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INTRODUCTTTON
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frequency of strong winds and heavy surl makes landings seasonally

irregular and sometimes hazardous on this section of coast, which s
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accessible only by boat and by airplane ar one or two tiny landing strips.
Foothills ol the Serrania del Tabazard come close to the ocean, thus
interrupting prevailing northerlies and causing abundant sainfall; the
human population is lew and che lush evergreen forest is virtually un-
broken. Because of the climate and travel dithicultics, therefore, the lands
hardering on the Golio de los Mosquitos are livle known, although
bhingeographically imporang, While investigating the discributional Gimits
of certain amphibians and reptiles in this region, I found one specimen
of an attractive green lizard of a herewfare unknown species. The name
| propose for it is derived from the Latin procefls (a strong wind or storm)
plus the adjectival sullix -aris (pertaining ), in allusion 1o this windy
coast and to a near mistortune, when the only specimen was almost lost
at sea the day after caprure.

Anolis procellaris, new specics
Figures 25, 3A, B

Hororyre: KUY 11345327 (Field Mo, OWM 7377 an adult female
caught by Charles W, Myers on October 25, 1956, in forest ncar cthe
mouth of the Rio Conecepeidn, 1-10 meters elevation, Provinee af
Veraguas, Republic of Panama (fiz. 13

Dieprarrion avo Dhacsosis: A small, slender, green forest anole of the
beta group, having transverse processes on some of the autatormons caudal
vertebrae. No color repertory, green in life and death, hue fading to pale
vellowish brown (not hlue) in aleohal; throat hning not pigmenced. Head
scales small, keeled on snout and in supracrbical disks; small sranules
in shallow fronal depression; frontal and canthal ridges weak; clongated
supraciliary scale present; interpacietal Targe relative to other seales, Trunk
with tiny, smooth granales, largest on venter. About 15 lamellag on
phalanges 11 and i1 of forrth tos.

The precise relationships of Aredis preceliaric are unknown, Among green
anoles in lower Central America, it s most likely 1o be confused in lite
with A, ebferis {compare fig. 2A and B) The latter, however, b5 not closely
redated, as s shown by apparendy basic differences in 115 caudal verteleas
e transverse processes on autotomic vertebrae) and in its plgmentation
(turns blue in perservative). Specimens are easily distinguished by a
feature of head scutcllation: Aselis precelierss has small granules in the
fremtal depression and notceable enlargement of some scales in the supra-
arbital disks, whereas in AL efdord the scales i the Trontal depression are

T hlpsenm abhreviaiions used no thos paper ares AMNH, the American Muosewm of
featural Histery; KU the University of Kansas Museam of Nataral Flistory, Lawnenee
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as large as, aor cven larger than, the non-enlarged scales in the supra-
arbital disks. Anefis chdor also dillers 1 having keeled ventrals; see alsa
section on comparizons, page 100

Preserved specimens conceivably might be confused with the svimparric
Arofes fimifrons or with the possibly sympatreic 4. fuseoguratus, both of which
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Fic Lo Western Panama, showing che tvpe locality of deedic precefionis. new
species,

are brown in life, but groceflaris fades to a much paler brown. Aaslis
frrocelfaris alen has a much less conspicuously banded il than AL Gt
and lacks an oblique pale line across the top of the shank, and it has
longer legs than A, fesesowraivs, inowhich the appressed hindlisnbs usoally
fail o reach the eve. (iher comparisons must await a soocy of Asedds
fafrony and its relatives in Panama,

Descriprion or Hororyee: Snout to vene lengeh £6 mm., wotal length
29 mm.: limbs mederate, longest toe ol appressed hindhimb reaching
rear edee of eve, longest finger of extended forelimb reaching nosuril;
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Fic. 2. A Anofis grsceifaris, holotype, photographed in life. B, Auels chluri
Boulenger, KU 113108, from the Rio Jaqud, Darién Provinee, castern Panania;
lateral dark markings may be absent on other individuals 2and are not dinpnostic
ol A obiorie. Both ﬁ[}|}|n:~.l|.hucl3 gl 154

humerus 7.1 mm., ulna 4.7 mm, femur 120 mm,, argd tibia 98 mom.
fhones measurced from radiograph); lower leg between ower limits of
knee and heel 12,2 mem., fourth e 7.9 mm,; head lengih 120 mom, from
sooatt to front edge of ear: head width between corners ol mouth 68
mm., head height 5.3 mm. Specimen an adult female, as determined by






