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V. 'THE KOSA1.1E SECTION 

THIS paper plesents a detailed geoglaphic and variational study on 
the ratsnakes Elaphe ?osalzae Mocquard and E. subocz~larzs Brown. 
These two species are similar to each other i n  scutellation, body pro- 
portions, and particularly in hcmipeuial characteris~ics. They difler 
in the last character from all other American menibers ot the genus, 
, u ~ !  are lleie recog~liled as belonging to a 5eparatc section. 6. 7 osnlzar, 
is lound in the 3outllern half of Uaja California; E. subocularzs ianges 

througli Coahuila, western Texas, and southern New Mexico (Map 
1). j i \ l t l ~ o ~ ~ g l ~  no coml~rehensive work has been published on either ot 
these species, their mutual relationsllip was recognized long ago by 
Schmidt (1925: 88). Both species are iare in museum collections, 
with only four known specimen5 of R. rorcllrac and fewer than 50 of 
I':. subor~r l a r ~  Y. 

GENERAL DESCRIPTION 

'The two species differ considerably in pattern and slightly in body 
proportions ant1 scutellation. They have a great Inany sinlilaritics, 
however, ant1 some aspects of their structure inay be discussed to- 
gether. 

~)EFINITION OF THE ROSALIE ~FCTI~N.-Snakes of the genus Elaphr 
having a small hemipenis ~ ~ h i < l l  exterlds to the ninth or tent11 caudal 
in t l ~ c  inverted position, without basal hooks or distal lobes, and with 
the poximal  part coveretl with very fine spinules (l'late 1 a-0). There 
is a lorilabial row of three to seven scales, and usually 10 or 11 
supr;dabials (Fig. 1). The  ventrals range from 260 (E ,  suborzllnris) 
lo 2117 ( E .  )osalicre); the caudal:, from 69 (E. sz~bor~llnris) to 89 (E.  

' l I ~ l i \ ~ c ~ . s i t y  of Arkansas. 



1.osnlicrc). The1.e is no appl-ecial)le sexual dimorphism in any character 
o f  scutellation or pattcrn. 

~ S O D Y  I~KOI~OUTIONS A N D  s~z~.-Both of these species are large snakes 
wit11 slender necks, tlistinct lleads, and sliort tails as compared with 
other snakes in the genus. Of the four known spcciinens of E l a p l ~ e  
,t.o,st~liac, one has a botly length of alinost a meter, whereas in the 
much larger series of E. suboczl1nt.i~ the largest specimen approaches 
1500 lnm. in  body length. 'The proportions are similar in the two 
sl)ecies; the botly stout at mitl-section ant1 tapering ~liarkedly toward 
ctither end. 'l'hc heat1 appears large in comparison with the slender 
neck bu t  rilakes 1111 only about 3.5 per cent of the body length. I t  is 
Flat dorsi~lly with a broad, abruptly rountletl snout and a tlistinct 
;uigular c:~ntlial region. Tlie temporal area is massive (espec:ially in 
the larger intlividuals o f  E.  .sz~Ooczcla~is) and broatlly rounded. ?'he 
s~~l)r;tlabi;il region projects well beyond the level of the eye. 7'he size 
of tlie eye tliffcrs sharply in the two species, being col~siderably larger 
in E. srrOocula~.is. Tlie tail is sliort in both, equaling about 19 per 
c,erit o l  tlie body length in E. 7-osnlirre and about 15 per cent in adult 
I.:. .srrboc~~rlnri.s. (This compares with :I tail length of  20 ro 35 per 
ccnt in adult E .  obsolela.) T h e  tail is proportionately longer in 
j~~vcniles (of I:'. sz ibot~z~ln~is ) ,  averaging between 16 and 17 per cent 
of body length in indivitluals with body lengths o f  500 to 1000 mm. 
;111(1 nearly 18 per cent in snraller specimens. 

SKEI.F:TON AND TEETI-I.-IL was noted in one spcci~nen of ti. subocu- 
l(l).i.s ~\rllic.ll 11;ttl a slit at nlitl-l~otly t l~a t  tile 1iypal)o~)liyscs hat1 clis- 
al~ljca~'ed somewhere anterior to ventral I50 (no skeletons are avail- 
al)le). Tlie single av;lilable s k ~ ~ l l  (of the sairle species) sliows no 
o~~ts tanding  tlifl'e~.ences froni the skulls of most other species o f  Elaphe.  
'I'lle nas;~l bone is rountletl laterally, as in other species (except E. 
/t.i(~spi.s). This skull ( U M M Z  S-1081) has the following tooth counts: 
n1:lxillary 20-20, palatine 1 1-1 1, pterygoid 15-16, dentary 24-25. The  
teeth on all bones tlecrease slightly in length posteriorly. 

'I'lle maxillary teetll o f  E. 7-osnlioe had counts of 19 ancl 20 in 
thc two specimens. 'I'lley ranged froln 19 to 21 with a lneail of about 
20 in E. s~rbocz~lo? . i~ ,  except for a single intlividual (TNHC 8453) 
which llad a gap (perhaps an old wound) just anterior to the tllirtl 
toot11 from tile posterior end, giving a count of 18. 

H ~ m i ~ > e ~ ~ s . - T h e  hemil~enis is a l~r~os t  identical in the two species, 
that o l  E. ~osnl ine  possibly having somewhat smaller spirlules on the 
111-oxiinal pa r t  ' rhe organ is small in comparison with that of otllcr 
sl)ecies ol" Rltrplr~ ;111(1 closely rescrnhles that of Pilziol~lris (Stull, 1910: 



10) in both lo1111 '1nc1 oillaiiiclltntion (I1Iclte Itr b). 111 tlle invelted 
position it extcnds posteiiorly to the ninth ol tenth caudal nntl 
extends to about the eighth when evcited. Tlic proximal thiid ol 
the organ has spinulcs s~at teled o\ei an otlle~~vise smooth stulace. 
'The midtlle 11,111 i3 covercd with 12 to 17 ilregular lows ol spinec, - 
mlost o l  which are connected in one tlirection Ijy a series of low 
~ne~rlbranes whicli run obliquely ant1 gi\,e a spiral appearance to 
1 he spiny part. Rlelrlbranes whit 11 run l)erl)c~lclic.~~larly to the first 
spines appear distally (by the fourth to sevcntll 11-alisverse row ol 
spines) ant1 join wit11 the others to lor111 irregularly hexagonal calyces 
with a spine at each corner and some intermediate ones. Tlle spincs 
(let rease in size abruptly from this point, ant1 by the secontl or 
tll~irtl distal row of calyces they have disappeared co~nplctely, leaving 
two to six rows of low and irregular papillate calyces distally. The  
lilxool the single sulcus are not conspicuously raised; they are orna- 
mented with small spines in the middle arca and calyces in the inoi-e 
distal part. 

