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ADVERTISEMENT.

The scientific publications of the United States National Museum
consist of two series, the Proceeding8 and the Bulletins.

The Proceeding8, the first volume of which was issued in 1878, are
intended primarily as a medium for the publication of original, and
usually brief, papers based on the collections of the National Museum,
presenting newly acquired facts in zoology, geology, and anthro
pology, including descriptions of new forms of animals, and revisions
of limited groups. One or two volumes are issued annually and dis
tributed to libraries and scientific organizations. A limited number
of copies of each paper, in pamphlet form, is distributed to specialists
and others interested in the different subjects as soon as printed.
The dates of publication are recorded in the tables of contents of
the volumes.

The Bulletins, the first of which was issued in 1875, consist of a
series of separate publications comprising chiefly monographs of large
zoological groups and other general systematic treatises (occasionally
in several volumes), faunal works, reports of expeditions, and cata
logues of type-specimens, special collections, etc. The majority of
the volumes are octavos, but a quarto size has been adopted in a few
instances in which large plates were regarded as indispensable.

Since 1902 a series of octavo volumes containing papers relating to
the botanical collections of the Museum, and known as the OontrilnL
tiona from the National Herbarium, has been published as bulletins.

The present work forms No. 114 of the Bulletin series.
WILLLUI DEC. RAVENEL,

Administrative .A8sistant to the Secretary
In charge of the United States National Museum.

WASHINGTON, D. C., July 19, 1921.
m
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A REVISION OF THE KING SNAKES:
GENUS LAMPROPELTIS

By F'RANx N. BLANOHABD,

11l1tTUctor in Zoology, Unillerrity oj Mic1Iigan, .Ann .Arbor.

INTRODUCTION.

The snakes of the genus Lamproptltu have long been in a state of
great confusion from the systematic standpoint. Only about one
third of the forms now recognized have been at all cle8l'ly defined i
of the rest some have been known from only a few specimens each,
some have been unnaturally divided among several forms, and
others have been included under a single name. The confusion has
been greatest among the forms here included in the "triangulum
group." In this group wide differences occur in color pattern
among forms exhibiting great similarity in structural features and
striking resemblance in pattern between others that are quite dis
tinct in scutellation.

The reasons for this systematic confusion are mainly two: (1)
Many of the forms have been known from only a very few specimens,
and even these have not been assembled by anyone reviewer. This
has made it difficult or impossible to correctly evaluate the differ
ences exhibited, with the result that forms only distantly related
have been regarded as identical or only subspecifically distinct, and
others that are obviously identical have been considered distinct.
(2) Taxonomists have often disregarded the geographic probabilities.
Thus many absurd definitions and groupings have made identifica
tion difficult and uncertain. Locality meant little; sometimes the
head of a specimen would belong to one name and the body to an
other. With the systematic status of forms in such confusion, but
little can be done toward acquiring a knowledge of habits, life his
tories, and ecologic and economic relations.

It was to bring order into this puzzling group of important and
economically valuable North American snakes and to put their
classification on a genetic basis that the present study was undertaken,
and the work is regarded as completed if the numerous forms have
been defined, our knowledge about them brought up to date, and
their genetic relationships traced out as well as the material at
present available will allow.
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Every means has been taken to make the present review as accurate
and as complete as possible. Specimens have been borrowed from
many collections, both public and private, throughout the United
States. The assembling thus of 8. great many specimens not pre
viously reported upon has helped greatly to a better understanding
of the distribution and relationships of the various forms. Every
specimen has been subjected to a careful examination of structural
and color pattern features. The former have of course been regarded
as of more significance than the latter in establishing relationships,
but, as a matter of fact, when the patterns of two specimens were
similar and the structural features different it was evident in nearly
every case that the resemblance in patterns was only superficial or
general, and that features easily overlooked were usually present to
confirm the fundamental differences.

It is fully realized that the present effort is but a preliminary at
tempt at an understanding of the genus, and for this reason care has
been taken not to obscure features that may later prove to be of
importance. Nothing is to be gained by "lumping" of doubtful
forms; apparent constancy throughout a definite geographic range
has been deemed sufficient to warrant recognition by name, and inter
gradation has been the criterion of subspecific distinction. If an
error has been made, the name will call attention to it, and will
result in ultimately determining the proper status of the form.
However, it is believed that more abundant material will increase
rather than diminish the number of forms now recognized, and,
where the material has suggested such a possibility, attention has
been drawn to the fact.

About 1,600 specimens have been assembled for examination.
This is but few, to be sure, when compared with the numbers often
available in other groups of animals, but very good for king snakes,
for it should be noted that the great bulk of this number is the result
of chance collecting of forms that are, in general, not plentiful any
where, and that it is more than four times as many as could ever
have been examined by any previous reviewer. Nearly all tb.e type
specimens of the genus are in the United States National Museum,
in Washington, and the Academy of Natural Sciences of Philadelphia,
and these have been examined. One hindr&llce to the work has been
the occasional lack or ambiguity of information as to locality. Speci
mens without locality labels or with vague or indefinite localities are
valueless, and those with incorrect labels are worse than useless, be
cause they are apt to be misleading. Collectors can not be too care
ful about attaching to their specimens exact information as to locality
as soon as possible after collecting, and if they will also attach brief
notes on habitat, they will add much to the value of the specimens.

It is hoped that the present work will emphasize the serious
inadequacy of our knowledge of the king snakes. The maps of distri-
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bution will show from what localities specimens are needed. But
above all there is great need of reliable infonnation on the natural
history and ecological relations of all forms in the genus. Many
students of wild life already know far more about the habits of
some of these forms than they will find in these pages, and this fact
should encourage them to report any careful observations on all
phases of the natural history and ecological relations that they may
have opportunity to make.

Grateful acknowledgment is hereby extended to the numerous
museUlll.J and individuals who have assisted by loaning specimens
or supplying needed information on particular points. First of all
the writer desires to express his gratitude to Prof. Alexander G.
Ruthven, director of the Museum of Zoology of the University of
Michigan, under whose general direction the work has been carried
on, for suggestions and encouragement throughout its progress.
Much assistance has been rendered by Dr. Leonard Stejneger for
providing the opportunity to study the large collection at the United
States National Museum, and for placing every available facility
at the writer's disposal. Thanks for the use of large and important
collections are due especially to Dr. John Van Denburgh of the
California Academy of Sciences, to Dr. Thomas Barbour of the
Museum of Comparative Zoology, to Mr. Henry W. Fowler of the
Academy of Natural Sciences of Philadelphia, to Dr. J. O. Snyder of
Leland Stanford University, to Miss Mary C. Dickerson of the Ameri
can Museum of Natural History, to Dr. Joseph Grinnell of the
University of California, to Dr. Lawrence E.Griffin of the Carnegie
Museum of Pittsburgh, to Dr. Albert H. Wright of Cornell University,
and to Mr. Carl L. Hubbs of the Field Museum of Natural History.
Smaller, but for the most part very important collections, have been
received from the Kansas State Agricultural College, the University of
Kansas, the Brooklyn Museum, Iowa State College, the San Diego
Natural History Society, Ohio State University, Wesleyan Univer
sityof Connecticut, the Colorado State Teachers' College, the Univer
sityof Colorado, the Colorado State Agricultural College, the Alabama
Natural History Museum, the University of Arizona, Smith College,
the Public Museum of Milwaukee, Charles Mohr Natural History
Museum of Mobile, the Victoria Memorial Museum, the University
of Wisconsin, Dr. W. S. Blatchley, Dr. T. L. Hankinson, Mr. H. P.
Loding, Dr. E. R. Dunn, Dr. Thomas Van Aller, Mr. J. W. Mackel
den, and Mr. W. R. Jones. Everything received has been of material
help. Often the receipt of only a few specimens has resulted in the
solution of an important problem.

In the lists of specimens examined, which accompany the descrip
tions of the various forms of the genus, the collections in which the
specimens may be found are referred to as follows: .Acad. Ph1la.•
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Academy of Natural Sciences of Philadelphia; Ala. MtuJ., Alabama
Museum of Natural History; American, American Museum of
Natural History; W. S. Blatc1l1ey, private collection of Doctor Blatch
ley of Indianapolis; Brooklyn M'UIJ., Brooklyn Museum; Calif. Aead.
Sci., California Academy of Sciences; Oa~, Carnegie Museum of
Pittsburgh; Golo. S. Aur. Ool., Colorado State Agricultural College;
Oolo. S. T. 0., Colorado State Teachers' College; Oornill UnitJ.,
Cornell University; Field, Field Museum of Natural History; W. R.
Jones, private collection of W. R. Jones of Satsuma, Alabama;
Kans. S. Aur. Ool., Kansas State Agricultural College; Kans. UnitJ.,
Kansas University; H. P. Lading, collection of H. P. LOding of
Mobile, Alabama; M. O. Z., Museum of Comparative Zoology;
San Diego MtuJ., San Diego Natural History Society; Ohio UnitJ.,
Ohio State University; Stan. UnitJ., Stanford University; U.S.N.M.,
United States National Museum; Uwi.tJ. Ariz., University of Arizona;
M. V. Z., Museum of Vertebrate of Zoology of the University of
California; Uni'V. Golo., University of Colorado; UnitJ. Mich.,
Museum of Zoology of the University of Michigan; T. ron Aller,
collection of Dr. T. van Aller of Mobile; Wesleyan UnifJ., Wesleyan
University of Conneciticut.

References in the text are to author, year, and page, and are to be
Cound in full in the Bibliography. References in the synonomies,
which are inclosed in brackets have not been examined by the writer.

All of the outline and color pattern drawings are the work oC
Miss Doris M. Cochran of Washington, District of Columbia, and all
are originals except figure 37 oC Lampropeltis getul'UIJ brookri which
was prepared from a drawing kindly loaned by Dr. Thomas Barbour
of the Museum of Comparative Zoology.

In further explanation it should be mentioned that solid circles
on the maps of distribution indicate localities from which specimens
have been examined, and hollow circles indicate reports that are
believed to be trustworthy. Only localities that are at least 88

specific as counties are plotted, and a single circle may represent
several records near together.

GeDUS LAMPROPELTIS Fltllnger.

1843. SphenophV F1'rzING••) Sye. Rept., p. 25 (type, Curonella coccinea Schlegel).
1843. Lampropdtia FrrzINGEa, SYI. Rept., p. 25 (type, HerpdodryrJl getultU

Schlegel). '
1853. OlOeOla BAIBD and GIBABD, Cat. N. Amer. Rept., pt. 1, p. 133 (type, Cala

1I'I4ria claptOidea Holbrook).
1853. OphiboltUI BAlBD and GIRARD, Cat. N. Amer. Rept., pt. 1, p. 82 (type,

Herpetodryal getultUI Schlegel).
1876. BelioplaV LocEINGTON, Proc. California Acad. Sci., vol. 7, p. 62 (type,

ION.ItuI LockiDgton).

Description.-The genus LampropilN of Fitzinger, established upon
the Herpetodryas getu1lu.l of Schlegel (1837, 198) and later defined as
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FIG. l.-L.ulPBOPJ:LTIa GZTULt18 lI1"LENDIDA.
(U.S.N.X. NO. lMlI). 1t X NU. lIID. SBOW

ING JlOIlJLU. ABIU.NGEKKK'r or BUD PLA'R8
nOli .BOVl:. I, nONTU; f 11II, INTJ:RNAUL;
I, LOaLU.; lID, .~; pa, r.amw.L; pl. raSo
RONTAJ.; po, P08'l'OC'O'L.Ul; pr, nEOCULAR; r,
BOIlTlU.L; tl, P, P, DXP01LA.LS 01' '!'lIE nJLI"r,

SECOND. AJlD nmw KOWS, aK8l'ECTIVELY; w,
t1J'1'ER LABIA1.8.

Ophibolm by Baird and Girard (1853, 82), belongs to the family
Ool~. It was separated in 1860 by Cope (254) from the
(Joronel/n. of the Old World on the presence of the entire instead of
divided anal plate, and in 1862 (302) the same author noted the
further difference of two scale pits instead of one.

The genus may be diagnosed as follows: Maxillary teeth, 12 to 20,
solid, slightly increasing or slightly decreasing in size posteriorly,
subequal, or the last two a little enlarged; mandibular teeth decreasing
in size posteriorly; head not or but slightly distinct from neck; eye
moderate, with round pupil; scales
smooth, with two apical pita, in 17 to
27 rows; anal plate entire; tail mod
erate, caudals in two rows.

Thecephalicplates are normal (fig.
0, consisting of paired parietals, pre
frontals, internasals, and single fron
tal; the n08trillies between two na
sals; the lorea1 is normally present
(commonly absent only in dap8O'iiles
and 'fJirginiana)j there is normally pa --- --
one preocular, and two postocul&l'8; /2 <:_
the temporals are normally two in /1<:_ -
the first row, three in the second, and
four in the third (except daptloides,
t'irgimana, and micropholiB in which
there is usually one less in each row,
and alterna in which there is one
more in each row); the upper labials
are normally seven, varying fre
quently to eight only in jloridana,
pyrrhomilaena, and calligaKterj the
lower labials are normally nine, the
fifth largest, being commonly eight
only in daptl0ide8, virginiana, and
rlwmbomacu1ata, and commonly ten
only in conjuncta, pyrrhomilaena, and caaigaBter. The first lower
la.bials meet on the median line behind the triangular mental plate at
the symphysis of the lower jaw, and are succeeded by two pairs of
parallel chin shields, the posterior of which are not often longer than
the anterior and may be only half as long and separated by one or
two small scales.

On the body there are from 17 to 27 longitudinal rows of dorsal
scales wider on the lower row or two and narrower above, all perfectly
smooth, and each provided with two pits near the posterior extremity.
On the abdomen is a single series of large transverse plates, the ven-
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trals, which vary in number, in the genus, from 152 to 254. These
are terminated posteriorly by a single anal plate (found divided in
only three specimens examined, one triangulum, one elap8oidu, and
one calijorniae, and it is reported as divided in the type ofO~
formosa anorruila Bocourt). The plates under the tail, or caudals,
are normally in two rows, but occasional individuals have one or
several of these entire (particularly in micropholis, pyrrlwmilaena,
and some forms of getulus); they vary in number in the genus from 27
to 79.

The head is but slightly distinct from the neck, except in a few
specialized or aberrant forms in which it is plainly wider at the
temples (pyrrhomelaena, alterna, mnieana, and micropholis). The
body is in general slender, of nearly uniform diameter, cylindrical
above, the sides meeting the belly in a noticeable angle. The tail
is short, tapering rapidly to a horny tip, and varying from 0.09 to
0.18 of the total length; only a few aberrant forms have it commonly
longer than 15 per cent of the total length (11Ulxicana, alterna, and
pyrrhomelaena). The sex of an individual may in a majority of
cases be told by the shape of the posterior end of the body. When
the body is viewed from the side, an abrupt slope on the dorsal
line from body to tail indicates a female, a gentle slope a male.
Viewed from below, the tail of a female is much narrower at the base
than that of the male. The tail of the male must be larger at the
base in order to contain the copulatory organs, while the body of
the female must be larger near the end to hold the eggs; therefore the
Budden change in diameter in the female where the body meets the
tail, and the gradual change in the male.

No fundamental pattern of coloration holds throughout the genus,
but, except for two isolated forms of dubious affinities (mmcana and
alterna), all the styles of coloration may be put into three groups.
In one (the gef:rilus group) the pattern is fundamentally an oval
white center in a black scale, and from this may be derived every
other arrangement in the group, including two other kinds of spotted
patterns, two of cross bands, one of rings, and one of longitudinal
stripes. In another (the calligaster group) the pattern is of numerous
black-edged brown blotches set on a ground color of lighter brown.
In the third (the triangulum group) the pattern is of encircling rings
of white or yellow, bordered with black, and separated by red. By a
joining on the ventral plates of the black borders of adjacent pairs
of black rings the red becomes restricted to dorsal saddles, and by a
migration upward, onto the dorsal scales, of these black borders the
red finally becomes restricted to dorsal blotches, and in this case,
smaller blotches are developed on the sides in alternation with those
above. In this group red is & fundamental and almost universal
color, but when it becomes restricted to dorsal blotches it changes to
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a brown or gray in the adult. In alterna (fig. 78) the pattern is of
two kinds of transverse bands in alternation on a uniform brown
ground color, one plain black, the other split or mixed with red.
In mexicana (fig. 77) the pattern is of dorsal blotches of red, but the
shape, scutellation, and pattern of the head forbid its association
with any of the other groups.

The penial characters a.re as follows (fig. 2), (terms as used by Cope,
1894, 831): Organ rounded, bilobed, or forked at end; sulcus sper
maticus single; calyces, continuous across the end of the organ or
leaving there a small bare space, apical, few, with short processes
(fringes) which maybe few-5 or6 to 10,
ornumerous-15 to 20; the latter passing
into spines which increase in size gradu
ally towa.rd the base; no spines distinc
tively enlarged or separated from their
fellows; basal portion of organ, below
the la.rge spines, smooth or with numer
ous minute spines.

The dentition may be summarized as
follows: Maxillary teeth, 12 to 20, sub
equal, the last two sometimes a little
stouter and longer than the preceding,
not sepa.rated from the latter by an inter
space; mandibular teeth, 12 to 18, de
creasing in size posteriorly; palatines, 8
to 14, subequal; pterygoida, 12 to 23,
a little smaller than the palatines, and
decreasing gradually in size posteriorly.

Range.-The genus Lampropeltis is
represented throughout North America,
south of the forty-eixth parallel east: 01
the Rocky Mountains and the forty-third
west, including Florida, Yucatan, and Lower California and extends. ,
mto South America west of the Andes Mountains as far as southern
Ecuador.

Habitat and habiUJ.-As will appear Irom the descriptions of the
various forms, surprisingly little is known of the life histories of
these snakes. It is hoped that the sca.rcity of information on this
subject will prompt those who have the opportunity, to make accurate
observations and report them.

There is great diversity in ohoice of habitat among the various
forms. Some belong in the deserts (yumensis, splendida), some in
the mountains and canyons of the west (m'Ulticincta, pyrrhorn.elaena,
and perhaps gentili8) , some on the prairies (calligaster, holbroo7ci) ,
one (triangulum) has become adapted to the deciduous forest region
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of the northeastern States, and three have adopted burrowing habits
(elapsoidu, mrginwna, and rkombomacuJ,ata). They may &ll be
classed as truly land snakes; 80 far as known none seek their food
in the water. They have not the stout body of the snakes that
depend for safety upon inconspicuousness or poison, nor the attenu
ated body and tail of the tree snakes and racers, but rather a well
proportioned body and short tail, adapted to life on the ground and
more or less in the open. They seem in general to be fearless and
self-reliant. Their immunity to snake venom and their powerful
constricting ability render them truly kings among the reptiles of
North America. Much remains to be learned about the food prefer
ences of the various forms, but in general it may be said that they
are the enemies of all small rodents and of &ll snakes and lizards;
fledgling birds are undoubtedly eaten on opportunity.

But little is known about hibernation and reproduction. The
fullest accounts will be found under the descriptions of tri4ngulum
and getul'U8. Probably &ll are oviparous.

Variation.-8ince so little careful study has been made of variation
in scutellation and color pattern in snakes, it is unsafe to generalize
on the systematic value of any of these points without a thorough
knowledge of the particular situation. Ruthven has shown, in his
excellent review of the garter snakes (1908), the extent and meaning
of variations in the genus Thamnophis, but a comparison with the
present review will show that not the same value can be placed in
all instances upon variation in any particular characteristic. Thus
the forms of Thamnophis exhibit great similarity in color pattern,
while in both series of labials there is much variation of specific value.
Lampropeltis, by comparison, exhibits the widest variation in pattern,
while there is remarkably little variation in the labials. This is but
one of numerous possible illustrations that color pattern may be lese
variable than scutellation. It seems usu&lly to be more so, but, as
said above, it is not safe to generalize upon the value of characters,
for what is true in one case may be quite otherwise in another. The
relative value of characters must be determined separately for each
group of genetically related forms. By a careful study of the extent
and meaning of variations in different characters in different genera
we may learn something more definite of the genetic relations between
genera, as we are now able to learn these relations between species
and subspecies. It is a lack of knowledge of the meaning of differences
between genera that results in errors and uncertainties as to their
relations. For instance, it is not now known what meaning to place
upon differences in method of change in number of scale rows. The
present review can not, of course, determine this, but it serves to
confirm the results obtained by Ruthven in the garter snakes to the
extent of showing the method of change in number of scale rows to

__ --oJ
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be constant for the genus and to be distinctively, although not greatly,
different from that in TluJlm:nophiB.

As in any study of this kind, it becomes essential to distinguish
between several kinds of variation, particularly individual, sexual,
and geographic. Since in the present study a deficiency of material
has been a great handicap, usually not more than supportive reliance
can be placed upon statistical results. It is hoped, however, that
conclusions have been sufficiently conservative to allow lor the
greater quantity of material that will be available to later workers.

Variation in dorsal 8cale row8.-The dorsal scales are arranged in
alternate series throughout the length of body, an even number of
rows on each side of a middorsal series. The number of rows varies
in the genus from a maximum of 27 to a minimum of 15; but in no
single individual is the variation 1888 than 2 nor more than 6 (with
the exception of a few examples of elapsoides to be presently men
tioned). If we take an average example, say, a boylii, and c unt
the number of rows of scales behind the neck, we will find there are
23; if now we trace the sixth row backward (counting upward from
the ventral plates) we will find that at some point past the middle
of the body this row is lost or fused with the next row below, and
since this occurs almoet simultaneously on both sides of the body,
the number of rows changes here to 21; if now we follow the fifth
row backward, we will find that this row, toward the posterior end
of the body, is either dropped or fused with the row below it, leaving
19; we call the dorsal scale formula in this case, therefore, 23-21-19.
If we take any other form in the genus that makes the change from
23 to 21 rows, we will find that this change always takes place by a
loss of the sixth row, due either to diminution and disappearance
or to fusion with the row below. Likewise any form or individual
in the genus that makes the change from 21 to 19 rows always does
80 by 1088 of the fifth row or by its fusion with the fourth. We may
express these facts in figures as follows:

23-21-19
6 5

in which the upper line denotes the number of scale rows around the
body, and the figures of the lower line denote which row, counting
from the ventral plates upward, is involved in the change indicated
by the figures above it. From a study of all the forms in the genus
it is found that the change from any particular number of rows to
the next lower number always involves the same row, counting
upward from the ventrals. Expressing these results in the same
manner as above, we get the following:

27-25-23-21-19-17-15
7 6 6 5 5 4
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A most interesting uniformity is revealed. It is only in a few indi
viduals of a single form (calligaster) that 27 rows are ever found, and
only in a few individuals of two degenerate forms (elapsoides and
virginiana) that 15 rows occur. Just as before the presence of 15
and of 27 rows was discovered, it was expected, from the table 88

then worked out, that the change from 17 to 15 rows would involve
the loss of the fourth, and the change from 27 to 25 would involve
the loss of the seventh, 80 now we may expect if 29 rows should ever
be found, it would be by addition of a seventh row, and that a drop
to 13 would involve the fourth. The latter might not hold, however,
for we know that some snakes have the same number of rows through
out the length of their body, and that such generally possess a small
number of rows, as 19, 17, or 15. It is not impossible that these
forms are the end results of degenerative evolution, involving diminu
tion in number of scale rows. This is suggested by the case of
elapsoides, the most diminutive and degenerate form in the genus.
This form has clearly been evolved from the typical forms by degen
erative evolution. In southern Florida it reaches its greatest reduc
tion and it is here only, out of the whole genus, that individuals have
been found which possess the same number of scale rows throughout
the length of the body. Several individuals from here have been
noted with 17 rows of scales throughout the body. It is as if extreme
reduction leads to a minimum number of rows, uniform throughout
the length of the body. That an increase from 27 to 29 rows would
involve the addition of a seventh row is indicated by the genus
Elaphe. Examination of a few individuals of E. laeta, E. guttata, and
E. Ob80leta gives the following formula for change in number of scale
rows in this genus:

29-27-25-23-21-19
7 7 665

This, it will be noticed, is the same rule as derived from LampropeltiB.
The rule as derived by Ruthven for the genus ThamnophiB is as fol
lows:

23-21-19-17-15
554 4

This formula is the same in kind as for LampropeltiIJ and Elaphe, but
the lower line of figures has been moved one place to the left. The
rule for ThamnophM appears, quite according to expectation, to hold
likewise for Natriz, but as to whether the similarity in formulae
between Elaphe and Lampropeltis indicates community of descent,
we can not say. Further investigation may show what value to
place upon similarity in method of change in number of scale rows,
in establishing relationships between genera.

The value of a knowledge of variations in scale rows in a study of
relationships within the genus lies not in which row is dropped, since
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that is a constant for the genus, but in the kinds of formulae pos
sessed by any single fann or group of forms. No individual ever
drops more than three rows on a side, and only certain formulae of
this kind occur. Thus while any individual that possesses a maxi
mum of 25 rows may drop three rows on each side, making the formula
25-23-21-19, in only two forms (multicincta and pyrrhomilama) is it
common for an individual with a maximum of 23 rows to have 17
rows at the posterior end, and in only three others has such a situ~

tion been observed to occur even rarely (88 in polyzona, micropholis,
and one specimen of triangulum). All others having a maximum of
23 rows possess the formulae 23-21-19, 23-21, or 21-23-21-19, or
21-23-21; those having a maximum of 21 rows never have a mini
mum lower than 17 i 15 rows is reached only by those that never
have more than 19.

It is very noticeable that some forms in the genus (elapso-idu in
particular) aI'e undergoing, or have undergone, a reduction in number
of scale rows concomitant with reduction in bodily size and in scutel
lation. This shoWli that evolution in Lampropeltis may involve
reduction in scutellatioo, and that this reduction may be one evidence
that evolution away from the primitive type has taken place. On
the other hand, there is evidence from at least one instance (floridana)
that evolution has taken place by increase in scutellation, including
increase in number of scale rows. From these definite instances of
evolution, involving change in number of scale rows, it is shown that
the fonnulae may be represented in descending order 88 follows:

21-19
21-19-17

19-21-19-17
19-17

17-19-17
17-19-17-15

17-15
15-17-15

In some forms, between the formulae 21-19 and 21-19-17, there
occurs the formula 19-21-19, and then 21-19-17 may occur but
rarely or not at all (the getulus group in particular). Reduction
takes place by a shortening of the rows to be lost, proceeding first
from behind forward and later, in addition, by a drop in the region
behind the neck, approximately opposite to the twentieth to thir
tieth ventral scute i from this point the loss proceeds in both direc
tions. .Exactly a reverse in this process is the means by which !
higher formula is attained, and is best illustrated by jloridana. The
added row enters at some point anterior to the middle of the body,
and extends its length from here in both directions.

186650-21-Bull.114--2
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In nearly all forms the influence of sex upon the scale formula is
evident. While the extremes for the form are generally attained by
both sexes, more females possess the higher formulae and more
males the lower, and in some forms the sex can be told in many
eases by the formula alone. Thus in multicincta and pyrrhomelaen.a
the formula 23-21-19-17 appears to be possessed by males only, and
in some of the forms of trW/T"!I1Jlum the formula 21-19 is possessed
in the great majori~y of cases by females and 21-19--17 or 19-21

19-17 by males. The ex
act situation for each form
isinc1udedwith itsdeserip
tion. As a general rule it
is common for the male to
have one less row of scales
near the posterior end of

Flo. a.-L.A.IIPBOPELT1lI OZTULtlB lIPLZNDIDA (U.8.N.ll. NO. the body than the female.
2237'). 1I X lU'L IIIU. 8II0wnro XOIUIAL AIUWl'OZlOKT This is undoubtedly corre
or HEAD PLATZlI raoK 11IE SIDE.

lated with the fact that the
body of the female has a greater diameter in this region, due to the ne
cessityat the breedingseason for containing the eggs. This is another
illustration of the fact insisted upon by Ruthven that the number
of rows of scales is correlated with the size of the body.

