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1r;r the light of present day herpetological investigations, 
wliioh have tended towards a breaking up of larger genera 
iiito smaller groups by the use of finer differential characters, 
i t  is somexvhat remarkable that the genus DrynzoDius has ex- 
istccl in its present forin for so long a time. Although both 
Ortenburger ancl Aniaral have shown that great ~liffe~ences 
exist bet~veen various groups of forms of both the nearctic 
and neotropical races, xvl~ich have long been coilsidered as a 
single genus, tlle most obviously heterogeaeous group has re- 
iiiaiiiecl ~uitoncliecl. Thus species such as Drynzarchofi corais 
coruis ancl Drymoluber diclzrous, txvo forms of great super- 
ficial similarity, were split apart, xvhile Dry?nobiz~s boddaertii 
aiicl Drymobizcs rlzognbifer were retained witl~iii the same 
genus. 

Fitzinger as early as 1843 recognized differences within this 
group and assigiied the l~iiowii species to separate genera. As 
recognizecl at  the present time, the geiias Drynzobi~cs is one of 
a group of genera, which might well be referred to as a tribe, 
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including Drymoluber, Drynza~cltout, iPlasticoplzis, Coluber, 
and Salvadora. As a whole they may be characterized as hav- 
ing an attenuated body form, a rather long, narrow head, 
which is distinct from the neck, 15 or 17 rows of dorsal scales 
~~ri t l i  apical pits, 2 postoc~lars, and a reduction in the number 
of scale rows brought about by the dropping of the fourth row 
on each side of the body. 

It is to be further noted that within each of the above men- 
tioned genera, except Drymobizbs, there is a consistency of 
characters. The scales are either lieeled o r  smooth, the anal 
plate is either divided or single, the dentition is a single type, 
and the hemipenis is always of the same character. I n  Dry-  
nzobius some forms have lieeled scales and others have smooth, 
the anal plate is single in some and double in others, there are 
several types of dentition, and vast differences in the hemi- 
penial characters. 

I t  seems evident then, that, as now recognized, the genus 
Drymobius departs from the laws which govern the group, and 
that if i t  can be broken up into several genera, each of which 
is consistent within itself, such a division is not only logical 
but necessary. I n  the present paper my efforts mill be con- 
fined to demonstrating this fact. 

I n  the following discussion four genera only, i.e., those 
which malre up what has heretofore been known as Drymo- 
bizcs, will be considered. The following key shows how easily 
we may brealr up this single group. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A. Scales smooth B 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B. Anal single Drymoluber 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  BB. Anal divided Eudryas 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  AA. Some or all dorsal scales keeled C 
C. Maxillary teeth generally more than 33 

Hemipenis simple n i th  few spines and unflounced calyces 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Del~drophidion 

CC. Maxillary teeth generally less than 33 
Hemipenis more complex with numerous spines and flounced 

. . . . . . . . . . . . . . . . . . . . . . . .  calyces .. . . . .  Dr?l?nobius 
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Since three of the above genera have lain in more or less 
neglect since Fitzinger first referred to them, and the fourth 
was not fully understood by its author, a redescription of each 
is necessary. No attempt will be made in this paper to give 
a full synonomy, since, at  the present time, a revision of each 
of the above genera is under way and will appear in the near 
future. 

Drynzolz~b er Amaral 

1929 Drymolzcber Amaral, Mem. Inst. Butantan, I V :  335. 

Type.-dichrozu Peters, Mon. Berl. Ac., 1863: 284. 
Description.-Body attenuated. Dorsal scales in 15 to 17 

rows, smooth, with apical pits. Ventrals 160-194, subcaudals 
in two rows, 87-123 in number. Anal single, rarely divided. 
Head scutellation normal; supralabials 8, fourth and fifth 
typically entering the orbit. One prae- and two postoculars, 
temporals typically 2 t 2, though great variation exists. Max- 
illary teeth 18-24, generally 22 or 23, subequal or posterior 
one slightly enlarged. Hemipenis not capitate. Sulcus undi- 
vided, with a corrugated fold devoid of spines along the proxi- 
mal portion. Proximal one-fourth bare, spines stout, often 
with distal hook and extending to about one-half the distance 
to the distal end of the organ. Calyces numerous and deep; 
making obscure the nature of the calyces are long, flouncing 
spines which grade into basal spines (Plate I, fig. 3) .  