Flc:. 1. Later;tl view of tlrc hcad of I:ltrl~lte )o,crlic~e slto\ving the large 1iunr11)cr 01' 
supra1al~i;tls and tlre loril;tl~ial ronr of sc;rlcs. 

S C U ~ ~ E I . I . ~ \ . I ~ I ~ N . - ' ~ ' ~ ~ ~  prescllte ol a lorilabial 1 . o ~  ol s~alcs  (Fig. I )  
it1 the two species oE this section is highly characteristic aild occurs 
in no other American species of Elal?l~e. The  large number of ~pentrals 
(more than 2GO) combined with the relatively slrlall nuniber of 
cau(r1als (fewer than 90) is also cllaracteristic of this section, and the 
large remainder obtained by subtracting the number of caudals Erorn 
thc number of ventrals (1'30 plus) is obtained in no otller form. 'The 
large number of supralabials, usually 10 or I 1  in contrast to thc 
ordinary eight or nine of other species, is also unusual lor American 
colubrids (a number as great as 10 occurs in a few individuals of 
E. flauirufa and E. tl-iaspis). Other scales (i.e., temporals and dorsals) 
also occur in large nunlbers, but are not as distinctive as those men- 
tioned above. 



SF XUAL. DIAIOK~'IlISI\I 

'I'llese snakes ;ire ~ ~ n i q u e  among i\nieric.;~n species o l  klaplrc in that 
~ i o t  a single observetl morphological character has suflicient sexual 
tlimorphism to I)e dcrnonstrated in the itvi~ilable series. A slightly 
greater nunlber of caudals in nlales is suggested by the maximum 
numbers observctl in the two sexes, but the means of the caudals are 
 rot significantly different. 

As i~ldicatecl abovc, these snakes tlifler from all other American 
specics of Elaplre in scutellation, body proportions, and type of heini- 
penis. There is no evidence of recent or close relationship with any 
of the other American speties. The  si~nilai-ity oS the hemipenes 
of the snakes 01' this section of LC1o;Dlre to those of snakes of the 
genus PituoPhis is considerable and may be an indication that the 
latter genus was developed from these species. Further study is needed 
to assay the extent o l  relationship between the two genera, but the 
distinctive triangular nasal bones which prop the premaxillary in 
l'ituof~lris remain as a differentiating feature. I t  is hopecl that the 
relationship of this section with an Old Worltl group will be inves- 
tigated at a later date. 

The  interrelationship o l  tlle two forllis in this section is as yet 
unsettled. Although closely related, they differ in a number of (ap- 
parently) unrelated characteristics. Since no intergrading specimens 
are available at this time, they are here treated as related allopatric 
species. For further discussion see the section on geographic variation 
in E. subocz~laris. 

'1 he lollowing key will identify correctly all know11 specimens 01 
this qection of Elaphe. I t  appears possible, however, that intermediate 
lorms may yet be found in the almost nnknown area between the 
known ranges of these iorms (Map 1). Also, since the young of 
E. rosc~line arc not known, it may be (as occurs in other species of 
Rlophe) that they ,ile unlike the adults and possess a patteln. This 
woulcl preclude the use of pattern as a key character but such indi- 
viduals might be identified by their large numbers of ventrals and 
caudals. 
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1 No tlorsal p;t~rcr11; five or fewer tlorsal scale rows keeled at  mitl-l~otly 
B. rosnliae (fi. 5 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 '  1)ol.sal ImLlel.11 or (lark ant1 tli.;ri~~ri H-slr;t]~etl I~ltrtrltcs; seven or Inore dorsal scale 
~.o\\.s kccletl ; ~ t  ntitl-l~otly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E .  suhoclclaris (1. 10) 

?'he ~llaractelistics of the two species of this section are described 
below, with a discussion of the geographic and individual variation 
ant1 a sllmmary of their little-known natural history. 

E l a p l ~ c  t osaliae Mocquard 

C801rrber ~osaliue Mocqual-d, 1899: 321 -23, 1'1. 12, Figs. 1-1 IJ (original description; 
Sa111a Rosalia, Baja California) . 

Zlnplle rosnline (Mocqnard) , Stejneger and Barbour, 1917: 84 (listcd) . Nelson, 1921: 
114 (listed). Van Denburgh and Slcvin, 19": GG-G7 ("second known specimen," 
scutellation; San Bartolo, Baja Califorliia) . Van Denl>~~rgh,  1922: 698-700 (descrip- 
tion) . Schmidt, 1925: 88 (". . .  evident relatio~~ship with [E. suboc~~larisl") . 

ColziBer rosnline Moccjuard, \Ve~.ner, 1929: 80, 85 (in key, listed) . 
Klnplle ~osnlicle (Mocquard) , Linsdale, 1932: 376 ("tl~irtl and Court11 known Lspeci- 

~r~ensl ,"  scutcllalion; S a ~ i  Ignacio ;und Como~idu, Uaja California) . Ditmars, 1940: 
234 (listctl) . Strii~ll and 'I'aylor, 10 15: (iO (in key, lisretl) . 1950: 323 (listed) . 
Do\\rlillg, 1952: 8 (listed) . 
DEFINITION.-A uilicolor reddish brown ratsnake (at least as adult) 

with a lorilabial row of five or  six scales; 33 to 35 dorsal scale rows, of 
wllich live or fewcr are keeled; 276 to 287 ventrals. 

I~OCATION OF TYPE S P ~ C I M E N  AND TYPE I .OCALITY.-T~~ type is in the 
IVIuseum dlHistoirc Naturelle, I'aris (MNHP 92-438). I t  was col- 
lected at Santa Rosalia, IXstrito Sur, Baja California, by M. Leon 
1)iguet. 

