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AllST I\.\CT : Ba sed on a study of ! l') i specimens of E snuccc« (1Il l h m d llll S the
authors recogni ze two subspecies, flllt hmcillll\ ' (/Ili /'rad lllls and (w thl'(II';I IIIS

Jl ll/rialis. T hl' Ionucr is clistrtbun-d d l id ly ill th e northern Appaluchiun .\ Imlll ­
tuius , til t' lut n -r ha \-ill tJ; a wirh- range in tlu - sou the-rn Ap palachia n Vlouutaius ,
a m I west fl f th e \ Iississip p i Hivr-r {nun r-astc-rn Ka nsa s a nd \ lh so llf i sou th to
uort hcm I ..ouivianu.

III HJ W. 01 11' of us ( II . .\1. Sm ith . HJ.Wa, pp. 57-S5 ) poilltt'd out
th a t t!lt' ra ng e of the co al skiuk, Et nncccs (III t hraci li /lS ( Ba ird ) .

appeared to h e discoutiuuous. con sisting of three googruphicallv
d ist inct po p ul at ions : an eastern OIlP ('xtptl di ng from :\"t 'W Yor k
to Ct-orgi a. a se-co nd our- ill the O za rk Up la nds. and a third ill ox­
trc- mc so uth e rn Alul uuuu and ~ Ii s s i s sippi. Attention w as ca Ilt'd
to tilt' fad th a t juveunl lizards h om the O z.irk a rt'a \\"t 'rt' known to
d iffer ill color .unl pa tte-rn From th ose ill the Appalachian .\1 0 111 1­

t utus. TIlt, juvenul markin gs of tilt' Alub.uua-Vlississippi popul o­
t ions. howeve-r. wore- unk nown . Teuta rivc n -tcn t fo u o f the- nunu­
J,It ,ci al h' ( COpl'. I SS0 ) was suggt'sted for the southern and weste-rn
popul at ions . pelll!illg exnmiu atiou o f the ~'O ll ll g liza rd s {rom the
Alah alll a -.\I ississip pi nn'n and dc-ruilcd comparison of spcch ncus
fr om the various portion s of th e known ra nuc.

\ \ 'l' h an ' n -ccn tlv ex.u uincd a ll the m ateria l n-adil v a\"ai lahle a ur]. .
find that SO li I(' of the a bove sta temen ts req u ire rev ision . T wo races
a re invol ved . diffe ri ng in scutc llnti ou as w t' ll as in co lor and pattern
o f the juvenul liza rds. Specilll e lls fro m manv local it ies b e-twee-n
ti lt' areas p n-viousl v kn own to he iuhah in-d have hceu tukeu in re­
c-e-nt vcurs. however. ind icating ti ll' ra n ge of th e spe-cies to Ill' more
Ilpa rly cout tu uo us from ~t'W York to Kansas than indicated in the
rece-nt hand hook of liza rd s ( Sm ith. 19-1Gh ) . vlorcovcr. 011 1' d ata

( (;7H)
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show that specimens from the southern Appalachi ans ar e inclis­
tillguishahle from Ozark specimens hu t an ' di stinct fro m tho se ill
tilt' northern Appuluch iuns.

Our study is based 01 1 187 specimens . slightly more than twi ce
th e number uvrulub le to Taylor at th e tinn- of his udmiruhle ge neric
rev ision ( Taylor. HJ:3G) and from co nskk-rub lv more th an twin' as
mauv loca liti es. \ Vtl <I n ' in deb ted to th e follo w illJ.'; museu m o fficia ls. ,
and co llectors for the pri vilege of ex am in ing prese rved material i ll
th ei r cha rge; S. C. Bishop. C. ~ I. Bogert. B. C. Hrown. F. H. Cagle.
D . ~ I. C ochrun. A. F. Cook, II . Dowl ing. E . H. D IlIIIl . J. A. Fowler .
N , E. Hurt weg. H. L. Hoffman. H. T . Hoskin s. II. K. C loyd . A. L.
Loveridge, .\1. G. Netting. A. I. O rteuhurge-r. G. L. Ort on. C . H.
Pope, E. C. Haney. K. P. Schmidt, and E. II . Taylor . \\'e are a lso ill­
dchted to Drs. D. F . Hoflmcis ter and H. II . Boss for crit ical perusa l
of th e mu n uscript . Ab b revia tions for th e sources of mat eria l stud ied
are as follows:

A~ I;": J I American Mu seum of Natura l Histor v
Ai\'SP Academy of Xutur ul Sciences a t Phil adel ph ia
BCB Bryn ' C. Brown
CAS Chkago A"a d"", ,. of Science
C~I Carucgh- .\I l1St ' lI lll a t Pitt sburg
CXI I~ 1 Chicago Xat uru l History ~ l lI Sl' lI111

CU Cornel l Universi ty .\ 1",,,,, ,,, of Xutu rul His tory
FC A. Fa"" ,." Cook
I:" HS Illi noi s Xatura l l Hstorv Su rvey
KU Uui verstty of Ka nsa s Museu m of Xat u ral Histor y
\ 1C:\' 1' .\1allllll flth Can' Nationa l Park
\ ICZ Mu seum of Comparat ive Zoology at Harva rd
O U Universi ty of Oklahoma .\I ust'lim of Natural Histor y
B1..11 Hichard L. lI offma n
T U Tulane Universi ty \ 1" ,,,0'" "f Zoolouy
UI\ I:\' I I Uuiverstty of Illinois Museum of Nat ur a l Historv
lJ .\I.\IZ University of Michi gan Museum of Zoology
VB Unive-rsity of HOc!l('stl-r ~ l lIWll lll of Xa tura l His tor y
US;":\! United Stun-s Nat ion al .\ IIISt'lI l11