£ AMERICAN MUSEUM NOVITATES NLY, 2470

prosence of shelled oviductal egg (8.7 mm. long, measured from radio-
graphi,

Green in lite and death (before preservation). All dorsal surfaces light
grecn, with pale, inconspicuous blue dots along sides of body and on
lienbs; faint darker green handing on tail. Venter white, turning greenish
flesh under hmbs and base of 1ail, Vestigial dewlap pale grav with closely
spaced white scales; iris brown; no pigmentation o tongue or to mouth
and throat lining. In aleohol, faded o pale vellowish brawn above, with
a dusting of melanophores; these pigment cells forming dense punctations
on top and sides of snout; vague tail bands now light brown, about 15
i number; venter vellowish white, turning pale vellow under limbs and
slightly gray under chin; ventral side neither sharply demarcated from
dorsal surfaces nor much paler.

Head seales srall, those on tip of snout, loreal region, and in S
orlital disks keeled, those in frontal depression smaller and eranular,
Roswal npped forward, with dorsal edge slightly projected and forming
a transverse keel: seven postroswal scales, lowermost one separating rostral
fram crrcumnasnal scale. Froncal ridpges very weal; shallow froncal de-
pression containing both convex and conical granules only hall the size
of small carinate scales in internarial region. Canthus rostralis weakly
keeled, nearly rounded, containing nine scales posteriorly increasing in
size, with the ultimate seale being much largest and tipped abrupty
upward, Ten carinate scales across top of snout between circumnasals:
about 13 scales across snout posterior to nasal resion, between thivd
canthals; about 17 scales, including a count of 10 granules in frontal
depression, between ultimate canthals, Three scales between supraorbital
semicireles: ane or two granules between semicirele and scales of SLLfEra-
nrbiral disk: about seven ur1|al:'§_={(rl:f, single-keeled scales in each disk; four
indistinet lines of granules between disk and supraciliary margin, this
being posteriorly composed of undifferentiaed granules and anteriory
af a long, keeled supraciliary scale.

Roughly 45-50 keeled loreal scales on left side, disposed in maxinem
ol six horizontal rows; subocular scales in single row, anterioely forming
two rows of smaller scales indistinguishable in shape and sive from loreals:
10 supralabials to center of eve on each side of head.

Temporal region and upper, rear part of head with minue, conves
granules gracding to a few larger, flat granules around interparietal scale.
Interparietal the largest scale on head, somewhat larger than ear ORI,
and separated from supraorbital semicircles by four sranules,

Mental wider than restral, almost completely divided in middle. Ten
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infralabials to a point beneath center of eve, on both sides; sublabials
J_'I-T_Pr_ll']'t.' (];m_‘.f'{_‘[llik‘!‘. llf_:(_:l:l .'SI“'I':I;;'I.]I.._ hETIU(M]l? ir1 .‘i.l_"'»'{_'f'i:l.:z TS ][I{!(_“H] 14 i.flrr'i;l.t}ll:)i{-]]!-'.;
throar granules smaller, convex, becoming clustered and smaller still on
vestigial dewlap,

Daesum and sides of rrunk pebbled with wny, convexly simaooth, suli-
cqual granules, vaguely disposed obliquely. Yentral sranules small, but
distinetly larger than dorsals, with shghiy rased, smooth surfaces, About
83 dorsolareral granules and 30 veniral granules in one head-length

NWo pocker in axilla, Lirnbs covered wich tiny scales, smooth and juxca-
posed on upper parts of limbs, tending 1o become keeled and imbricate
chistally. Supradigial scales with multiple ridges. Digital pads wealdy
dilgied; disal phalany distinedy narrower than, and raized Tfrom, the
dilated pad; 13 lamellae under second and thied phalanges of fourh toe

Tail reunded, basally with granules like those on trunk, but most of
length with strongly keeled, imbreicate scales; veneral caudal seales largest
and most heavily carinate; middorsals slightly enlurged but nor forming
median crest or ridge; verticils poorly defined, containing abowt 5-8
lateral scales in lengeh.