The rule derived by Ruth
ven for the garter snakes
that deerease in number of
scale rows is d' to a dwarf
ing of the body is, in a gen
eral way, borne out by the
present study. RhombO'1'T/.l1.C
tJ.lata and elapsoiiles are ex
cellent examples. However,
it does not appear that de
crease in size of bodyis neces
sarily accompanied by decrease in number of scale rows, or that the
latter is evidence of a decrease in size of body. Thus holbrooki, niger,
and getulus are undoubtedly derived from splerulida and their scale
formulae are decidedly lower, but it is certainly yet to be proved
that they are smaller snakes; furthermore, conjuncta is in all proba
bility a derivative of boylii, but while its scale formula is the same as
that for boylii, it gives strong evidence of being a smaller snake. It
teems quite evident that these facts are to be explained by a geo
graphic change in shape of the dorsal scales. In the western forms
of the getulus group the scales are more elongate, in the oosternforms
relatively shorter and broader.
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A study of the whole genus indicates most strongly that the
primitive scale formula is 23-21-19. This and its simple derivative,
21-23-21-19, is characteristic of those forms of the two most wide
spread and diversified groups (triangulum and gBtuw.a) which show,
in -other structural
featUres, the most
primitive condition.
Higher and lower for
mulae in the genus
Lampr~ are be
lieved to indicate spe- FIG. a.-~ 1TBIUI01nL4DA. ABOln' I X RU. _.

cialization, or depar- SH01l1lfO .lX UTU UBW. !If lUCK lIEIUE8.

ture from the original stock of the genus.
Variation i" labialB.-Both upper and lower labial series are

remarkably constant throughout the genus. The supralabials are
normally seven (fig. 3), but in very rare instances this number is

reduced to six by a fusion
of the sixth with the fifth.
Variation to eight occurs
occasionally in man y
forms and in a few
(calligaBter, pyrr~
fta) it is rather common.

Flo. ll.-L4xPRonL1U CAWourn CUlm'. lIIeu. RO. 44m). In all cases the presence
Ii x lrA'f. lIID. 81lO1I1IfO POS'DOJr en ftDI ADDED LI.BLU... of eight 8upralabials is
lUCK IIDDlI. due to the interpolation

of a scute between second and third (figs. 4, 5, and 6), or to the
division of the second.

The infralabials are more variable. Normally there are nine
(fig. 3), but in a few forms ten is common or usual (conjuncta, pyfT
hmndaena, calliga.8ter, jloriilana, mezi
cana, alterna), and in a few others eight
is common or usual (micropholis, rhom
bomaculata, elapBoidu, virginiana) ; those
that commonly have eight may rarely
have seven, and those that commonly
have ten may occasionally have eleven.
Reduction from nine to eight takes
place in the great majority of cases by
reduction of the seventh and its fusion with the eighth (fig. 7); in
some instances it seems to occur by loss of the ninth. The method
of increase to ten is less constant. Since this is commonly accom
panied by increase to eight in the upper series, and since the latter
is due to the addition of a scute in front of the eye, it is most natural
to expect that the tenth lower labial would also be inserted in front
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of- the eye, and beneath the newly added labial in the upper row.
That this is normally the esse sooms evident from a study of 'fJYf'""
rhomelaena and calligaBter (fig. 6), but that the extra scute is often
acquired behind the eye must also be admitted. . When the latter is
the case the added scute may be due to the division of the seventh
or to the addition of one between the seventh and the eighth (fig. 5),
or to the division of the ninth, or to a shortening of the last and a
migration into the labial series of one of the gular scales. The few
specimens that possess eleven lower labials usually show that this
is due to the addition of one before the eye and one behind. It is
not improbable that when the change from nine to ten is due to the
division of the seventh that this is an accident in place of the third,
and that the next division would then be due to occur before the eye
instead of behind. We may therefore express the normal change in
the lower labials 88 follows:

8-9-10-11
7 4 8

in which the upper line refers to the number of labials and the lower
to the number of the scute that is involved in the loss or gain, as the
case may be. In case of increase it might be more accurate to replace
the second row above with the figures 6, 3, and 7, to indicate which
scute is divided to increase the number, since it more often looks like
a case of division than like an interpolation.

If we express the changes in the upper labials, as we have done for
the lower, we get the following:

6-7-8
6 3

This fits the scheme for the lower labials, and the two may be com
bined thus:

6-7-8-9-10-11
6 3 7 4 8

We may express this in the following general rule, which seems to
hold throughout the genus, subject to the exceptions explained
above: In reduction-when the number of labials is odd, a scute is
lost behind the eye, and when the number is even, one is lost in front
of the eye j in addition-when the number of labials is odd, a scute
is added in front of the eye, a.nd when the number is even, a scute
is added behind the eye. The two labials of each series that lie
directly beneath the eye are never concerned in any change.

The actual method of change in the number of labials is of scant
importanco in determining the relationships of the forms within the
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gmtUS. It is included here only OlD the poesibility that it may be of
value in establishing relationships with other genera. The real value
of the labial count in the present study is the sure indication it gives
of the degree of specialization of the form. Any marked change in
the normal 7-9 formula is, in the present genus, an earmark of
specialization. We may call attention here to the following forms
that show conspicuous departure from the 7-9 arrangement: Oon
jUnda, microplwJia, pyrr1wmilaena, jloridafl4, elapsotdu, Wyiniana,
rlimnbomacr.ilata, and ca1ltga&w. The de8Criptions and discussions
following will make it clear that· these are the most specialized forms
in the genus, and in several instances occupy, geographically, the
most isolated portions of the entire range.

Variation in other (eoJ,uruoj8~ion.-Thecaudals and ventrals
vary geographically, sexually, and individually. A brood of eight
young of triangulum from Indiana shows a range in ventrals of from
200 to 208; of these, 5 are females and 3 males, and their averages
are respectively 205 and 203. This expresses fairly well the average
dift'erence between the sexes in the number of ventral plates for any
fonn in the genus. Sometimes a large series will show an average
dift'erence of only half a plate in favor of the females. The·influence
of sex on these averages is therefore negligible when they are to be
used to show geographic di1ferences. And as the latter undoubtedly
occur the number of ventrals proves to be an important character
in the determination of relationships.

The caudals show a more distinct relation to sex than the ventrals.
The males always average to have a higher number, sometimes only
one or two, but usually four or five, more than the females. Geo
graphic differences in their number can be satisfactorily demoastrated
only by comparing averages of like sexes. .As this always reduces the
dependability of the averages by reducing the number of specimens
upon which they are based, the caudals are much lellS valuable in
the present study than the ventrals. In subspecifi.c determination the
number of caudals may be of more value than the proportionate t.ail
length, since the latter may remain the same throughout a aeries of
closely allied forms, while the ventrals and caudals are increasing or
decreasing together.

The temporals are normally two in the first row, three in the second,
and four in the third, expressed: 2 +3 +4 (fig. 3). Variation in some
forms is normally by increase of a scute in any row, more often in
the last row (getvlus, pyrrhomelaema, caUigaster) , in others it is
normally by decrease (81j8pi1a, triangulum), but in only a few forms
has this formula been altered racially. In elapso1aes, wginiana, and
microp1u>liB the temporals are usually 1 +2 +3. Reduction in the
temporals takes place by a decrease in size of the upper scute in each



16 BULLETIN lU, UNITED STATES NATIONAL MUSEUM.

row and its final disappearance or its fusion with the next lower
Beute. Usually the latter increases in size as the upper decreases,
but reduction in number is very evidently due to a flattening of the
head, and while the single anterior temporal is frequently larger than
either when both U'e present, it is generally narrower than the com
bined width of the two, and in tlap80idu the space between the upper
labials and the parietals has become decidedly narrowed (fig. 7).

The loreal plate in the great majority of the fOl'QlS of the genus is dis
tinctly longer than high and nearly quadrilateral in outline (fig. 3). It
may be absent by anomaly in any form and is commonly absent in tlap
BOides, its place being taken by a downward extension of the pre
frontal (fig. 7). In some its shape has been noticeaQIy altered; in
getwUll and holbroo1ci it is commonly nearly squU'e or higher than
long (fig. 4); in pyrrlwmilaena its length is increased and its lower
posterior angle is strongly acute; in microphoZiB its shape is dis
tinctly atypical. The -usumption is inevitable that the ancestral
type has this Beute longer than high and with nearly right angles.

Variation in dentition.-Dental characters are of uncertain value
in a work of this kind. No relationships have been discovered by
their means that were not already evident from external characters.
The variability of the teeth is greater than that of the head scutes,
necessitating the examination of many skulls to determine the ex
tremes and averages of the characteristics. The chief value in the
present study has been the confirmation derived from dental charac
ters of the validity of the major groupings within the genus.

Variation in color pattem.-There is no evidence of a fundamental
pattern from Which aU forms of the genus have been derived. On
the other htmd, there are at leas. three styles of patterns, and, if we
include mericana and alIerna, probably two more. On the color
patterns alone the major groups in the genus can be recognized.
Two of the groups in particular (tria'BgUlum and getwUll) show most
remarkable evolution in pattern. When we see the changes that may
t&k:e place in the color pattern within a single group of cloeely related
forms, we conclude that scant dependence can be placed upon differ
ences and resemblances in pattern until these are supported by struc
tural evidence. Furthermore, where structural differences are slight
or unreliabla the color pattern may furnish conclusive evidence as to
relationships.

SUBDIVISIONS OF THE GENUS LAMPROPELTIS.

The many forms of king snakes fall naturally into three groups
(exclusive of the aberrant and little-known forms, alterna and mexi
cana), recognizable on structural characters 88 follows:
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C11• Lut Pro maxillary teeth uauaUy not longer and stouter than thoee preceding;

spme. of penis stout, extending one-third to one-half the distance to b8ll6 of
organ.

b' • Penis bilobed or bifurcate; pattern in black, and white or yellow, in ringa,
bands, or stripell, but fundamentally of a light spot on a dark seale.

getulw group.
bI. Penis BCarCely bilobed; pattern of dorsal blotches of brown with black bor-

d81'll ..••...•.•..•.•.•..•. _....•......•........•..•...... . oalUglUteT group.
0.1. Lut two maxl1lary teeth U8UAlly larger and stouter than thOll8 preceding; spines

of penis slender, extending half way or more than half way to base of organ;
pattern fundamentally of ringa of black. red, and yellow.•.•• triangulum grouP.

The greatest separation in the genus (still excluding alterna and
mu&cana) is undoubtedly between the sections a l and a l above.
The getulU8 group includes 10 very closely allied forms spread over
the southern two-thirds of the United States, Lower California, and
northern Mexico. This group is distinctly marked off by style of
oolor pattern from all other forms in the genus, but is closely allied
with the ca.lligaBttr group in characters of skull, dentition, copulatory
organ, proportions, and scutellation.

The calligaater group includes but three forms, one of which is
known from only a single specimen. The other two are found only
east of the Rocky Mountains, one in the Mississippi Valley and the
other east and south of the Alleghenies. Both are more specialized
than any of the forms of getulU8, and this together with the fact
that the group to which they belong is far less diversified than the
latter indicates that it is the result of an older radiation than the
getulU8 group.

In the triangulum group the anterior maxillary and particularly
the anterior dentary teeth are longer than the corresponding teeth in
the other two groups. The relative size of the last two ma.xillaries is
a:fairly, although not fully, distinctive feature. The penial characters
are likewise for the most part distinctive; the calyces are commonly
more numerous and have more and longer fringes, and the spines are
more slender, more numerous, and do not stop as abruptly.

The name mencana has been applied to two specimens Crom San
Luis Potosi. The description will show that these can not be assigned
on structure or pattern to any of the above three groups, but, as the
genus is now defined, they must be assigned to Lampropeltis. Prac
tically the same situation holds with respect to the specimen said to
have come from the Davis Mountains, Texas, and named by Brown,
alterna. Penial characters can not be determined, since all three of
these specimens are females.

A fuller discussion of the three major groups is reserved for tho
summaries following the descriptions of their component forms.

The following key is expected to work for the great ma.jority of
specimens, but difficulty may be expected from occasiona.l individuals.
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Fuller knowledge of some forms that are now known from but few
specimens msy be expected to reveal limits of variation that will
render invalid some of the distinctions now used, but this contin
gency has been guarded against 88 much &8 possible.

KEY TO THE FORMS OF LAMPROPELTIS.

al. Pattern of narrow cross bands of black, the alternate bands mixed or split with
red; ground color above, slate gray; head very distinct from neck. altema, p. 247.

(Davia Mountains, TeXllll.)
a'. Pattern not of narrow dorsal cross bands of black with the alternate bands mixed

or split with red; head usually only slightly distinct from neck.
b I. Color pattern without red I and without dorsal blotches of brown or gray with

black borders.......••••....•.•...•.•.•...•.....•...•.•..••. .getultu group.
e l • 8<:aIes chie6y black with sharply defined white or yellow spots (not light at

base shading gradually into a dark distal border); theee yellow spots often
110 grouped as to form 50 or more narrow C1"OlI8 bands on body and tail.

d l • Scale rows on middle of body 23 or 25; no light centers, dorsally, on the
scales between the cross bands; head mostly black .•..• . ,plent:Hda, p. 26.

(Southeastern Arizona to the ninety-eeventh meridian; southern Texas,
and northern Mexico.)

d ' . Scale rows on middle of body usually 21.
e I. A yellow spot on practically all of the dorsal scales holbrooH, p. 33.

(Eastern Texas to IIOUtheastern Wyoming, east to eastern lllinois, and
lOuth to the Gulf of Mexico.)

e I. Scales between the dorsal cross bands without light centers or with only
a very few small ones niger, p. 43.

(Eastern Illinois to Ohio, south to central Alabama.)
e 2. Pattern in rings, cross bands, or stripes, or chiefly of scales white at base

shading gradually into a black distal border, but not chiefly of sharply
defined white or yellow spots on black scales.
j I. Posterior chin shields nearly as long and nearly as wide as anterior,

in contact or separated by not more than one small scale; pattern
neither of rings nor of longitudinal stripes.

9 I. Many dorsal C1"OlI8 bands of white or yellow.
h I. Cross bands 1688 than 50; 21 (IIOmetimes 23) rows of scales.

gdlUtu, p. 49.
(From New Jersey to Mobile Bay and Central Florida.)

la I. Croes bands more than 50, or nearly indistinguishable; 23 (IlOme
times 21) rows of scales; scales between the CI'088 bands UBually
white at base....•..................•....... .jluridlnw, p. 62.

(Central to southern Florida.)
9 I. No dorsal cross bands distinguishable; dorsal scales light at base,

shading gradually into a dark distal border.••..... . bTookri, p. 66.
(Extreme lOuthern Florida.)

j'. Posterior chin shields generally much shorter and narrower than an
terior and separated by one or two small scales; pattern of ringa, 01'

of longitudinal stripes of white or yellowish.
(I. A dorsal longitudinal stripe, complete or interrupted.

; I. Dorsal stripe white or yellow, sharply defined on a dark brown
or black ground color caliJorniae, p. 94.

(Fresno County, California to northern Lower California.)

I The red flIdq to whhlm In alcohol, but It IIl1111leleDt, for the purpo88 of the key, to determine that
the pattenlla In two colora Instead of In three.

-
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; 2. Do.-l stripe poorly defined, of light brown or cinnamon on a
dark brown ground color; belly uniform brown. •nitida, p. 103.

(Southern Lower California.)'2. Pattern of rings.
11. White 2 scalee white to their baBes, forming rings of uniform

white.•........•..............•.....••.. . boyl", p. 75.
(California, Nevada, southwestern Utah, northern and

'WllIItem Arizona, and northern Lower California.)
J: 2. White I ecalel!l mOlltly brown at their b_.

11. White ban! on prefrontals occupying 1_ than half the
area of th_ IlCUteI!I; frontal plate uniform black, or
with the white restricted to a narrow transvel1le bar at
ita anterior end; no white on parietala; infralabialB
lUually 9•.•••..............•.......•.yumenn.., p. 66.

(Southern Arizona, extreme southeaatem (,alifornia,
northeastern Lower California, and northwestern
Sonora.)

II. White b&lll on prefrontala occupying more than half the
area of th_ plates; frontal plate with prominent white
markings, or at least with a central spot of white: each
parietal with one or more white spotH; infralabiala
uaually 10 conjunda, p. 89.

(Southern Lower California.)
b I. Pattern with red, or with doraal blotchel!l of brown, gray, or red, with black

borders.
m I. Pattern of black-edged dorsal blotches of brownish or

dark red, only narrowly in contact with the fifth row
of eca1ea or extending no lower than the sixth or
88Venth rowa....................... •caUigalter group.

ft 1. Blotches 1_ than 40 leonU, p. iSS.
(Nuevo Leon, Mexico.)

ft I. Blotches 45 to 80.
a I. Scale rows 25 to 27 on middle of body; dorsal

blotches with concave anterior and posterior
margins; infralabiala 9 or 10, rarely 8.

caUiga,ter, p. 115.
(Western Texas to MisBissippi, north to Indi

ana) and northwest to Minnel!lOta, thence lIOuth
to Texll8.)

0 1• Bcale rowa 23 or 21 on middle of body; dorsa I
blotches with straight or convex anterior and
poeterior margins; infralabiala 8, 1_ often
9 rhombonuuulata, p. 128.

(Mobile, Alabama, to Knoxville, Tenn_e,
north to Maryland, south to Central Florida.)

m I. Pattern in rings; or, if in blotches or saddles of brown,
gray, or red, these broadly in contact with the fifth
or a lower row of acales.
p 1. WhitiBh CI'OB5 bands on body and tail less than

40; or, if more than 40, the Bnout not uni
formly whitish.

11Jl>ecIm_ IDay befOUDd wbleh CIlII be accurately Identified only by 10<'8l1ty; In particular It should
be DOted tbat young eDDlples of rumnull and conju'l/:ta may resemble boVlii. Bee table, p. 77. com·
plIriD& tb_ three rorJI1lI.
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q I. Whitillh Cl'OIB banda little if any widened on
the lower roft of dol"ll&1 seales, and the ecale
toWS more than 17 on the anterior portion of
the body.

r l • Red scales UBUAlly tipped with black.
r. Snout black, with UBUAlly a light transverae

bar on or near the prefrontals; two tem·
porals in the first row; caudalB UBUa1ly
not lees than 49 .•.•. : .. polyW1lll, p. 139.

(Southern Mexico to Costa Rica.)
,a. Snout yellowillh with tranBvel'lle black spots;

a Bingle, anterior temporal, or, if two, the
upper much the smaller; caudalB not more
than 49 ••••••..••••..• .microphoZiI, p. H9.

(Panama to Colombia and Ecuador.)
rI. Red scaJee Dot tipped with black.

t l • Whitish annuli usually more than 30;
snout black.

141• VentralB more than 200; black ringa
often meeting aclO88 the red dor·
Bally.•..........•multicincta, p. 222.

(California.)
n t • Ventrals less than 200; black rings not

meeting acm. the red dorsally.
rutAwm, p. 221.

(Southern Mexico.)
P. Whitillh annuli lees than SO.

Vi. Dorsal red areae usually continuous
acm. the belly; snout whitish,

specked with black.
Wi. VentralB usually more than 210

(199 to 231) mUoni, p. 156.
(Western Mexico.)

",a. VentralB usually lees than 200,
(180 to 212) .•. .• amaura, p. 172.

(Lower MisIliBBippi Valley.)
vi. Spaces on belly between the yellow

rings filled with black; snout
totally black, or only very slightly
lightened on the top or sides.

:1:1• Yellowish rings 19 to 25; black
spaces on belly UBually longer
than the intervening yellow
ones....... .• annulata, p. 159.

(Plateau region of 80uthern
Mexico north to extreme south·
em Texas.)

:r;2. Yellow rings 25 to 40; black
spaces on belly usually shorter
than the intervening yellow
ones gentilil, p. 165.

(Texas toSouth Dakota, west
to Utah and Arizona.)
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'11 • Dorsal whitish bands usually distinctly widened
on the first row of ecales, or the scale rows
anteriorly not more than 17.,1. Black practically uniform over

the head, except for the
mont region, which is more
or 1_ lightened, at least on
the sides; ecale rows an
teriorly more than 17.

,I. Whitish annuli or CJ'08II

bands 25 to 40; black
often strongly encroach
ing upon the red on the
middorsal line.

gmtilil, p. 165.
zI. Whitish annuli or Cl'Ol!ll

bands 18 to 25; black show
ing not more than a slight
tendency to encroach up
on the red areas on the
middorsal line.

amaura, p. 172.
(Lower MiMisBippi Val

ley.)
VI. Black of head practically re

stricted to posterior portion,
or to various black-ildged
light markings.

001• Usually a single anterior
temporal; scale form
ula usually 17-19-17,
rarely higher than 19
17.

bbl. Red areas continuoUll
acl'OI!II thl' belly.

elaplOidu, p.206.
(North Carolina

and Kentucky,BOuth
to New Orleans, and
throughout Florida.)

bbl. Red not continuous
across the belly, but
restricted to black
bordered dorsal sad
dles that extend up
on the ventrals.

1lirginiana, p. 217.
(Northern North

Carolina to Dele
ware.)
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..,,'. URually two anterior tem
poralB; scale formula
very rarely lower than
19-21-19-17.
eel. Whitish annuli or

er0B8 bandB 18 to
23; pattern of body
practically in rings.

u17UlUTa, p.I72.
(Lower MisBi&

Bippi Valley.)
rt:2. Whitish acroes bands

23 to 60; pattern of
doTBaI saddles or
blotches of red or
brown.

cJd1. InfralabialB 8 or 9,
rarely 10; tail
1eB8 than 16 per
cent of total
length; often a
dark band from
eye to angle of
mouth.

eel. DOTBaI saddles 35
to 50, reaching
down to the
fifth or third
row of Bcales;
often two roWll
of lateral alter
nating blotch
es; a dark band
on posterior
portion of pre
frontalB; a
black-bor d e r
ed light band
from the eye to
the angle of the
mouth; usually
a V-Bhaped
light Bpot on
the back of the
head.
triangulum,
p.188.

(Eas t ern
United States
and southern
Canada.)
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,,.,. DOIaI saddles 23
to 35, extend
ing down to
the third row
of ecales,· or
lower; only
one series of
alter nat i n g
Ilpot8; head
markings of tri
angulum only
partially or not
at all devel
oped.
'!I,pila, p.179.

(Southern
Indiana to
Minn e 8 0 t a ,
IlOUtb to cen
tral Arka.nllall
and west to
central Kan
1l88.)

diP. Infralabialll 10;
tail more than
.16 of total
length; a dark
blotch behind
the eye.
mairona,p.245.

(Sari Luill Po
toIli, Mexico.)

p2. Whitillh CI'08Il bandll on body and tail more than
40; top of head black, llDout uniformly white.

pyrrhomelaena, p. 231.
(Utah, Arizona, Western New Mexico, and

northern Mexico.
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SUMMARY OF STRUOTURAL CHARACTERISTICS OF THE FORMS OF
LAMPROPELTIS.

Nalno.
SUo Tom.

Vontro!s. CaudaJs. l~~t InCralablaJs. po.
a1s. rals.

Tall
dh'lded
by total
length.

Pattern.

Num
ber
01

bands
or

~pots.

alltr1l4............. 213 tIO 7 10-11 3+4 0.110 Altcmatlngbands ......
IImllurll............ 180-212 3~51 7 9 (8-100) 2+3 .118-0.156 RinKS '18-211
onnu/alo.. .. 197-212 40-57 7 (8) 9 (10) 2+3 .123-.167 do Ill-
boVlli.............. 206-254 4Hi2 7 (8) ~10 2+3 .107- .145 do 28-4i

~"i'fo~j~:::::::::: ~rtoftor~~~ "7':8' ··· ..(8Y~io· '2+3' ·:iia.:·:i.o· 'Stripei::::::::::: ::::::
callig/Uur 196-215 38--57 7 (8) ~IO 2+3 .110- .150 Blotches ~!!
conjuncta 228-240 48-54 7 10 (9-11) 2+3 .115- .132 Rings ..,...
dop'oidu.......... 162-193 32·48 7 8 (7-9) 1+2 .118- .169 ••••do IHS
ftorido1l4 210-225 42-65 7 (8) ~10 2+3 .107- .146 Crossbands 4&-8S
g<lUili 171>-212 41 (3l}-53 7 (8) 9 ~8)-10 2+3 .115- .156 Rings 25-40
9do/uibrUlook:I 203-224 38-58 7(l>-8) 9 8-10) 2+3 . lao- .165 Crossbands 23-52
h 200-220 38-65 7(&-S). 9 8-10) 2+3/.091>- .160 do 50-100
!toni'.............. 200 60 7 2+3 Blotches 27

=::::/;;:::::::: ~:~: 40-4~ 7(8: ~8(1:~ {iV }:::~ ::: '~;~:::::::::::::::21
2+3

mullielncto "'" 202-222 45-61 7 (8) 9 (8-10l 2+3 .131- .161 do 23-Sl
fU'1'oni.. 1~231 42-59 7 (8) 9 (10 2+3 .120- .150 do 13-21
niger............... 1~216 41-53 7 9 (8-10 2+3 . no- .146 Narrow bands SlHlO
nitido.............. 227 50 I 1 Stripes ..
pOIl/lOna 208-239 42-61 7 (8) 9 (8-10) 2+3 .124- .164 Rings 17--37
PVfrhomtllUfla 211>-235 61-79 7-8 ~10 (11-12) 2+3 .153- .182 do 35-71
rhombomacu/ato 191-213 31-65 7 8-9 2+3 .Iao- .150 Blotches 4~
ruthven!............ 190 60 7-8 9 2+3 Rings 30
.pltftllida 207-225 43-50 7 (8) 9 (10-11) 2+3 .lao- .160 Llghtcrossbands.41-&
.l/.pila 180-215 40-54 7 9 (8-10) 2+3 .114- .157 B!otches ~
triangulum 180-213 ~54 7(8~ 9(8-10) 2+3 .lao- .165 do ~

vumen'i' ""1 212-240 H-,57 7 (8 ~IO 2+3 .000- .140 Rings ~
oIrg/niana 173-188 31>-44 7-9 1+2 .1~ .145 Blotches 18-21

'gill € yGoogle

I
I
I

J
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Summary oJ.tructural cllMactmtliOl oJUw~ oj LampropdtU--Continued.

Dentition.

MlUldlbu·
lar.Maxillary.Average.

Scale rows.

Extremes.

Total

I-----...-----I-----;------;-------.--I~~i
specl·

Palatine Ptery· mens
. gold. exam·

Ined.

Name.

-----,----1-----1-----1----1·---;-------
1

27

99

12

27

13

8S

o
2

24

49

15

33

o
48

33

58

1
24

18

168

~
46

134

132

02

404

15-18

1f>-18

9 1&-J7

~II 15-20

6-10 13-17

~ll lz..19

6-11

~II

IHO 13-16

~11 17-23

~IO 1z..19

IG-12 17-23

IG-II 16-22

JI-14 I&-22

IG-12 17-20

IG-ll 19-22

11-13 21
9 If>-19

~1O(1I) 16-18U-15

U-15

13-15

13-14

H-13

12-10

II-U

13-15

14-18

13-14
15

13-15

14-17

13(11-16)

13

13

13-15

13-14

13-15

12-15

11-13

11-13

13-16

12-13

14-15
13-14(12)

21-23-21-19.... 15 16 10 17-19
21-19.......... 12-14 12-10 IG-ll 16-20
21-19 or 21-23- 13(13-16) 14-15(17) 9(10) 16-20

21-19.
21-19 Orl~21- 13-14 U-I5(16) 9(8) 13-18

19.
23...............•....•..................................
23-21-19....... 13 14-17 13 22
1~21-1~J7. '" If>-14 15 IG-12 17-19

25-23-25-23-21. .........•...... 13 U-16 12
21-23-21-19 to 21-19...........•••....•..•....•..•...•.................•
1~21-1~17.

23-21-1~21 to 21-19••........
21-20-21-19.

23-25-23-21-19 23-21-19 .
to 21-23-21-
19.

Similar to !lor- .......•.... . •.....................•..•...•.•.......•..•••••••
ldana.