The species was fi rst described by Baird ( 1&50. p . 294 ) from
North Mouutniu Hear C arl isle, Pen nsylvan iu. Cope ( 1875, p. 4,5 )
was the next to contribute to the knowledge of the liza rd , recording
th e range of the species as "Pen nsylvnnin to Tex as. in mountains".
Two years later ill h is address to th e American Philosophical So­
ciety ( Cope, 1877. p. ()4 ) . the sa me autho r men tions re ceiving a
specimen of a var iety of Eurucces anthrocinns from Xloluk-. Ala­
humu. Three years later ( Cope, 1880, p. 19, footnot e ) thi s was
dcscn lu-d as th e type of a new species , E IIHlC('('S I'lllclalis. Burt
( 1928, p, 50 ) expressed doubt of the validity of the la tter species
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and referred a ll Kansas specimens to EUHI('('('s anthrurinus. Tavlor
( OIJ . cit . ), h av ing extremely few eastern speci me ns. was unabh- to
se para te the two forms and he also regarded Cope's nume as a syn­
ony m. C lausell ( IH:3S. p. 6 ) mentioned diffen'llc(,s in juve-ual col­
oration and pat te rn and later Smith ( 1946a , loco cit. ) resurrected
pludlllis as a suhs peci fic name for the sou thern and we-stem po pu­
lat ions for n -uson s ou tlined III ou r iutroductorv paragraph.
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FIC:. 1. Distr ibut ion (If tln- suhs pcci cs of Ellmen·s unthrorinus. Solid dot s
ind ica te spt'l,:i llwns examined , open circles indica te literature records. Lim 's
e-xtend ing sou thwestwa rd indicate the rangt ' of E, fl . unthnu-inns; those e-xtend­
i ng sou theastward indicate th e range of E. ll . plucialis. Exte-nsion ot th e co n­
ie-ctun-d ra nge ( t ill ' hatched area ) in to an'as from which no n -cords are
a\ '~iI'lbll~ is !)a sl 'tl lIl'ltlU apparent a\";lilahili~y and a('<-:"'ssihility ~l f presumably
sui table habitat . T It' pre sumed ' I H·a of int c-rgradation occupied hy nearly
t'\adly in tcmu-diatc populations is Indicate-d hy the zone- tlf overla p pi ng
{crosslng ) lines .

Eum rccs nnthruci nns ( Baird )

Diagnosis. :\ mcdium-stzed sl ink of the llJlthraciuus ~rollp of
E U IU CCCS, ch aracteri zed h y absence of postnasals. pOSSt'SSiOIl of a
s i ll ~l e p ost meutnl. mod erately well-d eveloped limbs which usually
overlap when arlpn -ssed, a dorsolat er al and lat eral light lim- enclos ­
ing a dark brown stripe exte nd ing th e len gth of th e body, median
light st ripe if p resent 1I0t forking Oil In-ad at neck . ;2:3-:30 scale rows,
dorsal scales not widened.
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I . Scuk- row s 2:3-2G, av. :2 1..'5 , usually (H l.! '1) 25 or fc,wr; a l'Oll­

t inuuus lig h t line th ro ug h posterior su prnln bials, o r a t lea st no
evidence of spot ti ng; h l'f1 uen tly i -6 sup ra lnbiuls or less ( 68 ,,:),;
toward north , , t i ~f tow a rd so u th ); usually 110 evidence of
lon gitudinal d a rk st ripes o r row s of spo ts between d orsola te ra l
light Iillt's ( !'i(j';); co lo r ami pat te-rn in juveniles a s i ll a d ult s,

a . fII l fltmcilll/,'>

ScalI' rows 2 1-:30, av. 27 .n, usually ( mH) :2G or more ; sup rulub ials
lig h t-l'I' lIh'rl'd , su tures dark; usually ( B-l-,,'5 ';) 7-7 sllp ra la h ia ls
or utoro; usuall y O BI' o r lI UlI"( ' longi tudi nal da rk st ripes o r row s
of spots between dorsoblt' ral lig ht lin es ( (j,y;) ; h od y 01 iuvc-
nik- s da rk with st ri pes obscu re or a1lst' n t . , " , t/. "l lIdt/lis

E/lII/l'CCS nntluucinus nnthrnrinus ( Baird )

J ' Ic.~ ti/!f /Ol I t/ Il lhraci lllls Baird , .10 111"1 1. Acad . Xat. Sci . Phil.uk-lphla, \'0 1. 1, p . 2~H ,
18,'50 ( Xorth .\ Im lllta ill, m-ar Carl is le , Cruul u-rl.md Co. , Pl' lll lsyh-allia ) .

1':111I /('(' (' 1) IJll f llra<'i lll /s, Cop t", Ann . HI'll , U. S. x,« . .\ Ius. fo r I t,m8, p p . (i(j l ­
f:i():3. HH)O ( part ); Tay lor, Uuiv. h an . Sci . Bu ll. , vol . :2:3, pp . :37:3-:3,s-:,
1!):)(i ( p a rt) .

J ; W I/ / '('f 'S 1I 111 hmf'iIHls untlnucinus, Smith. Univ. Kan sa s l'ubl . .\ Ins. Xut. llivt .,
vol. 1.110.2, p . 1')7, 1\) J() .

Typc S / W (' i Ill C IlS, F ive cotypes ( US;\'.\1 11 0 , :31:38 ) a re ill ti ll' U . S.
~atiollal M useum. a ll i ll n 'ry had coudi t iou. ~o d a ta ('Ollce l"ll lllg
cnlk-ctor or da te of collection a re uvnilnhlc .

n {/I/!,!.c , Ce ntra l a nd wr -stc-ru ;-"" t:' w York frO BI La ke O nt a rio
south through moutnm- l'c nu svl vauiu. .Xlu rvlund . \ Vl'st \' ir !!;illia ,

• . '. L

ami \ ' irg illia to central Kentucky and uc rt hwesteru Xorth Caroli na
( Fi~ . I ).

IJ iat!./ lOsis. .. \ sllhs p l'(' ies of E . nnthrncinus w ith a b road . CO II ­

spl cuous hluck or b ro wn lntorn l str ipe bordered above and In-low
wi th narrow light lint'S. the lowe- r con tinuous throu gh cu r to the
elevat e-d lon -ul sca les: six ( 5 t f) o r seven su p ra lnb ia ls: 2:3·26
( an 'ra u;l' , 2·t.5 ) sca le ro ws a t m idhod y: uuc- ( 2f:i'{ ) or two ( S1)
pa irs o f d ark lilll 's or rows of dots bet we-en d orsolntcra l light lines :
[uvt-uilcx w ith lliark illgs 1l1l1C!J Iikl' ad ult s.