I)ESCRIPTION OF TYPE SPECIMEN.-The type is an adult female. I t  
lias not been available for study but is described (original description 
with solme details supplied by M. Jcan Guibk) as having the iollowing 
characters: oculars 1 + 2; supralibials 10; infralabials 13; dorsals 33, 
smooth; ventrals 277; caudals 83; anal divided; maxillary teeth 17 
or IS;  body length 718 mm.; tail length 135 mm. 

K A N G E . - T ~ ~  southern half ol' the peninsula of Baja California. 
I)ESCRIPTI~N or; SPECIES.-Ol the four known specimens, two have 

been available for study. Both of the others have been described in 
the literature, and in addition the curators at the respective insti- 
tutions have kindly supplied further information. Tllese data are 
presented below along with the dcscriptions of the specimens at 
haintl. Certain characteristics of E. ?.osaliae are also compared with 
those o l  E. subocularis in Table I. 

'The head in E. 7-osaliae is of moderate size as compared with other 
species of Elnphe and makes up  about 3.5 per cent of the body 
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length. The eyc is small ancl occupies about 13 per ccnt of the head 
length. 'l'hc laigest specimen, a illale (MVZ 10672), has a body length 
01 945 nim. ant1 a tall length of 188. 

'I'herc is no indication of a tloisal pattern in any of ille known 
('~dult) specimens; however, the young may be bloiched ('ts in E. o. 
ol~solela and E. tf~aspzs znternzedza). Since t h i ~  snake is closely related 
to E. subor~~larzc, it appears unlikely that the young have a head 
p'ttteln cven if they nlay have body blotches. 'The body color i\ 
ieljoitetl to i r~c (1. R. Slevin, 1 1 1  lz t t . )  ns Caliot Keil (Ritlgway) 
in lile. I n  alcohol this lades to a light blown dorsally and a \cry 
light tan ventrally. Since the skin between the scales is darker than 
the scales thcmselves, the alignment of the dolsal rows is accentuated. 

I'he dorsal scales appear quite small when compared with tlie 
si/e of the snake. They are smooth or very liglitly keeled, convexly 
ioundcd, and (the oliginal description notwithstanding) have two 

laint apical pits. l h c  dorsal scale reduct~on is lather irregular (as 
in m o ~ i  snakes with largc numbers of scalc rows), but is not out- 
st,t~~dingly difleient f ~ o n i  that in o~llei 5pecies ol Elnpl~c.. 1 lle scale 
lormula of the male from Cornontlu (MVZ 13767) is given as an 
example. 

- 5  G+7(21) +8(5S) f 9(79) 7+8(148) 
33 31 - -  i. 9'3 3 1 .  -- 33 31- 

7+8(10) G+7(l(i) ( I )  4-9(87) 7-4-S(117) 

As sho-cvn, thcrc arc two adtlitioris anterior to micl-body and six 
reductions posteriorly. Tlle ventrals range from 276 to 287, the 
caudals lrom 83 to 89. Neither ol them shows any obviol~s sexual 
tliinorphism. 

T h e  llcad sllieltls are normal lor the gciius wit11 thc addition 
* ) f  the lorilabial row, which is made up  o l  scales apl>arently split olf 
the tlorsal edges of the supralabials. ?'he rostra1 is rounded and 
wider than high; the internasals are subtriangular and much shorter 
than the pentagonal prelrontals; the lrontal is longcr than wide; 
the s ~ ~ p r a o c ~ ~ l a r s  are rather short; the parietals are reduced and 
I~roken into small scales along their posierior borders and are only 
a little longcr than the frontal. T h e  posterior one-third of the head is 
caveretl with small scales. T h e  nostril is bctween two approsimaiely 
equal nasals; the loreal is twice as long as high; the preocular is largc 



;~licl in broad contact with the I'rontal; tliere arc two ~)ostoculars, 
the lower slightly larger and the upper inserted between the supraoc- 
ular and parietal for about one-half its height; the temporals are in 
aboul Sivc irregular rows of approximately 3 + 4 + 4 + 5 + 6; the 
lorilabial row is matlc up ol five or six scales; tile supralabials arc 
110 or 1 I ant1 the infralabials are 12 to 15, averaging about 13. The  
anterior chin shields are larger than the posterior ones, the latter 
selxtratcd by a pair oC sinall scales anteriorly and two or three scales 
posteriorly. Tllere are five to seven gulars between the posterior 
chin shields and the first ventral scute. 

'l'hc hemipenis (Pl. I) is cjuite similar to that ol 1 .  sz ibocu ln~ is .  

MAP 1. ICno~vn gcogl-aphic distvil)ulio~i ol' tllc two nreml~ers or thc Rosaliac 
Scction. Solid spots indicatc specimens es;lmined; open circles, literature rccords. 
Sl~adcil arcas sho~v tlrc gcneral regions Iron1 ~vhicli sprcilnens havc I~cen taken and 
;IIT not intcndcd ns ],redictions ;IS to tllc acil~al lilrrits of the ranges of these species. 

J<ANGE AND IIABI  ~-m.-'rlle known geographic range is rest1 icted to 
~ l t c  southern halE 01 Baja California (Map 1). T h e  town 01 Santa 
Rosalia (the type locality) is the only costal locality, and it seems 
possible that the type specimen actually originated farther inland 



antl was taken thcre. 'l'he inlormation lronl Kenneth S. Norris ( i n  
lit / .) ,  who has spent considerable tirne in ISaja California and visited 
this locality, tends to substantiate this idea. I-Ie wrote as follows: 
". . . the territory at and near Santa Rosalia is one o l  the most arid 
sections of the peninsula. There are lew trees, these inostly mesquite 
and palo blanco (Lysi loma cn~zdida).  Much of the vegetation is creo- 
sote bush (Lnrrea divti,~-icata) coveretl desert hills. Both [Charles H.] 
Lowe and I find it  hart1 to believe that an Elaphe could be found 
at  this location." 

T h e  four localities fro111 which this snake hiis beell rec-ortletl are 
in the ''Arid Tropical Zone" of Nelson (1921, PI. 32) antl, wit11 the 
exception of the type locality, are in  areas having permanent fresh 
water. 'l'l~e localities for the three more recent spccimens are deep 
valleys or barrancas wit11 the permanently flowing water of large 
springs. Two of the localities, San Ignacio and Comontlu, have 
a heavy growth of introduced date palms which take the place of 
much o l  the native vegetation. T h e  San Bartolo locality in the Cape 
region is also watered by a large spring and is describctl as being 
heavily vegetated. Mr. Slevin wrote me, however, that the specimen 
he obtained there (CaAS 45982) was "Sound in mid morning on a 
stony hillside close to a dry sandy wash." 