Range.-This genus appears to be limited to the area east 
of the Andes, and extending from the Guianas to southern 
Brazil. 

Discussion.-A careful study of the characters of this genus 
has brought me to the conclusion that Dr. do Amaral had jus- 
tifiable grounds for his recognition of a new genus. I n  fact 
I anticipated such a step following my examination of Dry-  
mobius braxili, although unaware of the fact that Drymoluber 
dichroz~s entered into the complex. So characteristic is the 
structure of the hemipenis of these two forms, that, coupled 
with the identical number of supralabials and single anal 
plate together with a range confined to the region east of the 



Alldes (to be coliimeated upon later),  i t  ~ ~ o u l c l  prove a diffi- 
cult taslr to sho~v that Dq.ynzolacbe?* is not a clistilict genus. 
Thus lily proposal is that the genus Drynzolzcbei* 110 longer be 
coi~siclerecl monotypic, but shoulcl iaclncle both dichrozcs aiid 
braxili. 

I11 the light of Dr. clo Ainaral's recent stucly,l cliclz~.ozcs 
needs iio fnrther coinmeat, and 69-azili has so recently been 
clescribec12 that a redescription is 11ot necessary. A siniple 
Bey mill shorn the statns of the forms ii~cluded: 

A. Dorsal scales in 15 rows . . . . . . . . . . . . . . . . . . . . . . . . . .  D. dichvous 
AA. Dorsal scales in 1 7  rows . . . . . . . . . . . . . . . . . . . . . . . . . .  .D .  bvazili 

I t  might be added that while Gomes believed that tlie anal 
plate in braxili was both single and divided, I have found only 
a single specimen, that recorded by Gomes, in which tlie 
divicled coliditioll exists. 

Ezedvyas Fitzinger 

1843 Ez~di 'yas Fitzinger, Syst. Rep.: 26. 
1870 D ~ ~ T I L O ~ ~ Z L S  ( E ~ i d v y a s )  DnniBril et Bocourt, Miss. Sci. Mes.: 720- 

730. 
1894 Dvy?izobit~s Bonlenger, Cat. Sa. Brit. Atus., 11: 10-11. 
1931 Dr?lnaobi?~s Amaral, Mem. Iast. Butantan, IV, 1929:  81, 154. 

Type.-bodclaertii Setzen, Myer's Zool. Arch, ii, 1796 : 59. 
Descriptio11.-Body attenuated. Dorsal scales smooth, in 

15-17 rows, with apical pits. Veiitrals 159-206; subcaudals 
in two rows, 79-132 in number. Anal divided. Heacl scutel- 
lation aormal; supralabials typically 8 or 9, fonrth and fifth, 
or fourth, fifth, and sixth entering orbit. One prae- and two 
postoculars; teliiporals typically 2 +  2, ~ ~ i t l i  great variation. 
lfaxillary teeth 18-29, snbeclual, with a more or less distinct 
space before the posterior three or four. Hemipenis not capi- 
tale, snlcus single. Proxiinal one-fourth bare, distal to this 
are long slelzder spines ill about 11 rows, totalling between 50 
andl 60 ancl gracliiig into calyces a t  about the middle of the 

1 do Amaral, A,, Mem. Inst. But., IV, 1929:  333-337. 
2 Goines, J. F., Mem. Inst. But., I, 1918:  81-83, pl. XIV, fig. 2. 



organ. Distal to the spines are deep calyces, flounced with 
spinelilie projections in 15-20 rows. Occasionally several 
rows fol-ming a conlpact mass on border of snlcus, nuinber of 
calyces variable (Plate 111, figs. 1 ancl 2).  