Val'ia!ioll . Of ,Sot spcci u u-us exn miuecl. a ll arc typ ical ill the
pn-sr-ucr- of a sill,!!; le postnu-nt nl and the absence o f postuasuls. T ill'
1I 1111l1 H'r of sca le rows a t midbodv va ries fro m 2;:3 to 2H w ith th«
follow in g [rc-qur-uc-ic-c : 2:3, mu- : 2..t, thi rt y-two. 2,S, fin': 2(t nine.
Xu g('o,!!; rap h ic cline- is evide-n t ill th is featu re of scn tcl la tion. III
t lu- 11l1l 1l1wI" of supra la lnn! s. however, ~('\\ ' York se ries show a
higher Ircqucu cv of spcc illle lls w ith a reduced IHII1lb l'l' of sup ra­
Iahia ls. Thirt ~ " -( ';g ht spe{'illH'ILS from :'\:('\\' York show the followin g
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varia t ion: 7-7. :31.51 ; 7-6, 101 ; ami 6-6. 58,.57. Sixteen spccimcus
from the southe rn Appalaehiall s { Pennsvlvauia to Centra l Ken­
tucky ) yiPl d th e following pe-rcenta ge-s: 7-7, 5:)17; 7-6. 147'; and 6·6,
:1:3'1. Slightly IIl OI"( ' th an hal f th e uva ilahle spcci nu-ns of th is nn-e
thus po ssess six supralnliinls Oil ( ·;H.'1i side of th e head . Iufrulnhinl s

(

1'1. LXX" , Latt- ral \ -il 'W S o f tlu- I\l'a tl and m-c], of a Spt'C illWIl of
ti lt' two SU hSp l'c i l 'S of EU/II l 'C ( '.\ (/IIthmdll ll\ . l ' p pt °r. E. (1 . I'l llt ·i~ li .\ ,
l ' I\ I:\' 1I l(i:H :!. fin ' mi ll 'S east 0 1 Ba \.h 'r Spr tnus. Cherokee Co., Kan ­
SilS. SlIo ll t -t'a r It-Il gth S,S IIIIII , Lower , E. II . (m tllUw;'lII .". ell :'):1:>'').
Ccuuu-cticut run, T ompk ins Co" :\,, '\\' York . snout-t 'ar louuth 'i' .;') m ill.
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are usually 6-0. occasionally fin ' or seve n O il one side. Suhdigital
lamellae va ry from 11 to l ..t

T he ground co lor dorsall y is usually brow n hu t approximately
one fifth of the available specimens are light green. Most of th e
la tter a re la rge adu lts. T he lateral st r ip es a re most often d ark
brow n or occas io na lly b lack i ll p reserved specimens. In about 6(i1

of th e material at han d . th e dorsa l scales bet ween th e lat eral dark
ha nd s are immacu late or th e dorsolat eral dark st ripes a re edged
onlv with narrow light lilies. Approxi ma tely 26~ of the specimens
have a narrow dark st ripe Of lon g itudinal [ 0\\' of dark spots border­
iug each of the light lin es medially. and 8%have a ll add it iona l pair
of lon gitudinal rows of dark spots down th e middle of th e back.
NOlie has a middorsa l light st ripe. III almost all th e availab le
speci me ns th e mental and ad jacent scales are cons picuously ligh ter
th an th e other head and ve ntral scales.

The largest specime n examined is n5 . ,~ nun . from sno ut to ve nt
with a head length of 11.2 nun . Several other specime ns exceed
00 mill. from snout to vent. T he head len gth/body len gth ra t ios
ra nge from 17% to 2 1%, averaging 197. Helutive tail len gths could
nu t be determined inasmuch as verv few preserved specimens
have co mplete tails . Bod y length/leg len gth ra tios were im ­
possibl e to determine accurately wi tho ut d am aging th e frequentl y
brittl e specimens. Leg lengths nevertheless a ppear to va ry con­
sidera bly, the legs overlapping ( whe n adpressed ) as much as th e
len gth of th e lon gest to es ill many specime ns and ill others th e toe
tips are se parated b y as great a distance . No apparen t correlat ion
occurs bet ween leg length and sex.

Discussio1l . The absence of a ma rked color and pattern change
from the time of hatching to maturit y is an apparent ly significant
character se parat ing this racc from the fo llowing subspecies. C lau­
sell ( 01'. cit . ) describing a hatchling states: " It was 45 BU ll . long,
of which th e ta il was 20 nun., and had the sa me pattern as th e
adu lt. hut with the tip of the nose and sides of the head orange,
th e back olive b lack bordered b y a narrow yellow stripe on each
side, th e side hands a nd legs deep b lack , and th e tail b lue. ' III
preserved juveniles the uppe r lateral light st ripe extends to th e
autcriormost supruoculur ( PI. LXXV ), ami usually becomes obscure­
in most adu lts, di sappeari llg first in th e males as th e jaw regions
become orange or reel.

T he lower lateral light stripe provi des another reliable character.
It is int err upted only at the anterior pd ge of the ear or 1I0t at all,
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and is readily d iscernible 0 11 the sides of th e head of some of the
largest specimens st ud ied ( fiO mm. or more from snout to vent ) .
Less than ten perce-n t of our mat er ial is so mottled that the lower
lateral head stripe is indisti ngu ishab le.

.\!atcrial exaJll illcti . Forty- five specimens. as follows : KE:\'-
·ITcH .- liell Co. ( CAS 1:390.1 ) ; EdlllOIlSOIl Co.: Mammo th Cave
Bidge ( ~ I CNp 10.1 ) . \I AIIYLA,," .- Alleghall!l Co . ( ANSI' 9.1:3:3-.1 ).
PE" " sn s A" L, .- Clill(oa Co.: Hcuovu ( U SN~ I :38HJ7 ); Clearfield
Co.: Kartha us ( C~ I 0 ). NEW Y<)(I' .- Gellesee Co.: Ber gen (CD
:3718, 2552 ) ; Onturio Go.: Hemlock Lake ( Un H7S); Tioga Co .:
1 m i. N C ando r ( C U 2:310 ); Prospect Val ley ( CD 258fJ . 2:37-1, 2.1fJ9
[.1], UB 70(9 ) ; T Olll l'kias Co .: Curolnu- ( CU GO:3); Connec ticu t
lI ill ( CU 2;311, 2.5.10, .3.577. 3010 [3 J. 187.1. 3:3.5.5. :309.1. 2:);38. 3;3:3,5
[:3 ]) ; SIII!'e above Xlich. Creek ( C U 2m 2 ); ~ mile Ill' valley from
Dnu hy l'nnd ( C U 25.1 1) ; Newfield Twp. ( CU 2.5.51 [2] . 22:3$) [2 J );
Prospee! Valley ( U1 ~ I N II l SI HJ ); nenr Willseyville (CU :3W I) ;
H1 mi. E \ ViIIst.')'\' iIIe ( Un 72(8 ) . V IHGIXI A.- A llcgllllll U Co.: CHf­
ton Forge ( BLII .!H)); ,3 mi. NW C lifton Forge ( BLII 71). WEST
V IHGIXI A.- l/a11l1'slt in' Co .: ncar Slanesvil le ( C:\I 1 8:3.~8 ) ; l..0 f.!.111 1

Co .: :2 mi . E \ lallory ( C \ I H;m)~J) : JIC1l(llet(JI/ Co.: :2 mi . above
Franklin ( C~ I 105.182 ).

