll-l-'.'?lrnl.lnl.'l. {_liﬂ-{'l'ﬁ rr'r]:II ll.'l,{' Ul‘zl.(_'l' Wil H]J "'._'i.l'_":.‘: in h'.l,k'in;_:' a I'_I,('E‘il'l'i“' H':'.I'_If'l'll"":\.'
to regular dark markings, especially an interorbital bar and short s
ocular stripe, & Veshaped mark between the forelimbs, and a butierlly
shaped mark between the hind limbs The only known specimen of

Sumgesus has dark crossbands under the head, one of which reaches up o
the eve (Hgo 2B) but such markings are lacking in the other spocies

B L 5

Awdiv frngoie and o suciferan seeminuly Tack the abilite o change colo
fexcep probably for a lew close shades of lghior o dacker), bat A
peniprran can underge rather exiensive chiunge, as observed e specimen
fraom central Panama: Most of the time, this specimen haed 2 comples,
matled pattern of grav, brown, and pale greenish brown, as indicaceed
in figure 12, Cecasionally, it werned  pale ashy grav—almost white
excepl for g laint greenish reticulation on the sides, a very pale greenish
cast on the middorsum, and brown tail bands which remamed dark cven
when the interspaces were virtuallv white, [ haad the over-all appearance
ol o white lizard from just o shert distanee away: Lhe stimualus Por these
changes, observed inoa terravium, was not ohyvious,

Diewear: The dewlap is red, winth white scales, in Asedl fidzes and

A voedferans, and may also Te red o A festafrian feg Teherre-red, wlhals
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rest ol the indivadoal scales onois sades are orange™ (Taylor, 1936, p.731.
Bt there evidently is variation in dewlap coloration in pertapron: T noted
that the dewlap of AMNE 103231, from centeal Panama, was purple in
lile, with white scales. Cochran (1946, p. 31 stawed that, in 12 specimens
froom the Pearl Islands, the “gular Tan scales are pinkish-vinaceous o
salmon, with the skin beoween dragon’s-hlood red to madder-brown,”
Bt she did nor indicate whether this description was copied from the
callector’s journal or recorded lrom preserved specimens. Tavlor (dee. cin)
correctly noted that ndication of the reddish gular color s retained in
preservative for an unusually long time, and this s also true lor A,
Sy and AL vosyferans

l]{j_".;i; .-[.l:'[(_"' iri,:i ILH l'_:I'I'U‘-\r']']IH‘;;}] i]'& .E-l”. I_]:r'{_'-:_' SI}L‘:CiL‘Z‘j, F:':r'L" I;_Zl:_,'llll::II'\'}J|:i.l::III ]‘- il r'l!'l'ﬁ'
recorded for repiles, although o is often distinctive {e.g., the blue iris of
Aridiz weoods ann).

Mouvre axp Taroar: Presence or absence of pigmentation nside the
mouth and throar of anoles is recorded even less than iris color although
ol potentially greater importance. Color similavities of these areas seem
to support the ddea of relationship of the three species: The wongue was
hehn vellow i dacdis fungoms and a specimen of A, pestapraon (unrecoeded
for secifevansy, All three species have a shiver of bluish ossue a1 the corner
of the mouth: this is bluish gray in life and not conspicuous in fumgosme
an pentafrain, Hut 1t s Bright bloe s seciferans, All three species have a
black throat lining, and in fewgesus this s extended 1o include the entire
?]IJ(I:H] (,:i-!"‘.-';.|"_‘.'.

Presence or absence of a black throat lining seems widespread i deefic
and probably is of taxenomic significance only at the level of species
groups; I have oon investigated the possibilivy thac a black throat lining
means also a black parietal peritonewn, althoogl this certainly is the case
in the festapesg-eocyferans-fusgosis group, The presence or absence of dark
pigmentation o the theoet can be ascertaimed lrom presecved material,
alithough 11 is easier to record this before the animal i= preserved (as moust
be done anvway for the tongue and ieis colors). My field notes record
the presence of black throat limings in the [ollowing species of Pana-
manian and Colombian aneles, in addition to 4. pecfferans which is in-
chitded on the hasiz of F‘)mmtz'w‘zf] |‘:|E.i'|1q;1'i;:|]; an asterisk means that the
speeics also has vocal ability (see following paragraphl:

Adphi series Bieta srries

FA e
A e
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Vooanization axe TarREaT Dispray: Vocalization is rare among non-
gekkonid lizards but dees occur at least in the Tsuanidae (Aselis sppld
and possibly also in the Lacertidac {Laceris vinipara, fide Ialck, 19530 The
trait occurs in both the alpha and bera sections of Asedon as shown by
the species starred a0 the st above, These are the anly ones thar [ per-
sonally have heard o emit sound in cach case a series of a few o
several eusily heard squeaks when the animal was being held; the correla
tion in lower Central American anoles of vocal ability with a hlack
throat lining seems odd, although perhaps fartuitons, Considering the
sige of the genus, it s likely thal quue a lew othier species will prove
tor b vocal I have not attempted o survey the literature for possible
records, but [ did nooce that Thomas (196, po L) deseribed squeaking
behavior in a Puerto Rican species, Anodis socudtus. Mrs, Carol Leavens
wformed me of having heard squeaking by specimens of Anodie rogue
that she collected in Barbados, and called myv attention 1o a specimen of
Anodry graharny, brought from Jamaica by Dro Herndon G Dowling, that
protested handling with loud sgqueaks, Underwood and Williams {19559,
oo 20) alse recorded squealing in grabermy and in ns close relanwve AL
operfinuy. These Few chservations make me wonder if the wait is not more
common among West Indian species than on the mainiand.

Cne possible funcoion of Em,ving [)igmurllur_[ arcas within the mouth
is suggested by the threat display performed by oan individual daedis
Sentageeen (AMMNIL 1032310, which, when held mothe hand, would some-
times zape 1ts mowch, showing 1o googd advantage the pale vellow wngue
against the black chroat. Neither this specimen, nor the holoivpe of
Awndts fungoswe, made any atempe o bite. Anofis fenraprion is rather secko-
like s behavior of clinging close o a oee runk or heanch and in
sidling away from the abserver as inconspieuoushy as posstble; comparabie
ohbservations are not available for the other two species,

3 GUAMATTON

Some comparative aspects of scutellation are set down in table 20 The
extent of keeling on certain scales warrants additional comment: The
single specimen of dredis fimgons hears keeled scales only on its el andd
the keeling there is less extensive than in the other two species: ths
spectmen even lacks o canthal keel. Awolls pentaprmon has more exiensive
keeling on the taill and has a weak o strong canthal keel. In addiion,
there are Teequently some keeled scales on the darsal surfaces of the lower
limbs {including the hands and feer lut ool the supradigital scales), and
rarcly there may he a fow keels clsewhere, as on some ol the middorsal
trunk granules; the lurge seales on the doarsum of the head may le either
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TABLE 2
Aspecrs or ScorenLanes 1x Pesrapriorie Asorss oF Lowsn UFNTELL AMERIGA
[ Micaragus tbrough Panama)

3 o :?I: [ =t
i e =
A b Ei.
H L :-':_:c . et _\5_4:1 )
Semles aeross somoul belbwesn circumnasals 3 fi-43 fi-43
Acales berweon chird canchalss ! -1 3 Tl
Scales between posteriar canthals 7 -7 i-11
H('ill!':‘ I‘:ll'l LA | :ﬂ':'ll'li':'il'l'l':'s- l’;’ I-: 2 n _:I
Seales betwesn semicivele and iner parieral 1-2 1-3 1-4%
Mavimure mamber of lereal rows & 3-3 1-5
Supralabials w cemter of eve 14 (i} i-10
Fowerh toe Lunellae |:[:|:"|<||'<'|'.1§__[|_'-.< i oand il 17 171 14—
Foeols an some middorsal granales Mea Wy Nt
Recls on venteal grannles facduli: onl e Yoy i
Hair ol enlarvoed !"il:J.'\-E:Ir'.iIJ seales fmales Mo Wiy ew
Tall erest Me ey e

Beliird the nasal region, The fiest cwo canthals e under the crcomnasal scale ancd
iII S .\_;IR.":'..'.'T'I':'II.'\- e’ H':':-II'I,'!'I:-.' |3|is;'5r'.g1li:<|‘|::'r1't' !'-l'-C'lrll EI,I:‘I.i.EI':_'{']]l ‘:I:';";II:'_\:_ I:':\:I:'I:"::ll ]"I::lr I':Il_""‘;'nf_[ i||
e canthad line

Foarely present anoa few scalteeerd sranules:

Acbsent o uverales: absent mocnly one adule examined JUSNRD T205H 5

smooth or rugose in genlepron, bt are not keeled. Keclng 15 more ex-
Lensive in dwedis pocdferans in that scantered dorsal granules bear keels and
sordlo seales at the tp of the snout and inothe candhal-loreal region, as
well ws on the lower limbs and on the tail, and the veniral granules
aceuire zeels as the animals approach masamom siee; some specimens of
serfivans even have keeling on the supradigital scales and in the supra-
orbital disks and frontal depression,

DermwrioyN arn EvoLuTion oF THE SPECIES GROUE

Annits pentaprson is usually considered a very distinet species with fow
close relatives [Stuart, 1955, po 20; Smith, [968a, p. 193] Lunn (1930,
P 200 stated thar Awefis pefifepis Peters was “close o pestapaos and per-
haps (o fowgfons,” Anelis polfylepds has a low caudal crest. as cecurs in
fentaprion [and various other specics), and similadly shaped albeit larger
ventrzl granules, but pedidegior dilfers significantly in a number of features
—including longer limbs, decper loveal region, unpigmented throat lining,
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extensive keeling on head scales and dorsal ieonk geanoles, oranpe dewlap,
pale line ahove shoulder, and a sexc-influenced verwebral soripe. Tdo oo
see i close relationship between these species. Tavlor (1950, ppo 75, 90)
also denied such a relationship, and suggested instead chat festaprion was
close to Awedis weicrotis Cope, Thas Tast ades, however, was negaled with
data extracted by Smith (1968a, po 1951 lrom Kichard Fiheridge's un-
pubilished docioral dissertavon, Smidy (1968h, po 143 suggesied  his
Avnsles macrenn as a relative of gentaprios, hut this was done only in the

abstract wo his paper, possibly in crror for AL gederias, which was mentioned
in the texe 1 know of no additional species having been consicdered o the
recent lterature as possible relatives ol pesfaproon, unless one acceps
Smith's {14968a, pp. 193, 199 comention that g “subspreies” | !

heing described by him, on the basis of a single specimen that is Sonigue
woogeographically,” reully represents a distinet species because 10 “pre-
sumably ts 100 per cent separable from s relstives, and therelore on
‘Riological’ geounds qualifies as o species™

It is sugeesied inthe present paper that Anofes soeiferens, Anedis fentapeon,
ardd A fumgases Toem g oatueal seeres, Although intrageneric relationships
of Middle American anoles are poorly understood. and other relanives
may exist, it seems desivable 1o antempt an least o prelisinares definition
of a fentagrin species group. The ollowing combination of characteristies
delimsirs the group as | visualize i Beta ancoles of small 10 moderanal
large size; relatively shore legs (appressed hind Dmbs wsually failing w
regoh e, never reaching ovel; digial pads dilaced, with distal phalanx
raised Tromme the dilated pad; low loreal region (maximuom of 2-5 horizon-
tal scale rows); black theoat hoing and pavictal peritoneum: a bloish
gray or bluc-colored sliver of tissue a1 cornee of mouth; few rows of
scales on dewlap of relavely persistent (e Tade resisient in presercative
red or purple eoloration; tendeneyv for Lichenose or Bingons color paeitern
iin bwo of three i\'pi'i"i{t.‘if; no vertebral .~'-:|'i|':-::;| tereleney Tor simoath scales
over mosl of head and body: relatively small dorsal aod venteal tunk
granules; ventral granules tending 1o be obliguely comcal [onogenetic
change o Har and imbricate noone species)

I have no adeas concerning the ancestey of the fentagres group, oxoept

that 1t presumably criginatwed In Cenal Amerca, vers possibls i the

.I\}'I.i.}l['ll}!llil'}lrl r'{_'gi-:m "-'N-"I'II_‘T'I_" a” llfll'-{_'(_' ‘:P(_"'R'it:": |_":-:'I:"‘:-:.'|'|_|_}\.' L0 LT |||Q"\ ‘{. FI
Certain evelutionary events within the group, however, can b anliered

from characteristics o the living species

I[ 15 Fl];a:"ill_‘('. LELanl Lol s

HE

VA sex-dewerimined character scen in stz [emales f:'.'||'|::|!,.' |'|_:'||r:-ﬂ- of many §

of the genus,
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poviferans it the least divergent species and 15 primitive in i relatively
extensive keeling, including the retenticn in late ontogeny of keeling and
inbrication of the ventral granules; the enlarged postanal seales of male
:-.:«'g,-"é:rr.':-m.‘ may alsa he oa ]Jr'i:':'lilivu:’: feature. Anofs :'ﬂf!';.‘é‘?'dm' alao lacks
specialized lichenose camouflage and has disercte dark markings {eg.,
interorhital bar and dorsal chevrons) typical of many other kinds of
ancles and probably primitive in the pentagivs group. In A, fegosus and
A, pertaprion there obviously has been strong sclection for an asyvimetrical