Range.-This genus ranges throughout the Neotropics fro111 
southern Mexico through Central America and southward to 
Argentine on both sides of the Andes. 

Discnssion.-The genus is, perhaps, the most complex of 
the entire group. Into i t  fall two forms, boddaertii and Bifos- 
satzrs. The vast range of the former has led me to ~nake a 
thorough investigation of the fornls, and the results of this 
stucly are to appear shortly. I t  is sufficiei~t to say at  this time 
that distinct subspecies exist, all of ~vl~ich,  with the possible 
exception of one, have long since been aamed. So complex is 
the synoi1omy that the proper nomenclature to be applied to 
the various subspecies cannot be presented at this time. Like- 
wise, bifossatzcs may probably be broken a p  into several varie- 
ties. Dr. do ilmaral has recently nanzed t~vo snbspecie~,~ but 
as yet a careful clzeclc of the material has not been made. 

Dend~oplzidion Fitzinger 

1843 De~adrophidion Fitzinger, Sys. Rep.: 26. 
1860 BDendrophidiztm Cope, Proc. Acad. Nat. Sci. Philad.: 5G1. 
1870 Dendrophidion DumBril et Bocourt, Miss. Sci. Mex.: 730. 
1894 Drywtobizis Bouleager, Cat. Sn. Brit. Mus., 11: 15. 
1895 Cacocalyx Col~e, Tran. Am. Phil. Xoc., XVII: 205, pl. XIX, 1. 
1931 Drymobitis Amaral, Mem. Inst. But., IV, 1929:  82, 154. 

Type.-de?zd~oplzis Schlegel, Pliys. Serp., 1837: 196. 
Dcscriptioa.-Body attenuated. Dorsal scales keeled, in 17 

~OTT'S, with apical pits. Ventrals 145-172; subcaadals in t~vo 
rows, 94-158 in nnmber. Anal single or divided. Head sen- 
tellation normal; supralabials typically 9, fourth, fifth, and 
sixth ellteriiig orbit. One prae- ancl two postoculars; tein- 
porals typically 2 + 2, with great variation. Maxillary teeth 
33-50 in coiitinnons series and subequal. Hemipenis very 
simple; sulcus ~ulclivided; proxi~nal portion bare, clistal one- 

3 d o  Amaral, A,, Bull. Ant. Inst. Am., IV, 4, 1931: 8G. 



fourth with 10-15 shallow calyces ~vhich are unflounced and 
beneath which lie a very few short spines i11 about eight poorly 
defined lo~lgitudinal rows (Plate I ,  figs. 1 and 2) .  

Range.-Northern South America and Central America. 
Discussion.-This genus, so similar i11 appearance to the 

other genera, sho~vs a great departure from the others in the 
hemipenial form. The organ in this genus represents what is 
either the most primitive or most degenerate type in  the Colu- 
brinae. Although the hemipenes of nun~erous supposedly 
related genera have been examined, I have been unable to find 
anything even remotely resembling that of Dendrophidion. 
The structure of the organ is the same i11 both species referred 
to the genus, dendrophis and bivittatzcs, but is more primitive 
in the latter. 

With reference to the synoilomy of this genus, Cope first 
described i t  and properly noted Fitzinger as its a ~ t h o r . ~  The 
former, however, noted that i t  was to be split from Drynzobius 
on the basis of keeled scales and two praeoculars. I n  all the 
material examined, I have been unable to find any specimen 
with two praeoculars. Cope further chaaged the Greek end- 
ing ion to the Latin iugn. Dumhril and Bocourt offered the 
first accurate description of the genus in 1870.j I n  1895 Cope 
designated a new genus, Cacocalyx,' assigning as its type per- 
carinatzu. Unfortunately the description of percarinatus is 
poor, but the excellent figure of the henlipenis leaves no doubt 
that Cacocalyz should be referred to Dendropkidion. 

1843 Drgn~obiz~s Fitzinger, Sys. Rep.: 26. 
1894 Drumobius Boulenger, Cat. Sn. Brit. Nus., 11: 14, 17. 
1931 Drumobius Amarnl, Mel11. Inst. But., IV:  154-155. 