Eight basal, non-autotomic postsacral vertebrae, with transverse pro-
cesses changing from posterolateral orientation o fiest seven vertchras 10
lateral in cighth. Postsacral wvertchrae 918 aatotomcus and with tny
transverse processes ol strong anterolateral arientation; processes situated
posterior to fracture plane. Transverse processes absent on other caudal
vertehrae [19-49% but autotomy scpta prescnt on many.

FIELD NOTLES

The holorvpe of Anelis procelloriy was Tound in oa dense cver-swamp
forest that is dominated by an anderstory of large palms [Ag. 40 The
ground surface s nearly Qat and is drained by small clear siceams dowing
sluggishly over mud: water stands on the surface after rains and the forest
is probably subject 1o extensive looding. There is the possibility, however,
that the specimen was @ stray, Inasmuch as it was found near the base
af a low ridge thar led to higher, better drained rain Torest,

The leard was inoa l.:Jrlg]L* of vines aboint 3 meters ahove the Iur*-:uu'n:’i
when I first sigheed it, and it eluded capture for several frantic minuees
before being finally knocked down with a pole, The specimen was kepst
alive Tor a few days. during which tme 1 proved capable o passing
through only a few shades of light green.

Only the one specimen of Asefis proceffaris was found in three days of
collecting on the lower Bio Concepeidn. The area harbors a vich anoline
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Fre 4. The type localivy of dwsils graceffoie River-swamp forest near the
mouth of the Rie Concepcidn, 1510 mueers elevarion, Veraguas, Panamz
CCRnoher 250 966,
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fauna, as the following six species were also taken in this short time, and
mthers doubtlessly ocour: dnedis biparcates, A Srenutun, A, fumilog A, Semur i,
A dimifrons, and A lonots

COMPARISONS

The large distribution and size of the genus Amobis, and MY ignorine,
preclude exhaustive evaluation of the affinities of A, dreeeliarie at this
time. For the present, it will be compared only with other green specics
of lower Cenoal Ameriea.

The anoline fauna of the region is Jarge—T personally have collected
more than two dozen species in Panama alone—hut green species make
up less than a quarter of the wtal. The green species known 1o me o
oceur in Panama are separable by the kev helow: | am notl aware of By
additional green anoles in lower Central America that do 1ot reach
Panama, but that counoy has four such species that are unknowsn 1o 1the
north,

Foey re Grers Panasiaxias Ao

Lo Wentrals keeled (magnifieation may be needed o distinguish kecls o small

ARCChimens e i et P R 2

Venrrals simooth T ¢ R 5N o g

2. A pale lateral ine and dark crosshands on oy dorsal wrunk seales dizineily

Farper thar laterzl granules . o o A gnalicns

Nover a horsontal pale line on body; crossbads absent oe VEFY VHEUC 110

conspiouous enlarmement af dorsal sesles 0 e i

A small, slender species less than 80 cim. snont 1o vent: heal lengel s 1o

varl abouwt equal e tibial lengih; throar lining while B Y T

Larger, more robuse lizards: head much lomzger than tilia: theost Bning
Black. .., . .. i A

b Bmall species, no meore than about 50 mm, smeur o verl; alioost unifarmiy
colured, without darker markings on body: granules in frontal depression
about hall the sive of scales in internarial region . procedtar

Larger spevies; ablique rows of sputs or stripes on by fexeepl in soone
specimiens of chocoren]; scales in frontal depression Targeer thian, ar alwo

the same size as thase of inlernarial region ... " ]
5 Moderatessize spocics 0 aboul 80 mm. smowl 1o VERL car apening small,
about cqual in size o dnerparietal scale; lining of throat linck S
........... e oA shacorn

Crinnt apecics, exceeding LOD s, snowl o vens; ear apeniny larpe, el
the size of interparietsl seale; tiroa: lining while . L