23-25-23-21-19 23-21-10 .
to 21-23-21-
19.

25-27-25-23-21 23--25-23-21-10.
to 21-23-21-
19.

23-25-23--21-19 23-21-19.....•.
to 21-23--21-
19.

1~21-1~17 to 17-1~J7 .
If>-17-16.

23-21 to 21-19.
23--21 to 1~17.

23--21 to 1~21-

1~17.

21-23-21-19 to
1~17.

llnulata•.•..........•

bo'lii .•....•.•.•.... .•

ClJll/g!ukr•...•..•.•..•

m.oUf•........•...•.•

ClJlifomlat •••..•...•••

alltrn4....••...•••..•..lIl4,,"' .

ClJ1IjUnd4 • ••••••••.•••

t/4ploidu• ..•....•....

f10rid4fl4•..••••••....•
,tntllil • ••.•..•.......
,tWltu .

oak!. ••...........

18Uioi;';;::::::::::::: '~2i~i9:::::::
miaoplwlU. .... .. .... 21-23-21-10 to

1~2H~17.
maltldmta............ 23-25-23-21-10 21-23-21-19 or

to 21-1~17. 21-19-17.
lIllsoni. •............ , 21-23-21-19 to 21-1~17 .

1~21-1~17.

~tr••...•.•...•....• 21-23-21-19 to 1~21-10 .
1~21-1~17 .

.... ..•.......... 23.............................•........................................•
~lfZ07I4••.....•.••.•• 21-23-21-19 to 21 or 23.. 13-15 13-15 IG-12 16-22

1~17.

PfTTlomtlama .......• 23-25-23--21-19 23-21-19....... 13-20
to 21-23-21-
HH7.

r1ombo7ll4<:Ula14....... 21-23-21-19 to 23 or 21....... 12-13(12-15) 12(Jz..16)
19-21-1~17.

llt'IIf. ............• 21-23-21-19..•.....•...........
~ida•...••••...•• 23--2r.-23-21-19 21-23--21-19 ....

to 21-23-21-
19.

Ipfla................ 21-23-21-19 to 21-19 .
1~17.

ngu/1i.m•..•.....•• 21-23-21-10 to 21-1~17 .
1~17.

n04Jl4 ••••••••.••• J7-I~J7 to 1~ 17-1~17 .
17.

JUmmm•............ 23-25-23-21-19 23-2J-l9 .
to 21-23-21-
19.

'.~
1,581

'gill € yGoogle
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'1'10 GB'1'lJL'DB GROUP.

LAMPROPELTIS GETULUS SPLENDIDA (Balrd ... GlranI).

Figs. I, 3, 29, 30, 31.

1853. Ophibolw .plrndidw BAIRD and GIRARD, Oat. N. Amer. Rept., pt: 1, p. 8S
(type locality, Sonora, Mexico; type specimen, U.S.N.M., no. 1726j
J. D. Graham, coUector).-BAIRD, U. S. and Mex. Bound. Surv., 1851l,
p. 20, pI. 14; Padf. R R. Surv., vol. 10, pt. 3, art. I, 1859, pl. 30, fig. 58;
vol. 10, pt. 6, art. 4, 1859, p. 43.-8TRBCKER, Baylor Univ. BuU., vol. 18,
no. 4, 1915, p. 39.-Lampropeltia ~lmdida Con, Proc. Acad. Nat. Sci
Philadelphia, 1860, p. 255.-VAN DENBURGH, Proc. California Acad.
Sci., eer. 2, vol. 6, 1896, p. 347.-8TEJNEGER and BARBOUR, Check List,
1917, p. 89.-CoroneUa .plendida JAN, Arch. Zool. Anat., vol. 2, fa8c. 2,
1863, pp. 238, 246.

1853. Ophibolm aay& BAIRD and GIRARD, Cat. N. Amer. Rept., p. 85 (Red. R.,
Arkaneaa), p. 159 (Eagle Pass, Tex.).-MARCY, Explor. Red R, p. 199,
1854, pI. 7.--COPE, Proc. U. S. Nat. Mus., 1888, p. 398 (San Diego, TeX88).

1875. Ophibolw gaulw ~lnadidtuI Con, Bull. U. S. Nat. Mus., no. I, p. 37.
COUES, Rep. Geog. Gool. Explor. Surv. W. 100th Mer., vol. 6, chap. 6,
1875, p. 619.-YAllBOW, Bull. U. S. Nat. Mus., no. 24, 1882, p. 93.
GARMAN, Mem. Mus. Comp. Zool., vol. 8, no. S, pt. I, 1883, p. 157.
COPE, Proc' U. S. Nat. Mus., vol. 14, 1891, p. 613; Rep. U. S. Nat. Mu.
for 1898, 1900, p. 918.-Lampropeltia getWm .plendidm WRIGHT, Proc.
Acad. Nat. Sci., Philadelphia, 1915. p. 148.

1901. Ophibolm getmw lavi BROWN. Proc. Acad. Nat. Sci. Philadelphia, p. 77;
Mme, 1903, p. 550.

Ducription.-This form is neareet to the ancestral stock of the
getul'U8 group. Although represented by relatively few specimens,
these are well distributed over its range, thus presenting a fair
conception of the species. The scalation may be summarized 88

follows: Ventral platee, 207 to 225; caudals, 43 to 56; supralabials, 7,
occa.siona.lly 8; infralabials, 9, sometimee 10, rarely 11; oculars,
1 and 2; temporals, 2 +3 +4; posterior chin shields shorter tha.n
anterior, para.llel, and separated from each other by one or two
small scales; loreal a.bout. as high as long, or longer than high; dorsal
scale rows usually 23-21-19, or 21-23-21-19, although 23-25
23-21-19 is not uncommon in the western part of its range.

The proportions are the same as for the other forms of the getul:lu
group, namely: body cylindrical; sid~ meeting the belly at a
rounded angle; head scarcely distinct from neck; body tapering
slightly toward the head and toward the tail; tail short, tapering
to a horny tip, varying from 0.100 to 0.150 of the total length (males
average, 0.130; femalee, 0.120). Adults are commonly from 75 to
115 cm. in length. The largest examined was from Bexar County,
Texas, and measured 1,432 millimeters.

The color pattern is, briefly: Black, spotted on the sidee with
white or yellow, one spot on each scale; across the back about 70
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(41 to 85) narrow dotted cross banda of white or yellow separated
by unspotted areas; head, neck, and under parts mostly black.

The pattern is most typically developed in southwestern New
Mexico and northern Chihauhua. Specimens from this region
may be described as follows: Head, from between the eyes to about
a dozen dorsal scales behind the parietals, black; neck and throat
black, except for a white spot, more or less developed, lengthwise
of each of the labial and chin shields and anterior gulars, and a
median light band on the anterior ventrals. On the frontal plate
two narrow transverse white spots anteriorly. On each prefrontal
and internasal, anteriorly, a similar white transverse band. Rostral
black at center and along posterior border. Nasals, loreals, pre
oculars, and sometimes oculars with a central development of white.
Belly and caudals mostly black, with a development of white
on the ends of each alternate ventral plate and sometimes a median
white spot on ventrals that alternate with those bearing lateral
spots. Dorsal scales each with an oval white center, oriented length
wise of the scale. These white centers occupy the most of the
scale on the first row and decrease in size dorsally, leaving three or
four rows of middorsal scales entirely black, except where the white
cmters are continued across the back to form transverse white
bands, from two to four scales apart, throughout the length of the
body. In distinction from holbroolci the orientation of most of the
white centers of the cross bands is lengthwise of the scales and the
spaces between the bands are entirely unspotted, except rarely those
close behind the neck.

The penial characters as indicated by specimens from New Mexico
are as follows: distinctly bilobed; sulcus single, extending over the
side of the larger lobe, and ending in a small bare space, surrounded
by a few calyces; the latter extending far enough beyond the end of
the organ to be very evident in a lateral view; calyces with five to
ten fringes, which may be conspicuous or very short; latter passing
into spines which increase gradually in size to about one-third the
distance from the apex, here being replaced rather suddenly by a few
minute spines; remainder of organ smooth.

The dentition, as derived from examination of a few specimens,
is 88 follows: Maxillary teeth, 12 to 14, subequal, the last two scarcely
stouter; mandibulars, 15, third to sixth largest, decreasing posteriorly,
the last very small; palatines, 9, subequal, but slightly smaller than
the maxillaries; pterygoida, 15 to 19, subequal, smaller than the
palatines, decreasing a little in size posteriorly.

To distinguish 8pUndida from hol"brooki and from yu:mens1.8, see
under these respective forms.

l88CiOO--21-BulL U4---8
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Habitat anil habitB.-The only reference that we have been able to
find concerning the natural history of this form is by VanDenburgh
(1897, 347): "Two specimens of this handsome snake were taken,
one of which was 'shot in a. tree in a river bottom near Fort Lowell
(Tucson, Ariz.) May 28, 1893.'"

Range.-The range of 8pkndida extends east to about the 97th
meridian; northwa.rd to southern Oklahoma, and west as far as
Tucson. It is probable that it will be found of general distribution
in northern Mexico, although the only definite record for south of the
international boundary is for San Diego, Chihuahua. In New

Mexico it doubtless extends considerably north of Fort Fillmore,
which is now the most northern record for that state.

The only published record for a locality not included in the list of
specimens examined is one for Eagle Pass, Maverick County, Texas
(Baird and Girard, 1853, 159). This specimen is listed as a variety
of Ophibolus sayi, but as it occurs well within the range of spknd1d4,
it is undoubtedly this species.

Variation.-Throughout the central portion of its range spknJid.a
Is a distinct and well-defined fonn, but at its east and west limits it
intergrades with holbrooki and yu'l'ne1'/..8is, respectively. Only 23
specimens have been examined from the entire range, but these are

'gill € yGoogle -
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well distributed and indicate certain points which a fuller series may
confidently be expected to confirm. Thus the number of scale rows
is higher in the central and western portion of the range than in the
east. No specimen showed a lower maximum than 23 rows, but in
some of the specimens from central Texas this number was retained
for only a very brief space near the middle of the body, while in the
west it was present for a much greater distance, and some had 25
rows. The table of scale rows brings this out to some extent.
Approach to holbrooki is shown also in the penial characters. That
form is Gharacterized by having many minute spines below the large
ones, and this character is nearly as well developed in specimens of
splendida from San Diego, and Bexar County, Tex(I.B, as in typical
examples of holbrooki; a specimen from Reeves County, in western
Texas, shows the minute spines present over nearly as great an area
as that occupied by the large ones, but they are only scarcely dis
cernible, while specimens from Tucson, Arizona, show minute spines
present for only two or three millimeters below the large ones, thus
being close to yumenaiB in this respect. The ventrals and labials
seem to be much the same in one part of the range as in another.

Table of leale row, in '1'lendida.

ArlIona. N_ Hexicoand CentralTezas. To&aII.western Texaa.
Formula.

JWe, Female. Hale. IFema'e JWe, Female. IfaIe. Female.
1-

23-25-23-21-19•........••. 2 ....... ........ .... 1 2 1
23-21-19•.••......•....••• 1 1 2 3 1 1 4 5
21-23-21-19.......•..•.••• 1 1 2 ............ 1 4 4 5

Total. ............... 4 2 4 4 2 5 10 11

The most noticeable geographic variation occurs in the color pat
tern, the full significance of which will be brought out in the discus
sion of the evolution of the color pattern in the getul'U8 group. Briefly
it is as follows: Westward from the central portion of the range the
number of dorsal cross bands is decreased perceptibly; they become
broader, the dorsal black areas become wider, and, on the sides,
opposite each dorsal white band, there is a fading out of the white
spots, tending to produce a series of lateral dark areas in alternation
with the dorsalserics. Eastward from this central region, the white
centers of the cross bands tend to lose their symmetrical orientation
parallel to the long axes of the scales; the number of bands decreases
somewhat; the dorsal dark areas widen very slightly; there is a dis
tinct tendenCy for the development of a lateral alternating series of
dark areas, as in the western forms, sometimes also a second and
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lower series alternating with the last, a.nd extreme individuals begin
the development of white centers in the dorsal dark areas; the pro
portion of white on the belly is increa.sed, and near its eastern limits,
the head may become as speckled with white as a true 1UJlbrooki.

.Affinities.-There ca.n be no doubt, even from this brief summa.ry,
that 8plendida bridges the gap between Mlbrooki and yumemis, in
structural and color pattern features as well as in geographic position.
We will leave a fuller discussion of its relationships with these forms
to the section on the evolution of the group, and here offer only the
following diagram of affinities:

yumensis--Bplerulida--1UJlbrooki.
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LAMPBOPELTIS GBTULU8 HOLBBOOIU (~er).

SPBCKLED KINO SNAKE, SAY'S KINO SNAKE, KING SNAKE, GUINEA SNAKE,
SPOTTED KING SNAKE. .

Fig.32.

1842. COf't>mlla IIJfIi HOLBROOK, N. Amer. Herp., ed. 2, vol. 3, p. 99, pI. 22.
Dmlll:BIL and BmRoN, Erp. Gen., vol. 7, pt. I, 1854, p. 619.-LICBTBN
STBIN, Nomenclatol', Mus. Zool. BerolineIlllis, 1856, p. 25, ("MeDco"I).
GitNTHER, Cat. Colubr. Snakes Brit. Mus., 1858, p. 41.--.TAN, Icon.
Gen. Ophid., livr. 14, 1861, fig. 2, pI. 5; Arch. Zool. Anat., vol. 2, faec. 2,
1863, pp. 238, 245.-ColubeT IIJfIi DE KAY, Nat. Hiet. New York, pt. 8,
1842, p. 41.-oplribolus IIJfIi BAIRD and GIRARD, Cat. N. Amer. Rept.,
pt. 1, 1853, p. 84.-BAIRD, U. S. and Mex. Bound. Surv., 1859, p. 20
(Indianola, Texas); Pacif. R. R. Surv., vol. 10, pt. 3, no. 1, 1859, pI.
SO, fig. 59.-HuKPHllBYS, Amer. Nat., vol. 15, 1881, p. S61.-Lampro
peltil ,ayi COPE, Proc. Acad. Nat. Sci. Philadelphia, 1860, p. 254.
GAllJlAN, S., Bull. E8r1ex InBt., vol. 24, 1892, p. 10.-BBYBR, Proe.
Louisiana Soc. Nat., (1897-1899), 1900, p. 14.

1875. Oplribolus getulus aayi CoPE, Bull. U. S. Nat. Mus., no. 1, p. 37.-COUBS
and YARROW, Bull. U. S. Geol. Geog. Surv. Terr., vol. 4, art. 11, 1878,
p. 269.-COPE, Bull. U. S. Nat. Mus., no. 17, 1880, pp. 23, «.-YARROW,
Bull. U. S. Nat. Mus., no. 24, 1882, p. 93.-GAllJlAN, S., Mem. MUll.
Comp. Zool., vol. 8, no. 3, pt. 1, 1883, pp. 68, 156, pI. 5, fiK. 4.-DAVI8
and RIeB, Bull. Chicago Acad. Sci., vol. 1, no. 3, 1883, p. 29 (Wiacon
llin).-fuY, 36th Annual Rep. Indiana State Board Agri. for 1886, vol.
28,1887, p. 210; 17th Annual Rep. Dept. Geol. Nat. Res. Indiana, 1892,
p. 518.-GARKAN, H., Bull. Illinois State lAb. Nat. Hist., vol. 3, art.
13, 1892, p. 297.-CoPE, Proc. Acad. Nat. Sci. Philadelphia, 1893, pp. 385,
S87.-HuBTBR, Trans. Acad. Sci. St. Louis, vol. 6, no. 2, 1893, p. 255.
RHOADBS, Proc. Acad. Nat. Sci. Philadelphia, 1895, p. 392.-CoPB,
Rep. U. S. Nat. Mus. for 1898, 1900, p. 911, fig. 226.-8TBBC1l:BB, Trans.
Texas Acad. Sci. for 1901, vol. 4, pt. 2, no. 5, 1902, p. 4.-BROWN, Proc.
Acad. Nat. Sci. Philadelphia, 1901, p. 76; 1903, p. 55O.-BRANSON,
Kansas Univ. Sci. Bull., vol. 2, no. 13, 1904, p. 397.-DrrKAR8, Reptile
Book, 1907, pp. 341, 358, pI. 107 (lower fig.); Reptiles of the World,
1910, p. 271.-VI08CA, 6th Bien. Rep. Bd. CuratolB Louisiana State
Mus., 1918, p. 72.-Lampropeltia getulus aayi SToNE, Proc. Acad. Nat.
Sci. Philadelphia, 1903, p. 542 (Sugar Loaf Mt., Oklahoma).-RuTHVEN,
Proc. Iowa Acad. Sci., vol. 19, 1912, p. 207.-WRIGHT, Proc. Acad. Nat.
Sci. Philadelphia, 1915,' p. 148.-Coronella getula, var. ,ayi BOETI'GEB,
Kat. Rept.-SammI. Mus. Frankfurt, pt. 3, 1898, p. 71.-Lampropeltil
gttula aayi 8TB1I:C1l:BR, Proc. BioI. Soc. WlI8hington, vol. 21, 1908, pp,
75,89.

1880. Ophibolus getulw getulm COPE, Bull. U. S. Nat. Mus., no. 17, p. 23.
1894. Coronella getula (part )BOULENGER, Cat. Snakes Brit. Mus., vol. 2, p. 198.

JOHNSON and JOHN80N, Reptile Life, 1907, fig. p. 64.
1903. Lampropeltil holbrooa STEJNEGEB, Proc. U. S. Nat. Mus., vol. 25, p. 152

(=Coronella ,ayi Holbrook; type locality, valley of the :MiaBisBippi).
STBmEGBB and BARBOUR, Check List, 1917, p. 188.

1905. Lampropeltia getula holbrooa BAILEY, N. Amer. Fauna, no. 25, p. 47.
Lampropeltil getulmlwlbrooa HURTER and STRECKER, Trans. Acad. Sci.
St. Louis, vol. 18, no. 2, 1909, p. 26.-HuRTBR, Trans. Acad. Sci. St,
Louis, vol. 20, no. 5, 1911, p. 185.-8TRECKBR, Baylor Univ. Bull.
vol. 18, no. 4, 1915, p. 38.
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1909. Lampro~ltil ~tula ltolbrooni STRBCJ[BB, Baylor Univ. Bull., vol. 12, DO.

1, 1909, p. 7 (Burnet, Teu.s).
1912. Ophiboltu getultu, val. aayi SOlUS, Proc. Iowa .Acad. Sci., 1912, p. 150.

As Stejneger has already pointed out (1902, 152), the name Ooro
nella sayi was originally used for this form by Holbrook under the
misapprehension that it was the species previously described by
Schlegel as Ooluber sayi. As the latter is a very different snake,
PiI:tuJphis sayi, the name sayi can not be applied to this form.

Description.-Ho7Jwooki is nearly as well known as its represent
ative on the Atlantic Coast. The scutellation as derived from about
132 specimens, is as follows: Ventral plates, 200 to 220; eaudals,38
to 55 (one specimen, 30); supralabials, 7, rarely 6 or 8; infraiabials,
9, rarely 8 or 10; oculars, 1 and 2; temporals, 2 +3 +4, occasionally
varying by one in any row; posterior chin shields usually a little
shorter and a little narrower than the anterior, parallel, and generally
separated by one or two small seales; loreal usually as high as long
or higher than long, although sometimes longer than high; dorsal
seale rows commonly 21-19 or 19-21-19, occasionally as high 88

21-23-21-19, and often as low as 19-21-19-17, very rarely 19-17.
The general proportions are the same as with aplendiOO and getulut,

that is, head but slightly distinct from neck, belly meeting the sides
in a rounded angle; body cylindrical and of nearly the same diameter
except for tapering a little toward the neck and toward the tail,
latter short, tapering quickly to a horny tip, varying from 0.096 to
0.150 of the total length, the average for males 0.130, for females
0.120. The great majority of adult specimens measure between 75
and 95 em.; the largest examined was from Galveston, Texas, and
measured 1,634 mm.

The general color above is blue-black with an oval white or yellow
or greenish-yellow spot near the center of each seale. At regular
intervals the white centers lose their normal orientation with the long
axes of, the scales and become so grouped and oriented as to form
from 50 to 100 distinct, short, transverse bands on the back, which
are commonly less than half a seale in wid th .and usually form a
dotted rather than continuous white band. Ventrally the white
centers increase in size so that the scales of the first row may be
described as white with black borders. The belly is checked with
black and white, the white usually predominating. The head like
the body is spotted with white. Transverse bars of white cross the
internasals, prefrontals' and ·supraoculars. There is a light spot on
each of the loreals, nasals, oculars, and temporals. The common
borders of the labials are black.

The copulatory organ may be described as follows: Bilobed or
slightly forked; sulcus single, extending over the side of the larger
lobe; calyces fairly numerous, apical, surrounding a small bare place
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at the tip; fringes of calyces few, fairly prominent, passing into
spines; latter extending a little less than half way to the basej not
particularly numerous or thick set (although apparently so if the
organ is not fully everted); basal portion with many conspicuous
but minute spines, extending downward for a distance about equal to
that covered by the major spines. This latter character appears to be
restricted to this form and niger. It is conspicuously well developed
in specimens examined from Missouri, Arkansas, and Louisiana, and
specimens from the following localities have these minute spines
developed over as much area but often more or less imbedded in the
tissue, and therefore less conspicuous: Galveston, Texasj Mobile,
Alabama; Kansasj Grinnell, Iowa; Reelfoot Lake, Tennesseej Kem
per County, Mississippi. It is thus a characteristic of this form
throughout its range.

The dentition is as follows: Maxillary teeth usually 13, sometimes
14, the first very small, the rest large and subequal; mandibular
teeth, 14 or 15, rarely 16, the first very small, the next seven or eight
the largest, the remainder decreasing gradually to about the size of
the firstj palatines usually 9, sometimes 8, subequal and about the
size of the anterior maxillariesj pterygoids, 13 to 18, usually 16,
8ID.&ller than the palatines and subsequal.

Intergradation between this form and splendida undoubtedly takes
place in Texas in the region of the ninety-seventh or ninety-eighth
meridians. It is imp088ible in some instances to refer a specimen
definitely to one form or the other. Distinctions which usually hold
are as follows: The head of holbrooki has many small yellow spots,
that of splendida is mostly black, with but few spotsj in lwlbrooki the
dOl'Bal spaces between the crOSB bands have a yellow spot on each
scale in adults (in young, few or none), in splendida there are no
spots here, or but few; lwlbrooki usually has no more than 21 rows of
scales, while splendida has 23. To distinguish from niger and from
getvlus soo under these forms.

Habitat and habits.-Very little has been recorded on the natural
history of this form. Hurter (1911, 185, 255) states for MiBBouri
that it inhabits hilly places with sunny glades, occurring unqer rocks
and fallen trees. On the other hand, Mr. Percy Viosca informs the
writer that in Louisiana it is found in moist places throughout the
entire alluvial section of the State. Mr. H. P. Loding says that near
Mobile, Alabama, they are turned up by the plow in the spring.

Like gettdtuJ it is reported to be the enemy of the rattlesnake and
the moccasin. Coues (1878, 269) mentions this, and Humphreys
(1881,561-2) gives a rather elaborate account of how one swallowed
& water moccasin (Ancistrodon piscivorous). Branson (1904, 397-8)
states it to be the enemy of all other snakes.
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Mr. Mackelden of St. Louis writes that a large specimen of this
snake from St. Louis County, Missouri, which he kept in captivity
for five months, ate 21 Bascanion constrictors, some of which were
from a foot to 18 inches longer than the king snake and required
sometimes three days to swallow. It was often tempted with garter
and water snakes, but seemed to have an aversion to them as food.

Hurter (1911, 185) says that its food consists of mice, small birds,
lizards, and snakes. It seems to be much less amenable to life in
captivity than getulus. Most specimens kept by the writer refused
to eat, and long continued to vibrate the tail in nervousness or fear
whenever handled. Some individuals would always assume the
striking position whenever anyone approached the cage. Such as
could be induced to feed were observed to eat Thamnophjs butleri
T. sirtalis, and dead mice. They constricted their prey exactly 88

does getulus.
There are no records of breeding observations.
Range.-This form ranges from Mobile, Alabama, west to about

the ninety-seventh meridian in Texas. It extends north in the
Mississippi Valley probably to southern Wisconsin, west to south
eastern Wyoming, southwest to the panhandle of Texas, and east to
eastern Illinois. I t appears to be a common snake in eastern Ka.nsas,
Missouri, southern Illinois, eastern Oklahoma, Arkansas, eastern
Texas, and Louisiana. Records are very few for Nebraska, Iowa,
and Mississippi.

Specimens have been examined from the following localities, in
addition to those represented by specimens in the United States
National Museum: Near Columbus Junction, Iowa; Duntanville
(Tuscaloosa County), University, Alabama Point (Mobile County),
and Mobile, Alabama; Cat Island and University, Mississippi; Man
hattan, Twin Mounds, Mount Oread, Coal Creek in Coffey County,
Long Creek in Osage County, and Jefferson, Trego, Labette, and
Anderson Counties, Kansas; Dallas, Clifton, and Tule Canyon, Staked
Plain, Texas; Wister, Sugar Loaf Mountain, and Fort Supply, Okla
homa; Arkadelphia, Greenway, Donaldson, Fayetteville, and Garland
and Jefferson Counties, Arkansas; Horseshoe Lake, Olive Branch,
Illinois; Reelfoot Lake, Samburg, Tennessee; Chastine, Louisiana;
Galena, Missouri.

Published records for other localities are as follows: Deming's
Bridge, Matagorda County, Texas (Garman, S., 1892, 10); Burnet,
Texas (Strecker, 1909, 7); Peoria, Illinois (Garman, H., 1892, 298);
Wisconsin (same); Montgomery County, Missouri (Hurter, 1911, 185);
and the following counties in Kansas (Branson, 1904, 398): Mitchell,
Republic, Montgomery, Miami, Greenwood, Potawatomie, Franklin,
Lyon, Sumner, Scott, Logan, and Gove.
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Variation.-Minor variations of pattern appear to characterize
certain regions of the range. Thus specimens from southern Missis
sippi, Louisiana, and southeastern Texas usually show the dorsal
cross bands plainly, but the spaces between and the sides are promi
nently spotted with rounded or oval white spots (in specimens from
New Orleans the spots are a pale greenish white and the ground color
is velvety black).

In the area from extreme northeastern Texas to southern Kansas,
St. Louis, and the Mississippi River the cross bands are almost india-

FlG. 9.-Hu SHOWING LOC.LUTT IlECOBD6 ~B L.U17BOPELTIS OETULUS BOLBBOOIU.

tinguishable; every scale has a large white or yellow spot on a ground
color of dark brown to bluish black (Hurter, 1911, 185), which, pro
ceeding ventrally, occupies more and more of the area of the scale.
Often the only indication of cross bands is the asymmetrical orienta
tion or atypical shape of certain of the dorsal spots, but the regu
larity of their distribution indicates that they represent the original
bands. These spots may be unusually long and narrow and oriented
either lengthwise or crosswise of the scales, and, judging from recently
preserved specimens, they are whit e or pale greenish on a nearly
black ground color.

'gill € yGoogle
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Specimens from Kansas are more like those from New Orleans in
respect to the distinctness of the dorsa bands and the prominence of
the spots between, but the spots are yellow (in alcohol)-Branson Bays
(1904,398) pearly white or yellow.

The pattern of young individuals is deserving of attention. In all
the specimens examined the white crossbars are prominently devel
oped and the scales between are unspotted, or the spots are small,
or present only midway between the bands. From the material at
hand it seems probable that, as suggested by Branson (1904, 398)
and by Hurter (1911, 185), the spots between the bands develop as
the young snake grows older.