Type.-?nargaritiferus Schlegel, Phys. Serp., 1837 : 184. 
Description.-Body attenuated. Dorsal scales keeled, in 17 

rows, with apical pits. Ventrals 142-168 ; subcaudals 85-126, 

4 Cope, E. D., Proc. Acad. Nat. Sei. Philad., 1860: 561. 
5 DumBril, M. A. and Boeonrt, M., Miss. Sci. Mex., 1870: 730. 
G Cope, E. D., Trans. Am. Phil. Soe., XVII, 1895: 205, pl. XIX, 1. 
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in two rows. Anal divided. Head scutellation normal; 
supralabials typically 9, fourth, fifth, and sixth entering orbit. 
Oiie prae- and two postoculars; temporals typically 2 + 2. 
Maxillary teeth 22-34, noticeably enlarged posteriorly. Hemi- 
penis similar to that of Eudryas  except that the basal spines 
are shorter (resembling those in Defidrophidion) and are gen- 
erally in 12 or 13 longitudinal rows with the calyces in more 
than 20 rows, whereas in Eudryas  the spines are in 11 rows 
and the calyces are usually in less than 20 rows (Plate 11, figs. 
1 and 2). 

Range.-This genus is confined to northern and western 
South America, and is the only one which enters the Nearctic 
Region to any great extent. 

Djscussion.-To this genus have been assigned two forms, 
maygaritif erus and rlzonzbif er. The very distinct keels on the 
scales make it easily recognizable from all forms except the 
genus Dendropkidion, from which i t  differs in penial struc- 
ture, A revision of the two species is a t  present under way. 

In  any discussion relating to the origin and affinities of a 
group of genera or species, the coiiclusions arrived a t  must 
necessarily remain, a t  best, highly problematic. That certain 
conditions exist which appear to point towards orthogenetic 
development can be stated as a fact, but the interpretation of 
the conditions is ever open to question. I n  the following dis- 
cussion the interpretation of the data which I have before me 
will be presented, but I do not mean to imply that the con- 
clusions set forth are any more than a highly speculative ex- 
pIanation of what might have occurred within the group. 

I n  attempting to follow the trend of the development of this 
group a number of characters must be considered. Most im- 
portant among these are the structure of the hemipenis, the 
number of teeth, the number and type of scales, the tail 
length, and, a very important factor, the geographical distri- 
bution. 
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I n  examining tlie first of these we are a t  once given a very 
definite clue. I n  Dendrophidion there is a very simple type 
of henlipenis. Tho calyces are few aiid the spines are short 
and limited in number. Thus i t  can be placed at  one end of 
ail orthogenetic line. An examination of the genital organ of 
Dryy~zobius slio~vs the same type of spine occurring in greater 
nnmbers and an increase in coiilplexity of the calyces. I n  
Ezcdryas, the basal spines have lengthened and are ii~uch bet- 
ter developed, while the calyces remain similar to those in 
Drynzobius. Dry~nolzcber has a liemipenis different from ally 
of the other forms, since the spines are heavy and have devel- 
oped to sollie extent on tlie fringe of the calyces. Thus i t  may 
be concluded that Drynzoltcber has sprung from a different 
line; possibly directly from Dendrol.op7zidio.n, or an overdevel- 
opment of spines may iiidicate a close relationship to Eudl*yas. 

Thns, considering heinipeiiial structure, the follo~ving rela- 
tionship may exist : 

I t  is impossible to state i11 which clirectioii this progression 
has proceeded, but, because of the very simple strnctnre in 
Delzdroplzidion, i t  may logically be assumed that this is the 
primitive form. To this list might be added Drymay-clzon, in  
which the calyces have developed i11 complexity at  the expense 
of the spines ; Drywzarclzon may have a direct coniiectioll ~ i t h  
Ez~dryas .  I t  is further to be noted that the step between Den- 
droplzidion and Drynzobim is so great that there should be an 
intermediate form. This interinediate may liave occurred 
and become extinct, or i t  may remain as yet nlidescribed. But 
the lack of a similar co~ineetioii between eitlier Dendroplzidion 
or lCz6drya.s and Drynzolz~ber has led me to believe that the 
t v o  steps were probably made witliont an intermediate form. 
(Plate I V  shows the generic types of hemipe~~es.) 