Fic. 11, Tails of pentzprionid ancles; lateral views of S-millimerer secrions
al specinwens from Panama. Ao Aeslis fungesws, new speeics (holotype), B Ansdis
soviferans, new specles (holotvpe). © Anedis jeniageise Cope (MOF 3158230 All
A

Section A s [tom pear the distal ened ol the basal onechivd of the ratl
whereas sections Boand O are Gom closer toward the middle of the rail, The
corsal vrest of Ameli feafopesr (00 08 cven more poencanoed o the
basal parr al the tail (bt the crest s ing i fenfapres rom Yucatan 1w
Handuras),

lichenose or lungous pattern, clearly a specialized kind of coloration and,
i_'u;_:-n.*:ic_h‘.ring the condition :"f.l.'.'.z;.'fr:'r.'.l.l.'.', dc:-ubl]l_‘x.\:]}' niHl |:ll'il1:|;.[i‘\.'l.' in the
group. All three specics have shorter limbs than the majority of theie
congeners, but the limbs are longest in fentaprion and oecferens and
shortest in fisgesus, which also is unusually small Tor an anole and i
specialized in that regard too. Anofis snerferans and A, pentaprion show the
greatest osteclogical similariny, whereas A, fenesses is clearly diverzent,
particularly in its acquisition of bony parictal protubcrances and cor-
responding reduction in sivze of the muscle bulges ol the supratemporal
fossae, T do net think thar data are sufficient for construction of a
phyvlogeny, but the three species can be ranked on the basis ol their
character states as follows, from mest primitive and generalized o de-
rived and relatively specialized: vocifivans — pentafrim —flaosis,

A dorsal caudal crest (fig 110 characterizes some populations of
Anodis pentaprion and could easily have been derived from enlarged,

carinated scales such as Tound o A, |":'.'r.'_£:_."5’;".-'£."|!.'| Ilnlsg. ]]]'3.}, jus‘. as loss of
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keeling could have resulted in the condition obtaining in o fimeees (g,
TIAL Tneoa discussion of geographic varauon of A gestaprion. clsewhere
in this paper, I suggest thar the caudal crest has been secondarily Lost
in some populations of the species; but this point deserves Turher in-
WOE L LI,

ADDITIONAL NOTES ON ANOQLIS PENTAPRION

In the course of preparing the new spocies desceiptions, T examined
537 specimens of Awefo pentagrem for comparison, Some abservations con-
cerning this widespread specics are summarized below, The svnonymy
conlgings most ol the imporant references o gebagedanr hut is not incended
o be complete. All names applicable to the species are lsted in the
synonymy, althoogh some workers will elaim the righ to uiilize a {fow ol
the epithets for subspecies; interpopuladonal variavon seems wo shehi
te warrant recognition of subspecies in pestageon, bul this s s personal
view and one that T shall noet oy o Toree on anvone, sluefis swlefions,
which appears in most synonvmics of fentaprion, is here considered a dis-
linct specles.

Anvles fremtagriva Cope
Figures 8, 1102, 12

Amodey (Coeesdoe] fenfafrion Cove, 1862, po 178 [see Below for tvpe Iocalive and
ity pe)

Awedis peetafrion Cope: Cope, 1674, @ 68, Bourescer, LB, po G4 cpart) Do,
L9350, po 200 Bagacor, 193, po 945 (partl Coonsass, 1996, po 3 Saron ann
Tavioe, 19506, po 61 Stuart, 1955, po 200 Taveor, L9360 B 710 fg 17,
WILLIAMS a¥D Ssrri, 19667 [L96EL po 164 Bz 10 Perees aso Llososo-
Basros, 1970, @ 62 (part),

Analis Seckeri Boorescer, LR po 921 (tvpe locality, Yocatan: bwo svilypes,
in the Roval Belgian Museumn [see Swarr, 1963, p 65, for derails |

Awidis feseenenies Boviescen, 1890, po 81, plo B fies 3, 34 (evpe localivy, Panaina
[gee Dunn and Scoart, 1951, po a6, Tor comment | two svnlvpes, of which
BARNTL 15460138 is leceatvpe By present desigoation [see Delow |

Analiv pentagrion |pentaprion] Cope: Stvant, 1958, p 21,

Amsles pertupeion feckert Boulenger: Stuarr, 1038, po 10 1905, . 65, Burre, 1968a,
. 195 PeTER: axp Doxoso-Tanros, 1970, o 63,

Anedis pestaprion genfapeias Copes Ssarrn, 1O60a, o 1900 Prrees asn Dososo-
Bz, 970 p. 62 (parrl.