The variation in scutellation and proportions needs very little dis
cussion. In these characteristics the differences between this form
and its allies, splendida, niger, and getulus, are slight or not apparent.
This may be said of the labials, the caudals, the temporals, and the
proportionate tail length. The number of specimens is entirely inad
equate for the demonstration of geographic tendencies in these char
acters. It is probable, however, that geographic variation OCCU1'll in
the number of ventral plates. The average for this species is 210,
extremes 201 and 221; for 8plendida, 217, extremes 208 and 226;
for niger, 209, extremes 200 and 217; for getulus, 215, extremes 204 and
223. While it is apparent from the slight differences in the averageB
for these species that but little reliance can be placed on variation in
the number of ventrals, it is nevertheless a fact that the lower numbers
of ventrals in holbrooki are more common in the northern and north
eastern parts of its range, and the higher numbers more frequent in
the western and southwestern portions. This means approach in this
character to niger and to 8plendida, respectively.

The scale rows are subject to considerable variation, as the table
shows, but the great majority of the specimens have one of the three
formula&-21-19, 19-21-19, and 19-21-19-17.

This form can thus be compared in lowness of scale formula only
with niger and getulus,' the former is fully as much reduced as hol
broo7ci, and the latter nearly a'3 much so. Reference to the table will
show that the higher formulae characterize the western and south
western parts of the range, and the lower formulae the northeastern
and the extreme southern. If holbroo7ci had a southwestern origin,
these regions would be the last reached, the former because it is the
farthest removed from the southwest, and the latter because it is but
recently elevated above the sea.

Aifinities.-Holbroo7ci is without doubt very closely allied to splen
did-a and to niger, and with both of these forms intergradation takes
place along the common boundaries of their respective ranges. We
will, however, leave a fuller discussion of affinities to the section on
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the evolution of the group, and leave the Bubj ect here with the fol
lowing diagram of relationships:

8plendida -- holbroo'ki -- niger.

Seal4formulae ofholbrooa.

DISTBmUTIoN BY SBX.

Formula. Kale. Fmnale.

21-23-21. •...•.. ~ ...................... 1
21-23-21-19 4 8

21-19..... 18 23
U-21-19••... 32 16
21-19-17•.•.• 2 1

19-21-19-17.•... 15 10
19-17•.••. 1 ........................

Total ...... 72 59

DISTRIBUTION BY LOCALITY.

Oldabama
J'armuIa. &Ddncnb· ~. ~ IOIIourL LooI8IaDa.

ernT_.

HigberthaD 21··19.•... Ii 2 3 1 2
21-19.••.• 6 17 9 1 7

:r.ow. thaD 21-19•• , •.. 6 7 7 13 25

Total••••••••••••• 17 26 19 15 34
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UI1lI ....do .......•••..•...•..•..•.•••.... ...do .•........•..... W.le .••• 111-21-111...••.. :lOt 113 B { I~ 1.2 2+3+t I} rn .UII 70
12877 ...•.do ..•......•......••.•.....••..•. ...••do.••..•...•...... ••.do..... 21-111-21-111•••• 2U ...... 7 II 1.2 ~:t=t: tWJ .••.•.. rn
121171 .....do.•........••..•..••••.....••.•• ...•.do...••........... Fomale.. 1~21-111-17•• " 302 43 7 0 1.2 2+2+4 rna .m 611
l287I .•••.do ............................... .•..•do...•••.•••.•.... Male .... 111-21-111-17•••• - eo 7 0 1,2 2+3+4 8llO .136 82

12016 .....do ............................... •....do................ Female.. 21-111-21-111-17• 211 .. 7 0 1,2 2+3+1 8a7 .1211 1I62+3+4

120111 ..•..do............................... .....d(l ................ Male.... 21-3)..21-10.... 302 40 2+3+3 atO .132 822+3+4
12lI32 .....do............................... ...•.do................ Female.. 21-111-21-111-18. lOll 44 2+3+4 518 .130 73

12lI33 ....•do ............................... .....do................ Male.... 1~21-111-17.•.• 210 67 { 2+3+4 1,312 .134 71

12lI3t .....do............................... .....do ................ ...do..... 1~21-111-17•••• 210 M 2+3H lllNI . teo tf1

12036 .....do ..•.....•.............•........ ...• .<10 ................ Female.. 111-21-111-17.... '611 48 2+3+4 l,OlIl .122 83

=l2ll3e ....•do.........•.......••......••.•.. .....do ................ Male.... 21-»-21-10•••• zt eo 2+3+4 ll52 .UO 72 -<...
l2ll37 ....•do .........................••.... .....do ................ . ..do...•. 1~21-10....... -48 2+3+4 1,127 .130 fIl...... ...
12lI33 .....do............................... .....do................ Fomale.. 111-21-111-17•••. 20lI 40 1+2+3 lI77 .123 0......

~
12lnlI .....do............................... .....do ................ ...do..... 21-10.......... 203 48 2+3H lDl .1211 8lI

130tl .....do............................... .....do................ ...do..... 21-10.••••••••• 210 44 2+3+4 8lI6 .00 57 0

17t71 Cook, Johnson County, Nebraska..... E. M. Shaw........... Male.•.. 21-10.••••••••• 210 44 2+3H 1.U4 .118 02
t'llj

17472 .....do ............................... .....do................ Fomale.. 21-10.......... 2U 44 2+3H 1,146 .110 07 ~

22133 rron~le, Washington County, Mis.} J. Hurter.............. Male .... 111-21-10....... - /II } 2+3H 818 .128 71 :Il
SOUrl. tol

327M Matagorda, Matagorda County, Te.'\"8S W. Lloyd ............. Female.. 21-111-21-10••.• 2U 47 2+3H 1,022 .137 ......
327118 .....do ............................... .....do................ . ..do..... 21-111-21-10.••• 210 48 2+2+4 1,0'.11 .134 ~

2+3+4 ...... ...
32'188 Arthur, Lamar County, Te."<BS ....... V. BaUey ............. ...do..... 21-B-21-10•••• zt 44 2+2+3 1131 .118 ~

2+3+4 ...... 0
UlWO Red Fork Tulsa County, Oklahoma... J. H. Gaut ............ ...do..... 21-111-17.•••••• -47 1+2+3 84lI .110 fIl1+8+4 ........

{Mount Scott (north base), WIchita
}.... dO ............... 2+3+3

~

44480 Mountalns, Comanche County, Maie.... 21...z-21-10.••• 213 47 7 0 1,2 2+3H 810 .123 71 ~Oklahoma.
511153 le1ferson County, Kansas ............ Roy L. Moodie........ Female.. 21-10.......... 210 30 7 { 19 } 1,2 2+3H lIlO .008 77 ~
659S8 Mobile County. Alabama............. J. Hurter ............. Male .... 21-»-21-10.••. m ...... 7 8 1,2 2+3H 413 .... -... 8lI
118719 Jellerson County. Arkansas .......... .....do ................ Female.. 21-19.......... 203 4/1 7 0 1,2 2+8+4 725 .130 86
611720 Garland County, Arkansas........... .....do................. Male.... 111-21-111-17•••• 20lI 62 7 7 1.2 2+2+4 lIOII .137

5tf121 St. Clair County, llilnols ............. .....do ................ ...do..... 21-111-21-10.••• 212 83 7 { 1~ } 1,2 { 2+2H } lW .1302+8+4
118722 St. Louis County, Mlssourl. ......... .....do ................ ...do..... 111-21-10....... 208 47 7 0 1,2 2+8+4 lllNI .132

118723 .....do ............................... .....do ................ ...do..... 21-10.......... 208 40 n 0 1,2 2+3+4 840 .136

CJ 118724 Crawford County, Missouri. .......... .....do ................ Fomale.. 111-21-10....... 211 45 7 0 1,2 { 2+2+3 } 078 .1232+2+4
0 118726 Stone County, Mlssouri .............. .....do ................ Male .... 21-»-21-10.••• 208 83 7 0 1,2 2+3+4 845 .131

~ 118728 Phelps County, Mlssourt ............. .....do ................ Female.. 111-21-111-17•••• m 43 7 9 1,2 t{ 2+3+4 870 .118 J......) If:o.2+3+3 ;-

rv



S~ of Lampropeltil guulw holbrooa in the Unitld Statu Natio'l'lal Jlweumr-Continued.

~ ~. h
B

i ~I r:llil

No. LocalIty. Prom "hom nIlllIIved. Sex. IlcaIe fO'W1I. 1i 1 l~ ~3 ji Remarks.

11 j "a,!l3 0-
.. 0

~ g ! ~ =a~ g:l
> 0 <Xl 0 E-t E-t ~---- --

M7'r1 Howell County. Missouri............• 1. Harter ............. Kale.... 21-111-21-111.••• 20lI GO 7 II 1,2 2+3+4 705 0.146 ......
M72lI Oregcm County. MlaBourt. ............ .....do................ . ••40..... 21-3-21-Jg•••. D 48 7 II 1,2 { 2+3+3 } 1112 .1342+2+4 ......
liG72ll St. Cllarles County, MiIlIourI ••.••.•.. .....do................ ...do..... 111-21-111-17•••• 208 411 7 II 1,2 2+3+4 41M1 .130 ..... -
litI730 JelJenon County, MiIlIourI ••..•.••••• .••••do•••..•..••..••.. . ..do..... 21-111-21-111.••• 3M 48 7 II 1,2 { 2+8+4 } 280 .127 7112+2+4
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LAMPROPEJ.T18 GBTULlJ8 NIGER (Y..-l.

48

Fig. 33.

1837. HerpetodTyQl getulm SCHLEGEL, Phya. Serp., p. 198.
1882. OphiboluB getulm niger YARROW, Proc. U. S. Nat. Hue., vol. 5, p. 438 (type

locality, Wheatland, Indiana; cotypes, U. S. Nat. HUll., no. 12149-two
specimens; Robert Ridgway, collector); Bull. U. B. Nat. HUll., no. 24,
1882, p. 93.-IL\Y, Journ. Cincinnati Soc. Nat. 1IiBt., vol. 10, no. 2, 1887,
p. 64.-GABJU.N, Bull. Illinois State Lab. Nat. Eist., '01. 3, Illt. 13, lE92
p. 299.-HAY, Batr. Rept. of Indiana, 1893, p. l11.-CoPE, Rep. U. S.
Nat. Hue. for 1898, 19<:.0, p. 917, fig. 228.-BROWN, Proc. Acad. Nat. Sci.
Philadelphia. 1901, p. 77.

1887. Ophibolm nit,er HAY, 36th Annual Rep. State Board Agri. Indiana for 1886,
vol. 28, p. 210.

1891. Ophibolm getulm .ayi BLATCHLEY, Journ. Cincinnati Soc. Nat. Hist., 1891,
p. 32; 24th Ann. Rep. Dept. Gool. Nat. Res. Indiana, 1899, p. 545.

1893. Ophibolm doliatuB, var Bayi HAY, Batr. Rept. State Indiana, p. 110.
1894. Ophibolm getulm GARMAN, H., Bull. EBBex Inst., vol. 26, nos. I, 2, 3, p. 35.

The status of this form has never been settled, and the specimens
available for study are still too few. The writer, however, believes it
to be entitled to the rank of subspecies, but should fuller material
prove it to be but a local or inconstant variation of h{)lbrooki, its name
Wilfhave to supersede the latter, a change by no means to be desired.
-Df8criitwn:- ~The sClitellationof-the 32·specimens exanuned is8i
~~veI.1t~pl~es,11,9 ~;_~!.ud~~,_4.!~t2. 5.~ (m~~,.!6_~ ..5~
average 50; females, 41 to 47, average 43); supralabials, 7; infralabiaJs,
9;"rarely' 8 or10 ;'t prooculir'"';'2'jhiS'tocU1;rs;£empor8J.sUsually ~+ 3 +'4;
posteriorchill-shieldS generally shorter than the anterior and separated
from~eich-other by'oneor twosmall ;ic'itles;'loreal higherthan long:
orabOutMmgh-aslongi scale formuia usually i9-21-19.• --:~ ,~

The bodily proportions are the same as for holbrooh and getulm.
The tail varies from 0.110 to 0.146 of the total length '(males, 0-:120
to 0.146, average 0.133; females, 0.110 to 0.128, average 0.120):
The largest specimen examined was the type-1,431 millimeters in
length.

The color pattern (fig. 33) is a reduction from that of holbrooki by
obliteration of the yellow centers on the scales of the dark areas ?n
the back, and contraction in size of all the other light spots. This
leaves the dorsal surface black, crossed by 50 to 90 very narrow-eros;:
bands of yellow, which tend to fork on the sides and there join an
alternating series of short, narrow transverse bars. Occasionally the
crossbands on the back may have nearly or quite disappeared, or
sometimes the white spots between the bands may be somewhat
developed. The lower rows of dorsal scales are more or less spotted
with yellow. The belly is checked with black and white or yello:€,
the black sometimes predominating. The spotting on the head is

1.8eCiro-21-Bnll. 114-----4
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exactly like that of holbrooki except that the spots are fewer and
much smaller.

The penial characters seem to agree with those of lwlbroo1ci, even
to the extent and prominence of the minute spines.

The dentition of a specimen from Wheatland, Indiana, is as follows:
Maxillary teeth, 13-13; mandibular, 14-13; palatine, ~9; ptery
goid, 16-17.

This form may be known from lwlbrooki from the fact that the
adults have no white spots, or but very few, on the scales between the
dorsal crossbands; young examples may resemble lwlbrooki, but the
crossbands are very narrow, less than half a scale in width, and all
the white spots are smaller than in the latter form. It may be known
from 8pleMida by the fact that the dorsal scales are in 21 instead of
23 rows; and from getulus it may be distinguished by the narrower
and dotted crossbands instead of wider and continuous ones, and by
their greater number, more than 50.

Habitat aM habitB.-Almost nothing is recorded upon this subject.
Blatchley (1899, 545) says for Vigo County, Indiana, that it "fre
quents rocky hillsides and the vicinity of streams," and mentions
finding one in the act of swallowing a Eutaenia sirtalis. The writer
found an adult at Henry, Tennessee, a little after sunset, stretched
out at full length by the side of a road through farming country.
It had doubtless been concealed during the day in the thick: bushes
between the side of the road and the open field adjacent. It offered
no resistance whatever to being picked up.

Range.-This form occurs from extreme eastern Illinois to southern
Ohio and south to northern Alabama.

The only published records for specimens not examined by the
writer are those of H. Garman (1894, 35), for Midland, Kentucky,
which was probably this form, and Blatchley (1899, 545) for Putnam
County, Indiana.

Three specimens in the collection of the Museum of Comparative
Zoology (no. 33), labeled "Ohio," are almost typical of ho"lbroolci and
one in the National Museum collection (no. 12026) labeled "Mt.
Carmel, Illinois" is quite so. More specimens are much needed to
definitely settle the status of this form.

Variation aM aifinities.-The specimens named niger by Yarrow i

were supposed to have been derived from typical getulus by increase
in black pigment at the expense of the yellow. It was evidently
overlooked that the crossbands were the same in character and in
number as in holbroolri. The scale formulae and the penial characters
also ally it much closer with ho"lbrooki than with getulus. That it is,
however, closely connected with the latter there can be no doubt.
A specimen from the Cherokee Nation in the mountains of North
Carolina with 37 crossbands presents a strong contrast with one
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from so short a distance west as Knoxville, Tennessee, with 73, and
even though the former specimen shows the bands narrower than
usual for gt1t'lllua, these forms might be supposed from these specimens
to be distinct even where their ranges meet, but specimens from
Georgia and Alabama~practicallyprove intergradation. The speci-
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mens from Marietta (fig. 34) and from Augusta, Georgia, cited by
Yarrow (1882, 91), have the cross bands very narrow, unlike any
typical getulua, but their number is 38 and 31, respectively, and one
would doubtless not hesitate to assign them to getulua. Specimens
from Ida and Gallant, Alabama, are decidedly niger, but one from

'gill € yGoogle
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Anniston, Alabama, collected in 1919 by E. R. Dunn, is practically
transitional. This specimen shows the crossbands to be almost
obsolete, but where they can be made out they seem to be reduced
in number. The alternating light and dark areas on the sides of the
belly are about 33 in number-a getulU8 character, but in general
appearance it is nearer to niger. This. enables us to determine
fairly closely the limits of the ranges of these two forms in the Soutli
and the region where intergrades may be looked for.

That niger bridges the gap between holbrooki and getul'U8 there is
hardly room for doubt. Also that on the whole it is more closely
allied to holbrooki is evident from consideration of the characteristics
of all three. And from consideration of the latter and the geographic
relationships, it becomes most logical to regard niger as a derivative
of ho"lbrooki. This makes it necessary to consider niger as ancestral
to getulU8. We may therefore express the probable relationships of
these three forms as follows:

holbrooki-niger-+getulU8•

Further evidence for this view of their relationships will be found
in the summary of the getulU8 group.

8rok/ormultu o/niger.

Formula. Kale. I Female. Totals.

21-23--21-19..•..•..•••••. 1 .......... 1
21-19....•...••.... 5 3 8

19-21-19.•.•.••••••••. 8 6 14
19-21-19-17.••.••••••.•.. 6 "oO .. oO .. oO ...... 6

Total••.•.•.•...•. 20 9 29



f LV' of .s-;imnw of LampropdtM geeultu niger.
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Museum. I No.

U.B.N.M"'I 2280
Do..... 2280
Do..... 2319

Do. .•.. 2362
Do..... 2362
Do.•••. 10469

Do 12029
Do 12029
Do 12029
Do 12149
Do 12149

Do 13342
Do 13342
Do 13342
Do.•... 13342

Do.. _.. 14655

Do 174n

Do 49627

Do 51217

Do.•... 52127
Do_ ..•. 52128

Acad. Phlla 3585

Ala. Mus... ,.....•

~ ~~ m.a

~f
Ol,g

From whom re- ~ ~
:a~

I~LocaUty. Sex. Beale rows. t t::: Remarks.celved.

~ ~~
D j .!l:9 Ol:l

] ~.s eo
~ " ~ a ~ ~~ lS:~

c'3 " ..
> <Xl 0 Eo< ~ <D

------ ._-

Bouth DJlnols................ KennlcotL .•...•. Male.... 19-21-19-17•••• 208 48 7 9 1,2 2+3+4 746 0.134 62
.....do...•................... .•...do.....•.•..... Female.. 19-21-19....... 200 47 7 9 1,2 2+3+4 273 .125 85
Tuscumbia, Colbert County, B.Pyles1..•....... Male..... 19-21-19-17.••. 215 47 7 9 1,2 2+2+3 348 .127 60

Alabama.{Tyree SJ?;ings, Sumner }ProCessor Owen ... ...do..... 21-23-21-19.••• 211 53 7 { 1~ I} 1,2 2+3+4 875 .143 79County, ennessee.
.....do....................... ..... do............. .•.do...•. 19-21-19-18.... 207 48 7 9 1,2 2+3+4 950 .135 ...•.•

Oakley, South Carolina...... A. L. Barker...••. .••do..... 21-19-21-19•••• 206 52 7 9 ~ 1+3+4 r262 .li6 ...... Locality prob-1,2 2+3+4

{ Ig 2+3+4
ably wrong.

Mount Carmel, Dllnols.....•• L. M. Turner...... ...do..... 21-19-21-19..•• 211 47 7 } 1,2 2+3+3 1,005 .129 55

.....do..........•......•..... .•... do............. ...do.•... 21-19-21-19.••. 216 49 7 9 1,2 2+3+4 1,207 .125 60

.....do....................... .....do............. ...do..... 21-19•••••.•••• 214 50 7 9 1,2 2+3+4 591 .144 62
{Wheatland. Knox County, }Robert Ridgway.. .•.do..... 21-19•..••.•.•• 201 52 7 9 { 2+3+5 }1,431 .120 ...... Type.Indiana. 1,2 2+3+4
.....do....................... .....do•....•....... ...................... . ............ ..... -!- .......... ............. Bpecimen rot-

I ten.
.....do....................... .....do............. Female.. 21-19-21-19.••• 210 44 7 8 { 1+3+3 } 888 .121 I 501,2 2+3+3
.....do....................... .....do............. ...do..... 21-19-21-19..•. 206 46 7 9 1,2 2+3+4 1,003 .125 ......
..... do....................... .....do............. Male..... 21-19.......... 206 49 7 8 1,2 2+3+4 1,070 .140 75
.....do....................... .....do............. ..•do..... 21-19-21-19...• 200 49 7 9 1,2 2+3+3 1,238 .1361 70

.....do....................... .....do............. Female.. 21-19-21-19•••. 201 41 7 { ~ } 1,2 2+3+4 967 .118 ..•...