Oth er localities. Baird ( Ioc. cit . ) records th e species from
~orth Xluuu tniu. near Carl isle, Cumberland Co., Pen nxylvaniu
( type locality ). and Clausen ( 19:38. Pl'. :3-7) from C hem ung Co"
Nt'w York. Appa rent ly the subspeci e-s muv he expected in the sta ll'
of Tenuosscc-. altho ugh records from th en- an' nut now known .
Specimens are 1l1l iCh to 1)(' desired from that sta te and also from
Virginia, wl n-ru iut orgrud .rtion wi th E. a. Jl llf ciaJis presumabl v
occurs . It is possib le . alt hough perhaps not probal ih-, th at the spc­
cit 'S occu rs also in Ohio .

E U1JIc('cs anthrncinns IJlfl d alis Cope

1, 1/11/('('f',<; !!ludatis Copt' , Bul!. U. S. Xat. \ l llS., no. rr , !oo lll (){P p . H}. 1880
("n ca r .\ Iobilt" Al abam a " )'

Eunu-ce« cnthmcinus ,J/I/d o!i.<; . Sm ith. Un iv. h anS;tS vfus. Xu t. l list . .\Iisc .
l'u bl .. vol. I , no. 2, p p . 8i -k oS o H)-H).

E Ulll('/'('s entlmn-inue. Burt , T ram . Ac-ad. Sci . St. LOllis. vel . ~6. no. 1, pp. ·tH­
.'51. IB:?S ( p a rt); T aylor, t ' l !i \·. Kansas Sc-i . BIlII., m i. :2:3. p p . :37:3-:387, I '):3(i
( p a rt ).

TYJl e SJlCd /IIC /1. Cope's origi nal typl' specimen ( co llected bv
D r. Joseph Corson ) has appa re ut lv lu-cn lost. Taylor ( OJl. cit . )
dt'signated US~\ 1 no. 75291 ( the only tupotypr- then extant ) as
m-otypc of E. Jll ud alis. The latt er speci men was collecte d by
H. P. Lod ing.
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Hall f.!. {'. \\ 'est t' rIl Xorth C arolina t o ex tre-me nort lu-ustcrn C corgi u

and westward to sou tlu-nstcm Kansas and nort hcnstcru Texas
( Fig, 1) ,

JJia;.!. lIos;s. A subspecies of E II 1Jl('('('s antlm uinus differ ing from
th e typica l subspeci es by till' g reater 11111111)('1" of scale rows at mid­
hod y ( :?..4-:30 , av(' rage 27 ,n ) ; Sll p ru lah iaIs 1igil t-cc' ll te n ·d , sut II res
pigll lE'Ilf(' d ; seven sup rnlnb ials (9-t .57 ); bod v color d ark i ll juveuul
liza rd s; a nd dorsal marki ngs Freq uent ly pro-a-ut In-tween late ral

dark hands.

Var iatioll . Three of the 1·12 speci mens vx tnui u r-d ( KU SSO,s. KU
:?:3nVj. and .\ ICZ 293 1:3 ) a re atypical , possessing two post u u-ntnl
sca lps ( the p resen ce of a single postmcutnl is cons id e red the most
reli able sin gle xp ec-i fic chura ctcr ) . The speci mens are n -mnrk nb ly
sim ila r in d orsal patte-rn and scu te lla t ion to occasiona l specimens
of th e so uthe rn races of EII1IH'(' CS sc pl C' 1I1r iOlw l is. 111 a ll three of
the a typical E. a. /l l l/ d(/ lfs. however. the ante rior post llH'llta l is very
shor t ( ap p roxim ate ly 1/.5 the len gth of the po sterior seal e }. Other
characters ( sce di scussion nuder Phylogc llY) n -liabl v nllocutc the
spe l'i lll('IIS w ith their proper species. Xlorr -ove r. two of the three
a lu -rrunt sp cci nu -us ( KU SSOS and .\ ICZ 2H:31:3 ) a re from Ark ansas.
which is east of th e known range or E. scp ! ('I l / riOlw/is.

The 11 111 uher of sca lp row s a t uudbodv ra llg('s fro m 2·1 to :30 with
the followi llg freq uencies : ~-L (J il l' ; ~,~ . nnm -: 2G. twt-ut v-thret-; 27,
six; :28. fift ~ ' - fin' ; :29, tlmx-: and ,'30. pig ht. Tl«- one SP('ci IlH'1I w ith
:2-1 sca le ro ws ( USN.\1 7,~2H l ) is the lIeoty])(' designated h~' Taylor.
Scl r-ct iou of all aberrant specime n as ll('o tyP(' is uufurtuuntc: hil t
as has IWl'1I pointed out . USN .\1 752U1 w as the unlv topotvpe avu il­
ahlt· at that t im e. In head pnttcru and 1l11 111IH'j' of su p rn luh ia ls the
Il('Oty pC agre(' s w ith other -ves tr-ru spe-cimens . O f til(' 112 spccl­
II I(' II S from which scutc-l lutio u d ata could he tak en. 10,5 han>se ven
xupruluhia ls Oil ('a cli sh Il'. five han ' six O il a sid e , and two han ' eight
O il ('<lch sid e. lufrnl ulriuls art' nhn oxt iuv.u-iablv six on oach sick- .
Snh d igita l la lllt' llae r<lll g(' {rom 12 to In. T Il(' frou to nasal var ies
cOllsid l' ra h ly ill size , perhaps an'ra gi llg somewhat large r i ll t his
I"<I l'(' th an ill tlu - feu-mer suhs pcc it·s hil t t he di fficu ltv ill llH'asnri ll!!;
rolativc - size n -nd c- rs it u seless as a kr-v cha ractel'. · '--