H ~ u n s  ANL) 1.1~1 I I I S . ~ O R Y . - T ~ ~  only note on the habits of these 
snakes is given above. T h e  scarcity of specimens in collections cor- 
related with the capture oE two oS tlleln by ornithologists may be an 
indication o l  arboreal hal~its. r l ' l~c smaller size ot' the eye ( ( . ( I .  13.5 
per cent of head length), as well as Slevin's observation, "mid morn- 
ing," indicates that E. ?-osaliae is a diurnal snake, in  contrast to 
t l ~ e  closcly related E. subocul(r~ is, which has noctural habits. 

ColrrOer strl)oc~lloris U ~ ~ I V I I ,  1901:492-95, 1'1. 29 (original tlescription; llavis Morln- 
tailis, Jelr Davis Co~~ri t ) ,  Tckas) ; 1903: 549 (" l ' i~ l l t  specime~~s . . . have Ixcn 
collrcted. . . . All seem lo Il;~ve come I ' I - ~ I I I  llic Davis Mor~nt;~ins) . I)itm;~~.s, 1907: 
299 (food in  captivity) . 

lilnphc n~hoczrloris (llrox\'n) , Slcjneger ant1 B;~ll)orll., 1917: 84 (listcd) . Ul;tnchard, 
1925: 13 (it1 key, Fig. 24).  Schmidt, 1925: 87-88 ("cvitlent relationship of this 
spccies wit11 Blrrfjlze rosrrlinc," rallgc extension: hlcRilligon's Canyon, Mt. Franklin, 
El I'aso County, Texas) . 

(:olz~het- sithoculatis Brown, W c r ~ ~ c r ,  1929: KO, 85 (in key, listed) . 
Elnphc suhocttlnris (I$ro~vri), Smith, 1939: 317 (range extension; 28 miles east of 

Saltillo, Coahuila) . Ditmars, 1940: 221 (color pattern).  Schmidt and Davis, 1941: 
153, Fig. 41 (description and range) . 

Elnplie sclerotics Smith, 1941: 135-36 (sul~sti tr~te name lor ColuOer suboc~ilaris B~.or\~n, 
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1901, a seto~lt l ;~ry I I ~ I I I ~ I I ~ I ~  of Bu.sc.cl~zion sr~l)oc~itln~ e Cope, 1866) . 
I(laf>l/e s~rboculnris (Brolvn) , Schmidt and O\\~ens, 1941: 11 1 (ne~v  locality; Cuatro 

Cicncgas, Coal~~r i la )  . Scll~nitlt ant1 S ~ n i t h ,  1941: 91-92 (new localities: Chisos 
M o u n t ; ~ i ~ ~ s ,  Bvervster Coullty, Texas) . Smirh ;itltl T;~ylor,  1945: 60 (range) . 

Iclnfilte .sclerolica Smitll, Le\vis, 1948: 223 (riulge eslcnsions; "near tllc eastern slope of 
thc Organ Morintai~ls, ;I lew ~il i les  Irotn Sar~  Augr~stine Pass," l ) o ~ l a  Ana County, 
New Mexico) . 

I:'lnfil~e silboczclnri.\ (Brown) , Janlcsor~ ancl Flury, 19'19: 67 (ecology; Miller Ranch,  
I'residio County, 'Tes;rs). I ' l~~ry ,  1949: 293 (new localily; 12 milcs \vest of Com- 
stock, Val Verdc <;ounty, 'Tesas) . B. C. 131.o1v11, 1950: 151-52 (rangc in Texas) .  
I.cwis, 1950: 9 (ecology, O I - ~ ; I I I  Mou~l ta i~ ls ,  Net47 Mexico). Smith and Taylor, 
1950: 362 (listetl) . I)o\vling, 1952: 8-9 (listetl) . Pope, 1955; Fig. 1013 (1)liotograph) . 
,Jarncso~l, 1956: 54-55 (fecding in captivity). 

I)EI;INITION.-A yellowish ratsnakc with 24 to 26 distirict browri 
or black H-shaped blotches on the body; a lorilabial row of three 
to six scales; 33 to 35 dorsals, of which at least seven are weakly 
1(1)i11 tlistinctly) kecletl at initl-body; 260 to 280 \.cntrals. 

LOCATION 01<' TYPE SPI'.CIMENS AND TYPE LOCALITY.-The ll010type is 
ANSP 13733, collected "l'ilty miles southwest o l  Pecos, near the head 
o f  'Toyah Creek," in the Ilavis Mountains, Jeff Davis County, Texas, 
by  Mr. E. Meyenburgh. Therc are three paratopotypes, ANSP 13734-36. 

I)ESCRIPTION 017 TYPE SPECIMENS.-The holotype is an adult male 
with the following characters: oculars 1 + 2; temporals 3 + 4 + 6; 
lorilabials 6-5; supralabials 9-1 1; inlralabials 14-14; gulars 7; ventrals 
:!(id; cautlals 71 +. There arc 25 botly blotches and S (plus ?) on the 
tail. The  body length is 1367 mni.; tail length 192 +; Ilead length 44.0; 
eye 6.0. 

The  paratypes prove to have ventral counts ol 274 (male), 261 
(fcmale), and 264 (female), rather than "about 240 . . . , 245 . . . , 
[and] 240," which were estimated from the live specimens by Brown 
(1901: 494-95). 

K ~ ~ c ~ . - F r o r n  southern Ncw Mexico southward and eastward 
through wcstern Tcxas and Coahuila to the vicinity of Saltillo. 

DESCRIPTION OF S P E C I E S . - I ~ C ~ U ~ ~ ~ ~  the type series, there are now 
known a total of 44 spcciinens of Elaphe suboculal-is, representing 13 
tliKerent localitics. All o l  the specimens except two have been made 
available to me lor this study and the following description is based 
on them. 