La Fayette, IndJana......... Frederick C. Test.. ... do..... 21-19-21-19.... 207 43 7 9 1,2 2+3+4 1,017 .116 I 59
{Olney, Richland County, }R. Ridgway....... Male..... 19-21-19-17.••• 215 50 7 9 { 2+3+4 } 398Illinois. 1,2 2+3+3 .128 61

~~~~a:olbert County, A H. Howell....• Female.. 21-HH8....... 212 41 7 9 1,2 2+3+4 673 .120 65

.~~1o'.~.~~.~:::::::::::::::
R. Ridgway....... Male...•• 21-19-21-19•••• 215 49 7 9 1,2 2+3+4 960 .130 73

.....do............. ...do..... 21-~21-19.••. 208 50 7 9 1,2 2+3+4 315 .130 I 62
{Smithsonian lust!· } { 2+3+4 }Southern IllInois............. tutlon (No. 2280). •.do..... 21-19-21-19-17. 208 48 7 9

1,2, 2+3+3 634
.

138

1

86

.t=e'~a~~~~~, }......................do••... 21-19.......... 204 53 7 9 { 2+3+3 } .137 531,2 2+3+4 I 800
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Lilt ojapecimen. of Lampropeltu getulur niger-Continued. ~
00

Ohio unlv.I I{Bf~, ~~~: I.6wrence liP' B. Hlne•••••••••! do.•• ·.I21-111•••••••••. , 1119
T.VanAller ..••••• Gallant. Etowah County, Van Aller and Kal...... 21-111.......... 2111

Alabuna. UldJnI.

W.s.BIa ...•••• Vlgo County. IncUana•..•••••••••••••••••...•.••• Hal•.•.. 1~21-11l....... *
ley.

Do.........•.......do..•...•....•....••••.......•.•.•••••••.•..•...do..... 21-1~-111.... 210
Do...•........ 3 m111lll 80llth of Terre Haute, •••••••••••••••••••••••do...•. 1~-1~17•••• 'Xf1

Indiana.
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LAMPROPELTIB GETVLUS GBTULUS (LbIuRa).

49

IlN08llAD; CH.AIl( llNAJ[Z; COWSUCltEB; BLACII: XOCCA!IIlIl; BOB8K BACElI; XA!lRB llNAIE; BASTAIlD BORN
lIl'lAD; fJIt1JrDD lIILUtlIi; THtTNDD AND uonnrnro lIlf.u:B; WAXlSJL; W.uat1Il SHAD; ILAftLE81UU
PILOT.

Figs. 4, 34, 35.

1766. Colu.ber getulm LniNAEuB, Syst. Nat., ed. 12, vol. 1, p. 382 (type locality
Carolina).-GMBLIN, Syst. Nat., vol. 1, pt. 3, 1788, p. l106.-LACEPEDB,
Hist. Nat. Serp., vol. 2,1789, pp. 84, 3OO.-BoNNATBRRB, Tabl. Encycl.
Meth., 1790, p. 45, pI. 18, fig. 33.--80NNlNI and LATREILLB, Rist. Nat.
Rept., vol. 4, pt. 2, 1799, p. 174.-DAUDIN, Hist. Nat., vol. 6, 1800,
p. 314, pI. 77, fig. 1.--8HAw, Gen. Zool., vol. 3, pt. 2, 1802, p. 467.--8AY,
Amer. Joum. Sci., vol. 1, 1818, p. 260.-BoIB, 1lIis, 1827, p. 537.
HARLAN, Joui'n. Acad. Nat. Sci. Philadelphia, vol. 5, pt. 2, 1827, p.
358.-PBALB, Contr. Macl. Lye., vol. 1, 1829, pl. 5.-fu.RLAN, Med.
Phya. Researchllll, 1835, p. 122.-LAcBPEDB, Hist. Nat. Quad. Ovip.,
vol. 1, 1836, p. 3OO.-DB KAy, New York Fauna, 1842, platllll, rept.
amph., pI. 10, fig. 21, pt. 3, p. 37.-LniBLEY, Amer. Joum. Sci., vol. 46,
1843, p. 43.-HoUGH, 5th Annual Rept. State Cab. Nat. Rist. New York,
1852, p. 23.-GUNTBBR, Cat. Colubr. Snakllll Brit. Mus., 1858, p. 249.
Paeudoelapl getulm FrrzINGBR, Neue C1aIB. Rept., 1826, p. 56.-CoromUa
getula HOLBROOK, N. Amer. Herp., ed. 2, vol. 3, 1842, p. 95, pl. 21.
LICHTBNSTEIN, NomencIator, Mus. Zool. Bero1inensis, 1856, p. 25.
BOULBNOBR, Cat. Snakllll Brit. Mus., vol. 2, 1894, p. 198 (part).-ophi
bolUl getulUl BAIRD and GIRARD, Cat. N. Amer. &pt., pt. 1, 185S, p.
85.-BAIRD, Serp. of N. Y., 1854, p. 20j Pacif. R. R. Surv., vol. 10, pt. 3,
DO. 1, 1859, pI. 31, fig. 65.-CoUBB, Proc. Ac!ad. Nat. Sci. Philadelphia,
1871, p. 48.-YAllKOw, Amer. Nat., vol. 12, 1878, p. 470.-GAIUUN, S.,
Mem. Mus. Comp. Zool., vol. 8, no. 3, pt. I, 1883, pp. 68, 156, pl. 5, fig.
3; Nat. Rist. NOtllll, Boston, 1887, p. 2.-HAY, 36th Annual Rep. Indiana
State Board Agri. for 1886, vol. 28, 1887, p. 210.-NBIAON, Rep. State
Geol. New JtmlIly, vol. 2, 1890, p. 647.-COPB, Proc. Amer. Phil08. Soc.,
vol. 33,1894, p. 221; Rep. U. S. Nat. MUll. for 1898,1900, pl. 18, fig. 7.
BRIHLBY, Joum. Elisha Mitchell Sci. Soc., vol. 21, no. 4, 1905, p. 152.
I>ITxARS, Reptile Book, 1007, pp. 341, 351, pl. 103, figs. 11, 12, pl. 108
(upper fig.).-BRIHLBY, Proc' Bioi. Soc. Washington, vol. 22, 1909, p.
134.-DrrIlARS, Reptilllll of the World, 1910, p. 267, pl. 59 (upper fig.);
Sci. Contr. New York Zool. Soc., vola. 1, 2, 1912, p. 222.-BJUHLBY,
Joum. Elisha Mitchell Sci. Soc., vol. 30, no. 4, 1915, p •.202.-ENoLB
HARDT, et aI., Copeia, no. 17,1916, p. l.-Corondla getulUl DuuRIL and
BmRON, Erp. Gen., vol. 7, pt. 1, 1854, p. 616.--JAN, Icon. Gen., livr. 14,
1861, pl. 6, fig. 1; Arch. Zoo!. Anat., vol. 2, fasc. 2, 1863, pp. 238, 244.
Lampropeltil getula COPB, Proc. Acad. Nat. Sci. Philadelphia, 1860, p.
256.-ABBOTT, Geo1. of New Jersey, Appendix E, 1868, p. 802.-Lam
propdtil getulm ABBOTT, Nat. Ramblllll, 1894, p. 476.-LoENNBBRG,
Proc. U. S. Nat. Mus., vol. 17, no. 1003, 1894, p. 317.-CoRY, Hunting
and Fishing in Florida, 1896, p. 13l.-DITMARS, Proc. Linn. Soc. New
York, 1896, p. 12j 1902, p. 2.-BJUHLBY, Amer. Nat., vol. 37, p. 263.
STONB, Amer. Nat., vol. 40, no. 471, l006,p. 167; BRIMLEY, Joum.
Elisha Mitchell Sci. Soc., 1007, p. 145.-FoWLER, Annual Rep. New
Jersey State Mus. for 1906, 1907, p. 178, text figs., pl. 45.-BRIMLBY,
Proc. BioI. Soc. Washington, vol. 22, 1909, p. 134.-HURTER, Trans.
Acad. Sci. St. Louis, vol. 20, 1911, p. 186.-BRIHLBY, Joum. Elisha
Mitchell Sci. Soc., vol. 30, no. 4, 1915, p. 202.-DUNN, Copeia, no. 18,
1915, p. 6; Bull. Amer. Mus. Nat. Rist., vol. 37, art. 23, 1917, p. 593,
8TE.TNEGER and BARBOUR, Check List, 1917, p. 88.-BRIHLEY, Copeia,
no. 64, 1918, p. 97; no. 88, 1920, p. 100.
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1875. Ophibolm getulUII getulm CoPE, Bull. U. S. Nat. Mus., no. 1, p. 87.
YARROW, Bull. U. S. Nat. Mus., no. 24, 1882, p. 91.-DAVI8 and RICE,

Bull. Illinois State Lab. Nat. HiBt., no. 6, 1883, p. 33.-CoPE, Rep. U. s.
Nat. Mus. for 1898, 1900, p. 914, fig. 227.-EcKBL, Amer. Nat., vol. 35,
1901, p. 153.-BROWN, Proc. Acad. Nat. Sci. Philadelphia, 1901, p. 77.
ECKBL and PAULHIER, Bull. New York State Mus., no. 51, 1902, p.375.
HENSHAW, Oce. Pap. Boston Soc. Nat. HiBt., vol. 7, 1904, p. 9.-DROWNI,
Mon. Roger Williams Park MUll., no. 15, 1905, p. 12.-Lampropdtil
getulm getulm HAY, Proc. BioI. Soc. WlUlhington, vol. 15, 1902, p. 139.
WRIGHT, Proc. Acad. Nat. Sci. Philadelphia, 1915, pp. 139 et 1Mlq., 188,
fig. 10.

Description.-The eastern representative of this group is well
known »and ea.sily recognized. The scutellation as determined from
134 specimens is as follows: Ventral plates, 203 to 224; caudals,38
to 58; supralabials,7 (rarely, 6 or 8); infralabials, 9 (rarely, 8 or 10);
oculars, 1 and 2; temporals, 2 +3 + 4; posterior chin shields about
equal in length to the anterior, and parallel; loreal as high as, or
higher than, long; dorsal scale rows commonly 21-23-21-19 or 21-19,
the higher formula being characteristic of the southern portion of the
range and the lower of the northern; rarely as high as 23-21 and
sometimes as low as 19-21-19-17.

This snake is somewhat stouter than the western representatives
of the group, and the head is distinctly narrower and higher. This is '
reflected in the broader dorsal scales, the higher labials and loreal,
and narrower rostral. The tail ,aries from 0.100 to 0.155 of the total '
length (males, 0.104 to 0.155, average, 0.127; females, 0.103 to 0.134,
average, 0.119). The largest specimen examined was from Gaines
ville, Florida, and mea.sured 1,752 mm.; the largest specimen from
the northern part of the range measured 1,434 mm., and was taken I

in Caroline County, Virginia.
The pattern (fig. 35) is formed of a series of narrow white or yellow

bands, 23 to 52 in number that cross the back transversely or ob
liquely, bifurcate on the sides, and there join a series of quadrate
light spots. The latter o,erlap a little on the ventral plates, and
alternate with the dorsal bands. The belly is checked with a light
brown, and white or yellow, with a tendency for the dark to be
mostly opposite to the light area.s on the sides.

The ground color of the head is dark. The rostra.l is white with a
black posterior border. The internasals, prefontals, and frontal
are dark, with each a transverse light bar anteriorly. There is 8

medial light spot on each supraocular near the frontal suture. Each
parietal has a round light spot medially, near the common suture,
and an elongate light spot on the anterior-lateral border. There is 8

light spot near the center of the nasals, loreals, oculars, and temporals.
The labials are white, with dark posterior borders; the chin and gular
shields are white. Close behind the head is a light spot about three
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scales long and two wide, or this may be elongated as the first trans
verse band.

Normally the white is restricted as above, but in the southern por
tion of the range there is commonly a development of white in the
centers of the scales of the dark areas of the ba.ck and sides. This is
usually most pronounced midway between the light bands.

The belly is checked with bla.ck or brown and white, or yellow and
may be nearly all dark or nearly all light.

The copulatory organ may be described as follows: Distinctly
forked; sulcus single, extending over the side of the longer fork; a
bare spa.ce at the apieal end, surrouncled by low calyces which extend
but slightly below the tips of the forks; fringes few, soon developing
into spines, which increase in size to about one-third the distance to
the base, and then stop suddenly, being succeded by a few minute
spines, or none at all; remainder of organ smooth. This description
holds for specimens from Baldwin County, Alabama, Indian River,
and Charlotte Harbor, Florida, Virginia Bea.ch and Dunn Loring,
Virginia, and Montgomery County, Maryland. This organ differs.
from that of holbroo7..-i in the great restriction or entire absence of the
minute spines, the more distinctly forked character of the apical
end, the fewer calyces and their shorter fringes. It does not seem.
to differ particularly from that of jloridana, except in having shorter
forks.

The skull is essentially like that of hoT:brooki. Maxillary teeth 13
to 16, usually 13, subequal, the last one or two slightly stouter than
the preceding or a.ctually a little smaller; mandibular teeth 14 to 17~

l18ually 14 or 15, the anterior a little the larger, the first and the last
five or six the smallest; palatines 9, sometimes 10, subequal; ptery-.
goids 16 to 20, subequal, a little smaller than the palatines and
decreasing in size posteriorly.

While getulUll is a distinct and well-defined form, throughout its.
range, at its southwestern limits it intergrades with niger, and in
central Florida with floridana. The only chara.cter by which it may
be distinguished in doubtful cases from niger is the number of cross·
bands, which are more than 50 in the latter and usually less than 40
in getulUll. Where the range of get'ldUll meets that of jloridana, again
the most valid separation may be made on the number of cross
bands; getulUll generally has less than 50, and jloridana more. The
totality of characters is the best guide, and yet there may still be
doubt about exceptional individuals from near the common boundary
of the ranges.

Habitat and habits.-This species has received frequent mention in
the literature. Probably the first reference to it was that of Catesby
(1731,52). He says: "It was the first one of the kind I ever saw, nor
was it known to any of the inhabitants I showed it to, therefore as
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it wanted a name, the best I could think of was that of Chain-Snake,
from some resemblance to a chain that seems in many cases to en
viron the body." Shaw (1802, 467-468) says: "This snake is found
in Carolina, Virginia, etc., frequenting moist woods and shady places,
and preying on lizards, etc." DeKay says of it (1842, 37): "Not
uncommon in the pine woods of New Jersey, and is also found but
rarely in what are called the Brush Plains of Long Island." Ditmars
says with reference to habitat (1907,359): "Specimens captured by
the writer were in rather dry patches of timber; some were taken
while basking in the sun of small glades in the forest; others were
found hiding under fallen tree trunks." Dunn has taken numerous
examples in Nelson County, Virginia, in hay fields, near creeks, and
about farm buildings. Some of these would resent handling at first
by chewing at hand or arm, but usually they were perfectly t&Ille
from the first. Wright says, for the Okefinokee Swamp (1915,
168-169): "Thirteen specimens of this fine snake were taken and
many more seen. It is common throughout the drier parts of the
swamp and frequents the outskirts of the swamp as well. It keeps
to the islands and none were taken in other situ~tions than the saw
palmetto or heath societies of the piney woods where it courses
.through the low cover after its living prey or eggs. This species is
one of the most strikingly marked snakes of the swamp. The shining
black or brown with the contrasting white or yellow cross-bands
makes its a:ppearance very attractive. In nature, it is mild, proves
an interesting and safe pet, and in no instance during our stay in the
swamp did it display any belligerency or sullenness toward any
member of the party."

This is a large, powerful, and fearless snake. It does not appear
to be secretive or to avoid an encounter. In fact (Ditmars, 1907,
360-361), "besides the promptings of its appetite this snake exhibits
a pugnacious interest in other serpents that may be considerably
larger than itself, engaging these creatures in a duel to the death,
during which, however, they are able to make but little resistance,
when encircled by the wonderfully strong constricting coils of the
enemy." Although sometimes (Ditmars, 1907, 363) "when first
caught, they stri~ vigorously, emitting a short hiss which sounds
more like a sneeze," they are frequently perfectly gentle and un
afraid from the beginning. In fact, Loennberg (1894, 324-325)
writes that "when caught they never ~ried to bite, only one opened
its mouth, but they wind themselves round one's arm, showing
great muscular strength." For observation in captivity they are
probably the most desirable of all the North American snakes.

They feed upon other snakes, lizards, birds, and small rodents.
In this latter respect and because they are always victorious in an
encounter with a venomous snake, they are very useful to the agri-
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culturist and should receive full protection. When their prey is
large enough to struggle effectively, the King snake coils about it
in true constrictor style, but if it is small or dead it may swallow it
directly. Definite food records are few. Dunn has captured several
that contained mice. In captivity they have been oJ:>served to
eat Thamnophi8 bu:tleri, T. sirtali8, Garphophi8 amoenus, house
mice, dead or alive, and even their relatives, L. getulm lwlbrooki
and L. calligaster. Two of the latter kept by the writer were eaten,
one by accident (both starting to swallow the same mouse), and
the other appMently by intent, although they had both lived in
the same cage for more than a year. Hurter (1911, 186) records
the Black snake, Bascanion conatrictor, as having been eaten in
captivity, and Dunn mentions Heterod<Yn. contortrix, Natrix sipedon,
N. Beptemvittata, and the Chipping Sparrow.

By far the beat account is given by Wright. Discussing the King
snake, as he found it in the Okefinokee Swamp, he writes (1915, 169):

The nativee recognize ite good nature and COIlIIider it harmleee, though the king
of the makes. They are aware of ita usefu1Del11 ae an enemy of moccasiDll and rattl&
makes and report 118veral combate which always resulted successfully for the King
snake, but these unlettered people, unlike many sentimental writenlj do not hold
that the King snake deliberately searches for the poisonous snakes in particular.
We, as they, believe it the enemy of every species of snake in the swamp, preying of
COUl1lll more on the terrestrial species of ite own haunte. A.ll the lIID&11er snakes BUffer,
and of the 1argw species, the blacksnake and spreading adder are the commonest
prey. It is surely a good "pilot" to the naturalist whenever one finds it digging,
for it almost invariably means other snakes, eggs, or eome good capture. It will
eeldom fail to react per schedule if you loosely hold it in one hand and a live black
snake in the other. Almost before you can predict the outcome, the former may be
far within its captor-ademoDBtl'ation we have tried more than once in the field.
It is especially fond of young snakes. One of our specimens had taken a newly
hatched Heurodon and the natives recounted several OCC&Ilions when they 1lad found
it working beneath a log for what proved a brood of young snakes. We do not doubt
but that it feeds on mice, rate, and other small mammals, but of such evidence we
found little in the swamp. Poesibly, in early spring or in the fall these are more ite
reli&nce. The principal food of this species is turtles' eggs, with snak8ll or their
• a second choice. Four of our specimens had eaten Florida cooters' (Chrymny,
}loridIma) eggs, which they dug out of the sand, and two had mud turtle (Ci7lOlUrnum
pt/l1l1l/lvanicum) eggs in their stomachs. Mr. Francis Harper tella us that he and
David Lee almoet stepped on a King snake. After their recovery, what should
they find but a KinolWno1l digging in sand, probably preparatory to laying, and the
King snake wae close at hand. In fact, 80 addicted are they to this egg diet, that
the Datives COJIIIider that it is a common happening to find the snake awaiting the
egg deposition. Unless it be the Florida bear, there is no form in the swamp which
eats turtles' eggs in such quantity as the King snake. It will take a whole nest of
eggs at one time, as many as 14 being found in the stomach of one snake.

This species, like the other King snakes, is oviparous, and (Ditmars,
1907, 363) "deposits from 10 to 24 eggs, which require from five
to six weeks to complete the incubation." Wright (1915, 170)
8&YS: "Mr. Harper reports a pair of them mating on May 19, 1912,
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[Okefinokee Swamp], and says another King snake was watching
the pair. One of our specimens (no. 6145), taken on June 15, 1IH2,
had 7 fair-sized eggs."

C. S. Brimley (1903, 263) says: "The eggs of the King snake
(Ophibol'U8 gettU'U8) are long, oblong in shape, with a smooth, tough
skin and are more or less adherent to one another in clusters."

Range.-This form is known to extend from central New Jersey
to central Florida, and west from the coast to the Alleghenies and
to Mobile Bay, Alabama. On the west side of Mobile Bay it appears
to be entirely replaced by holbroo1ci, and in northern Alabama by
niger. The few specimens from the southwestern portion of the
range indicate that intergradation takes place in the region of a
line drawn from the point where the North Carolina-Tennessee
State boundary line meets that of Georgia southwest to Mobile
Bay. (The locality of specimen no. 2294, United States National
Museum, labeled "Miss.," must be an error.) While there appear
to be no verifiable records north of New Jersey, numerous references
in the literature can not be overlooked. DeKay refers to it as
occurring in the "Brush Plains of Long Island" (1842, 38). Dit
mars (1896, 13) says he has not heard of one being found in Long
Island or the vicinity of New York in the last five years. Baird
(1854, 21) says "it is quite maritime in ita northern distribution,
being rarely found in the northern states except near the coast."
A specimen in the United States National Museum (no. 4:59), re
ceived from the Jardin des Plantas, Paris, in 1858, bears the label
"New York." This may easily be an error. Hough (1852, 23)
reports this snake for ROBBie, St. Lawrence County, New York, "of
common occurrence in this section of the state," and Eckel (1902,
376) refers to this record as one that" can not be neglected or sup
pressed." Linsley (1843, 43) reports it at Milford, Connecticut, on
the word of a man whom he considers trustworthy.

Besides the localities represented by specimens in the United
States National Museum, specimens have also been examined from
the following localities: Bridgeton, Point Pleasant, Port Republic,
Stafford's Forge, Vineland, Lakewood, Lakehurst, and Beesley's
Point, New Jersey; Williams, Marylandj Seaford, Delawarej Midway
Mills, Nelson County, Virginiaj Bluffton, Hampton County, and
Hilton Head, South Carolinaj Raleigh, and Fort Macon (Carteret
County), North Carolina; Fargo, Savannah, and Billy's Island,
Okefinokee Swamp, Georgia; Orange Lake, Eustis, and Marion
County, Florida; Daphne, Baldwin County, Alabama.

Published records for localities from which no specimens have
been examined are as follows: Port Tobacco, Maryland (Yarrow,
1878, 470); Rossie, St. Lawrence County, New York (Hough, 1852,
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23) ; Milford, Connecticut (Linsley; 1843, 43); Nashville and Alapaha,
Berrien County, Georgia (Wright, 1915, 140).

Variation.-The averages for the ventral plates show distinct
differences with latitude. Thus the diagram (fig. 11) shows that
there is a. progressive decrease in number of ventrals northward from
Georgia and an increase southward into Florida. The former is
much more gradual than the latter and is accompanied with other
gradual changes, which make a slight but not very distinctive differ
ence in the appearance of the specimens from widely separated parts
of the range. Theehange into southern Florida is much lees gradual
and is accompanied by other marked changes, particularly of pattern,
Vtntral
plates. r-.,..----""T"T-----,------.----...,------.--,

222

Dl

218 U--
216 ZZ

214

212

210

206

206

~

a-- -
-------iI .....-----"--~ ------ ;,

:Il2L---L- ----''-- -L ----''-- -L '---'

Southeastern Northern Eastern Southeastern
Georgia. Florida. North Carolina. VlrglDla.

Loc.t.U'fID. Eutern S. C.

D.C.aud
vlclnlty.

New
lemy.

rra.:U.-DuG~IIROWING GJ:OOBAP1lIC v.uu.'I'ION Il'l l'lUJI1IlUl or VDTlU.L PL.t.\'U IN Idlo'BOPJ:LTUI
Oftt1LUS OKTVL'O'S.

sufficient altogether to make necessary the recognition of a distinct
subspecies there (as .ftoridana).

The averages of the numbers of caudal plates are based upon too few
specimens to be of much value, but, such as they are, they support
the figures for the ventrals, that is, there is a slight decrease in number
northward, and increase southward. The same is true of the in
fralabials. The higher numbers are more frequent in the south,
the lower in the north. Specimens from northern Florida show
about 15 per cent of increase to 10 infralabials; in jloridana this is
increased to about 30 per cent; north from Florida 10 is of less com
mon occurrence, and the number is not infrequently reduced to 8.

The dorsal scale rows vary between the rather widely separated
formulae of 23-21 and 19-21-19-17. The extremes are uncommoD,
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however. North of Georgia the usual formula is 21-19, sometimes
23 rows is attained and more often the formula is lowered to 19-21-19,
21-19-17, or 19-21-19-17. South of Georgia a maximum of 23
rows is more common than a maximum of 21, and of all the speci
mens examined from Florida, no individual had & lower formula than
21-19. It seems almost certain that extensive series of specimens

FIG. 12.-YA.p SHOWING LOCA.UTT RECORDS FOR L.UU'ROPEL118 GETUL17lI GETULUS.

will demonstrate a progressive decrease in number of scale rows with
increase in latitude.

The pattern, as already described, is fundamentally a series of
transverse dorsal bands which bifurcate on the sides to join there
an alternating series of light areas. This arrangement is subject
to much variation. The bands vary from i to Ii scales in width;
the forks are always narrower, and vary from interrupted spots, or
nothing whatever, to unbroken lines a scale wide; and the lateral

'gill € yGoogle

...,



REVISION OF THE KING SNAXES. 57

white areas vary from squarish, about 2 scales by 2 to oblong and
about 4 or 5 scales long and 3 or 4 wide. In position the dorsal
bands may be transverse or oblique, and extend across from 9 to 15
or more rows of scales. The lateral alternating spots are always
located on the first few rows of seales; they are usually longer than
wide and nearly always overlap onto the ends of the ventrals. De
pending upon the upward extension of these spots and the downward
extension of the CI'088 bands, the forks may be horizontal or set at as
much as a 45 degree angle. It is rather more common for the white
8C8Jes to be all white, but frequently these scales, particularly in
the cross bands, are tipped, up to as much as half their area, with
deep black.

These variations seem to be all common and widespread, and
appear not to be of geographic significance. Of other variations the
opposite can be said.

From Georgia to southern Virginia the number of white crOBB
bands averages close to 30, northward this is increased to more than
40 ne8l' the District of Columbia and in New Jersey, and southward
into northern Florida it likewise is increased to 40. Correlated with
the change in numbEi of bands northward is an intensification of the
white and 8. blackening of the ground color, and southward a lessening
of the distinction between the light and dark.

In southern Georgia and northern Florida it is by no means uncom
mon for the scales of the dark 8l'eas to develop white centers. These
may extend to all the dark scales, but usually are best developed
midway between the white cross bands, fading gradually to disap
pearance on either side. It seems likely that the potentiality for
the development of white centers is an inheritance from the form
7w'lbrooki. Evolution into .floridana seems to have proceeded by an
enlargement basally, then distally, of these white centers, a softening
of their sharp outlines and a lightening of the dark parts, accom
panied by an increase in number of cross bands and a decrease in
their distinctness, resulting in a light brown spotted appearance in
which the remains of the original pattern are to be distinguished
with difficulty. This reaches its logical outcome in extreme southern
Florida. In this phase, which has recently been described by
Barbour as broo7csi, the cross bands have completely disappeared,
and all the dorsal scales are yellow at the bases, shading to dark
brown at the tips.

Along with the general reduction in scutellation to the north is a
Blight decrease in size of body, perhaps best realized by comparison
with the distinctly larger individuals from central and southern
Florida.

Mention must here be made of a most interesting individual from
Occoquan Creek, Virginia (Cat. No. 59354, U.S.N.M.). This is a
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variant in respect to pattern in every way similar to the specimens
of californilu from Fresno County, California. The belly is almost
an immaculate white on the anterior half of the body, but on the
posterior half it is mostly black, mixed with some white. The doIll&1
pattern of cross bands is broken up into spots of varying shapes,
chiefly elongate, with a conspicuous tendency to form a dorsal white
stripe. It is to be hoped that more collecting in this vicinity will
reveal other examples. It indicates the inherent potentiality in
getul'U8 for the production of an Atlantic coast analogue of californial.

Affinitits.-It will doubtless already have been noticed that ven
trals, caudal'S, labials, scale rows, and color pattern all indicate the
same thing, that is, that the region represented by Georgia is the
meeting ground of two diverging lines of evolution in gettilus. That
one line has been southward there can hardly be a doubt. FfmidMw,
is clearly an end form in all its characters, and it is certainly so in
geographic position. Similarly getulus, as it occurs in the northern
portion of its range, demonstrates itself to be a reduced form of the
southern type. Consequently evolutioll has proceeded from the
Georgia-Alabama region northward along tqe coastal plain, and
southward into Florida. In central Alabama and northern Georgia
getul'US and niger intergrade in the region indicated above under
Range. The material at hand indicates that this is the only region
where intergradation occurs between these forms. The relationships
may therefore be expressed as follows:

getul'US
(New Jersey)

/'
niger--getul'US

(Georgia)

florJana
! .

brook8'/,
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I ~t -"'--';i ElS.. El c:O> ~
41 ~bl1) E-o E-o E-o

----- --f-- -- --
469 Nell'York.••••.•.....•....•.....•... 1ardln des PIllDtes, yale.•.. 21-19.•.••••••• 216 60 7 \I 1,2 2+3+4 1161 0.140 30 DoubtiocaUty.

Pam.
2294 MIssissippI. ..... " ................... Doctor Shumard...... Female.. 21-19-21-19-17 209 40 II 9 1,2 2+3+3 272 .113 211 Do.
2323 Gloucester, Gloucester County, Vir· }Rev. O. :Mann••••••••• Male.... 21-19-17..•••.• 209 411 7 9 1,2 { 2+3+3 } 657 31

gLula. 2+3+4 .124
2369 C6dnr Keys, Levy County, Florida..• .wiiiciemai:i::::::::::: ...do..• '123-21-23-21-19 217 63 7 9 1,2 2+3+4 1,426 .148 83
2375 Indian River, Florida ................ ..do.... 21-19.......... 221 61 7 9 1,2 2+3+4 1,~g .135 39
2376 Anderson, South Carollna .•...•. _.... C. Pnine.••........... Female.. 21-19-21-19.... 215 44 7 9 1,2 2+3+4 .125 30
4378 St. Simons Islaud, Geort ........... Postell ................ ...do•.•. 21-19.......... 214 42 7 9 1,2 2+3+4 877 .126 23
4380 W6Shington, District or ~Iumbla .... Mr. Pierce............ ...do ...•1 21-19-17.•.••. 211 42 ....... -.... 776 .121 39 Head crushed.
&m NeWbeme, Craven County, North ........................ Yale....121-19..••...••• 213 47 7 10 1,2 2+3+4 1,086 .132 33

Carollna.
8356 Kinston, Lenoir County, North Caro- H. W. Welcher....... ........... ................. 219 ...... 7 9 1,2 2+3+4 Adult ....... ...... Sll:ln.

Una.
8358 .....do............................... .....do ...•............ Female.. 21-19..•....••. 211 U 7 9 1,2 2+3+4 1,162 .117 29

8797 Augusto, RIchmond County, Georgia. Wm. Phillips......... ...do.... 21-19-21-19..•. 211 45 7 { ~ } 1,2 2+3+4 896 .126 31

9014 Bandy Spring, Montgomery County, }las. P. Stobler........ Male.... 21-19-21-19.... :1 49 7 9 1,2 { 2+3+4 }1,151 .188 45
YaWo.nd. 2+3+3

88 1
9109 Marie to, Cobb County, Georgia...... ........................ Female.. 21-19......•..• 45 7 9 1,2 2+3+4 842 .129

10098

1

Southampton County, Vlrg1n1a...... L. Kumleln..............do.... 21-19..•.......
210 I 45 I 9 1,2 { 2+3+2 } 903 .128 322+3+3

10344 Laurel, Maryland .................... Ins. P. Stabler........ Male.... 21-19..•...••.. 211 43 7 9 1,2 2+3+4 352 .122 48

10588 Gninesvtlle, Florida.................. las. Bell ................•do...• 21-19...•.•.•.. 224 48 {
8 9 } 1,2 2+3+4 1,570 .l29 387 10

10695 ....•do............................... .....do...................do.•.. 21-19-21-19-17 208 48 7 9 1,2 1+3+4 1!33 .128 41

~:~ I·~I~:~::::::::::::::::::::::::::::::
.....do................ ...do.... 21-23-21-19.•.. 224 58 7 9 1,~ 2+3+4 929 .128 43

S. T. Walker.......... ...do ..•. 21-19.......... 2111 7 II 1,2 { 2+3+4 }Adult 83...~~.! 2+3+3 .......
12620 ISt. EUtabeth's Hosylto!, near Wash· W. W. Ooddlng....... ...do .... 21-19-21-19-17 204 7 9 1,~ 2+3+4 1,49l1 .123 48

Ington District 0 Columbia.
48

1

126VT H~tts;jlle, Prince Oeroge's County, Wm.Oass...........• ...do.... ~1-19-11•...... 205 7 II 1,2 2+3+4 522 .132 43
ary1llDd.

12149 I Oninesvtlle, Florida .................. 1as. Bell .............. ...do.... 21-23-21-19..•. 220 7 9 { 1, 2 ~ 2+3+4 1,607 .118 1I1i50 1,3
12149 ..•.•do ............................... .....do................ ...do.... 21-23-21-19..•. 222 54 7 9 1,2 2+3+4 1,752 .120 40
121111 .....do............................... .....do................ ...do.... 23-25-23-21-19 223 ...... 7 9 1,2 2+3+3 Adult 33

m:~ F::t::::::::::::::::::::::::::::::: ::: ::~~::::::::::: ::::: ...do.... 21-23-21-19.... 220 49 7 9,10 1,2 2+3+4 1,359 .132 31
...do..•• 21-23-21-19.••• 211 51 7 II 1,2 2+3+4 1,375 .134 1I7

14140 PUot Town, Duval County, Florida.. C. C. Nutting..•...... Female.. 21-22--21-111.... 217 44 I{ ~ } 10 1,2 2+l1H 1,161 .1111 87
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2091 40
F.. P. Alc"'mder..... ..do 21-19-18

1

216 43

..... ..do 21-19.;,........ 20-1 441

k~;: {~~l~~~n~: ~~al~:::: .~~~~~~~~~:::: ..~ ~:.

Cl')
o

I
~

~
c::
~

~
~

~
~

~o

~
l(
c::
Ul
t.zJ
c::
l(

Remarks.

Two-beaded.

.\ nterlor en.l
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.155
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374 .130 4~

226 .124 3~

.lIal 40

.123 30

.1271 45
l,03l' .125 47
Adult ....... ,......

1,417

277
1,310

(0)

I

2G2 0.122 29

} 322

}ml
1,107

1,005

}I,390

} 390

1,3'0

786

} 285

380 I
300 1
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2+3+4

2+3+4
2+3+4

2+2+3
2+3+4
2+3+4

2+3+4
2+3+4
2+3+4

1+3+5

2+3+4
2+3+4
2+2+4
2+3+4
2+2+4
2+8+4

2+3
2+1+4

{

r 2+3+4
J2+2+4
1.2+2+3
2+~+~
2+3+4

2+2+4
2+3+4
2+2+4
2+3+4
2+3+1

1,2
1,2
1,2
1,2
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1,19

9 1,1
10 I} I 2

:I ::: i~
II 1,2

9 1,2

.l3
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{
IO,II
9,9

9
9

I
97

71
6
7

7

7
8
7

7

7

7

7

1,2 {

~ }.... ·I{
9 I 1,2

{ 1O}12

71{ h1:21
7 9 1,2

7 { Ig:} 1,21{

7 9 11'2
7 II 1,2
7 9 1,2
7 9 1,2

7,7

48

45
46

4J

48 i
43

401{
41

46
43

56
47 I

......I

207
203

215

1215
212 I

222

.l3 "I ~e c -;;;
~ -e I ~<l :I '"
'" .. ::l> 0 UJ

:1-=-1

8mle rows.Sc".From whom recci~ed.

J. M. !!palnhour 'I Male ' 21-19 .

J. llooDey _ do 1 10-21-19 17.. ..
Ch85..\Ibert.. do 21-19 .

..121-19 ..

LO<':llity.C'", I
I

I

20692 ~~~: Prince nOf'rgrsCouuty, Mary· r. U. Knowiton..... Male .... 21-19 210

211&1
1

Cbancellors"ille, Spotsylvanln E. n. Sihers ......... Femnlc.. 19-21-1917 2O\l
COllnt", VlrKlnln.

21227

1

Mount Vernon, Virginia _ .

213(>0 80~~I~t~~I'~~in~.corgetown County,

22287 I-oroUt, Imkno\YlL _ .
221116 Mount ·ernnn. Virginia ..
22784 Lnke Ontrnmond, Di<mal SWlUJlP,

~~~. t
22785 <10 do_ <10 •••• 21-20-21-19

1
212

22786 do do Femalo.. 21-19-18
1

208
223M Virginia Deaeh, Vlrglnla C. G. Roreoock Male 21-23-21-19.... 213

23951 , DIsmal Swamp, Vlrginln Wm. Palmer do 21-19.......... 210

5 w~~g~~01rn~~ Unnover County, Wm. P. 8csl. Female.• 21-19-21-19-17 203

I Jericho Ditch, Dlsmlll Swnmp, Vir· Wm. Palmer do 121.19.......... 214
~~ I,27 Anderoon, "Portman," Soutb Caro- J. R. Now.II .......... Malo .... 21-22-21-19.... 214
110••

I
HMO Lenoir, Caldwell County, North Car·

oUnn.
15291 Cherokee :\allon. Xortb Carolln.....
IMS3 Korhcck, Montgomery County, !>iar)'·

land.