Aaielsy pertafeion cipiffer Sarcn, Phola, pe 195 (ovpe locality, a osmall Iake near
Avacovagua, Chloapas, Mextoo; holotvpe, Univ, [lioos Muos Nat Pl
AT085

Twers: Awadis periagrion was deseribed from g single spectmen obtaimed
in "Mew Granada, near the river Troando o © . by Arthor Schant, Lso..
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who accompanicd the LS. Expedition under Lient Michler™ {Cope,
1862, p. 1781 The Rio Troandd, s ributary of the Jower Rio Aurato,
i in the Alante drainage although it rises not far from the Paclfic coast,
i the Choed of extreme norUswestert Colombiag the general reglon 08
indicated in figure 7. The holotype, supposedly at one tme in the United
States National Museum, is lost (fids Barbour, 1934, p. D45 Smith and
Tavler, 19300, . G110,

The mame Ansdis panamesis Boulenger, a subjective synonvm ol pente-

giviei, 1w based on dwo svnivpes 0w bearing the pumbers BMNII
PHG.8.13.T and 19468158 formerly registeree as 89.7,2.31 and 89.7.2.32
Cade AT Stimsan, &G ) Dune’s (1930, po 200 statement that the Lype
is BMNH 897231 15 not to be construed as a lectotype designation;
Dunn did o indieare any intention of selecting between syntypes, or
even an awarencess thal more than one Lype specimen was involved,; in
any case, i1 would not be possible 1o tell which specimen Dunn had in
mind, as the old catalogue numbers were not individually attached
e Al FL Stimson, & fid]. [ have examined BMNH 19468138 and
here designate i1 as leciolvpe because 11 obwiously is the specimen
descrilbed and Gzured by Boulenger. 1 ohtained & snout 1o venl measure-
ment of 49 mm, from the lectotvpe, which has a complete tail: Boulenger
woave g measurerment of 30 if his figures Tor head length sl by
length are added together, According w A, Fo Stimson (i S, the other
synivpe seems o have lost part of 1ts tail, which has a blust end, and
measures only 44 mm. shout to vend anc 36 mm, o el length, The
levtenype has o low caudal crest, three loreal rows, 878 supralabials to
he center of the eve, and an indefinite brown reticulaton on a pale
sround zalor; iU lacks the charneteristic dark markings and candal
sontellatinn of Awafer pocefean,

Demsirion ave Diacsoss: Asofs penfapria stands out from s con-
geners by the follnwing combination of characters {10 gquickly distinguish
from some related or very simolar specics, see also the diagnoses in this

waper tar A feeeases, A veciferans, aned AL sdeifrensis A beta ancle {sensy
[ ; & ]

Etlerider, 1967, po 717 o mcclerele e large sl -_'_;_ft'i];:,r:ig:lllll-:.':in'y' wAr-
ablet: relatively short leps (appressed hind limb hevween axilla and neck);
digital pads dilated, with disial phalanx narrower than, and rased from,
the dilated pad; variable lichenose patern and a color repertory lroen
brown to white; a red to purple dewlap in both sexes; a Black thenoar
lining: a low loveal region {usually three or Tour scale rows, rarcly twa or
fvet: smooth dorsal tunk granules (a few micddorsals rarely keeled
ventral granules smonth, ohliquely comeal; smooth supradigital scales:
a weak wostrong keel on canthal series, with ather head scales smooth,
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Fae 12 Anefis Jreneagasan A wrpe, B ospocimen rom Panamas (AMNED 1022570
phatographed in life

or sometimes rugose, bt not keeled; 0-7 scales separaling supraorbical

by

semicircles; 10 supralabials to center of eye fusually 97 about 19-24
lamellae under phalanges i and il of fourth toe: no enlarsed postanal
scales; low caudal crest present in some populations.