This is one of the larger snakes of the genus; the largest specimen 
seen, as previously mentioned, has a body length of 1471 mm. ancl an 
irlcompletc tail of 199 min. The  head appears large in comparison 
with the slender neck in this species, but makes up  only about 3.5 



per cent of body length. 'l'he eye is large (ca. 16 per cent of head 
length), as would be expcted in an animal o l  nocturnal habits. 

The  dorsal coloration of the body in life is a bright yellowish buff 
wit11 an orange tinge anteriorly (these colors fade to light gray in 
alcohol). The  head is light ash-gray, or has a yellowish tinge, and 
has no ir~arkings whatsoever in most specimens. One of the paratypes 
(ANSP 13736), however, has a small dark spot at each of the lour 
anterior corners of the pentagonal frontal, as does one other specirnen 
lroin this locality (ANSP 17050). The  eye is described as gold-colored. 
The  dorsal body pattern is very distinctive and diflers lrom that o l  
all other North American snakes in appearatlce. It is approached 
most closely by Pituoplris deppei in its general aspect, but differs in 
detail (PI. 11). .The pattern is lllacle up basically of a tlorsal series 
of large, well-defined, black or dark brown H-shaped blotclles that 
are about 15 scale rows in width ant1 eight to ten scales in length. 
The  middle part of the lateral bar ol the blotch has an open appear- 
ance because the dark color is restricted to the center of each scale; 
the crossbar has a similar appearance, but this is due to the restric- 
tion ol the dark color to the edges of the scales. Anteriorly, the 
lateral longitudinal extensions ol the lirst few blotclles arc connected 
by a black line which is about one scale in width. Often the anterior 
one or two blotches have lost the crossbar almost completely, their 
positions merely being indicated by widening of the parallel longi- 
trldinal lines at regular intervals. ('I'hcse are included in the blotcl~ 
counts.) 'I'he posterior blotches arc also connected, but by a Saint 
maroon line that often disappears in preserved specimens. The  blotches 
become s~naller posteriorly as the body diminishes in size, but remain 
distinct even on the tail, which usu;rlly has eight or nine blotches. 

']The lateral markings begin on the neck as a series of short ant1 
very narrow dark lines that both alternate with and oppose the tlorsal 
blotches. Farther posteriorly these lines broaden to blotches wit11 a 
height of about five scales but remain irregular and faint, the 
darker coloration being restricted to the edges of the scales. In the 
area oC greatest development (at mid-body) the lateral blotches extend 
lrom the eighth or ninth scale row downward to the ventral border, 
olten splitting there and extending outward to form a pair of ventro- 
lateral blotches about two scales wide and separated by about the 
same distance. The  ventral surface ol the body is immaculate yellow- 
ish white anteriorly, but posteriorly the lateral blotches extend onto 
the lateral edges of the ventrals as described above. 

The  dorsal scales above the fifth row are weakly but distinctly 



kecled in all 01 the adult specimens frorn l'exas ant1 New Mexico. 
In the juvcnile individuals the keela are less distinct and may not 
be visible ventral to stale row VII or VIII. T h e  scale reduction, 
altllough involving a large number 01 rows, doe5 not show any signifi- 
cant difrercnce from other specics of Amelicm E l ~ p h c .  Tlle stale 
formula of the holotype (ANSP 13733) is given I~elow. 

'I'lre vcrrtrals llavc uo t1cn1011stral)le scxt1:11 (li111orpllis111 ('J'able I).  'J'lle 
caudal counts suggest some dimorphism, with the females having 
slightly fewer than the males, but this cannot be demonstrated with 
the small numbers of specimens available. The  anal plate is divided 
ii-I all specimens examined. - * 

l h e  head scutes are normal lor the genus with the acltlition ol' 
the lorilabial row of scales, which appear to be split off the dorsal 
cdges ol the supralabials. The  rostra1 is rounded and slightly wider 
than high. I t  possesses a rather shallow but well-defined tongue 
groove and is ill narrow contact wit11 thc intern;~sals. 'I'hc frontal is 
almost twice as long as broad with a wide curving anterior end and 
a rathcr obtusely pointed posterior end. The  supraoculars are longer 
than the frontal and are usually in narrow contact with thc prefront- 
alfi, though sometimes separated lrolll them by an upward extension 
of the preocular. T h e  parietals are rather short, the interparietal 
suture being shorter than the frontal. The  nostril is between two - 
large unequal nasals; the anterior one is the longer, the posterior is 
th~e higher. The  loreal is large with its anterior end squarish, the 
lower and posterior corner is acute and extends well under the 
largc preocular. The  latter is usually separated from thc frontal, but 
may be in narrow contact with it. There are two postoculars, of 
wlnich the lower is the largcr; the upper extends for more than half 
its height betwen the supraocular and the parietal. T h e  temporals 
are in about five irregular rows of approximately 3+3+4+5+(i 
(one side), but there is considerable variation. The  lorilabial row 
usually extends from the posterior end of the loreal to the anterior 
corner of the ninth labial and is composcd of three to six scales. 
This row often separates the eye from the labial border, but this is 



not true in 18 intlividuals in which the ocular is in contact with 
the supralabials on one or both sides. The  supralabials range in num- 
ber from nine to 12 (M = 10.5), and the infralabials from 13 to 17 
(M = 14.5). 'The anterior chin shields are somewhat longer and much 
broadcr than the posterior. The  latter are separated anteriorly by 
a pair of small scales and posteriorly by three or four scales. There 
are five to seven gular scales between the posterior chin shield and 
the I'irst ventral plate. 

?'he hemipenis was tlescribetl abo\ c (1'1). 2-S), ;La was the akull (1'. 2). 

GEOGRAPHIC VARIATION 

Sn~all series of specimens are available from three localities, and 
a comparison of these with one another and with the other scattered 
intlivitluals gives an indication of some geographic trends, although 
niostly the series are too srnall to make the results statistically signifi- 
cant. The  statistics of the ventral and caudal counts are given graphi- 
cally (Fig. 2) for the series; the labial counts and certain other data 
are given in FI'al~le I. Other information is given in the following 
paragraphs. 

DAVIS MOUNTAIN SERIES.-Including the type specimens there are 
nine (five males and Eour females) individuals now available from 
this mountain range. The  body blotches vary from 22 to 28, with a 
mean of 25.3 + 0.55; the tail blotches are 7 (three individuals) or 
8 (four). The  dorsal scales range from 29 + 31 + 20 to 31 + 35 + 23, 
with 29 + 33 + 23 occurring most frequently. The  maxillary teeth 
are 19 (one individual), 20 (three), or 21 (two). 