' Anolti mgusticas Tavior is not strictly i preen anole, but voung specimens ot least may

have extensive arcas of green on the Brdy. The species has not been previously reported
frarn Panama, but it securs along foreared streams in he highlancls of Chiricuf Proviooe,
as represented by AMNH 73340 and specimens in the University of Kansas collecticn,
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B Recled, clongated supraciliary scale present anteriorly, but anly undiferen-
tiated granules prosent on posteriar hall of supraciliary marging, which re-

mains soll and Bexable throoghoo Gfe o000 000 oA frenatus
Eadarged, keeled scales oo oentice lngth ol supraciliary. marging which in
adults s projected oul over eve 1o lorm a bony oidge L A fadifromes

Ardes proceflaess will not be confused with any of the larger, invariably
well-patteraned species, namely A ageatives Tavlor, A, fewsivs Cope, and
A daipfiens Berthold, Alse, Ansis chocorem Williams and Duellman' olten
has a distinct pattern of obliguely arranged dark markings on the body;
those that do not can be distinguished from frocedlaris by the larger scales
ine the frontal depression, larger size of adults, presence of & large dewlap
i fernales, arad byoa black throat Dining.

Asoles Srporcatuy (Wicgmann! often is uniform green, but aside from
being o larger, more robust Beard with keeled venueals, 10 differs from
Ao precelliis in having a color repertory (green to brown) and a black
throat lining,

The only green anole in lower Cenoral Amcrica thar ac first seems 1o
warrant detailed comparison is Anelis obferiy Boulenger, which oceoars from
extreme eastern Panama southward through the Pacific lowlands 1o north-
western Eouador, Tno bfe deofie chisers 18 quote similar 1o A, geocelfars in
color, size, and habits as indicated by comparison of figure 24 and B
Lot close inspection reveals dillerences which leave no doubr thar twa
distinet speeies sre invelved, Differences that seem especially significant
are the following:

B B R Asiodis povcellaris
YVentrals keeled Venerals smooth

Udmalis chocarren bhas e lavger disteilatan than previausly reported, I recently collected
specimens: [ARMNEH 03RS, THAEEE) that cxtend the range to the upper Bio San Jusn,
Departanwento Chood, & distance ahout 200 kilometers south of the anly previons Ool-
mnbian localiy in the Rio Avate drainage; an older recocd for the Hio San Juan
(Boulenger, 19131, under the nanwe “dnaldis fascdatien,” might alse be hased on speeimens
of charsrane. But, of greater interest is a lizard (CAMNIT 102770) obtained by James Dubke
o the Ko Teribe, Bocas del Toro Provinee, extreme western Fanama {net far from the
Closta Rican border]. This spreimen was denated o the American Muaseum of Natural
Hastory by Hewwsrd Camnplbel], and 0 estends the knowo range by more than 300 kilo-
micters Teonn the nearest locality 1o castern Panamma, I thers has Been ng mix-up of
locality data, the population represcoted by the specimen iz alomast cortainly o disjunct
remnant of some former distribution, The specimen is an adult female having s fairly
Large and characteristically plgmented dewlap, and it ageees well with previously known
spreimens of deeeornm excepe in having 2 few more internacial scales and in having solid
siripes an the danks rather than rows of spots, The identification must nonetheless be
cansidered tentative pending lresh maoterial aod {further study.
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Moo conspicuously  enlaroeed  scales
supraorhital disks

Seales in frontal depression as large as
thoze between nares and often Larger
than thase i supraorbital disks

Literparictal not colarged, smaller than
many other head scales

Hindlimbs relatively shorter {usoally
not reaching eved and forelimb eela-
tively longer (extending past tip of
srout)

Greer calor Lurns blue in preservative

Nooanterolaterallv direcied transverse
processes and no awtotomy septa on
canclal vertebrae
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Enlarged scales present

Small granules in Jrontal depression,
only halfas large as internacial scales
and wvery tiny compared with suprea-
orbirals

lolerparictal the largest scale an head

Appressed biredlimb 1o cve, eatended
forelinmb e nostril

Cercen cloor arns pale vellowish hrown
I Proseryviative

Anteralaterally directod transvers: pro
CEESCE rescnl o osme of the auta
tomiae vertelrae