Crollllt l co lor d orsa lly ill adul ts uud xub udul ts is brown or Iiu h t, ~

gn'{,ll as ill th(, p n 'c('(Ii llg sllh s}h·cj t'S h ilt the dorsa l sca les bet wee-n
the lutr-ru l da rk hand s uro 11101'(' ofte-n marked , C hie f pat tern tyP('S
.nul thei r P('H'( ·llt:q..!;(·s are as foll ows : d orsa l sca les illllllilClll at e or
iunr -r surfao -s of lntr-rul h and s Illa rgilled wi th narrow liu h t lines ,
3,3 pe-rc-c-ut : a nar ro w longitudinal d ark st r ip (' or ro w of I;lilck d ots
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bordering the medial edge of each light line, 27 pe-rcen t ; four nnr­
row IOllgittl<linal d ark stripes or rows of black spots, 5 percent: and
a m iddorsal ligh t st ri pe from occi put on to busc o f tail, :3:3 percent .

The largest specimen exrunun-d is 6·t.8 nun. from snout to ven t
wit h a hond-k-ngth of 12 mill . A number of other specimens ex­
ccccl fiO mrn . ill snout-vent le ngth , Head lell gth / sl\out-n 'llt IplIgth
rati os in ad ults range from 17 ppn 'l'll t to 22 percent. averagillg 20
percelit . Variat ion in leg le ngt h seem ingly paraIh·ls that ill
EU I1J('CCS anthrncinus onth nninn« wi th 110 apparent sexual co rrcla­
tton .

Discussion, Colora t ion and pattern of Ih 'ing juvr-u ik-s han ..~ not
[u'r-u adeq llatel y dcscril u-cl . G loyd ( Hl2S. p. 120 ) am] Bort ( 1928.
p. 40 ) both describe the b lack color nncl b lur: tail s. G loyd also
ment ion s the red tint Oil the ch ill and sides of th e }I('ad . Xewly
hatch ed preserved specimens hnvo light iu frulnhiuls. rost ral, mental,
and pustuu-ntul . a ll ill sharp contrast to the dark lJOdy color; seven
con sp icu ous light spots along the suprulabiu!s. w hi tt , lorenls: a w hite
d ash Oil the su pruocul ur: a small light spot a t th e anterior edge of
the our: a light spot 011 each iutc-mnsul: an d a c-n-xcent-xl rapt-d light
m ark 0 11 each frnnt onn snl ( 1'1. I.XXV ) .

These light spots ( p n 'sllma l>ly rcd -orn nuc in lifu ) an ' a pp.uentlv
lost in th e follo\\·illg order : fro nt ou asuls. in temasal s. lorcnls, supra­
ocu lars, ante rio r ('d,t!;{ , of cu r. and autr-rior su p r.rluluals. The light
spots Oil the poste rior supra luhi uls. a lthough losing th eir contras t
as they lu -couu - gray. gray-grcell . o r red ( in 1I1'I I('s ) . are st ill ('\·i­
dent ill large adults. T hey an' sl'para t('d hy piglll (' llh'd labial
su tllre s. thus p royitl illg a read y churucter to sc-p nru tr- thi s from the
tvpicul suhs pecies. Souu-whut la rger juveni les ( 30-3.5 nun, fro m
SII Out to vr-ut ) n -tuiu the couxpicuon s light-centered suprnlub inls
hut oxh ihit the hody pnttom nud color of til t' ad u lt lizards. The
middorsal ligh t stripe doe :'> . howe-ver, appear to be most freq ue n t
in th is age group. often lw illg ohsc-nn-d in till' larger xp c-c-iun-ns.

Although the outogc n. -ric cha nge ill co lor and pa tte rn ( tll(' gen .
c-rnl ohscu ring of the light spots 011 the lu-nd ;lccOlll palli('d bv an
illcJ'('asing shnrpnoss of the line-a te hod y pat tern ) is ra ther g radua l.
it is Ile \ 'pr th e less d isti nct in ' com pan-d w ith the n -markablv close
rescmhlunce of juveuik-s and ad ults of tlu- typ ica l snhs pecil's. T he
b luc-k liod v co lor noted hy Burt and C loyd in Kansas hatchlings
Illay han' h( '('11 over-em phasized h y them and othe-rs. as lIIay a lso
han' Ix-en the d isti nc-t ive linear pattern noted hy Dowling ( 19,50,
p , 2:3.5 ) ill a ll Alnluuuu specimen . xincr- ou r ow n fresh material
( SE .\ Iissouri ] oxhihi ts neither extreme h ut does show Jougitucliunl
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stripes. whe-n proper Ii!-!:htill~ i ~ used. despite the n'ry dusky ~round

color.

Remarks. ;\ se ries of e igh t eggs laid ill ca pt i\"ity hy a specimen
of E. (I . plu rilllis from 1 mile north of Greer. Oregon Co.. Missour!
( UI.\ I:\ I I 1,=5122 ) . vari ed at deposition from 7 1I111l . to 7.S nun. ill

wid th. am i 12 1I111l. to 1:3 mill . ill h-nz th. The width at hn tclunu had
Increased to 11 -12 mill .. the len gth to 16.2-18 I1UIl. Of special in­
terest is the fact that whereas th e }ellgth increased rather uniform ly
throughout the rlc-velop mentul period . th e width ill cre ased as 1I111Clt

: .... . i: .
• rr ••

1

!

, . .. ...... ..

!lIll

I : •
:

r
: ..

ill l!

F ro. ~. 1'(J ~t -d l 'I }l ls itinll al ch anges III dnueuslons of S l 'ggS of Eunu-ces
nnt hmcinus 1J1ll liali s . Hauge Ilf v.rria tinn is show n hy ve-rficu l lines : a \'( 'ra ges
an- eOlllwd t,t! II)' a ron tlnuous di il ~ tl ll al hue.

ill the fi rst se-ven days as it did d llrillg th e t' lI sll i Tl!.~ :28 days In-fore
hatchinu. Tilt' accompany ing gra ph ( Fit!. :2 ) de picts th e-se cluu un-s.