SIERRA VIEJA SERIES.--T~~S group of snakes (nine males and three 
females) was obtained by members of the Department of Zoology, 
University of Texas, and is the largest representation of E. sul?ocularis 
from any one locality. The  entire series is from near the mouth of ZH 
Canyon, on the C. E. Miller ranch 11 miles west of Valentine, Jeff 
Davis County. The  body blotches range from 23 to 26 with a mean 
of 24.7 4 0.33; the tail blotches are 7 (one individual), 8 (eight), or 9 
(three). The  dorsals are usually 31 + 33 + 23, being 29 + 31 + 21 
in one individual, 31 + 33 + 25 in another, and 31 + 35 + 23 in 
four. The  maxillary teeth are 19 (three individuals), 20 (six), or 21 
(three). 

C ~ ~ s o s  MOIINTAIN s~l tr~s.-The seven specimens (five males and 
two females) that make up this series are from several localities with- 
in the mountain range. Only four have complete tails. The  body 
blotches range from 24 to 27, with a mean of 25.7; the tail blotches 



ale 8 (one indi~~iclual), $1 (two), or 10 (one). 'The range in dorsals is 
1nc111ded within those ol the other two series. The  maxillary teeth 
aic 20 (lour) 01 21 (one) in the five adult specimens. 

I)~scrrssro~.-?'hc lhlee series indicate a trend of increasing scale 
t~umbers toward the south. This trend is not clernonstrated by statis- 

I'lc. 2. Elofilte sithoc~clnl-i~: v ; ~ r i a t i o ~ ~  i l l  c.;~~ctl;~ls ; i ~ r t l  \ , c ~ ~ t r ; ~ l s  of tlrc three avail;~l)le 
sc~ies plotted it1 relariolr to their gcog~apl~ic- Intirr~tlc. 111 c;~cli sample the ol)servetl 
r;~u~ge is ~ I I O T V I I  I)y ;I I)ro;~d llorizol~tal line, (lie nle;ltl 1,). ;I vcrrical line, ant1 11\80 

st;~t~clard crrol-s on cirhcr side of the 111c;11i hy sIi;~tlcd rccta~~glcs. Thc  n11rnl)er of 
i~ltlividunls is slio.iv11 a1 tlic right 01' cach figr~rc. Tlre nlcnlls 01' the s;~ml,les arc 
co~~~rcctctl  witll tl;~>l~ctl lit~cs, slio.i\~in:; t l ~ c  n11parc111 ini.rc;~sc i l l  scutcs ~ootli \ \~artl ,  
'1'111.e~ stalltlard t levi;~tio~~s (99.7 I)cr ( c l ~ t  ol tlre expcr tctl v ;~~- inl io~i  in thi\ popr~latiolr) 
arc s l i o ~ t ' ~ ~  ;IS opctl I-cc.t;~tlgles 1'01 tlrc Sicr~a I'ici;~ se~.ics, \\.liitl~ is the largest :111(1 has 
rhc most ricarly nol-~r~al distrit)r~tion. (7'11~ sr;~l~d;lrtI errors of all series \\,ere ca1cr1- 
lated from the st:~nclard deviation of this sample. Altlrorlgh this m;ry introtlucc a 
~nathcrnatic;~l error, it is bclicvccl t1l;lt lllc it~rrotlrrccil error is less th;m the one whicl~ 
~ \ ~ o u l d  I)e madc h y  using Lhe slllall ; ~ t ~ d  I~adly skci\.cd tlistril~r~tiorls of the other scrics.) 

tically significant results in the intlividudl characters, but the evidence 
~)roducecl by 5imilar incieases in ventials, caudals, and supra- ancl 
inl~alabials appeals too great to bc inere cointitlcnce. It s h o ~ ~ l d  be 
rioved a150 th,~t  the two ~l~ecilnens from New Mexico, the northern- 
lrlost 01x5, have 263 ant1 2G8 \cnt~als ,  whcieas the ventrals in snakes 
frorn Terrell and Val Verde counties, Texas, south and east of the 
1)avis Mountailis vnry fiom 270 to 277, with a mean in Eive snakes 
or 274. The  southwaltl continuance oS this is evidenced in the single 
\ l~e~ii i len lrom the vicinity of Saltillo, Coahuila, which has 279 ven- 



trals, the ttiaxiniirnl nui~iber observecl. T h e  apparelit break in the 
trend is shown by the single specimen from Cuatro Cienegas, Coahuila, 
with 266 ventrals. Z-Iowevcr, the ventral count of the Cuatro Cienegas 
specimen is prol~ably low for its population, as indicated by the 
(usually corre1;tted) large nuniber of caudals. 

Other than the slight trends noted above, the sper:intetis Irotti \/\1cst 
'l'exas and southern New Mexico are honiogeneous and show little 
sign of differentiation. A single specimen without locality data (CNHM 
38943), therefore, holds unusual interest in that it tends to break 
down the dilferences in characters which separate E. suboczilasis from 
E. rosnliae, and this tendency is shown in other ways by the two speci- 
mens lroin Coahuila. 

The  differences between the Coahuila speciirlens and others are 
not great and are observable only upon close comparison with E. 
szibocularis froin other areas. 'I'he one froin near Saltillo (CM 9781) 
differs mainly in the increased number of ventrals (which range from 
277 to 286 in E. rostiline): 279 as compared with an observed upper 
limit, otherwise 277 (the largest series of E. suboculat~is, from Sierra 
Vieja, has an observed range of 264 to 275 and a mean of 268.4). The  
tail is broken off short. The  specimen from Cuatro Cienegas (CNHM 
47048), an adult female, differs in two main characters: fewer dorsals 
are keeled, there being 10 smooth lateral rows at mid-body as com- 
pared with two to five in other adults; and the tail is longer even 
though the tip is broken off, being 18.3 per cent of body length as 
compared with an observed range of 15.9 to 16.9 in other snakes of 
the same size and sex. T h e  caudals also reflect the longer tail, there 
being 76 + in this individual as compared with an observed upper 
limit of 77 in other females. Both the scales and tail length thus 
show an aproach toward the smoother-scaled, longer-tailed E. rosnliae. 