The last two characieristics are indicative of more than mere species
distinction and suggest that the gross similarities of cilorfs and prroceifari
are due to convergence rather than close relatonship, Although both
species are light green in life, as documented by my field notes and color
transparcncies, there must be a basic difference in their pigmentary systems.
My specimens were all preserved in the same manner (fixed and initially
stered an lormaling and wansferred w0 ethanol afier a
maonthj, but the holotype of preceffarss bleached to a pale vellowish brown
and the ehforis became blue. This is reminiscent of the diagnostic color
changes undergone in preservative by representatives of different spaecics-
groups of centrolenid frogs. Considerable taxonomic weight evidently can
be given to osteological differences between procedlarss and chioric: Richard
Ltheridge, in an unpublished doctoral dissertation (ol seend, divided
Anlzs into alpha and beta sections, and, aceording to Williams (1965, [ 100,

few weeks tooa

placed ehiforisin the South American alpha group. A Panamanian specimen
ol chiors (KU 113109) lacks autotomy septa and has transverse processes
only on the basal caudal vertebrac, and consequently does aprec with the
alpha group as briefly defined by Etheridge (1967, pp. {03, 7171 in a
general account of lizard caudal veriebrae, The holoype of Anslis B
eeffures, in contrast, has anterolaterally directed processes on some of the
anterior auloomous vertebrac, Anofis procefiars thus agrees most ¢losely
with the beta section as defined by Etheridge in his 1967 paper. and its
relatives are presumably not 1o be sought among alpha-group specics,
which include maost of the green anoles in lower Centeal America, dsolis
ifurcatis is said by Litheridge (fde Willlams, 1966, p. 2 to be a beta anole,
but this specics is too different (see above) to be suggested as a very close
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Fre. 5, Green anoles fram Panama, photegraphed in life: A Asa e
Cope, KU TLE3LT, from the month of the Rie Caluita, Bocas del Taro, B
i Boerthald, KU 113080, & juvendile spoctmen from the upper Rio
CNar oosmme seale

Awalie farifia

Jaoué, D

relative. Anafis procelfars might well receive auention in any fulure in-
vestigation of the relationships of dasfis fumanraius [YOrbigny and A
fumifrons. Clope, two widely distributed brown lizards that share with
frocefiarts certain features of squamation and habitus, The restriction to
greeit species in the present paper has been pragmatic, for [ certainly do
net insist thar the closest relatives of Ands Jrecellarss might not be some
calar ather than oreen,
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Fra, &, Green anoles from Panama, plinoaraphed oo liles AL Awaden defrorcado
PWicgmann), KU 108004, fram the mouth of the Bio Concepeidn. YVeras
3. Anades chocevem Williams and Duocllman, KU 1131100 Broan Cerrn Sape, Daricn,
Moot sarnoe scale

e

Natoenal Science Foundation {Grant Noo GBAL39 [ am gratelul w
Mrs, Norma Rethman for preparing radiogeaphs, amd ro De. Ernest B
Williams for ]'(:aif]fnl_{ 1the ::|31r|1,m:_'|'i|:-|, I thank My T'émas Chuintere for
his assistance in the ficld, and Mr. Carles Lange for providing un-
forgetable transportation on his boat the “Calamares.”

LITERATLURL CITED
Boversaer, G A
1975, Cooa colleciion ol batrachiaes aod repiiles swade by D Ho G T



4 AMERICAN MUSEUM NOVITATES INCr 24310

in the Choco, Colombin, Proc, Zool. Soe. London,
Fas, plss 102108,

Spurrell, FoA25.,
1913, pp. 1011
Erieringe, Ricnakn
967, Lizard caudal vertcbrac, Copeia, 1967, no. 1, PR, G99-T21
WiLnians, Fenesr E.
1963 South American Awells (Sauriz, Tgoanidae): two new species of the
punctatis growp. Breviora, Mus. Comp, Zool, no. 233, pp. 1-15.
1866 South American anoles: Apefo biparcatas and drelic fasen {Sauria,
Tenanidae) compared. Jd, no, 254, pp. 1




	p1.jpg
	p2.jpg
	p3.jpg
	p4.jpg
	p5.jpg
	p6.jpg
	p7.jpg
	p8.jpg
	p9.jpg
	p10.jpg
	p11.jpg
	p12.jpg
	p13.jpg
	p14.jpg