Turiiing next to the tooth number i11 tlie groups the follow- 
ing conditio~i exists : 
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Dendroplbidio?t Drymobius Eudryas  Dryvnoluber 
Range . . . . 33-50 22-34 18-29 18-24 
Average . . . 37 2 8 25 22 

This again indicates that the line is Dendroplzidio~z to Dry-  
mobius to Etcdryas. Drymolzcbev appears to be related 
directly to Ezcdryas on the basis of this character, so that the 
assumption that i t  was derived from it on penial structure is 
strengthened. Drymarchon has fewer teeth than Drymo- 
lz~ber.  

An examination of the anal plate shows that in Dendro- 
phiclion this plate is both single and double. I t  is single in 
Drynzoluber and divided in both Drymobitu and Ezcdryas. 
I n  as much as both conditions exist in Dendroplzidion, it may 
be possible to place the latter a t  one end of the line. The 
single anal plate in Drynzolzcber seems to indicate a closer rela- 
tionship t o  Dendrophidion than to Eudryas.  

The dorsal scales again give some clue to relationships. I11 

Dendrophidion and Drzjnzobiz~s they are keeled, while in 
E z d r y a s  ancl Drymolzbber they are smooth. I n  both the for- 
mer genera the scales are in 17 rows, while i11 the latter two 
they are in 15 o r  17 rows. Here again Dendroplzidion and 
Drzjmobizu are grouped, as are Eudryas  and DrymoLuber. 

An exainiiiation of the number of supralabials shows this 
sanie condition. They number 9 in both Dendrophidion and 
Drysnobius, 8 or 9 in Ezcdryas, and 8 in Drymoluber. Thus 
Eudryas  lies between the former two genera and Drymolzcber. 

The average tail length in the group is as follomrs: 
Dendrophidion D ~ y m o b i z ~ s  Ez~druas  Drymoluber 

.38 .32 .28 about  .22 

Again an orthogenetic line seems to have been established. 
Taking into consideration all the characters, it is possible to 
indicate the followiiig relationship : 

Dendrophidion- Dry?nobiz~s- Ez~druas- D~u?nolz~ber  

I t  might fnrther be mentioned that in Dendroplzidion den- 
drophis the acl-tllt coloration, a banded condition, is similar to 
the juvenile coloration of the other forms. This might possi- 
bly be looked upon as a case of phylogenetic primitiveness. 



To discover in which direction this development has pro- 
gressed, it is necessary to turn to a discussion of the origin 
of the South America11 Colnbriiiae and to the geographical 
range of the group. 

It is to be noted first that all the genera of Colubrinae in 
South America, with the exception of the Spilotes-Phry- 
nonaz-Chironius complex (a group of forms which are 
members of what might possibly be referred to as another 
tribe), belong to the Dg-ymobius-Coluber-Masticophis tribe 
already noted. Thus a connection between these nearctic and 
neotropical forms must be established. 

An examination of the nearctic forms shows that such a 
connection possibly does exist in living forms. The hemipenis 
of Coluber, Masticophis, and Salvadora is remarkably eon- 
stant in spine structure, in that there is in all three genera 
one or more large basal spines. This character does not occur 
in any neotropical genera, so that another gap in the line is 
present. Here again it is possible that the mutation was made 
in a single step, or the intermediate genus is either unlinown 
up to the present or has been exterminated. In  other charac- 
ters, however, the genera are obviously closely related to 
Eudryus .  The tail continues to shorten, the teeth decrease 
in number, the dorsals are in 15 or 17 longitudinal series, and 
the supralabials range from 7 to 9. Thus there is a continua- 
tion of the Dendrophidion-Drymobius-Eudryas line in the 
Nearctic Realm. The entire group seems to have progressed 
through the following series : 