DistrisroN, Hamrmars, axo Aoty From the Tsthmus of Tehunne.
e fhoth Atlantic and Pacific sides in Tabaseo and Chiapas, fide Smith,
L68a) southward in the Caribbean drainage to northern Costy Rica,
and them again on boeth watersheds lrom southern Costa Riea 1o extreme
northwestern Colombia; also on the Pearl Islands in the Goll of Panama,
The species is Tound principally in the lowlands, sty below 300 e e
elevation, but it has invaded the northern cordiferas of Costa e (it 7
to elevations of nearly 1200 meters,

The range encompasses habitats as diverse as rain Torest and semi-
evergreen scasonal Torest In Chiapas i has been taken in a recion of
cattle-grazed savannas with scattered rees (Smith, 196821, Douglas O,
Robinson oliained 2 Costa Rican specimen (UCRK, uneatalozued) in
mangroves. William I Duellman and T Tund ane among the ruins of
anama Viejo, near Panama City. Kourany et al. {19707 charscterize it
as, “an arboreal lvard inhabitam of lowland, secondary foresl in contreal
fanama” 1 may well be essentially o speeics of 1he forests edee, an
ivider of colopically disturbed situations; s lichenose camoufage
wirild miake i difficult 1o see cven on relatively exposed ree trunks, s
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cameutlage is supplemented by s gecko-like behavior of clinging close
o the tree trunk or branch (fig. 12) and sidling away from the olserver,
lis climbing ability was atesied by o capve specimen that could scale
the glass wall of s werrarium; it scemed o0 make no difference 1o this
individual whether iv was positioned head up or head down, either when
asleep or awake,

Barbour (1934, po 1450 thought that it was, “not uncommaon in ihe
Canal Zene during the ramny season, excessively rare during the drv
maonths,” whereas Smith {19684, p. 199) observed in northern Chiapas
that, “adults of the species are rarely evident in the rainy season, although
we secured {under bark of standing trees) and hatched la rie: nambers of
eggs,” According to the field label, a Panamanian hatchling [ANSP 245423
emerged on June 29, o few monchs into the rainy season; the empry cog
shell is 14 mm. in length, and the hatchling is 23 mm. sout w vent,
31 mm. total length.

Groaramie Variation: 1 made no attempl to eritically evaluate inter-
populational variaton in dssdls pentaprion, and only the obvious featurees
ol siee and presence or absence of the caudal crest are commenced an
here.

I most parts of s range, pesfaprion is a moderate-sized lizard, with
adults wsually measuring between 30 and 65 mm. snoul te vent; males
grive 1o larger siees than females, However, individuals atain relatively
giganuc size in the Golfo Dulee region of southern (Pacific sicle) Costla
Rica. Kight adults {all males) examined from this region have a mean
snout-vent length of 714 mm., range 63-77 mm.: onlv two of these
specimens are less than 70 mm. 1 am aware of anly one other E[CIETEn
larger than 70 mm., namely the holotype of dnslis pertagron cristifer from
the Pacific side of Chiapas, which iz reported 1o measure 72 mirm, snoat
teeowvent (Sth, 196820, Thirteen adult males fram Panama, and Costa
Rica outside of the Golfo Dulee region, have 2 mean snout-vent lengrh
of 634 mm., range 34-69 mm.; of a ol of 11 specimens measured
from north ef Costa Raca (Nicaragua through Guatemala), the Jarges
o mitle G0 me. anout oo vent, The Pacilic lowlands of sauthern Costa
Eica, therelore, and probably the Pacific drainage of Chiapas, are in
halbted by popelaions of iant frentaprion.

The other major g{t<_;_!_;r';|phicujly variable feature in fentaprion is the
development of a dorsal caudal crest, A low crest on the tail (fig. 11C)
is characteristic of populations south of Honduras, and, presumably, alse
af Pacilicside Chiapas in southern Mexion {Smith, 196825 The erest
tends, perhaps, (o be a liole stronger in males than in females, Tt s
bmportant o realize that the presence or absence of a crest s an onto-
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genetic varlable as well as a geographic one: a crest is lacking in a few
Panamanian juveniles that [ have examined (23-%6 mm. smont (o v 1184
ANSI 24542, USNM 120380-120582). Only one southern specimen of
adult sixe, a female 58 mm. sneut o vent TTSNM 1205830, lacks a crest,
although other adults from the same populaton have the structure
normally developed.