IG698 Fernandina, Florilla Doctor Ford ,I ..do.

17291 Washington, District of COlumbla:"'

1
n. M. f'mith FelDale.. 21-~21-19-17

17413 Dunn-Loring. Fairfax COllOty, 'Ir- J. D. Figgins......... )lale .... 21-19-17 .......
ginla.

Im7 Baconton, Mitchell COUllty, Georgia .. Amos a. RohillSOn.... rcmale.. 21-23-21-19....

r-.'" ,o
'"-..I

Goa
r:;

to

j
______________________d
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~b Large adult.a Hal!1lrtlWll.

, .~~ ,ClV ~G'''_Iq.IJ••Jr.; ...... .• •do...• U ..ll1-ft-111-17 111 41 'r 1,1 t 1+1+4
1,"1 I .117 ..II 1+3+•

.. ~ ..:.~........,.;;;.,", ••••_"••"'.....0;. ., .do.. .• 11-11-21-D-17 lIOII .. 7 11 I,' t+1+4 1,1158 .117 aoa 1+8+4

:;: , :·~:::·~':·~~;~\i;.;s·I}~:~o~~::::~:::::
.••do.. " 11--111-11-11.•.. 210 4fl 7 10 1,2 H8H 1,886 .136 211

flllll&1e.. :11-111•••••••••• 3lla 42 ~I i~ 1,2 2+8+4 680 .113 43
a3W1 \Vandm County, South Car-I R. W. Anderson•..... Male .... 21-1Q.. ....•... 118 54 1,2 2+3+4 340 .182 30

_ Chrln~Ul'th l'ariib, )(000& Pleas-II. H. Riley, E. 1.
,

...do.... 21-23-21-111.... 2111 ~
71

II 1,2 2+3+4 1,415 I .1481 ao
. ant Boutb CarollDa. Brown. I '4828e CbriSi Clmrch Partsh~llDt Pleu- .....do................. Female..

I
.......... ···· .. 212 42

7! II 1,2 2+3+« Adult ....... : 27 I Skin.
ant, L'hBrleston ty, South I !CarolinB. i

48287 .....do............................... '.....do ................ Male .... 1111-21-111-17.... 213 SO 7 9 1,2 2+3+4 400 .124, 32
48872 H~gei:l FaTID. Chl1esburg, Carollne I Doctor F. P. Drowne,. ...do.... 21-111.......... 214 48 7 9 1,2 2+3+4 531 .122 1 39

ounty, VirJdDla.
...do....121-19, .........54334 N~~~ndon, CaroUne Coauty, Vir, I IRS. R. Pur~e!I........ 20lI 45 7 9 1,2 2+3+4 1,434 .126: 36

1154111 H\·at.t<V\IIe, Pnnce GoorgllS County, W. D. Appel. ......... Female.. ' 111-21-111-18.... 212 45 7 1 II 1,2 2+3+3 llSO ,130, 43
Mal'\·!BIld.

Male .... 121-111.......... 7 I55953 Baldwin County, Alahl\ma.......... 1. Hurter ............. 21~ 51 0 1,2 2+3+4 MIl .134 30
5ll35! O~coquan Creek, Virginia ............ 11. E, Benedict.lr .....

:::~~·······:I·~~~~:::::::::: 207 45 7 : II 1,2 2+3+4 798 .123 ..... ·1 Pattern aher·
fl12Ol1 Drummond Lake, Dismal swamp,l E. A. Preble ..........

,

1,21
rant....... ...... 71 0 2+3+4 .. .. .... ...... Head end only.

Virginia. '
218 i...... { n ...... : 36+161210 Locallty unknown; probBbly Florida......................... ...do.... 1 21-23-21-19 .... 9 1,2 2+3+4 (b)

62195 R~pahannOCk ('otlntv or Loudoun ....................... ' ...do.... 1 21-111-21-111-17 216 I 53 7 0 1,2 2+3+3 327 .141 48 I<>lInty, Virginia. . ~

2l7! 4fi62207 Locality unknown; probBbly florida.' ........................ Female..I 21-23-21-111.... 7 II 1,2 2+3+4 1,481l .111, 41
62:lO8 .....do ....................................................... Male .... ' 21-23-21-19 ... 21~' SO 7 9 1,2 2+3+4 1,747 .121>! 45 ,
62251 Localltv unknown; probably ceotral ........................ ...do.... ; 21-23-21-19.... 222 , 54 7 II 1,2 2+3+4 1,499 .123' 43 I

norlCla. I I I

0).....
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LAMPROPELTIS GJ:TIJLUS PLORmANA 1IbuIduIrd.

Fig. S6.

1894. LampropeUU gdulw (part) LOBNNBBRG, Proc. U. S. N&t. MUI., vol. 17,
no. 1003, p. 324.---Ophibolw gdulw (part) DITMARS, Reptile Book, Il107,
p. S59.

1904. Ophibolw gdulw gdulw BROWN, Proc. Ac&d. N&t. Sci., PbiI&delphia,
p.472.

1919. LampropeUU gdulw.floridana BLANCHARD, Occ. P&p., Mus. Zool., Uni".
Mich., no. 70, M&y 5, p. 1, pI. 1, fig. 1 (type loc&lity: Orange H&mmock,
DeSoto County (northe&8t portion), Florida; U. S. N&t. Mus., no. 22368;
Willi&m P&lmer, collector).

Description.-Characters in general like those of getW:U8. Ventrals,
210 to 225; caudals,42 to 55; supralabials, usually 7, sometimes 8;
infralabials,9 or 10; 1 preocular; 2 postocul8.l'8; temporals, 2 +3 +4;
posterior chin shields about equal in length to the anterior, parallel,
and sometimes separated by a scale; loreal rectangular, higher than
long or about as high as long (in one specimen fused with post
nasal); scale rows 23 or 21, formulae, 23-21, 21-23-21-19, 21-19.

In bodily proportions this form is closely similar to getwus; it ,
appears, however, to be somewhat stouter and to grow to a larger
size. The tail varies from 0.107 to 0.146 of the total length. The
largest specimen examined bore the label" Florida," and measured
1,753 rom.

Pattern similar to getuZus, except that the transverse light bands
on the back are about twice as many, varying as they do from 46 to
85, with an average of 66. In distinction from getuZus, the forking
on the sides has usually disappeared, and the cross bands on the back
end abruptly at about the level of the seventh row of scales. Alter
nating with the dorsal cross bands is a series of transversely elon
gated light spots, about two scales wide, extending up from about
the second to the seventh row of scales. Alternating with these
latter is a series of light spots about two scales long which overlap
the ends of the ventrals and the first row or two of dorsal scales.
The scales of the dark bands are often sharply tipped with black.
Furthermore, in distinction from getulus, each scale of the black
areas has a development of white, beginning at its basal end and
spreading distally to cover one-half or three-quarters of its area.
This basal lightening of the dark scales may be so pronounced 88 to
greatly obscure the pattern of alternating transverse bands of white.
The belly is checked with black and white. The actual colors vary
from white to creamy white to yellow, and from black t-o yellowish
brown.

The characters of the penis are as follows: strongly bifurcate,
the forks one-fifth the total length of the organ; sulcus single, ex-
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tending over the side of the larger fork, and down the inner side
of the V; distal surface smooth, succeeded proximally by a few
slightly fringed c8olyces; the short fringes rapidly becoming modified
into small spines which increase in size basally, and, one-half way

:0(" ~ ....
~""...

~I

Flo. 13.-KAp BBOWlXO LOCALITY BIIOOILDI ~B ~BOPELnl OIlTULUI rLOIUDANA.

down the organ, stop abruptly; basal half of organ smooth except
for & few scattered minute spines, chiefly near the large ones; no
spines distinctly enlarged.

The skull is. essentially like that of gettilus. A specimen from
Orange Hanunock, De Soto County, Florida (U. S. Nat. Mus., no.
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22367) has the following dentition: maxillary teeth, 15 on each side,
increasing very gradually in size posteriorly, the last three slightly
larger than those preceding; mandibular teeth 16 on each side,
somewhat larger anteriorly, decreasing in size posteriorly; palatin8
strong, subequal, 10 on each side; pterygoids smaller than palatines,
Bubequal, 19 on the left side and 17 on the right.

Habitat and habits.-It is highly desirable that notes on the natural
history of this form be taken and reported, for comparison with the
typical form, as apparently there are no such observations in the
literature.

Range.-This form replaces gef:ulu8 in Florida from about Orange
County south, probably to the Miami River in the southeast, where '
it is in turn repla('.ed by brooksi. In addition to the localities repre
sented bYBpecimen.~ in the United States National Museum, specimens
belonging to other museums have been examined from Ki'3Simmee
Prairie, Orlando, Gotha, and Vero, Florida.

Variat·ion and affinities.-That this form is most closely allied to
getul:us is plainly evident from its form, proportions, markings,
penis, skull, and scutellation. Its pattern is obviously derived
from that of the latter by an obliteration of the naITow forks on the
sides, and an increase in the dorsal and lateral white markings. It
is uncertain just how this pattern was derived, but it is very possible
that it took place in the following way: new transverse bands were
developed from the white central scales midway between the original
bands; a lightening of each dark scale began near its base and ex
tended from there basally, then distally, until all the area of these
soales, except the distal margin, was lightened. The isolation of
this form in the peninsula of Florida, the fact that no Lampropelti8
is known from the West Indies, and the juxtaposition of its range to
that of typical getul'U8 allows of derivation from the latter species
only.
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I J1ftI.r 1.-11'7. J'ram Yhom~.... ad. IlcBlI rows. 1 ~ I .!l:lJ a-kI
-os: I§

- ~ a .~ ::lS. ~ etl E-t E<
--- ------ ---------:a.rto&tiI Barbor, n. Soto Cowlty, E. B. Bater•.••..•.•.• Male •.•• 23-21-23-31-18. 221 .., 8 10 1,2 2+3H 1,4l5O .110 110

FIorIdL
rTall

22187 OJ'&Dlll Hammoclc, De Soto County, Wm. Palmer........•. .•.do..... 21-23-21-18.... 221 ........ 7 8 1,2 2+1H I 1m- }.....+~t
J'krida. ,I:;.

.1181 682Dlll ••.•.do..•..••.....•••...••.....•...•.. ,•....do..•...•.....•..•. Female. 23-21 .••.•••... 217 47 '\': '.' 2+3+41 1,1156 Type.
III

:zsllll2 Klsalmmee, Florida .. '" .......•..•.. 1 E. A. Kearns.......••. Male •... 21-23-21-18.•.. 224 411 7 10 i 1,2 2+3+4 721 .1281 1IO

2ll8ll3 Flor1dIl••...•....••....•.••....•.•••.....••do...•..........•.. ...do..... 23-21•••.••••.. 217 411 7 10 \1,2 mr.~,... .1311 M

288Dl Lake KJaslmmee, Florida .......•..•. 1.....do................. ...do..... 23-21 ••.•••.... 224 IlO : 7 10} 1 2 2+3+4 .127 72
11 ' 2+3+5 , 1,IlO7

411 I 7 { ~} 1,2 2+3+4 : 1 478
I

288116 Florida....••.••....•...•......••..••. ' .. , ..do................. ...do..... 23-21-23-21 ..•• 222 I 2+3+5 I ' .123 I 1IO
28103 Klaalmmee River, below Lake Kls-I ...•.do....... ' ......•.. ...do..... 21-23-21-111..•. 220

···~·I : I{ 'I I{ ::: ;
2+3+4 i 1,518 .132

1

85
almmee, FlorIda.

Tip of
28104 Lake Klulmmee, Florida ............ i.....dO.................... do..... 21-23-21-111..•• 213 2+3+5 I 1,415

":;~'I :2+3+4' IQIlll·
2+3+4 ' 1,308 Remnants2ll106 Florid......................... '" ..........do.............•...... do..... 21-111 .......... 215 63 7 { 10 r1,2 \ two m,, I 2+2+4

PDall ren
211106 Kissimmee, Florida .....•.•.......• , .1 .....do..•..••.............do..... 21-23-21-19..•. 220 IlO 7 II 1,2 2+3+4 1,1152 .1111, tl2
28107 Florida........••.•......•...••....... ' .•.•.do......••......•.....do..... 21-23-21-18..•. 224 50 7 10 I 1,2 2+3+4 1,763 .113 I 71
28108 Kissimmee River, Alligator BlulY, I••.••do................. ! Female. 21-22-21-111..•. 219 44 7 II I 1,2 2+3+4 1,105 .111~ Clll

Florida. I i
ll! 1,2 {

1

36478 Flor1dll....•.•.•••......•...•••....... 1. Hobart Egbert ...... ! lLIlle .•.. 21-23-21-111 .... 218 62 7 2+4+4 1,M2 .122 : 742+3+4
364711 .•...do.•...••...•...•...........•..... I •••••do...............•. ' Female. 23-21-23-21-111. 214 42 7 II I 1 2 2+3+4 1,074 .107 : M
36M' LeDlQll City, Florida ......•.••..•.... : E. 1. Brown....•..•... 1 Male.... 21-23-21-111.•.. 222 63 7 II 1;2 2+3+4 Adult ..; ii7'1

75 SkJn.
lllDl

~·imiiioWii:::::::::::::::::::!:::::::::::::::::::::::::::~~:::::
21-23-21-111..•• 217 48 7 II 1,2 2+3+4 1,3112 156

G22Dll 21-23-21-111•.•• 214 156 7 II 1,2 2+3+4 1,3411 .1411 51
I

0)
01
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LAMPROPBLTIS GETULUS BRooKSI 1IlIrbeer.

Fig. 37.

1919. Lampropeltia getu.lm broom BARBOUR, Proc. New England Zoot Club,
vol. 7, Iune 6, p. 1 (type locality, 14 miles BOuthWest of Florida City,
Dade County, Florida (near the Royal Palm State Park, formerly called
Paradise Key); MU8. Comp. Zool., no. 12456; W. S. Brook! and C. A.
MOIIier, collectors).

Description.-The original description is as follows: "An adult,
1,350 mIn. long. Similar to L. getulus jloridana Blanchard, in
squamation, but differing widely in coloration. Pattern so reduced
as to be almost everywhere undiscemible. Each scale dull chrome
yellow with a conspicuous, very dark brown apical spot."

Remarks.-The name brooksi, is based upon a single example taken '
near Royal Palm State Park, and a badly crushed individual seen in
the highway near Homestead, Florida. Southern examples of ,
jloridana show a distinct tendency toward the type of coloration of
brooksi, so that the discovery in tropical Florida by Doctor Barbour
of this new race is most gratifying. It carries one step farther, and
to its logical conclusion the interesting series of pattern changes of the
getulUll group in the southeast. It is to be hoped that more examples
will soon be found.

LAMPBOPBLTIS GBTVLUS YUMRNBI8 ..........

IIJNO lIIUD.

Fig. 28.

1861. LampropeltV hoyl" conjuf1d4 CoPB, Proc. Acad. Nat. Sci., Philadelphia, ,
p. SOL

1866. Comella getulm ,plendida IAN, Icon. Gen. Ophid., livr. 12, pI. 6, fig. 1.
1901. Ophiboltu getulTU boylii (part) BROWN, Proc. Acad. Nat. Sci., Philadelphia,

p. 78 (Yuma).
1912. LampropeltU conjufICta VAN DBNBURGH, Proc. California Acad. Sci.,

lIe1'. 4, vol. 3, p.l54.-GRlNNBLL and CAKP, Univ. California Pub!. Zoot, I

vol. 17, no. 10, 1917, p. 187-HALL and GRlNNBLL, Proc' California Acad.
Sci., lIe1'. 4, vol. 9, no. 2, 1919, p. 48.

1919. LampropeltV getu.lm yumemia BLANCHARD, Occ. Pap., MU8. Zoo!. UniT.
Michigan, no. 70, May 6, p. 6, pI. 1, fig. 2, (type locality, 'J:l miles w_
of Indian Oasis, Pima. County, Arizona; type, U. S. Nat. MU8. no. 61318;
A. H. Howell, collector).

Description.-The scutellation as indicated by 18 specimens is as
follows: Ventral plates, 212 to 240; caudals, 44 to 57 (males, 50 to
57, average 54; females, 44 to 51, average 48); supralabials, 7
(rarely 8); infralabials, 9, sometimes 10; 1 preocular; 2 postoculars,
temporals usually 2+3+4; posterior chin shields but little more than
half as long and half as wide as the anterior, and separated from each
other by two small scales; loreallonger than high; dorsal scale rows
usually 23-21-19, sometimes 23-25-23-21-19 or 21-23-21-19.
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This form seems not to differ in size or proportions from boylii.
The tail varies from 0.090 to 0.140 of the total length (males, .121 to
.132, average, .127; females, .093 to .128, average .117). The
largest specimen examined was from the Graham Mountains, Arizona,
and measured, 1,204 mm.

The pattern is composed of white annuli separated by black, and
varying in number from 29 to 45 (average 37). It differs lrom
boylii in that the most of the white scales are marked basally with
dark brown, which not infrequently extends irregularly over the
scales so as to greatly obscure the rings. The latter are narrow on
the back, 1 to 2; scales in width, widening on the side to about 2
to 5 scales, and traversing the belly. They may be divided on the
midventral line and alternated instead of joined, and this may
occur less frequently above.

Characteristic of the group are the white bars across the prefrontals
and intemesals, and the white centers on rostral, nasals, loreal,
oculars, and labials. Beneath the eye there is usually a rather con
spicuous enlargement of the common dark border of the third and
fourth upper labiale. Other markings on the head are infrequent.
There may be small white dots on supraoculars, anterior temporals,
anterior portion of frontal, and rarely on the edges of the parietale.
On the first scales behind the parietals there may be a small cluster
of white spots, the homologue of the first white band or ring, which,
in sll members of the group, may at times be fairly well developed.

The belly is usually crossed by the continua.tions of the black and
white rings, and, like the dorsal white scales, the white ventral
plates are usually conspicuously edged basally with dark brown.

The skull is like that of boylii. The dentition, as indicated by a
few specimens, is as follows: Maxillary teeth, 13 to 16, the last two
somewhat stouter than those preceding; mandibular teeth, 14 to 17,
the anterior the larger; palatines, 9 or 10; pterygoids, 12 to 19.

The penial characters are very much like those of splendida. The
organ is bilobed, and has a small smooth area at the distal end. The
calyces are few, and their fringes may be fairly conspicuous or very
short. Minute spines are barely distinguishable over nearly as much
area as covered by the large spines.

To distinguish this form from conjuncta and from boylii, see the
table under the description of the latter. From splelldida it may be
known by the fact that the white annuli are not joined on the sides,
but are completely separated by the black interspaces.

Habitat and habits.-Except for C. L. Camp's note for the vicinity
of Yuma, that this form "lives among cottonwoods and thick growth
along the river bottom," there are, apparently, no observations
available on the natura.l history of yumensis. Such observations
would be very desirable lor comparison with those of splendida and
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of bO'lJlii. It would be interesting to know how severe desert condi
tions it can withstand, and whether it differs in this respect from
boylii. It may be a long time before the natural history of the various
forms of the getulm group is well known, but, when it is, we shall
expect to be able to trace courses of evolution in habits correspond
ing with and bearing out the observations on the structural evolution
of the group.

Range.-This form inhabits the desert region of the southern third
of Arizona (except the extreme southeastern comer), the Colorado
Desert, and the area about the head of the Gulf of California.

Specimens are in the collection of the National Museum from Ash
Creek in the Graham Mountains, Arizona, at 3,200 feet elevation
(evidently the base of the mountains) and from Fort Grant and
Calva in Graham County. It will be interesting to learn whether
this form extends up the Gila River and its branches into Kew Mex
ico, and to see if the divide between the Colorado drainage system
and the Rio Grande proves to be also the divide between this form
and splendida. If this proves to be the case, it will be a matter of no
small interest to see if these two forms are sharply distinct here.
This is to be expected, since none of the members of this group are
known to inhabit actually mountainous regions. Enough specimens
are available from the vicinity of Tucson to show that this is a region
of intergradation between splendida and ?/,UITMMUl. From the topog
raphy of the country it may be expected that '!fUmen8i8 ranges south
on the east coast of the Gulf of California to the region of the twenty
eighth parallel, perhaps farther. West of the Colorado River, except
for the vicinity of Yuma, the only record is for Volcano Lake, Lower
California, near the delta of the Colorado River, at the east base of
the Cocopah Mountains. West of the Yuma region it is assumed that
the range of 1Iwnensi8 extends throughout the Colorado Desert, since
specimens from western San Diego County strongly suggest deriva
tion from '!fUmensis. South into Lower California its range is probably
limited by the region where the mountains reach the east coast, at
about the thirty-first parallel. Specimens in the United States
National Museum from the northwest coast of Lower California and
from San Pedro Martir Mountain, Lower California, are distinctly
boylii.

Specimens have been examined from the following localities, in
addition to those represented by specimens in the United States
National Museum: Tucson, Fort Grant, and 10 miles below Cibola in
YUIDa County, Arizona; /I Sonora" (southern Arizona); Pilot Knub
(Imperial County), California.

There seem to be no published records for other localities than
these.
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Variation and affinities.-The number of specimens at present
available is too small to establish dependable averages. They are
well distributed, however, and a consideration of their structural
variations will be significant in relation to the intermediate or con
necting position that this form occupies between boylii and ,plendida.

By reference to the accompanying table comparison may be made
of the extremes and averages of the numbers of ventral plates in
these forms for typical and for boundary regions. Southern New
Mexico and western Texas may be considered the region where
aplendida is typical; the vicinity of Tucson, where this form inter
grades with yumensi8; Yuma, where yu1Tl.e'1l.8'i8 is typical; and San
Diego County, California, where boylii is typical.

From the graphic presentation of these figures (fig. 14) it will be
apparent that yumensis, in the eastern portion of its range, commonly
has numbers of ventral plates characteristic of spk1Ulida, and, in the
western portion, numbers characteristic of bO'lJlii. The nine speci
mens from the Yuma region exhibit the ordinary variation and
usual average of boylii; those from the Tucson region exhibit a range
of variation and an average that is strongly suggestive of 8pkndida,
&Ild that in fact bridges the gap between the latter and boylii.

It is at Tucson as well that great variability occurs in the pattern,
and that all the transitional conditions are found between the pat
terns of yumensis and splendida..

Table for comparilon of 'plmdida, lIUfnmN, and boyIii.

I-~---'------ ---~------

I Ventral., irross bandll
~r~1 . I~orrinp.

. I Name. Rcglon. ',X:~:I Ex. Aver- F.x- lAver-
I tromcs. ago, t.remes. age.

whOleran~e .•.. ~:~=. ~1~7-2'lJi ~ -~I-'l.~ --;;;-
~.... ~~~~~dCOnnd ~ 207-225 216 61h'l5 n

1 ~=.~.~ .~~~.I~::::.::: ~ i ~It~ ~ itJ1 ~
~..... Oraham County........... 3121[",225 :m 3(}""'\S 3.~

~
yUIDA. ,...... 9 219-2-10 230 29-42 37

u Whole range _ 110 206-2-'4 232 2I!-49 38
j ••..•..... Ban Dlegocounty~.~~~--,---~~_~_~~_~

A comparison of the numbers of rings or dorsal bands of these
related forms will be even more striking than the numbers of ven
trals. From the table and diagram (fig. 15) it will be seen that the
norma.llower limit of variation in cross bands of 8ple1Uliila (in southern
New Mexico) is above the upper limit of variation in rings of boylii.
But in the vicinity of Tucson the lower limit of splendida overlaps the
upper limit of boylii, and that, in specimens from this region in which
the pattern is so altered as to be no longer recognized as spkndida,
but as 1fU1Tl.e'1I.8'i8, the number of bands-now changed to rings-has
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closely approximated the extremes and average of boylii. This
range of variation in number of rings is not now altered throughout
the region occupied by boylii, yumensis, and conjunda.

The decisive change in the configuration of the pattern as well as
in the number of rings or bands occurs also in southeastern Arizona,
but striking as this change is, its steps are all easily recognizable,
and are explained in detail in the discussion of the evolution of the
group.

Its pattern differs from that of boylii in that the white centers of
the dark scales, derived from splendUla, do not cover the whole of
the scale, but are mainly limited to the distal portion. Northward

110liS..
.A 1\\

/

~~.... of A R I Z 0 N A fiI e ,

~ 5< '~ 0 5,::,.'"""
.~- /

\k: - tt:-V I'-.r'l.~•• .......... • .pTUCSON

~
jj',- f"'-

~
.............. I

< 1--- -- ~--'

" {0

~ ~
>

~ ~.30 l •.
') f' '\ '"I/S 110

)0"'10. 16.-liUP IBOWIJlO LOC4.UTT &&<101LDII ~a L.uuaoP&LTIlI OItTVLUS l11KUIIL

this condition very soon changes into that typical of boylii i that is,
the white spreads over all of the scale, producing rings of continuous
white. Westward, however, the pattern of yumensis is retained. In
the vicinity of Yuma the light rings are often heavily suffused with
brown. A specimen from near the mouth of the Colorado River, on
the west side (Volcano Lake), is still typical of yumensis.

It will be of interest, in connection with what is known of the I

incomplete development of the pattern of the young of holbrool.."i, and
its possible ancestral significance, to learn whether the young of
!/umensU a.re entirely like the adults in the degree of basal shading
of the dark scales. Only three young specimens are now available.
One from Tucson looks more like boylii, than any of the adults, but

'gill € yGoogle
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the white scales are nevertheless ba.sally shaded with brown, and
this condition is evident on many of the ventral plates. A young
one from Fort Grant, Arizona, not far south of the range of typical
boylii, is indistinguishable from the latter species, and is identified 8.8

yumensis only on locality. One from Fort Yuma is typical of
yumtn8i8 in every respect. The evidence is of course inconclusive,
but favors the view that the young are like the parents. This will
be of interest in connection with the frequently noted fact that the
young of cOnjuncia are not like the adults, but like boylii. This is
in support of the distinctness of yumensis from conjuncia, and of the
derivation of the latter from boylii instead of from yumensis.