.\la/erial cxamincd, One hundred ami Forty -two specimens. as
Follows: A LAB.-\ \I.\.- .\to1Ji/c Co.. vlohih- ( US~ \1 75:291. IIt'oty pe ) ;
Tuscaloosa Co.: S mi . :\'E Tuscaloosa ( \ 1\l Z 9SH:31. 9SH:3:3 ) .
, \ n K ,\ :'\ s A S.- H t ' lI t Oll Co .: :2~~ mi. ~ Sulphur Spring s ( U.\ I\l Z nO II:2.
I:\ IIS 502·1-5 ) : C m /lIIu [ Co.: 11 01 Sprill" , ( <: :'\ 11 \ 1 2!llfifi-7 1) :
I/ " /I' IIS/ ('(/I[ Co.: ( U \ I\ IZ S 11 7·1) : L" {lIIle// ,- Co.: ( KU SSO:VJ ) :
l.art'J'('w '( ' Co,: huhodcu ( ..\ \1 :\11 n,17H7 : (; \1 ·l70S; 1\: U S2 HJ.
Sn l-.1. S22~J : W :Z 2!nJ 2-S: T U ·1\)G!J-70. -197:3-·1, ·mSl, 4!lS!l; UR
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1~22 [3 ]. ~5 ) ; .5 mi. SW Imboden ( KU 822.5-8. 82:30. 8952-:3 . 88~O ) ;

.\latlisoll Co .: Combs ( US:\ \ I 118516 ) ; _\lolltgolllery Co.: :3 mi.
W Oden ( US:\ \ I 99.5~5 ) ; PII /aski Co.: xw Little Hock ( C\ I
2.51:36. 2.5155 ) ; III mi. :\W Little Hock ( K 225% ); Sed er Co .:
DeQ uel'n ( C:\ II \1 :35 1~ ). K., ,,s." .- "\,,,Ier.soll Co.: ( KU i~2 ) ;

Cherokee Co. : ·H; mi. E. ~:i mi. ~ Baxter Springs ( U I \ I ~ II 15120;
KU 2~~ 1 :3 ) ; i mi. E BOlst er Springs ( KU 2:3615 ) ; .5 mi. E Baxter
Springs ( UI\ I;o.; 1I \.5120. 16:3:32 ); 2;; mi. W Culen n ( A\ I;o.; 1I ~~929·

:31); :3 mi. S Calcuu ( KU 2:3(29) : 2 mi.:\ Elh-rvillc ( UI\ I:-I II
1512:3 ); Diekillsoo Co .: ( KU i~·I ) ; Frtlllk/in Co .: ( KU 521i : U\ I\ IZ
65~.5:3 [.5] . fi(m2~ . Il105fi~ ) : .\I iallli Co .: ( U\ I\ IZ 65~50-2 li ] )::3 mi.
E Fontana ( U I \ L'\ II 15.'5CiS) . l.o uISIA x .-\ .- C atitio P(I.: Gayle
( KU 5212 ): i mi. W Plain Dealing ( T U :3i~~ -.5 ) : Hod cssu ( T U
7:30 ) ; Easf Frliciunn r« . :3 mi . \ V Clinton ( T U I On. :'! ) ; Na tchi­
taches Pu.: Steep 1Ii11 Cree k ( KU ;2·1.5•• ) ; Uuachita Pa.: Monroe
( T V -lH'7 ) ; Sf. T amllum y r«. 5 mi. S Enon ( T V .'5HOS); Tangi­
pahoa I'a.: Fluker ( T V -lSI. ) ; " "aslti' lgtoll PlI .: 10 mi. \V . Boga­
lusu ( T U ·1821) . \ IISSlSSII 'pl.- C rt'e",' C o.: C aiues Creek ( UH
2·li O) : Leake Co.: 12 mi. SE Carthage ( CAS 62S0 ); Un('()III Co.:
2:, mi. :\E Snmmit ( US:\ \ I 11I3I.5i ) : Pike Co.: ( Fe 20.5·1). \lIs­
SO UHI.-C artcr Co .: ncur \"an Hureu ( U\.1\.IZ 6S~j:3(j ) ; jeU('rscHi Co .:
l'evelv ( US:\ \ I .5m~ )5 ) : .\l il/N-I'lIlaski Co. Ii",,: Huhidaux Creek
( U\ I\ IZ fi5i ·I·I ) : O regon Co.: I mi. :\ Greer ( UI\ I:-I II 15122.
J(~J:J:3 -~O ) : 5[,<111111111 Co.: Current Hivcr ( U\ I\IZ ~~ l lfi5 ) ; \I 'ayne
Co.: Sam A. Baker Stall' Park ( U.\I \ IZ 95515 ). :-IoHTIi C.\I\O­
l.I " A.- HII IICOlld", c:«. Ashe\'ille ( UI\ 1:-111 15121 ) : II"!I"' ood Co .:
Pisgah Forest ( U.\I \ IZ .52.58:3; \ le Z 12821) : T rtm ,' y/ ftlll ia Co.:
Looki ng C lass Creek ( U S~ \ I 61:30H). O KL.-\ 1I0 \1.-\.-Atlair Co.:
.5 mi. S Kansas ( U\ I\ IZ 51:3i !)) : HrY<ll' Co .: ncar Du rant ( O U
9:352 ); T llisa Co.: Tulsa ( U\ I\ IZ 9i ·Hfi ) : t» Flore Co .: :3:, mi.
:-IE Page ( O U W i :39 ) : .5 mi. I' Page ( O U 2mJli ): Lati mer Co .:
1 mi. ;0.; \\ 'illmrton ( O U 1I~~J8 . lIi( ~3..1. lIill ); 2 mi. :\ E \\'ilhur­
ton ( O U I W.'5!)): 2 mi. xw Wilhur ton ( O U 115.59 ); 2:, mi. :\
\\' i1hur ton ( O U 11 2fiS. 11:329 ): 2), mi. x , V, mi. I' Wilburt oll ( OU
1I 0H6. 112:3:3..1) : .llcC /lrtaill Co.: m-ar Idabel ( O U 2:3.5fi6. 2:J,5fiS ):
lk-avcrs Bend Stat" Park ( O U 2(;(1:3i ); I~ mi. SE Broken Bow ( O U
1i 288. li;3-I9 ); 1·1 mi. I' Broken Bow ( O U l i .'5fii-8 ). TEAS.­
HOld e Co.: \\. am l S\ \ ' Vluud ( BC II .5i .5~ ) .