l'he above-mentioned specimen without locality data shows an even 
greater approach toward E. rosaline. I t  is an adult male with a total 
length of 1609 mm. The  tail is slightly longer than in other snakes of 
this species (15.9 per cent of body length as compared with a maxi- 
nium of 15.4 in snakes of comparable size), with more caudals (81 
as compared with the observed upper limit of 79 in other males), 
and more than the average number of ventrals, equaling the observed 
upper limit of 277 for Texas specimens. T h e  dorsals are smoother 
than average, there being eight smooth rows at mid-body. T h e  most 
striking change, however, is in the body pattern. I n  other specimens 
the only observed variation was in the number of blotches. This 
individual differs from all others in that the dorsal pattern is distinct 



No. 583 A Tnxo?zo??zic Stzldy o[ Rcr/\nclltes 17 

only on the anterior part of the body. None of the more posterior 
blotches have the longitudinally parallel lines of the usually H-shaped 
pattein, and the crossbal itself is teiy faint at  the postelior entl 01 
the body. Unlortunatcly, the eye cannot be measured due to the 
tondition o l  the specimen. Weie it  known that this snake came from 
a geographically iiltelmcdiate area, I woultl not hesitate to collsider 
it a inembe1 of an intergiatling population betrveen E. cuborulnt zs and 
I'. t ostrlzne. 

I t  is to be hoped that fullhe1 field woik in the area between the 
known ranges of tllcse two lolnis will bling othel specimens to light. 
, - I he structural gap between the nominal species has almost been 
I~iidgccl by thew three specimens, ancl fuither material may afford 
cvitlcilce as to their ti ue relationships. T h e  keeling of thc dorsal scales, 
01 l'ttk ol it, appears to be a quantitative tliflelence in the genus Blnphr 
1.1t1lc1 than a clualitatike one. 

NATURAI, IIISTORY 

I-IABITAT AND I ( A N G E . - ~ ' ~ ~ s  sl)e(:ies is one of the northern plateau 
lorms which inhabits the slightly more humid mountain areas of this 
arid region. T h e  known distribution extends from the Organ and 
Guadeloupe mountains of southern New Mexico through the Frank- 
lin, Davis, and Sierra Vieja inountai~ls of west Texas, and the Chisos 
M[ountains and Stockton Plateau of the Big Bend region, southward 
through outliers of the Sierra Madre Orient;~l 10 the vicinity of Sal- 
r illo, Coahuila (Map 1). 

A synthesis of the tlcscriptions of the various habitats wihic.11 liavc 
been ascribed to this snake gives little itlea ol what factors may in- 
fluence its distribution. The  Organ Mountains specimen (PSM 6063) 
was taken in an outbuilding standing in a yucca-mesquite-ephydra- 
grassland associati011 at an altitude of about 4100 feet. The  Sierra 
Vieja individuals were taken in a variety of associations, but mainly 
in catclaw-cedar and catclaw-grama. I t  should be pointed out, how- 
clvcr, that all have been collectecl lrom mountains or otherwise rough 
country ant1 were usually found in or near rocky situations, as 
indicated by the Stockton Plateau specimens (Milstcad, Mecham, and 
R/IcClintock, 1950: 555). Most 01' those lronl 7'exas seem to have been 
collectecl lrom situations not far from peiinancnt water, but this 
tlocs not appear to be true of the Organ Mountains individual, noi 
ol some of the others. 

HABITS A N D  LIFE H I ~ T O K Y . - I \ ~ ~ O S ~  110thi1lg is known of the habits 
of K. c-~rhoc~lln? i ~ .  T h e  series or specimens rroln Siei ra Vieja was taken 
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"between sunset ant1 about 10 ~'.i\r.,'' which corroborates the supposition 
111al they arc noct~~rn;ll ,  as evidenced 1)y tllcir large eyes. Since none 
of ~ l l e  snakes llad "obvious food lumps" at that time, i t  may be further 
assumed that the greater part of the niglit is spent foraging unless 
the temperature drops too low. The  fact that one of the specimens 
was located by the rel'lection of light from its eyes (Jameson and Flury, 
1949: 67) is probably nothing more than another indication of their 
size, since size appears to be ;I tletermining factor for "eye shine" 
in amphibians and reptiles. 

'These snakes have been little known, and their food habits in the 
wilt1 do not apl)ear to have becn descriljed. Ditmars (1907: 300) re- 
corded that the three young captive snakes under his observation 
ate mice ant1 young birds readily. Ja~ncson (1956: 55-56) reported a 
captive leeding on mice (Pe~.o~7sysc1rs f~ec lo~nl i s )  with, incidentally, a 
habit like that of Pituophis. One of the specimens examined (UMMZ 
91471) had had the feet of a roadrunner (Geococcyx californ,innus) 
reinovecl frolii its stomach, and another (THHC 7680) had the 
remains o l  a small mammal. 11 these snakes call catch antl eat as 
large a birtl as ;I roadrunner, even at night, then they must be able 
to feet1 on most of the spccies of I~irtls ant1 smaller mammals that 
ot.c111. within their range. 

SUMMARY AND CONCLUSIONS 

A detailed stucly oC the ratsnakes Elnphe rosalzae Mocquard and E. 
~t~bocularis  Brown was made and a description of the proportions, 
scutell,~tion, coloi pattern, ,111tl characteis oC teeth, bkcleton, ant1 heini- 
penis was p~csented. The  i n u ~ u , ~ l  ~clat io~lship of ~llese two species 
is indicated by sinlilarities in all of the characteristics except pattein. 
'1 ]lei1 separation from othcr 1111leric an n1cml)ers of t l ~ c  genus Elnphe and 
tlleil ~cla~lonsl l ip  with llle genus I ' r ~ ~ r o p l ~ ~ ~  is indicated in p,tl ticulai 
by the type ol hemipeni., .ivliicll is lountl, so far as known, only in 
these snakes. 