A dark subocular spot originates in this form on the upper labials.
In typicalsplendida the head is nearly all black, but across the center
of each labial there is a narrow vertical band of white. Westward
this band widens until the labials appear white with dark mutual
borders. But beneath the eye there is a strong tendency for the
black pigment adjacent to the suture between the third and fourth
upper labials to be retained, or, if lost, to be recovered. The result
is the conspicuous dark subocular spot characteristic of yu1nen8'i.!,
boylii, californiae, and conjuncta. Some specimens, however, from the
vicinity of Yuma have been subject to such a general increase in
pigment that this spot is not recognizable.

In brief, then, it appears that yu'TIU'Mis is not an intergradational
condition between splerulida and boylii, nor yet, as will be more
clearly brought out further on, is it identical with conjuncia of the
Cape Region of Lower California, but a recognizably distinct form
having a definite range that lies between the ranges of boylii and
8plendida, and intergrading with both of these forms where their
ranges meet its own.
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Yuma, Arizona•••••••...•...•...•... United States Fish Male •...

Commission
San Domingo, 8ooora, M8lI:Ico........ E. A. Mearns. ..•..•.....•do. ...•
Volcano Lake, Lower California Nelson nnd Goldman.. Female..
Yuma, Arlsona.•••.•............•••......do..........•.........do.••..

.••..do. .•.•............... " . .. .. . .•.. V. Balley .

Aah Creek, Graham Mountalns, Biological Survey. . . .. Female..
ArlIona.

San CariDI Ind.lnn Reservation, W. P. Taylor •••••..•. Male.•..123-21-19•.•.••. , 222
calva, ArlzaDa.

7T mIJes W8IIt of Ind.lnn Oasis, Pima A. H. HoweD•••....•...• do•••. '123-21-23-21-19 28lJ
County. Arfr.ona.
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4284
1111169

21721
87532
876lU
44580

61761

64717
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LAMPBOPBLTIS GBTllL118 BOYLD ca-ant ud GIrard).

75

Fig. 'rI.

1853. OphilJolua boyl" BAIBD and G~, Oat. N. Amer. ~~t..!L.J~
L.__-=p,.....:.-_82"(trPe iocati%-Et ~O¥to COunty, CalifOnii&;~, U:-S:-Nat. Mus' l

no. 1698;D~•• BOY 8, collector).-BADlD, U.rand Vex. Bound.
Surv., 1869, p. 20j Padf. R. R. Burv., voL 10, pt. I, DO. 1. 1859, pI. SO,
til. 67; Mme, vol. 10 (WilliamIon'lI Route), pt. 4, DO. 4, 1868, p. 11.
Con, Proc. Acad. Nat. Sci. Philadelphia, 1866, p. 306.-Lampt"OpCUU
boyK" Il&mllr 1860, p. 255.-COopJ:B, Proc. c.Iifomia Acad. Sci., vol 4,
1873, p. 79.-STUNJ:OJ:R, N. Amer. Fauna, no. 7, pt. 2, 1893, p. 204.
VAN DBNJltTaOH, Proc. California Acad. Sci., •. 2. vol. &, ISms, p.
1006; Proc. California Acad. Bci., eer. 2, vol. 5, pt. 5, 18H, p. 1008;
<>ce. Papel'll California Acad. Sci., vol. 6, 1897, p. 169.-lIoLux,
ColI. Rept. W. Coast U. B., 1899, p.l1.-Juu, Field Columb. lI118. Publ.,
no. 104, vol. 7, no. 1, 1906, p. 15.-GJUNNBLL and GJUNNBLL, Throop IDIIt.
Bull., no. 35,1907, p.41.-GJUNNJ:LL, Univ. CalifomiaPubl. Zool., vol. 15.
no. 1, 1908, p. 1615.-VAN DJ:NBtTaOH, Proc. California Acad. BeL, Bet. 4,
vol. 3, 1912, p. 150.-VAN DXNlIU1IGB and 8LBTDr, Proc. CIlIifonrla
Acad. BeL, 1181'. 4, vol. 5, lG13, p. 415.-<J.uat. Univ. Califomia Publ.
Zool., vol. 12, no. 17, 1916, p. 5S1.-PfIlBBltTON, Condor, 1918, p. 2SS.
GRINNBLL and CAlIF, Univ. California Publ. Zool., vol. 17, no. 10, 1917,
p. 186.-BENTLBY, Copeia, no. 75, 1919, p. 9O.-Coronella boyl" JAN,
Arch. Zool. Aut., vol. 2, fuc. 2, 1863, pp. 238, 246.

1853. Corondl4 t.aZuata HA.LLOWBLL, Proc. Acad. N.t. Sci. Phlladelphia, vol. 6,
p. 236 (type locali~: Oalifornia); Faaif. R. R. Burv., vol. 10. pt. 4, no. 1,
1859, pp. 14, 24, pL 5.

1863. Coronella pHUdogduluaJAN, Arch. Zool. Anat., vol. 2, flllC. 2, pp. 238, 247.
1865. CoroneZla gduZUI pleudog'CuZua JAN, Icon. Gen. Ophid., livre 12, pI. 6,

fig. 2 (a-g).
1875. Op1riboluagdtUUI bor"iCon, Bull. U. B. Nat. MUll., no. 1, p. 57.-YABltoW,

Rep. Geog. and Geol. Explor. 8urv. W. 100th lIer.. vol. 5, chap. 4, 1875,
p. 538.--eoUBB, Il&me, chap. 5, 1875, p. 618.--eoVB8 and YABBOW,
Bull. U. S. Geol. and Geog. Surv. Terr., vol. 4, art. 11, 1878, p. 283.
YABBOW, Bull. U. S. Nat. MUB., no. 24,1882, p. 92.--COPE, Proc. Acad.
Nat. Sci. Philadelphia, 1883, p. 29.-GARKAN, Mem. MUB. Comp. Zool.,
vol. 7, no. 3, pt.!!, 1883, pp. 69, 157.-ToWNBIIJIf1), Proc. U. B. Nat.
MUll., vol. 10, 1887, p. 289.-C0P1!:, Proc. U. 8. Nat. MUB., vol. 14, 1891,
p. 613; Rep. U. B. Nat. Kus. for 1898, l000,p. 919,fig.23.0.-BRoWN, Proo.
Acad. Nat. Sci. Philadelphia, 1901, p. 78.-DI'IJlARB, Reptile Book, 1907,
pp. 341, 363, pI. 103, fig. 9, pI. 1,08 (lower fig.); Rept. of World, 1910,
p.271.

1894. CJoronMlG getu1tJ (part) BOULBNOBB, Oat. Snakee Brit. MUll., vol. 2, p. 198.
1113. Lampropdtil6orLJiATIlA'1"l', Univ. CaliforniaPubl.ZooI.,vol. 12, no. 3, p. 41.
1917. LmnyropelN boy"i boylii STuNBGBll and BARBOUB, Check List, p. 87.

~Ducrii!ion.-The scutellation of the Pacific Coast representative
Of the gtflil'U8 gr~p may be defiile"d ai'follows: VentrtiI E!-a!es,.~.6j£
254; caudal~, 41 to 62..l...~~~abi81BJ..1.§fu<j~e~y~;infral~ial~~
O&n 10; oCUIars.._LIl.~;.temporalsJ 2 +3 +4; posterior chin shields
only about two-thirds as long!as the anterior, parallel, and separated

~21-Bull.U4--4I
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by two small scales; loreal usually longer than high, less often about
as high as long; seale rows on middle of body, 23 or 25, formula
usually 23-21-19, or 21-23-21-19, often 23-25-23-21-19.

This is a somewhat smaller and slenderer form than the eastern
representatives of the group. In proportions it is close to splenilid4.
The tail varies from 0.107 to 0.145 of the total length (average for
males, .130, for females, .120). The largest specimen examined was
from Tehama County, California, and measured 1,280 mm.; the next
largest was 1,234 mm., from "California."

The pattern is of white rings, 28 to 49, often disposed more or less
obliquely, and separated by a ground color of black or dark brown; the
rings widen rather suddenly on the sides, from one to two scales
on the middorsal line to three to six on the first row of seales, and
cross the abdomen as broad bands. In distinction from yumenBil
and conjuncta, the scales of the white rings are white to their bases.
However, the basal shading, characteristic of these forms, may
appear at almost any point in its range, and for identification in
such cases study should be made of the pattern and scalation of the
head (see Table of Compariaons, p. 77). The markings on the head
are typically like those of yumensiB, but further white spotting may
be developed, particularly along the coast, and examples a.re not
infrequent in which there is more white on the head than in con;'ncta.

The copulatory organ may be deecribed as follows: Bilobed;
sulcus single, extending over one of the lobes, and ending in a small
bare space; calyces strictly apical, fringes few, distinct or very short,
passing into spines; latter close set, somewhat larger toward the
base, covering from a third to less than half of the distal end of the
organ, suddenly replaced by a few minute spines which soon eli&
appear altogether, or which may not be present at all. A specimen
from Washington County, Utah, shows a few pits as traces of the
minute spines, but these are not evident at all in one from Overton,
Nevada. Another from southern Nevada has the large spines pass
ing rapidly, but not abruptly, into minute spines, and the latter
then soon disappearing. Specimens from Palo Alto show minute
spines only very close to the large ones.

The dentition of boylii is as follows: Ma.xillaries 13 or 14, subequal
except the last two or three which are slightly stouter; mandibulars,
14 or 15, longer in front, diminishing in size posteriorly; palatines,
8 to 10, usually 9, subequal, a little larger than the pterygoids; latter
13 to 17, diminishing posteriorly.

Although there is usually no difficulty in correctly identifying
specimens of boylii, yu/memiB, and oonjuncta, nevertheless puzzling
individuals will be found. Adult examples of yu:memiB and conjunda
need never be confused, but specimens of boylii can be found to
bridge all the distinctions. If the locality of a fJPecimen is unknown,
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then reliance should be placed on the totality of characters. Adult
specimens which show no basal shading of the scales of the white
rings can be only boylii. If basal shading is present, boylii may be
distinguished from conjuncta by the fact that the infralabials are
usually 9 instead of 10, the frontal plate has usually a right or obtuse
posterior angle instead of an acute one, and its outline is distinctly
pentagonal instead of nearly trigonal. However, too much reliance
should not be placed upon these lost two characters. If the number
of ventral plates is well above the average for yume1l8is and conjuncta,
the specimen is apt to be a boylii. Adult examples of boylii may
resemble yume1l8is, but if the head is much spotted posteriorly and
particularly if the white bars across the prefrontals are strongly
convex behind and occupy more than half their area, it is a boylii.

The accompanying table should prove useful in placing doubtful
examples, but since the distribution of these forms is fairly well known,
specimens may, with safety, be referred to their proper form by
locality only.

Tabu of compamom.

Cbrader. y,,-u. Borll~. Cotajt6w.etl1.

111InIIabIaII••••••••••••••• UlUallyll •.•••.••••.•••. UlUallyll............... U-nylO.
Fronlal................... PeDtaconal.............. Pentagonal.............. )lorenearly~.

PlIItiKior ancJe ....... Rllht or obtale .•••.•... RiPt 01" obtllol8•••..•.•. Usually vel,
acute.

P.......JaW'alaocJe·· Obtuse.................. ObCllol8.•••••...•.•.•.•. N__I, 01" qUlte 180 de-

WhlIl1fDp:
greea.

A.dultl................ WhIte Beales always WhIte lCa1ea only _ WhIte _lee alwa)"ll dart
dart bnnnI at bUe. euiona11ydarll:: bnnnI brown at bull.

at base.
young••••.•..•.•..•.. Uaua1ly 11badolta••..•. No basal shading ot No basabhadln&ofw1Jlte

white_las. Beales.
!lead: ParietaJs, f!'oDtU

J White:rgts :r ~ Uaua1ly lite p",""', Numeroua white spots 01'
IllpraoeuJans, sec 0 D strict or abll8n . e~t In southern marta OD th_ plates.
and third rOWII of temp- e omla and nol1h.
orals: A.dults and J'OUDI. ern lower California,

whereltlsuaually lite

WhIt1banODpnlrontU:
~tICta.

Uaua1lJnsimple ben - Usu y rouDded or an· Uke /leflil.
Adnl18and YOUDi. cup g 1_ than halt gular posteriorly, and

the _ of the leute. oocup~men than
half e area ot the
leute.

Ha1Yitat and habits.-Although this form has been known since 1853
there is very little recorded about its habits and habitat preferences.
Townsend (1887, 239) refers to it as "not uncommon on the Lower
McCloud, in damp places near the river." Hallowell (1859, 14) says
of it, II found in valleys and open prairies, very abundant, often
killed by travelers, and found lying on the roadside." A specimen
from Marin County, California, bears the note II by roadside in shade."
Merriam reports it (Stejneger, 1893, 204) as follows: ltFound in the
valley of the Lower Muddy near an abandoned mill at Overton,
Nevada, where several were secured in dense thickets of Atriplez
Iorreyi. About dark they began to emerge from these retreats,
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making a great noise in crawling over the dry leaves, and were soon
found in the open." Van Denburgh (1897, 171-2) says "The black
and white king snake is most abundant where the country is covered
with chaparral and where small streams are numerous." Grinnell
and Grinnell (1907,41), reporting for Los Angeles County, California,
say "it is one of our least common snakes," and that they haV8

CI met with it only in the upland regions bordering the foot hills."
That it occurs in the foot hills, along streams and small canyons
throughout its range, and not in the high mountains and on the open
deserts, seems evident from the material at hand and the few referenC8'
in the literature.

Its disposition Hallowell reports (1859, 14) as "timid, always
endeavoring to escape its pursurers." Van Denburgh (1897, 172)
says "it is usually.very gentle, but sometimes fights its captor m08~

fiercely, rarely however, being able to draw blood with its small teeth."
Concerning its food the last-named author (1897, 172) writ~

41 I have twice found it swallowing the contents of quails' nests, and
once observed one crawling along the ground and looking up into the
bushes for nests of small birds. Several times while I watched, ita
quick eyes detected nests 3 or 4 feet above it, but although the snake
immediately climbed up to these, it did not obtain a meal, for the
nests which it examined had been abandoned by their builders or
robbed by some earlier comer.

"While I was watching a man spade up a small plot of ground,
he killed two gophers (ThcmomY8) and threw them a few feet away.
A few minutes later a snake of this species appeared, went directly
to the spot where the gophers lay side by side, and swallowed firs~

the adult and then the half-grown one. It took no notice of our
presence, and after completing its hearty meal disappeared in the
direction whence it had come."

A specimen in the collection of the University of California is pr~

served in the act of swallowing a rattlesnake about 2 feet long.
So far as known, therefore, boylii, in disposition, food, and habitat

preferences, is very much like getttlus, the only other member of the
group that is at all well known.

Range.-This form is known from Cape San Quintin and San Pedro
Martir Mountain in Lower California, north in California to the
forty-first parallel, and thence southeastward across western and
southern Nevada and southwestern Utah to the latitude of Phoenix
in Arizona. It appears to be generally distributed throughout the
range, except for the driest deserts and the mountains above 5,000
feet. Altitudes at which specimens have been taken are frequently
recorded on the accompanying labels and in the literature. The
highest records are for 4,500 feet; one specimen was taken by Yr.
Frank Stephens in the Providence Mountains, California, and another,
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in the.Brooklyn Museum, was taken at Bellevue, Washington County,
Utah. Other altitude records are as follows: Hemet Lake, San
Jacinto Mountains, 4,400 feet; Wild Rose Spring, Panamint Moun
tains, 4,060 feet; Hackberry, Arizona, 3,500 feet; Grand Canyon of
theColorado, 3,000feet; south of MountSanhedrin,Mendocino County,
C&lifornia, 2,340 feet; base of the San Jacinto Mountains, 2,200 feet
and 1,700 feet; SantaAna Canyon, west side of San Bernardino Moun
tains, 2,000 feet; Eldorado County, 2,000 feet; Jarupa Mountains,
1,200 feet; Turtle Mountains, 1,000 feet; Sonoma County, California,
1,000 feet. No otherspecificrecords arefor more than a thousand feet.
Grinnell and Camp (1917, 186) record it as distributed "throughout
the southern and central parts of the State [California], except on
the high mountains (above 6,000 feet altitude)." But, as noted
above, the high68t actual record is 4,500 feet. Since snakes are
found in California at much greater altitudes than this, notably the
coral king snake, multicincta, the absence of boylii from the moun
tains must be considered as the expression of a habitat preference
or perhaps restriction, and this is quite in accord with what is
known of the other members of the group.

Concerning ita ability to live in the deserts, less is known. From
the desert region between Yuma and Tucson only yumert8i8 has been
taken. There is no record of either form from the Mohave Desert
or Death Valley. The Death Valley expedition of the United Statea
Biological Survey collected in these and other desert regions of tho
vicinity but obtained boyZii only in the vicinity of streams and at tho
bases of mountains.

Besides the localities represented by specimens in the United States
National Museum, specimens belonging to other museums have been
examined as follows: In California-Alameda County, Asuza and
Bairdstown (Los Angeles County), Banning (Riverside County),
Beveridge Canyon on east slope of Inyo MOlHltains, Cabazon (River
side County), Campo (San Diego County), Cazadero and El Varano
(Sonoma County), Forrest Lake (San Joaquin County), Gadwall,
(Merced County), near Guerneville (Sonoma County), Hemet Lake
(San Jacinto Mountains), Irishes (Mendocino County), Jarupa Moun
tains, La Puerta Valley (San Diego County), Los Angeles, near Mount
Hamilton (Santa Clara County), Mount Sanhedrin (Mendocino
County), Needles and Ontario (San Bernardino County), Owens
Valley (lnyo County), Pasadena (Los Angeles County), Piru (Ven
tura County), Pleasant Valley (Mariposa County), Redondo Beach
(Los Angeles County), Riverside, Rumsey (Yolo County), Sak
Anselmo (Marin County), San Jacinto, Springs (San Luis Obispo
County), Tehachapai Mountains (Kern County), Tehama (Tehama
County), Turtle Mountains, Vacaville (Solano County), Vallecito
and Vallecito Creek (San Diego County), Vincent Creek, Whoatville
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(Fresno County), Wild Rose Spring (panamint Mountains); in Arl·
zona-Cave Creek (Maricopa County), Fort Verde (Yavapai County),
Cottonia (Mohave County); in Utah-Bellevue (Washington County);
in Nevada-Current school district in Nye County; in Lower Cali
fornia-Cape Colnett, Cape San Quintin, San Salado, and the foot
hills of San Pedro Martir Mountain.

Published records for other localities are as follows: Arizona- I

Date Creek, 50 miles south of Fort Whipple (Coues, 1875, 618), Gila
Desert (Baird, 1859, 20); California-Tujunga Wash, east of San
Fernando (Grinnell and Grinnell, 1907, 41), Lower Santa. Ana
Canyon (Grinnell, 1908, 165), and the following records by Van Den
burgh (1897, 171), Oakland, Mount Tamalpais, Camp Taylor, Santa I

Margarita, Healdsburg, Applegate; Nevada-'st. Thomas (Clark
County) (Van Denburgh, 1897, 171), Pahranagat Valley (Stejneger,
1893, 204), llEI Paso Creek" and "Bernicia" (Hallowell, 1859, 14).
In addition, the following localities in California are given on the
authority of Mr. Carl L. Hubbs: Bed of the Nacimiento River near
Jolon, Monterey County; road between San Luis Obispo and Avila,
San Luis Obispo County; and near Fall Brook, San Diego County.

Variation.-In spite of similarity in general appearance throughout
its range, boylii is very variable in all of its specific characters The
range includes very diverse conditions of topography and climate.
The long, high ridge of the Sierra Nevada extends from near its
northern limits southeastward for nearly 500 miles, splitting the
range into two sections-an east and a west. That this is a natural
barrier to its east and west migration in this region seems fairly cer·
tain, and the Mohave Desert, just south of the Sierras, may perhaps
continue the barrier where the mountains leave off-at least there
is no record of a bO'lJlii from this desert, although it was found by the
Death Valley Expedition in numerous other places.

Whether or not the Mohave Desert is or ever was a barrier to the .
westward migration of bO'lJlii, it is certain that this form must ha,e
obtained entrance to the Great Valley of California, either from around
the south end of the Sierras or from the north. There is certainly I

no reason for excluding if.<3 entrance from the south, as Imperial and
Riverside Counties offer no obstruction to yumenm from the lower
Colorado region, and, 8S has already been brought out in the dis
cussion of the latter form, yumen8is undoubtedly intergrade8 with
bCYIjlii in southern California.

In the north the situation is different. The Sierras continue to be
a barrier to very near the northern limit of the form. That it is not
adapted by nature to range much north of here is indicated by com
parison with the northward distribution of its allies, holbroo1ci and
getulus. The latter is not known north of the forty-first parallel, and
that the former extends somewhat farther north is due to a more
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favoring topography. The present distinctness of the east and west
sections of boylii, the availability of the southward route to the Great
Valley, and the improbability of a northward one argue for the greater
probability of the former route to northern and western California.
This suggests the hypothesis that boylii was differentiated from
yumen8i8 in southern Arizona and spread from there north to Utah,
Nevada, and eastern California, and that it was likewise differen
tiated from yumensi8 in southern California and from here migrated
north throughout California west of the Sierras, and south to Cape
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San Lucas. If there is any truth in this theory, there should be some
confirmation from a study and comparison of variations in scutellation
and pattern.

Examination of figures 17 and 18, on which have been plotted the
extremes and averages of the ventral plates and the white annuli for
numerous localities, brings out the following interesting relations:
(1) All examples of boylii from western and northern Arizona, Utah,
Nevada, and eastern California average much higher in number of
ventrals and almost distinctly higher in number of rings than eXaIll-
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pIes from western and southern California, a.nd that these higher
averages are bridged by a gradual change, through central Arizona,
from yumensis in the south. (2) Proceeding west from Tucson there
is an increase in number of ventrals to the average and approximate
extremes characteristic of boyZii west of the Sierras, while the number
of rings, already the same as the average for boyZii as soon as yumem1.B
was differentiated from 8pZendida, remains the same. The break
from Ymna to San Diego County is slight. (3) North from here
thore is a progressive decrease in number of ventrals and increase in
lUlD.uli to the vicinity of Los Angeles. Specimens from this region
are sometimes distinguishable on sight by the evidentJy more nu
merous and narrower white bands-about one scale wide dorsally,
and three on the first row of scales. It seems probable that these
specimens are also more often brown than black, but all those we
have examined were preserved. It should also be mentioned here
that two examples from Santa Catalina Island are strikingly charac
teristic of those from the adjacent mainland-with & high number of
rings and a low number of ventrals. (4) The vicinity of Los Angeles
is doubtJess west of the direct route of migration, as the normal
number of ventrals and rings is exhibited by specimens from
Kern County. (5) Thirty examples from the immediate vicinity of
San Francisco show that the form is characteristically developed
there, but leaves unexplained the high averages of the Fresno speci
mens. (6) A small number of specimens from the vicinity of Shasta
County indicate that the tendency here is toward a decrease in
number of ventrals and an increase in rings (like Los Angeles speci-

. mens). In fact, no specimen from here has even as many ventra.ls
88 the average for San Francisco, while the lowest number found here
is not reached elsewhere in California, except by a single aberrant

, individual from San Diego County.
The situation with respect to the labials is shown by figure 19.

; This indicates that on the west coast there is a uniform decrease in
: number of infralabials from south to north. In this there may be
: some significance. The change from Yuma to San Diego County is
: too slight to be very significant, but from this region northward a

distinct retrograde tendency is evident attaining in northern Cali
fornia. the 7-9 formula characteristic of the genus; southward there
is an increase in the lower series that sooms to have become distinctive
in individuals from the Cape Region. Specimens from Arizona are
too few to indicate the tendency northward from the range of
~.

Further confirmation of the distinctness of the east section of
boylii from the west is to be had by an examination of the pattern and
markings. Specimens from. the east section retain the head markings
essentially as developed in yumensiB. The white markings are
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increased in size but not in number. The head thus has a clean-cut,
trim appearance with its well-defined black and white rings, and the
latter are nearly always at least a scale and a half wide on the mid
dorsal line. The eastern section, on the other hand,.is much more
variable, perhaps correlated with the much greater diversity in
environmental conditions. Basal shading of the white scales occurs
sporadically in all parts of its range, from Tehama County to San
Die~o. Frequently numerous additional white markings are devel
oped on the head. As already noted, the number and width of the
white rings is altered locally.

In brief, boylii is characterized east of the Sierras by a high average
number of ventrals, by a somewhat greater number of rings, and by
constancy in head and body pattern j while west of the Range it is
characterized by a lower number of ventrals and a much greater

Number
01 labia...
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individual and local variation in other respects. It is not considered
that these differences are of 8ubspecific value because both sections
of boylii were produced gradually by evolution from the same form
and in the same way, and there has been developed no recognizably
constant distinction in pattern, but it does seem to support strongly
the view that the Sierra Nevada Mountains form a natural barrier
that has forced boylii to develop in two distinct sections and that the
Great Valley of California has been entered only from the south.

4tlinities.-The preceding discussion of the variations and their
significance leaves necessary here only a summary of such points 88

indicate its affinities.
The eastern section of boylii is related directly to yum.ensia, because

(1) the distinction in number of ventrals and number of rings is
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bridged in central Arizona; (2) the head pattern shows no develop
ment not initiated in yumensis; (3) the change in coloration of the
white rings is effected in the vicinity of the Florence River, the
approximate boundary between the ranges of the two forms.

The western section of boyZii approaches yuTMnSis in southern
California, and from here are developed new, although sometimes

J"Io. ~.-llAP DOWING~ B&COIUlll ~B LAKPBOP&LTUI GBTlIL1I8 BOYW.

minor and local changes, northward and southward. Comparison
()f variations and consideration of topography make it fairly evident
that the Great Valley of California has been populated from the
south and not from the east or from the north.

The relations of boyZii to confuncta and to califomiM are discussed
under those forms.
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.....do ..•••• .'.... ~....... '..•.: ............do•..•............ Female. 23-21-10....... 2311 62 7 0 1,2 { 2+4+' I~ GH .122 3112+3+4..•.do..•; .• , •• " •.•~......... ; ...........do..................40.... 23-22-23-21-111. 217 61 7 P 1,2 2+3+4 603 .116 37
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n,. .....do.... .•.. . .....................do ............... .' H..r..... 23-21-111....... 238 M 7 II 1,2 { 2+3+4 } 82a .121 48 I r2+4+4nm .....clo....................................clo................ Femalo.. 73-22-23-21-111. 2211 aa 7 10 1,2 2+3+4 326 .1.23 311
11_ B..lrd, Bb...,~ Co., California......... B. Blon................ Malo .... 73-21-23-21-111. 2:10 01 7 II 1,2 { 2+4+6} .130 402+3+4 1,016
111111 .....do....................................dO ................ Female. 23-21-23-21-19. 225 63 7 { 1~ } 1,2 2+3+4 940 .118 38

1 ~
l286I Fresno, Caltromla.................... O. E~ .............. Male.... 23-21-19....... 23Il 58 7 9 1,2 2+4+4 019 .140 411
141Jl1 San Diego, CallCornia ................ C. R. Orcutt .......... Female.. 23-21-111....... 2:17 65 7 10 1,2 2+3+4 1,081 .126 83
1llM1 Son Diego, COutornlo......................do................. Male .... 23-22-23-21-10. 254 60 7 10 1,2 { :l+3+4} 0.130 342+4+5 520
~= .....do.....................................do...................;do..... 23-25--23-21-111. 2:12 62 7 II 1,2 2+3+4 436 .142 37

Three Rivers, Tulare County, CaUCor· T. S. Palmer.......... Female. 23-21-23-21-111. 240 50 7 II 1,2 2+3+4 1,118 .115 35
01 nh.