A caudal crest s lacking in specimens from Yucatan through Honduras,
and, as pointed out by Stuart (1255, 1958), the name beckerr is available
it ane wishes to give subspecific recognition to these popalations. Speci-
mens with this tvpe of caudal scuellatian possibly averase somewhar
smaller in size than represeniatives of southern populations, but T have
net noted any other major differences. Other workers have Tolloweed
Stuart (L9358, 1963) in recognizing becbers as a valid subspecies, but have
ignored his stated reason for doing so, namely that in fecbers the dorsal
citudal scales are “reduced in size and bu w cakly keeled.” Thus, the
diagnosiic characters used in Peters and Donosn-Barros (18970, p. 623 do
net reflect significant populational differences, being apparently hased an
differences between a few specimens and withoul menton of the tail.
Smith (1968a, pp. 195, 199) rather meomprebensibly speaks of the “caudal
crest” and “erest scales” in feckeri, the very features that hecherr. by
delinition, is supposed 1o lack. This confusion mav resull from Smith's
speciimen of “becken™ having evidently come from nerth of the sengraphic
range known to Stuar, which would indicawe that, a1 the exlreme
narthern end of the range of the species, 1 caudal crest is found in popu-
lations in hoth the Ailantic and Pacific drainages. T leave this prossibility
for others 1o anvestigate, inasmuch as it is ouside of the sevpe of this
paper to bhicker nver the limits of weakly differentiated populations for
the purpose of applying subspecific names. However, Smith's [foe. cil)
claim that the “actual populations) eelationship ol [duefes pentagrion |
erisiefer [subsp. nov.| to its reladves is no doubt speailic,” requires coum-
ment.

[ havve not seen the unigue specimen of o B, i seutelladan and
propartens i seems o fall within the variatonal lois of siruthern
populations of pentaprion. Indeed, even the low nuchal and dorsal Loty
crest of ervdifer can be macched in large specimens of Fentafeior from the
Golle Dulee population, as lor example KU 102418, which agrees in
many respects with the description and illustatons of e Smith
provides no objective basis for recognizing crastefer as a Tull species anel,
in my estimation, even his pragmatic reasons for calling it a subspecies
are of dubious validity, Donbitlessly, adequate samples and clowe cam-
parison would reveal at least minor differences. bul as Smich [1958a,
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pr LSO reongnized, Seristifer rescanbles g pentaprien, whach is geographically
remote, much more closely than iU does o0 decfer” This phenomennn
nwvites explanation whether or not one wishes w apply names 1o the
different populatons. As a tentative hypothesis, Lsuggest that the northern
and somhern populations of geitaprion are most primitive, at least in the
retention of a il crestoand that inermediate populations (hecders) are
derived. T have advaneed precisely the same suggestion o explain evolu-
tianary events in a species of snake that has a simnlarly wide distribuon,
with terminal populations in Mexico and lower Central America bring
extraordinarily similar in most characteristics (Myers, ss),

Roeaaris: An apparently distinet Colombian species of Anolis has been
buried in the svnonyvoy of Ao pefaprios since 1934 1o can be diagnesed

as follows:

Anafrs s

jrony Cope

Gomy Core, 109, po G, pl 2, g Laee (Colombia, probably Troos "the
neizliboriood of Bogota™; holotvpe s now AMNHE S875000 Bukr s Boer,
LR, o 262 (notes on bolotvpel, Saman ase Tavooe, [830a, p A03 restric-
tian of Lepe Tovalit . Duxs axo Srearr, 131, po 30 (rojection al 1vpe locality
restrictin .

rien e |:|:"|:.|::||:||:"-: Baprooe, 1954, kB 145 ||:|.;'_|'|:-_ I, 10444 B i
vt senonvinieed with perspeion by implication . Sarrin axn Taviok,
Bl (e ).

[Hlh,
Aindie e rom pendopein (nor of Copels Porers s Dososo-Baseos, L4370,
o 4 {parr

[paswasias Similar o eefo gentefres in squamaltion, color pallern,
and habitus (including a low caudal crest), but differing o having an
unpigmented throat Lning (Black in pertaprion), more Joreal rows (el

ciffans, 5-0; pentagrron, 34, rarely 31, fewer supralabials to cenrer of eve

wiis, G-71 pentapren, 7-10, vsually 9, and by the presence of small
black spots en the red(*) dewlap (spots absent in pentagrion], Only owo of
3% specimens of A pentaprizn had as Tew as seven supralabials, and then
anly on one side of the head (877 and 7793, and only five individuals
hael as many as five rows of lareals (443 1 three, 373 in two specimens).