T h e  two Sol In? tlescribed he1 e, although obvious allopatric I elatives, 
ale considered to be sep'uate species since no intergrading popula- 
tions arc known and \inre the diNe1c11ces I~etwecn the two 1o11ns ale 
Inore nutnerous and of greater extent than are the ordinary differences 
becwcen subspecies in better-known snakes. Nevertheless, they have 
a great nlany similarities antl their geographic distribution (as sug- 
gested by Schmidt, 1925: 88) indicates their common derivation from 
;I \l)et ics ~vhicli ra11ge(1 ovcl the s011111'~vcst (luring p111vial times. 
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Considering the kind and amount of divergence betwcn the two, 
and the relatively l~omogencous population of each, i t  is here sug- 
gcsted that these forms were still in contact (though perhaps somewhat 
tliflerentiated) during the last plu\ial stage (Wisconsin) 01 ~ h c  I'leis- 
tocene epoch, and that they were sepaiated by the extremely aiid 
conditions which followed immediately thereafter. This appears to 
be the minimal as well as the most logical estimate, and allows somc 
5,000 to 6,000 years lor their further divergence as (probably) small 
rcl ic population,. 

This paper is adapted and expanclcd Irom part of a dissel.tation 
s~~bmi t t ed  to the University of Michigan in 1951. I am particularly 
gratelul to the late J. Specd Rogers, Director of the Museum of Zoology, 
a1x1 to Norman Hartweg antl Charles 1;. Walker, ol the Division o l  
R.eptiles and Amphibians, for the privilege o l  working at that insti- 
tution (UMMZ). William L. Hrudon of tllc Museum Staff made the 
line drawings. T h e  study was continued at Haverforcl College, I'enn- 
sylvania, and at the Mountain Lake Biological Station, Virginia, and 
was completed at the University of Arkansas. I am grateful to the 
various ;~dministrators I'or the facilities used at their respective insti- 
c.~ltions. 

I am particularly grateful to lioger Conant for many favors and to 
his wife Isabelle Hunt  Conant [or the photograph of Elaphe subocu,- 
1~t.i.~. My wife, Nlargaret P. Dowling, has followed the progress o l  
the stutly through its various stages and has been editor and copy 
reader lor the final manuscript. My thanks also go to the following, 
w l ~ o  have n~adc  important contributions toward the completion of the 
s t ~ ~ d y :  Charlcs M. Bogert antl Bcssie M. Hecht, American Museum 
of Natural History, New York (AMNH); the late Emmett R. Ilunn, 
Acaclen~y of Natural Sciences of Philadelphia (ANSP); Joseph R. 
Slcvin, California Academy of Sciences (CaAS); Howard K. Gloyd, 
(:hicago Academy of Sciences (CAS); M. Graham Netting and Neil D. 
Richmond, Carnegic Nluseum, Pittsburgh (CM); Karl P. Schmidt and 
Clillord H. Pope, Chicago Natural History Museum (CNHM); Edward 
H. Taylor, University 01 Kansas (KUMNH); Arthur Loveridge, Mu- 
scum ol  Comparative Zoology, Cambridge (MCZ); Jean Guibi., 
Muscuill d'Histoire Naturelle, Paris (MNHP); Robert C. Stebbins, 
Museuin of Vertebrate Zoology, Berkelcy (MVZ); James R. Slater, 
Pugel Sountl Museum, Tacoma (PSM); I~Villiam B. Davis, Texas 
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Coopera~ive Wildlile Museum, College Station (TCWM); W. Frank 
Blair, University of Texas (TNHC); Doris M. Cochran, U.S. National 
hIuseum (USNM). Thoinas H. Lewis and Kenneth S. Norri5 furnished 
valuable information on the ecology of the ratsnakes in the areas 
11nt1er theil- study. 

SPECIMENS EXAMINED 

Elnphe rosnline 

h f ~  xrco: Baj '~ C,rliTotn~a, Comondu (hi\'/ 13767), S ~ I I  Ignacio (hI\'Z 10672). 

I\'I,,Iv X l ~ s ~ c o :  Dor~n , - J I I ~  Co. ,  Organ hlts. neal. San . \ l~gust inc Pays (I'Shl G063) ; 
E d d y  Co. ,  near Casls1)ad Caverns (ILUMNH 8-136) . 

TEXAS: B r e z o s t e ~  Co.,  Black Gap ( T N H C  12888) , Chisos Mts. (CAS 7823, 12242-43; 
CNHhl  27702; U M M Z  90634; LJSNM 103664) ; C u l b e r s o n  Co., 20 mi. N. of \'an Horn 
([ lMhl% 91470) , 23 111i. N.  o l  \'an Horu (IJMMZ 91471) ; Jeff D a v i s  Co. ,  Davis Mts. 
(.4NS1' 13733, I~oloLype, 13734-36, pnralypes, 17049-50, 22179; AMNH 28372; MC% 
6652) , PI~:~ntom Lake (lJIL1hfZ 50002) ; Pecos  Co., Fort Stocktoll (TCWM 207) ; 
Presit l io Co. ,  C .  E. Miller Ranch, 11 mi.  \ V .  of Valentine ( T N H C  3284, 328G, 3290, 
3348, 3-192, 3522, 3883-85, 3904, 3920-21) ; T e r r e l l  Co . ,  6 mi. SE. of Dryden ( T N H C  
12506) , N. D., Blackstone Ranch, 12 mi.  S. o l  Sheffieltl ( T N H C  7680, 8130, 8453) ; 
T'ctl T'et.tle Co. ,  12.5 mi. 14'. of Comstock ( T N H C  4771) . 

hI~.src.o: Coahuil;~, Cualt-o Cienegas (CNHILI 47018); 28 mi. F.. of Saltillo (Chl 
9781). 

N o  I).\II:: C,NMhi 38013. 
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PLATE I 

I-len~ipc~~cs of mcml)ers of tile Rosaliae Section ol the genus Ela1)lle: a.  R. szthocti- 
Inris, everted; b. E. rosaline, dissected out and split longitudinally. Althougll thc 
preparalion of the two specimens is different, their sitnilarities are obvious. T h e  
presence of the spinules on the proximal third of p lie organ (Cor~nd in no other 
A~ucrican nletnher of the genus) is distinctive for this section. In atlditio~i, the 
abserice oC cspccially elongated proximal spines (basal hooks) distinguishes it further 
from that of E. triasbis, and the absence of large distal lobes distinguishes i t  from 
that of otlicr American species. D~.an,ings from preserved specimens Ily Willi;~m I,. 
Brntlon. 
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