Masticophis 

t 
Salvadora 

t 
DrymoZuber 

t 
E z ~ d r y a s  

t 
D r y m o b i f ~ s  

1' 
Dendrophidion 



I n  cliscussing the direction of progression two possible ex- 
planations present themselves : 

(1) Dendroplzidion represents the most primitive form of 
the group, and from i t  or a pro-Dendroplzidio?~ stock has been 
derivcd all neogaeic (or possibly all) colubrines ; or 

( 2 )  The subfamily Colubrinae had its origin from some 
other form, and Dendrophidion represents a highly special- 
ized or secondarily degenerate form. 

I n  making a hitical examination of the first possibility sev- 
eral (:onsiderations seem to dispose of this argument. Dunq7 
on a purely statistical basis, points with some confidence to 
North America as the ancestral home of the neogaeic colu- 
brines. This seems to me a wholly unwarranted conclusion. 
The mere fact that the Colubrinae have found Nearctica a 
inore favorable area for differentiation than Neotropica, does 
not, from nly viewpoiat a t  least, offer sufficient grounds for 
assuming that area as the center of dispersal. The fact that 
the ophiines are the colubrid representative of the neotropical 
oplzidian fauna suggests that an earlier colubrine group, of 
which the Drynzobizcs and Xpilotes conlplexes remain as relicts, 
has been crowded out or exterminated. If the nearctic colu- 
brines were thus cro~vded from South America, this periph- 
eral group has become highly successful in a new habitat. 
That this is a very plausible explanation of what has actually 
occurred seems evident on the basis of two lines of evidence: 

(1) The supposition that the simple hemipeilis is a primi- 
tive type is strengthened by the fact that the probable primi- 
tive type of coloration occurs with i t ;  the simultaneous occur- 
rence of these two factors does not seem wholly coincidental; 
and 

( 2 )  The decreasing number of other characters following 
the increasing complexity of the lzemipenis indicates a special- 
ization, since evolution seems to be accompanied throughout 
the Ophidia by a decrease in number of characters such as 
teeth, tail length, etc. (compare the aglyphs with the protero- 
glyphs and selenoglyphs). That this point offers a new field 

7 Dunn, E. R., Copeia, 111, 1931: 116. 



for study, is suggested; as a generalization i t  appears to be 
true superficially. 

There is yet another way in which the presence of what 
might be considered the primitive form in the neotropics may 
be explained if we follow the principle of matt he^;^ i.e., to 
assume that the primitive form is to be found on the periph- 
ery of the range of the group. Let us suppose that Dendro-  
ph id ion  or p r o - D e n d ~ o p h i d i o n  actually existed in  North 
America. A t  the point of origin i t  is possible that i t  gave 
rise to a forni more successful than itself and was crowded by 
i t  to the periphery of the range or northern South America. 
At this point the unfavorable environment would cause modi- 
fications until the several genera were established in South 
America. Thus Dendroplz idion might still be considered the 
primitive form and a t  the same time occur 011 the periphery 
of the range of the entire subfamily. 

Turning now to an examination of the second argument, its 
plausibility is somewhat more difficult to establish and calls 
for a more fantastic explanation of the presence of Dendro-  
ph id ion  in Neotropica. If it is assumed that evolution has 
proceeded toward a seemingly degenerate hemipenis and an 
increase in the number of other characters, a direct line 
(already referred to) is established, but the occurrence of the 
primitive type of coloration along with the very siniple liemi- 
penis cannot be explained unless evolntion has repeated itself 
or unless this character is completely disregarded. 

Summing up the plausible possibilities i t  can be said that 
Dendroplz idion represents either a primitive form at  the point 
of origin or a primitive form on the periphery. That Dendro-  
ph id ion  represents a specializecl form does not seen1 logical in 
the face of the data presented. 