Rescangs: Cope (1899, po 31 thought that the holotype of Analis s
etfrane probably came from ““the neighborhood ol Boecora” Smith and

Taylar (19304, p. 3631 resivicted the type locality to “Barranguilla”
without cormmest, an action challenged by Dunn and Swart (1931, p. 36,
wha suggested that Cope’s “neighborhood ™ of Bogetn enuld reasenably
b interpreted as a cieele of 50 miiles rads around Bogota,

Do (1084, o 799 who stated that he could not distinguish the

:-'-F:l-:'l:'il.:-: Promme elaodes fromloin o, wave several localiny records, wt least o
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ol which (Andazova, Chood) s nom likelv 1o be lused an sifefinng, By
his teastern base of the Andes” (03 Yillavicencie]” = probably based on
ANSP 24283 and 24286, which T have compared with the holotvpe al
dnodis suleafions and find 1o be the same species: the data slip accom-
panying the specimens reads. “east base of Cardillera of Bogots & o
teme hmic of Hanos e of Bogota, Calombin,” These 1w specimens

(colleeted by Niedloro Maria) and the halotype are the anly TCprEERTL-

atives of swlefrens that 1 have examined. Two ather localities mentionad
by Dhumn are Mariquita [33% meters] in Tolima, and Mocog, 360 inelers,
in Putimave. If aciually based on Awolis selerfrong, these records would

indicate a distribution 1hat extended norh around the base of the Cor-
dillera Chiental, oo the rather dry imter-Andean valley of the Ria

Magdalena, and then sauth along the base of the Andes oo the Ao
sunian rain forest. Soch a disteibulion might seem anlikely, bt i should
b remembered that the range of Aniis Fewdagerran also includes habias
as diverse as semi-everereen seasonal Torest and rain foreet

Althougl for a single anoline species 10 have a eange cxtending froom
Mexico to the Amazonian hasin wouled | quite unexpocted. Aaelis s
crfrang might nonccheless e considered - tseuthern subspecics ol o, fen
tafrren. Bul che several differences i L-:llml( ome that sedefrons s o dis-
linet species and should be so considered until s |c_|.muL1~.|n[J-. van |
nvestigated in more detail, Bure and Burr 193] L2020 supestedd tha
it is closely allicd 10 the Guianan Amedis aesens,

MATERIAL EXAMINED

Avedis fumgasys, new spegies. One specimen: datg shven i e,

Awedes pentaprion Cope. Fiflv-seven gpecimens, Cona R Cartamo: & kilo-
mesiers wesl, 13 Kilometers nortls of Tureialba, 1100 meters, KU 57070 Hupedia:
surapagui, AMNH 16334, Guanacasie: Tmmadoen, UCR 5 Limdn: -

dora, MO THIAH, BUGSI-80857 Pumierenss: Boco de R Divvvnonical, 17009
L Puntarenas (i et Dalee region s Cern, UMM 7100 PR Palinae.
BOLT BE23, 34255 Peninsula de O Rineon de Chaa, LR 25020 0 Lilnaeners
soth Rinede de Osa, U0R rane unditalagued; L5 Kilomeiers west of Bimenn
cle Chea, 48 meters, BLU 02 18: sowthwest of Firedn, near ,|J|-,.r||,. LENEAT S
1ERTAL Chitesita: V1 Proen: Cedba, near sonree ol Bio de o Pasidn, UMM
TORL Tikal, UMM L7822, fim wr Chieaimas, UMMZ 5 a!!_‘ AN
Nieavisi Felavo: Bonanzz, P00 aeters, U R MY Rio Simria, T omiles alwoee
Foama, UMAE 79525 Ria Sppaie, UUMNTA TOA28: Sloux Plasaaiion, ANNE
7120 Driepartiment ankoswn: Maclea, ANSP 70 Feagpser: Bovas el Toro
Almirane, RU 8005 Canal Ao H Wbsee AMNI 22926, MOZ 250106, 25017,
Barro Colorado Teland, AMNH 75087, \\"-?J" :"'“-"IJ—"1-'~ ORL 7ao6n, NMOF
31582; Corozal, MCZ 22327 llhuct Field, MO 207 l.as I:.<:_r:-;':1n:|:|5 Cocoa
DAY A aile, {fru'u Trinscac, ANMNE

]!<;J‘.L<.l|rnn MOF 195
FO5231; Panama Cice, Paoa Paitilla, MO 325258; Panama Wiela, R 73939,
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Pearl Dslanes: [sha cde San José, LSNM [20072-120085. Veraguas: Bahia Honeda,
AMNH 62
aeszsrs 1Rl

NG speeilic data, BMNED O IHGE LR (ectaivpe of Arsils o
nEerd,

&

new species. Eight speciomens, the holoovpe and scven para

Clapues. Uhree specimens, incloding U lolotvpe: data in text
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