Oth er localit ies. Speci men s han ' lx-cu recorded from the fol­
lowin g locali ties Hot H'pn'S( 'lI h 'd hy xpccinu-ns P\ all lilH'd . Au ­

KA X SA S.- FlIU lk ll l' 1" Co .: • mi . \\' CO il way ( Dl'II ing('r and Black,
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HJ:1S, p. 1.5 ); Sali ll" c«. ( T aylor, 0 1' , "it" 1', :3S6 ), GEOI\GI A .­

na/Jl III Co.: M ounta in C ity ( ~ fcCa ll l e y. 19·to. p , ,SO). \ !J SSOUHI.­

Har r y Co.: Rockhouse Cave ( T a ylor, o/, . cit., p . :386) : Frankli n
Co,: (1II1 rt" r , HJl l , PI" ] '12-U:3); LaCI"d" Co .: (H ur te r nud St recker,
HJO!J, 1', 2:3 ) ; \\'0 1'1'''" Co ,: Warre-nton { Hurte-r. HJl L PI" 1~2- 1~:3 ) ,

(h.:LA I IO\U.-C01/l(J1lc!1f' Co .: " ' ichita xIts. ( O rtenh u rgl' r, 19:26.
p . 1:3.') ) ; J'lIs/ I11UJ f (//w Co .: ( O rte.'lIh llrge r. HUG. p . 9."5 ) .

Th is subs pecies a p p arl'lItly is to he cXj1ectt 'd ill South Carolin a .
Tell llt'Ss('e , uucl Il lin ois. a lthou gh re cords h om those sta tes a re not
1I0 W know n. Specimens are Illll e ll to l w d esired fro m these an d
from ccrt.un other sta tes . especia lly' Xorth Carolina , Georgia . Ala ­

luuu u. and \ Iississippi.

l ntcrermlotion. T he rt -cogni tio u of inh'rgmdill ,l!; specimens is
ra the r d ifficu lt as a re su lt of til l' ov.-rlnp pi ug na ture of subspcci fi c
chara cters aud the fact that se ld om is there more than one speci ­
nu -n avai luhlc of th is un common liza rd from a critica l local it v.
\\'e h p!i( ,\"{, that w lu -n possib le- ( o the r thiu us ln-in g eq ua l ) the

liouu darv line betwe-en tlu- two subs pec ies ill the illtl'rgrad ing
a reas shou ld he tha t indica ted hy transit ion ill t he color. p at tern.

or S(H Ill' o t her quit e obvious feat u re . althou gh other chumcters
mav not h e inh -rnu-dia tc. \V e 1la \'(' urhitra rilv se lected the COII -. ,

dit ion of the suprn lahiul ma rk ings as th e fea ture h y wh ich sp cc i­
me-ns ( o r populations" wht-u ad equate- se r ies an ' a vnilahk-) from
iutcnned iatc a reas a n' allocated " III th is foatun- two of the fou r
nvnilahh- speci mens from weste rn Xorth C arolina ( \ fe Z 12.8:21
aud U\ I \ lZ ,S:2,S8:3) an' intermediate. The remain ing two sp cci ­
lIWIlS. a lt hough mott led O il the posterior sup ra la b inl reg ion, a p pear
much c loser to E . a. fJ/IIl"iafjs. :\ 11 fou r sp cci nu -us have :2G sca le
rows at m id hod y when-u s 75'; of a rando m sa mp u- of the subspecies
would he e:'\pe<;ted to hu ve :27 or more scale rows. Ih 'grdtahl y.
W ( ' have no t I H ' ( ' Jl nb h- to loca te the sp cci nu-u reported from Huln m
Count y" Ceorgia ( \ Ic C auley. H)-to. p . ,SO) . T he sinulc spcct nu -»
uv.ul uhl c from ce-ntra l Ke ntuck y (.\I C .:\' P Il O . jO-t ) is rathe r pu z­
zlin g. posse ssillg 2,G sca le ro ws a t midliod v a nd shO\\"i llg u te lHl('ll(;y

toward d a rkeui ul.! of the lah ial su tures. Until a se r ies is uvnrlah-.
IH l\\ 'I ' \"( 'r. we re gard tl u- I(e llt llck :" SpeCillH'IlS as E. a. anthrnrinus.

PItIJ!o:!.CIlU (/1/( 1 :(J Of.!J 'f !f.!. rrJ Jlh y. I>]lylogel lc t ic SIH'l' lllat iolls re gard­
ill!!; two suh species ofte-n a re nut w.ura ut ed. lu th e present case
\\'(' an' te-mpte-d to s\l!!;!!;e st t hat 1~ /l I I /{ 'C( ' ,~' nnt hrurin ns JJI/lri(/fj s is
the 1110 1"1' prim iti vv form . iunsmuch as ( 1) a u u-dinu light str ip e
occu rs fn 'qllt 'lltly ill half-growu slw c illH'IIS ( ovcu rn-ncc of fin'
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stripes is undoubted ly an ancest ral con d ition for nu-mbers of the
Four-lined group ) , ( :2) there art' more numerous scale rows. and
( :3) there are more n umerous sup ra lab ials,

O f interest is the ex traord inary simila rity mentioned proviouslv
of EIII IU'('CS scn tcntrio nnlis ( especia lly E. s, p allidlls and southern
E. s, o!Jt llsirost ris ) and E. nnt liraci nus pluc;alis. The simila rity
extend s to scu te-llu t ion as ,\"(,11 as p attern and color. T he two
species di ffer most consp icuously in the 1II11nher of postmcu ta ls
( o lle ill E . nnthrurinus, two ill E , sC jJlc lltriollalis ) an d also in the
rel a t ion of the latera l light line to the ear ( passing: through the cu r
in the forme r. above ill the la tt e r ), i ll extent of light a rea Oil vent ra l
su rface of the head ( meu tul area onl~' in the former. e-ntire area
in th e la tte r ) , uud ill widt h of the subcnudals ( re lat ivel y wi de in
th e former. na rrow ill the latte r ) . T he sim ila rities are su ffi cient
ill III II nlx -r, however. to indi cat e ( 1) a close n -la t iou slnp of the
t wn speci es , aud ( :2 ) a ll appa rent dcrt vntion of E. nnthrncinus
from alll'es tors sim ila r to E. s. ohtnsirostri s.