Thus far  we have considered only the ii~orpliological cliarac- 
ters in seelciiig an evplaiiation of the presence of Dendro-  
ph id ion  in South America. Let us now turn to an examina- 
tion of its distribution with reference to the other members of 
its gronp. The followiiig diagram gives the ideal distribntion 
of the group, the actual ranges being shown in Plate V :  

SiMatthe~v, W. D., N. Y .  Acad. Sci., XXIV, 1915: 171-318. 



Seliematie rcpresclltatioii of the ranges of the several genera under 
discussion. The lo~ver quadrangle represents Sou t l~  America, the upper, 
Norill America, u:llile tlie interveliing polygoii is  eqnivalent to Central 
America. Key to t l ~ e  ranges: 

1 DonchopYdioii 

D T y ~ n o Z z ~ b e ~  

hTl C o l r b e ~ ,  Xasticop71is, and Salvadoiu 

m] DT?/?nobirs 

11 is t o  bn iiotcil t h a t  Dendr-opl~iclio?~ occupies the very cen- 
ter of i l ~ e  range of the group in Sontli America. If we apply 
the distribution to the first morphological exylanatioli, a very 
credible scheme results. Defzd~ophidion,  the parent form, 
inhabited i ~ o r t l i e ~ ~ ~  Soutl~ America. At this point it gave rise 
to a more plastic form, DrynzoDizcs, which was able lo spread 
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out and occupy the surrounding area as well as the region at  
the point of origin. Likewise Drymobius gave rise to E u -  
dryas, which mas able to spread over most of South and Cen- 
tral America. Next in the morphological line is Dq*ymoluber, 
followed by Xalvadore. From its geographic positioi? i t  is 
improbable that the latter was derived from the former. It 
is to be noted, however, that the gap between Eudryas  and 
Salvadora wikh respect to teeth, supralabials, oculars, dorsals, 
etc., is not large. The hemipenis of Salvadora, moreover, rep- 
resents a possible intermediate between E z ~ d r y u s  and Masti- 
coplzis. It seems logical, therefore, to assume that Eudryas  
gave rise separately to Xalvadora in northern Nexico and to 
Drymoluber in South America east of the Andes, producing 
the f ollo'wing line : 

Coluber 

t 
Masticophis 

t 
Drynzobius 

1' 
Dendrophidion 

Considering both geographic and morphologic characters, i t  
is very probable that Dendrophidion represents a primitive 
form at  the point of origin. 

If we attempt to fit together the geographic factors with the 
morphologic in an effort to show that Dendrophidiolz repre- 
sents a primitive form on the periphery, a result is produced 
which is too illogical to accept. If ' Dendrophidion were 
crowded into Sonth America and there gave rise first to Dry-  
nzobius which in turn  produced Eudryas ,  the distribution 
would be acceptable; but to assume that in North America it 
gave rise to a Xalvadora-Masticophis-Colzcber group i11 a 
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single long step and later in South America filled in the inter- 
veiling gap is beyond the limits of my imagination. If ,  on 
the other hand, we were to suppose tliat, having given rise to 
the North American group, the latter were to give rise t o  
Ezcdryas and Drymobizcs respectively, both of which were 
crowded into South America, it is probable that the stem form 
would lie on the periphery of the range of the entire group 
rather than remain surrounded by the other forms. 

Thu~i I believe that all evidence, both morphological and 
geographical, points t o  Den-d~oplzidion as the primitive form 
lying at  the point of origin. 

1. The genus Drygnobius should, because of its diverse 
nature, be split into several genera in order to conform to the 
laws of the group of which i t  is a part. ' 

2. It is proposed to split this genus into the genera Den-dro- 
phidiolz, Drynzobizcs, Ez~dryas ,  and D~*y~noZuber. 

3. 13ecanse of its niorphological and geographical peculiari- 
ties i t  is believed that Derzdropl~idion represents the primitive 
form of the group and that the other genera successively were 
derived from each other in the order noted. 

I n  the preparation of this paper much aid from numerous 
sources has been received, and I wish to take this opportunity 
to express my sincere thanks to all those who assisted in the 
worlr. 

I am indebted primarily to Dr. A. G. Ruthven, who sug- 
gested the problem and offered innumerable suggestions 
throughout the course of the work. To Mrs. H. T. Gaige, Dr. 
Carl Hubbs, Dr. E. C. Case, Dr. I?. N. Blanchard, and Mr. 
Norman Hartweg, of the University of Michigan, my thanks 
slionlcl. be expressed for the aid and helpful criticism ~vhich 
they offered. Dr. Thomas Barbour and Mr. Arthur Love- 
ridge of the Museum of Comparative Zoology, Dr. G. I!. 



Noble of the Anierican Musenin of Natural I-Iistory, Mr. 1Tar1 
P. Schniiclt of the Field Museum of Natural I-Iistory, and Dr. 
Afraiiio do Amaral of the I~istitnto En ta i i t a~~ ,  lriiiclly loanecl 
material. Mr. 11. L. Parlrer aiicl Mr. J. C. Eattersby, of the 
British Museum (Natural History), snppliecl nine11 valuable 
data. Miss Grace Eager, of the Mnset~iii of Zoology, ex- 
peiidecl consiclerable tinie aildl effort in the proclnction of the 
clra~viags. 





PLATE I 

FIG. 1. IIeinipenis o f  De?tdropl~idio~l rle?irii~opliis, U. o f  M. ,  Nus. Zool. 
X o .  67927. 

FIG. 2. I-Ic~iiil~e~lis o f  J)e?i~7~0~11~ic?iol~ B i v l t t n t ? ~ ~ ,  M .  C. Z. ,  No. 21984. 
FIG. 3. I-Ic~llipeilis o f  I)7.?/1tiol'l~b87. Bi.nziii, M. C. Z., No. 20'707. 





PLATE I[ 

FIG. 1. E1eiilil)cilis of I ) ) ~ ! I I I I O ~ ~ I ( S  ~ h o r ~ t b i f e l . ,  IT. of  AT., &![us. Zool., KO. 
54959. 

FIG. 2 .  I-Lciiiipeiiis of I)r!jttlobius ~izc~rgczri l i fc i~c~.~,  U .  of M., Mus. Zool., 
No. 63365. 





PTATE 111 

FIG. 1. T1e111il)ouis ( I S  l<rc17r.!lccs 71otltltrc~i'/ii, r. o f  ;\I., X ~ I I S .  Zool., KO. 
43597. 

L. ' I~ : .  2. I l e ~ t ~ i l ~ c ~ r r i s  of I!'ii~i,.!itrs 71iflo.sni/r.s. l \ r .  ( ' .  %., No. l t i G R 9 .  





PL,\TE IT' 

S'latc s l ~ o ~ v i n j i  tlic o l . t l ~ o g c ~ ~ c t i c  de\ -c , lo l ,~~ie t~t  of  t l ~ c  I ~ c ~ r r i l ~ c w i s  t l ~ r o n g l l  
1 lie SC'\-CI.;I~ gCI1Cr:I. 

I .  I L)c.ttt7r~o~~l1itlio11 t l ~ ~ i t / r . o p l ~ i s ,  1'. .of 31., 4111s. Zool., KO. ( i i S l ? i .  
I :  2 .  I)r.!jr~roDi~r.s 1.1101rt7jif(~t~. U. of  h'l., h lns .  Zool., Ko.  54939. 
I 1 ,  h'i~t/~.!jtr.s bifo.scclirs, M. C.  Z., Yo.  l(i(i89. 
I .  4. l)i~,~jlico!c~h(~r 111,trrili. M. C. Z., X o .  2 i l iOi .  





M ; I ~  sl~o\\-ii~,g the  gc1lc1.i~ Inllgcs of t l~ i l  fo1.111s disoasscd. 'I'l~c r:111gc of 

I ) c ~ ~ t i ( ~ ~ o l ~ l ~ i t l i o i c  should l)c sllon.n as extending illto Bolivia. 