Throug hout most of its ra nge E. fl . 1I'llcia'i ,v, despit e a ce rta in
nppnn-ut Hcx ib i l it v of cho ice, S('e lll S to l 'l' n -xu-ictecl fa irly closely
to hum id habita ts of con iferous . oak. or mi xed oak -co niferous
Iorests ill liillv terra i ll. Vi rtuallv all of tlu- availuhle area covered. .
hy such forest s, l'"xc ludin g: Z OJ]{ 'S el iminate d b y obvious temperature
and / or hum id ity fact ors, a re in habited h~' the su bspecies . E x­
ce p tions w ill he accounte-d for in the following d iscussion . In
Kuu sus speci me-ns an' found ill oak-h ickorv w oo ds of cree -k slopes;
in Xli sso u ri and Arkansas the sa me and the oa k-pine hnlut at ( Sha ntz
and Z O Il , HJ:2--t- ) a n' occup ied ill and near the O zark p lateau , a lmost
w holly south of the \ Iissou ri BiH '''. I II neither sta te has the species
he-en foun d in the c-usteru bot tmn la nds. I II Texas. Louisiana, .\ Iis­
sissippi , a nd Alabama til e xpct-u-x seems to he wholly restricted to
the longlea f p ili t' hab ita t .

It lII a ~ ' he assumed th at tempera ture limits the northward di s­
persal of E. (I. I'll/cialis. \rest " 'an l d ispersa l is obviously limited
ill ccutrnl Kansas uud O klahoma h y the tall grass pra irie, a ltho ugh
the species apparent ly exte nds ti p certa in river va lleys far int o th is
otherw ise uufavoruhlc region. The record for D ickinson Coun ty,
Kansas, is an exam ple of such exte nsion. T he one fro m Wi chita
.\ lt s., O klahoma. lIlay he ano ther example. b ut it is open to grave
do ubt inasmuch as the speci men 0 11 which the record was linscd
cunuot IIO \\' be found . Possibl y it act ua lly rep resented the con fu s­
illg ly sim ila r E . Sl'ptclI triOlw lis ohtnsirnstris.
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III eastern T exas th e westward lim it of range appa ren t ly does not
reach the prairi e. Although the entire east e-rn q uarte r of Texas
( oak-p ine a mi oak-hickory ] appears to be a suitab le h uhitut , the
species has 1I0t been found th ere, The failure of E . a. I'llll;;lliis to
expand its range w estward ill Texas muy be dil l' to the occurrence
ill that a rea of all apparent competitor, E . septcnt ritnntlis, whose
ran ge is overla pped nowhere to any dl'grl't' by that of the adj acent
E. authrncinus.

0 11 th e east the range of E. a. plllCililis is appnn-n t ly restricted by
the exte nsive hottom lands of the .\lississippi Valley, whic h may
provide a barrier across which the species does not and has not
passed ( north of Lou isiana ). III Louisiana the subspeck-s has been
en abled to Cf OSS the valley of tha t river, ami subsequcutlv to ex­
te nd its range eastward to th e Appalachian Vluuntn ins. probabl y
because of the Plei stoce ne ultcrution s in t ill' v lixsissipp i river chan­
nel s.

T Ill' range of E . (1 . anthracinus appl'ars to Ill' limi ted to the chest­
nut-ch estnut oak-ye llow poplar associ ation. w hich covers vast areas
north of Georgia and west of th e ~ I iss iss ippi . F ingers or spots ex­
ten d the range int o weste rn New York ill sui tahh- ureus surro u nded
by the much more extensive and appan -ut lv unsu ituhle lu-cch-map! c
habit at. To the east th e form is apparent ly limited h y the bottom­
la nds of the Ohio ami T enn essee rivers . which sccmi uglv p revent
infiltration into otherwise su itable a reas o f O hio. e-astern Keutuck v.
and easte rn Tcu nc-sscc-. T o th e south the subspeci es uu-c-ts E . a.
pIli r; ;(11is.

T he point of co ntact of th e ranges of th ese two forms is tho most
perplexing prob lem presented hy their di st rib ution. It mi ght he
expected th at the area of int crgradut ion would coincide w ith an
obvious ecotone . hut such is 1I0t th e case. T he most obvious b reak
ill environmental condi t ions is ill Cooruin. for the ch estnut-chest nut
oak-ye llow poplar hab itat th ere meets t lu - long-leaf p ille hub itat .
It would h e rcusounhlc therefore to expe-ct Geo!"!..'; ia aw l No rt h
Caro lina sp e-ci mens to resemble the nor thern inclivid uu ls. h ilt they
d o not. T hey ap pear to represent more or less typ ical E . a. /ll /lda /is ,
\ Ve b e-lieve it a fore gon e co nclusiuu that SOllW d iffl' I'('11CeS in ell­
vtron nu-nt we-re- a t h -nst passiH 'ly lust ru mc-n tnl ill d fecti ng the d tf­
[erc'n tiu tio n of t l((' two suhs pecies. prod uci ng an at least partia l iso­
la t ion , Since then' is !H I corre lat ion ill the pn-scu t a rea of contact
( a t least ill the mo re ob vious euviroumcntnl factors such as \'e j2;<>t il­
t ion. temperature. soil. and hu tu id it v as depicted in ava iluhlc
maps ) . w e usxtnuc that both suhspecies forun-rl v occllpied 11 10)'( '
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restricted areas, and th at E. a. I'I1ldalis has, for reasons unknown,
spread more rapid ly th an E. a. ant hracin us and ente red the hab itat
of th e latt er before E. fl . anthracin ns expanded fully within the
habitat availab le to it.

The Mississippi Hiver valley apparently bisects the range of
E. a. ]JIlIdalis. T he isolation has 1I0t as yet, apparently, been in­
xtrumcnta l ill Iucilitating di fferentiut iou of taxonomicall y distin­
guishab le po pulations . There is reason to believe, moreover , th at
other sets of populations. of both subspecies, are as widely sepa­
ra ted as th e pa ir indicated 011 the map ( Fig. 1 ) . T he hiatus de­
p icted ill th e map is. however, virtually a ce rta inty , the others are
1I0t obvious and ca ll be verified, if th ey exist, on ly by much more
exte nsive investigat ion.

We- do not assu me that postulations here made are necessari ly
correct. A full explau ution of the distributi on of thi s species and
its subspeci es will req uire extens ive fi eld work. Entirely too few
facts an ' kuowu at present to permit dogm ati c conclusions regard ­
ing range, hab itat. and pl lylogelly.
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