23-21-111....... 2311 60 7 10 1,2 2+3+4 1167 .115 37 tl1
8Oll2

.....do................................ A. K. Flsber..............do.....
1 Kern RIver, 25 miles obove Kern· .....do........................... ................ ....... ...... ............ ....... .. .... Not found•

vllJe, CallComla. g180113 East Fork, Kaweah Rh'er, CalJtornln. V.Dalley.............. Female.. 23-21-111....... 238 63 7 {
8 1,2 2+3+4 4111 .124 34II ...

llKll14 Overton, Nevada. .................... C. H. Merriam ........ Male.... 23-25--23-21-111. 235 66 7 II 1,2 { 2+3+4 }1,106 .137 41
0

18011S 23-21-23-21-111.1 245
Irregular.. !ll

.....do................................ V. Balley ............. ...do..... 65 7 II 1,2 2+3+4 1,035 .121 4222028 Locality not given .......... " ....... Dr. Mearns........... ...do. .... 23-21-23-21-111. 230 62 7 0 1,2 2+3+4 1,063 .137 34 fiDr.IlI lacumbll Hot Spr1nl:'l, Ban DIego .....do................. ...do..... 23-21-10....... , 240 61 7 0 1,2 2+3+4 358 .145 30
COlmty, California.

10;)
Dl27 ron Geronimo, Marin County (7), }C. A. AileD............ Female. 23-21-10....... 220 52 7 { ~ } 1,2 2+3+4 t 327

.128 a4 IIIeaUComJa.
t!ll~ VlcJnlty oC Stanford Umverslty, CnIl· }I. O. Snyder........... Male .... 23-21-111....... 226 65 7 10 1,2 { 2+3+4 275 .131 38Cornia. 2+4+5
~23731 San Pedro Mountain, Lower CaUCornln C. H. Townsend ....... }'emale. 23-21-111....... 250 52 7 { Ig } 1,2 2+3+4 738 .121 33 ...
!ll= Near Fort Whipple, Arizona ......... Dr. E. Palmer ........ Male .... 23-21-111....... 233 511 7 II 1,2 2+3+4 315 .136 44 ~StanCord University, Sonta Clara I. O. Snyder ..........~Female. 23-21-111....... 231 50 7 II 1,2 2+3+4 525 .114 82

County, Callfornla.

{~O~~~:~.~~~~~~::: ..do.....
2+3+4 ~-I Fort ")00. K= 0....'. "'"'~,•. 23-21-19....... 236 45 7 II

1,2l 2+3+5

!'"
.121 S2 ;J7ll33 Ensennda, Lower Caurornla.......... Nelson & Goldman.... Male .... 23-21-23-21-111. 242 66 7 II 1,2 2+4+5 670 .133 382+3+4

a7928 Santa CataUna Islond. California ..... Mrs. Blanche Trask......do..... 21-23-21-111.... 54 { 7 1.2 2+3+3 Ilmall }...... 46 ImperflCll.7 ...... 7 7 777 adull.
18354 'r1eghOrn ClUlaOn. S811 Bernardino }I.Hurter.............. Female. 23-21-111....... 242 f8

:1
7

1,2 { 2+3+4 498 .116 42County, Cal Cornla. II 2+3+1
442415 I WenvervJlle, TrinJty County. CnIJ- A. K. Flsher..............do..... 23-21-23-21-19. 229 61 II

1,1 { 2+3+4 407 .111 flCornia. 8I{ ProvIdence Mountains, San Bernar·
F. Stephens..............do..... 23-25-23-21 .... 249 5G 7 II 1,2 { 3+4+4 1,081 .118 UHllll dino County, CallCornln (altitude,

3+4+5

CJ I 4,500 Ceet).
faIll {Twin Oaks. Snn Diego, San DJogo C.Hart Merriam.........do..... 23-21-111....... 2'18 62 8 II { 1,1 2+3+5 815 .124 84

0 \ County, Caillornla. 1,2 2+3+4

IE. A. Goldman............do..... 23-21-111....... { :l+3+4

~ "In elanley, 8 mUes west of Huron, 237 51 7 9 1,2 2+ trrecu· 11211 •IlK> U
I Fresno Count" COlJtornia. Jar. I CO

~rv
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County. CalUor- }Mrs. Bla.nche Trask. •• Female. 23--25-23--21-19. i 22-1 49 7 II 1,2 { ~t:tg 832 0.118 47

1ty. CalifornIa... H. C. Kellen. """'" ..•do..... 23--21-23--21-19.1 229 63 7 { l. 2 2~3+5 895 .125 33

ley, Ban Diego }r.C.Thompson..••.... Male .... 23--21-19••.•••. 1 234 56 {~ 18 I> 1,2 { ~t~t~ 1,110 .130 36
..•..................•do................. Female. 23--21-19.....•. i 234 51 7 9 1.2 2+3+4 902 .122 33
California..•.........do....•............ Hale 23--21-19 232 liS 7 9 1,2 2+3+1 1,114 .130 37

: ..•.•....•..........•do...••.............••do...•. 23--21-19.•.....1226 56 7 10 1,2 ~~tg 1,178 .121 3D
.ountY,Calffomla do. Female. 23--21-19 235 53 7 9 1,2 { 2+3+4Ifl.060 .125 37

~Y. San Diego } do....•...............do..... 23--21-19••.•...
1

226 48 7 {18 1,2 2+3+4 340 .124 31

mls•................. do...••..............•do....• 23--21-19.•...•.
1

233 51 7 ~ 1,2 2+3+4 711 .124 33
......•.......... J.Hurter.sr Male •... 21-23--21-19•...

1
228 52 7 { 10 } 1,2 2+3+5 841 .131 37

oty, Callfomla .......•do..•.•..............•do...•• 23-25-23--21-19.- 233 71 9 1,2 2+3+5 Adult 43
Callfomla.••........•do.•..•............•.•do..... 23--21-23-21-19.1 233 541 7 9 1,2 { ~~t: 684 .127 42

~~;:~~;I~h·~;d~·}·····dO ..•.................do·····I23--25-23--21-19·1 22-1 56

1

{ ~} II 1,2!1 :::::} 426 .136 45

, Arizona. 3,000 W. C. Taylor.......... Female.. 23--21-19•.••... 1 250 ~ 7 9 1. 2 ~ 2+3+4 9:11 .115 40

ltalnS. Arizona. E. A. GoIdmsn........ Male.... 23--21-19....... 237 6/ 7 10 1.2 2+3+4 Adult U Skin

I County, Arl- C.M.Hoy do 23--21-19 286 7 II 1,2 2+3+4 Young 42

......................................... Female. 23--2:1-23--21-19. 234 7 II 1,2 { ~~t~ }~~}...... rr
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REVISION OF THE KING SNAKES.

LAMPROPELTIS GETULUS CONJUNCJ'A (Cope).

89

Fig. 21.

1860. Lampropeltil boylii COPB, Proc. Acad. Nat. Sci. Philadelphia, p. 255.
1861. LampropeUU baylii conjunda COPE, Proc. Acad. Nat. Sci. Philadelphia,

pp. 301, 306 (type locality, Cape St. LuC8II, Lower California; cotypell (3),
U. B. Nat. Mus.. no. 5288j 1. Xantus, collector).-McLArN, Contr. Neotr..
Herp., 1899, p. 5.-8TBJNBGKR and BAllBOUR, Check List, 1917, p. 87.

1875. Ophibolw getulw conjunctw COPE, Bull. U. S. Nat. Mus., no. 1, pp. 37,
92; no. 32, 1887, p. 78.

1882. Ophibolw getulw boylii (part) YARROW, Bull. U. S. Nat Mus., no. 24, p.
92 (Cape St. LucaB, La PIUl).-BELDlNG, West Amer. Sci., vol. 3, no. 24,
1887, p. 98.-(}OPE, Rep. U. S. Nat. Mus. for 1898,1900, p. 920.

1895. Lampropeltil conjunda VAN DBNBURGH, Proc. California Acad. Sci., ser.
2, vol. 5, pt. 1, p. 142.

Ducription.-Ventrals, 228 to 240; caudals, 48 to 54 (males, 53
to 54; females, 48 to 51); supralabials, 7; infralabials usually 10,
sometimes 9 or 11; oculars, 1 and 2; temporals normally 2 +3 +4;
posterior chin shields about half as long and half as wide as anterior,
separated from each other by two small scales; loreal longer than
high; frontal and parietals somewhat more elongate than in boylii
and yumensis; scale rows on middle of body 23 or 25.

In size and proportions this form is nearest like boylii; it sooms,
however, to be somewhat smaller and more slender, and to have a
more elongate head. The tail varies from 0.115 to 0.132 of the total
length (males, 0.122 to 0.132, average 0.126; females, 0.115 to 0.122,
nerage, 0.119); more specimens may show that these limits are
exceeded, and that the averages are practically the same as for the
rest of the getulus group. The largest specimen examined measured
965 mID.

The pattern is in general like that of boylii and yumensU, that is,
white annuli on a dark brown or black ground color (fig. 21). Like
YUmensi8, the white scales are edged basally with dark brown, except
tha.t the basal darkening is not always evident on some of the scales
of the first one or two rows. None of the specimens examined
shows any tendency for the brown to overspread all of the white,
like some examples of yumensis from the Yurna region. Young
speeimens show no basal shading of the white scales. The rings are
generally complete on the belly, but may be more or less imperfectly
altemated; sometimes dark spots are developed on the belly in the
white areas. Unlike yumemis and the great majority of specimens of
boylii, the head, behind the prefrontals, is much lightened with white
spots. The frontal usually has a roughly triangular white mark, or
some fragments of this mark, located somewhat anteriorly. The
supra.ocular has anterior and posterior white dots, which may be
joined. The parietals have a lateral white dash, and on ten of the
eleven specimens examined there is a white dot on each parietal near
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the common suture. There is a large white dot on each temporal of
the first two rows and often on some of the temporals of the third
rows. The light spots on the dorsal scales close behind the parietala
are more extensively developed than is usual with b&ylii or 1/Ut'IItfI.riI.
The anterior headplates have large light marks, as in b&ylii, and
the mutual borders of the labials are dark; like this form, too, the
subocular dark spot is well developed. Since the young specimens,
as well as the adults, show these head markings, they may thus be

FIo.21.-eowB PATTERN O~ L.uuRoPELns OXTULUS OONlUNC'U (U.S.N.M. NO. 6288, 0" O~ til
COTYPEs). AnouT It X NAT. IIID.

usually distinguished .from the ;young of b&ylii and ?fUm.ensi8, and the
presence of 10 infralabials would be confirmatory.

The dentition is as follows: Maxillaries, 12 to 15, usually 13 or
14, 8ubequal, the last two barely stouter than the preceding; m.&Il- i

d,ibular, 14 to 16, usually 14, longer in front, decreasing in size poe- :
tenorly; palatines, 8 to 11, usually 9, larger than the pterygoida; I

latter 15 to 18, diminishing in size posteriorly.
The copulatory organ seeIIUI to be essentially like that of boyZii.

Minute spines are present only as traces just below the large onesj
the fringes are very short, and perhaps slightly more numerous than
in b&ylii.

'gill € yGoogle
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Habitat and habita.-Nothing is recorded on the natural history of
this form.

Bange.-Oonfu:ncta is &t present known only from the (j Cape
Region" of Lower California, from L& Pu to C&pe S&D. Lucas.

No published records for other localities than those given with the
list of specimens h&ve been noted.

Variation.-Little variation is to be expected in this form as at
present known, &D.d, as brought out in the description, the speci
mens eX&IDined are homogeneous in every respect. It will be noted
that in general the seutellation is close to the mean for 'OOylili., but dif
ferences are to be seen in the much gre&ter frequenoy of ten infrala.bial
plates th&D. nine, in the more &Oute posterior angle of the front&l
plate, in the more elong&~ parietals, in the narrower bead, in the
numerous light spots on the posterior portion of the head, &D.d in
the basal sh&ding of the white seales, and it is on these points that
this form is regarded as distinct.

A..ffinities.- Oonj'Uncta has hitherto been considered as identical
with what we h&ve called yumenBi8. Cope first noticed the basal
shading of tho white scales (1860, 255) and later (1862, 301) called
attention to the simi.laritybetween specimens from C&pe S&D. Lucas
and Fort Yurna. He then based the n&me conjuncta on the speci
mens collected by X&Iltll& at Cape Ban Luou, and since th..t time
they have been regarded as practically identical with those from the
Yuma region.; It is perh&ps already plain why the separation h.s
been made, but it may be well to summarize the situation. It is
here held as certain that yum.emis is derived directly from splendida,
and that boylii is likewise derived from 1/1/:mensi8. It is believed, for
the following reasons, that conj'Uncta is more closely allied to boylii
than to '!fu:mensis.

1. The head markings of conjuncta are rather frequently developed
in part, &D.d sometimes in entirety, in specimens of boylii in various
parts of its r&D.ge, but especially in the San Diego region and in other
localities along the co&St, but not in any specimen of 1/lI:mensu yet
examined.

2. The ranges of conj'Unda and VUmen8'i8 apparently do not meet,
but are separ&ted in northern Lower California by a southward, and
perhaps somewhat eastward extension of the range of boylii.

3. The similarity in the b&Salsh&ding of the light scales of conj'Uncta
and yumemi8 is not necessarily an indication of close affinity. Indi
viduals of boylili. from most diverse localities occ&Sionally show this
shading in as marked a form &S it appears in conjuncta or typical
yumenai8. In 'OOylii it must be regarded &S an instance of reversion,
a situation that is duplicated frequently in other members of the
getvlus group.

186MO-21-Bulll14--7



92 BULLETIN 114, UNITED STATES NATIONAL MUSEUM.

4. The young of yumensiB, with possible exceptions nea.r the
northern and western limits of its range, are like the adult, and if
there ha.d never been a boylii-etage between this form and con;u.nct4,
the young of this latter would also belike the adult. But young
examples of con;u.nda are like boyZii in the character of the white
rings, their scales only with age attaining the basal shading, while
in head pattern and in shape of frontal they are like a variation of
boyZii that is not uncommon in some coastal portions of ita range,
but not like any variations of yUmmW.

The basal shading of the white scalee of conjunda, and the same
condition e.s an individual or possibly local variation in 'boylii, is there
fore to be regarded 88 a oase of reversion to an ancestral type--analo
gous to the development of white centers or bases on the dark scales
of .ftorida'n,a.

5. H, 88 noted elsewhere, Aitida attained the Cape Region from
southwestern California, there is then no reason why CM&.junda may
not have done so, too.

From the above considerations the following hypothesis is therefore
presented to explain the derivation of conju'BCta. Yumen.riB retained
its identity in the desert region of southern Arizona and the head of
the Gulf of California, but northward, westward, and perhaps south
westwU'd, it developed into boyZii. The latter migrated south into
the desert of Lower California west of the mountains, and became
altered, somewhere in the peninsula, into conjunda, partially by the
development of new characteristics, or the accentuation of oertain
variations, partially by reversion to the pattem of its desert ancestor,
ytlfMnIiB.



LUI qf _p«imenll ofLamprofHJlli_ f14hd... conjunda.
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I}.T. Xantua......... Kal..... ~21-19. 229 2H+II I~ 373 0.128 37 Cotype.
Do....__

==
._..do...................... .....do. ............ Female. ~19....... 232 !O 7 10 ~ 1,2 2+8·+6 868 .122 aa Do.

Do....... .'- ..do. __................... .....do............. (1) 23-21-19....... 234 111 I 7 (1) i 1,2 2+8+~ 96Il ....... 38 Cotype. Elkin.
Do........ llIllJ6 La Paz, Lower 0aI1fomlL••• L. B.1dJDI........ l"etiW•• 23-36-28-21.... 235 @I 7 10 ~ 1,2 2+~1I ll20 .1111 34

Do........ 1~ .....do....................... l' ....do............. ...do..... 23--26-23-21-19. 229 49 I 7 { 1~: 1,2 2+8H 79lI I .120 34

·Do....... UlI24 .....do....................... \.....do............. JUl..... 23-21-19....... 231 lIS \ 7 10 I 1,2 { 2+8H ~ 7llO I • 132 37
2+~1I

Do....... 37530 8&nta Anita, Lower rau· Nelson aDd Gold· ...do..... 23-21-19•••.••. 233 53 7

Y'
2+3+11 782 '....... ~ Skin.

famia. man.
Ir 10 1 2Do....... 37631 .•...do......••••••..•...••..• .....do............. Femal•• 23-21-23-21-19. ~ 111 7 ~ 2+3+3 I~ 775 i....... 30 Do.
II 9 ' 2+8+~

Do....... 111273 {Ca~ 8&n Lucas, Lower p Xantua(1 ...do..... 23-21-19....... 239 !O 7 9 1,2 2+3+3 Ik .....:....... 30 Skin of adult.UomIa.(1) .)...... 2+8+4

Do....... 1I127~ .....do. (r)··· .... · .... · ....t;;d:~"fu:' Mal..... 23-21-19....... 229 61 7 ~ 10 ~ 1 2
2+3+~ W:.122 36

Acad. Phil•. 3678 .....dO.......................{ Ititotlllll. }..dO..... 23-~23-21-19. 228 54 7 ~~, 1:2 2+3+~ 780 .181 36

Shnford
~ ~1lI iean 1011I d.l Cabo, Lower t ...do..... 21-23-21-19.... 230 lIS 7 10 1,2 ~ 2+3+~ ~ 2711; . 123 36UDtv. Ca11fom1a. G. EIBen..........

2+4+~

W.sleyan 127 Ca&:Ul~ Lucas, Low.r ................... ...do..... 23-~23-21-20. 230 lIS 7 10 1,2 2+~+1I 970; .122 38Unlv. 2+3+11
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LAMPROPBLTIS CALIPORNIAB CALIPORNlAB (IIWa......).

Fig. 22.

1835. Coluber (Ophis) califomiae BLAINVILLE, Nouv. Ann. Mus. d'Hist. Nal,
Paris, vol. 4, p. 292, pl. '1:1, figs. I, la, Ib (type locality, California; ».
Botta, collector).-BADlD and GmARD, Cat. N. Amer. Rept., pt. 1, 1853,
p. 153.-Coronella califomiae DuKERIL and BIBBoN, Erp. Gen., vol. 7,
pt. I, 1854, p. 62S.-QphiboIUl califomiae CoPE, Bull. U. S. Nat. Mua.,
no. 1, 1875, p. 37; Rep. U. S. Nat. Mus. for 1898, 1900, pI. 19, fig. 8.
Lampro~lti8 califomw VAN D&NBUBGH, Occ. Pap. California Acad.
Sci., vol. 5, 1897, p. 172.-McLAIN, Crit. Notes ColI. Rept. W. Cout
United Statee, 1899, p. H.-VAN DENBURGH, Proc. California Acad.
Sci., vol. S, 1912, pp. 149, 151.-GBINNELL and CAJO', Univ. California
Publ. Zool., vol. 17, no. 10, 1U17, p. 187.--8TElNIWEB and BADom,
Check List, 1917, p. 87.-HALL and GRINNBLL, Proc. C-alifornia Acad.
Sci., 116I'. 4, vol. 9, no. 2, 1919, p. 54.

1861. Coronella getulUl califomica JAN, Icon. Gen., Livr. 14, pI. 5, fig. 3.
1863. Coronella califomica JAN, Arch. Zool. Anat., vol. 2, fasc. 2, pp. 238, 246.
1882. Ophibolw getulUl eiaenl YARROW, Proc. U. S. Nat. Mus., vol. 5, p.439(type

locality, Fresno, California; type, U.S.N.M., no. 11788; G. EiBen, col·
lector); Bull. U. S. Nat. MUI., no. 24, 1882, p. 94.

1883. Ophibolw getu.lw califomicu GARMAN, Mem. MUll. Camp. Zool., vol. 8,
pt. 1, p. 157.-CoPE, Proc. U. S. Nat. Mus., vol. 14, 1891, p. 614; Rep.
U. S. Nat. Mus. for 1898, 1900, p. 922, fig. 231.-BBoWN, Proc. Acad.
Nat. Sci. Philadelphia, 1901, p. 78.-DlTMARS, Reptile Hook, 1907,
pp. S41, S63.

1894. Coronella getula (part) BOULBNOEB, Cat. Snakes Brit. Mus., vol. 2, p. 198.

Description.-The scutellation of this form differs from that of I

boylii only in that the range of variation appears to be less. It I

may be described as follows: ventrals, 229 to 241, average 233; i

caudals, 47 to 60 (males 55 to 60, average 57; females 47 to 53, aver
age 50); supralabials, 7, rarely 8; infralabials, 9 or 10, sometimes 8;
oculars 1 and 2; temporals, 2 +3 +4; posterior chin shields much .
shorter and narrower than the anterior, and separated from each
other by two small scales; 10rea110nger than high (rarely fused with
the prefrontal); scale rows comlIlonly 23-21-19 (although sometimes
25 rows are developed near the middle of the body, and less fre
quently a row is dropped on each side for a brief space anteriorly).

In size and proportions this form does not differ from boylii.
The tail varies from 0.113 to 0.140 of the total length (males, 0.128 .
to 0.140, average 0.133; females, 0.113 to 6.123, average 0.120). I

The largest specimen examined was 1,233 millimeters long and W88

from Julian, San Diego County, California.
The pattern is very different from that of any other king snake.

The ground color above is dark brown or black. A bright yellow'
or white stripe, about two scales wide, extends along the middor:>a1
line from a few scales behind the h('Ad to the tip of the tail. Thjg
stripe is sometimes interrupted, most often close behind the head,
in the region of the vent, and on the tail. The scales adjacent to
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the middorsal stripe are wholly dark brown or black, and this con
dition may obtain as low as the second or first row of scales, but
the scales of the lower rows nearly always have white centers which
are smaller dorsally and larger ventrally. These white centers
may extend as high as the seventh row of scales, or no higher than
the first. Usually the scales of the first row or two are all white.
The belly is usually white or yellow with a development of black,
laterally, on the posterior edges of the ventral plates. This black
is increasingly pronounced posteriorly. The underside of the tail
is almost constantly a uniform black or dark brown; when white
occurs there, it is usually as·a tapering midventral stripe extending
back from the vent for a short distance.

The head markings are like boylii, except that numerous white
spots are developed on the parietal, supraocular, and frontal plates,
and on the anterior temporals, a condition which is not, however,
uncommon in specimens of boylii from southern California, and
which is developed likewise in conjuncta of the "Cape Region" of
Lower California. The upper and lower labials are white or yellow
with their common borders dark, except that, below the eye, on the
third upper labial, or bridging the suture between it and the fourth,
is the dark blotch characteristic of the western representatives of
the getulus group.

Specimens from San Diego County usually have this typical and
striking pattern (fig. 22): The conspicuous and often perfect dorsal
stripe, the regular white spotting of the lower rows of scales, the
nearly immaculate belly, and the uniformly black caudals. North
of here the most constant feature of the pattern is the uniform dark
color underneath the tail; the rest is extremely variable. This
variation and its significance is discussed farther on.

The penial characters are practically identical with those of
boylii. The following characters are derived from examination of
alcoholic material: Apparently slightly bifurcate, the sulcus single,
and extending over one of the lobes; calyces, with low fringes,
restricted to the extreme distal end; the fringes soon becoming
modified into spines which inCl'e&se gradually in size toward the
base; no spines unusually enlarged; about halfway toward the base
of the organ the spines suddenly replaced by a few very small ones,
which soon disappear entirely, leaving the basal portion smooth
(or, in preserved specimens, wrinkled).

The dentition is as follows: Maxillary teeth, 13 to 15, 8ubequal,
the posterior not enlarged; mandibular teeth, 14 to 15, subequal;
palatines, 9 to 10 (abnormally 11); pterygoids, 16 to 18.

Habitat and habits.-Practically nothing is recorded on the natural
history of this form. One specimen from Santa Ysabel, San Dieg~
County, California, is recorded as having been taken "along a small
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stream." C. L. Camp refel"8 to it as usually found in "brushy
localities." It is highly desirable in connection with its alleged
"mixing" with boylii, that all possible information bearing on itEt
life history, habits, and habitat preferences be obtained and reported.
In pa.rticular it would be desirable to obtain records and notes on
complete broods of young. Breeding experimenm, if they could
be carried out, should yield valuable information.

Range.-This form is now known only from Fresno County, and
from Los Angeles County south through San Diego County and

no.~aa.-eor.o. J'AftDlt OJ' L&xnonI,na CUDOBJIllAa~ (U.B.N.K••0. 6e3S3) nmr !WI
l>JGo Comrrr, C.uDOIUfU. AIIoO'r Ii x Ii'U. IIID.

just south of the international boundary. Further collecting will
doubtless aho,," its range to extend well south into Lower California,
where an area of intergradation with nitida may be expected.

Published records for localities not included in the list of speci
mens examined are as follows: Waterman's Canyon, and Cuyamaca,
California (Van Denburgh, 1912, 149, 151).

Variation.-Specimens are too few and variation too slight for
the recognition of geographic differences in any characteristics
except pattern. The latter, as already remarked, is very constant
and distinctive in all specimens examined from San Diego County,
but farther north it is extremely variable. The pattern of these

"' gltl E'
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more northern specimens is a variable mixture of the patterns of
boylii and typical californiae. Frequently complete rings occur for
a short distance behind the head and on the tailj more often these
rings are continuous on the scales only; more commonly still they
lIJ'e reduced to short dorsal transverse bars. All stages occur be
tween the latter and irregular or elongate middorsal blotches, short
rounded spots, short and interrupted stripe8, long and somewhat
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irregular stripes, and the continuous smooth stripe symmetrically
placed on the middorsal line. Even in the last and most perfect
case there is generally an enlargement at the anterior end of the
stripe, not infrequently detached from the rest, which is obviously the
homologue of the first complete ring of boylii. Most of the north
ern specimens have the underparts a uniform brown, although here
too the ventral pattern of boylii may often be observed. Along

'gill € yGoogle
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with the progressive development of the dorsal stripe, the lateral
pattern of californiae is gradually formed by a breaking up into
spots of the lateral portion of the white rings, and the development I

of white centers in the dark scales between these areas.
The development of the coloration beneath, in calijorniaf, appl"srs

to take place first by the formation of dark spots in the white portions
of the belly. These enlarge until the whole ventral surface ex~t I

for the lateral tips of the ventrals is a uniform dark brown or I

black. While the belly is becoming thus overspread with black,
the white portions of the rings on the first row or two of scales are
becoming extended laterally into a continuous stripe bordering the
black of the belly. In the southern specimens, however, the belly
is generally immaculate, except for the ends of the ventral plates. I

That this condition has been produced by a secondary development
of a midventral white line, beginning anteriorly and increasing in
length and width, is indicated by a specimen from San Jacinto
(Stanford University collection, No. 1216), and is borne out by the
majority of specimens from San Diego County. A few specimens,
however, indicate that the immaculate condition of the belly has
sometimes been produced by an extension onto the ventrals of the
continuous white of the first row or two of the dorsal scales. The
black in these cases disappears last from the midventralline, and the
ventrals show no darkening of their postero-Iateral borders.

Recently a most interesting confirmation was obtained of the
specimens collected at Fresno in 1879 by G. Eisen. In the spring
of 1918 two specimens were found by Van Denburgh and Evermann I

in Fresno County, at Jameson and Firebaugh, respectively. The
Jameson specimen (California Acad. SeL, no. 41668) is as uniformly
deep brown on the belly as if the color had been painted on with a
brush; the white rings are nearly all complete on the dorsal scales;
on the first row, and overlapping the ends of the ventrals, the
white rings have fused laterally into a continuous stripe on each
side. In the Firebaugh specimen (California Acad. Sci., no. 41700)
the belly is only a little less uniformly dark; but dorsally only the
first five white rings are continuous, the rest being broken into
lengthwise stripes that are IB68tly shOl't, except for the middorsal
stripe which is prominent and practically continuous over nearly
two-thirds of the posterior portion of body and tail. From Los
Angeles County only a single specimen is known, and this is fully
&8 aberrantly marked &8 any of the examples from Fresno County.
Of the three from San Jacinto, one is rather aberrant, and the other
two are &8 perfect &8 those from San Diego.

We may therefore summarize the situation by saying that (l)
typical boyZii is found throughout the region inhabited by coli-



REVISION OF THE KING SNARES. 99

!&rniae, or its aberrant representatives, (2) typical californiae is
found only south of Los Angeles County, (3) in San Diego County
all the individuals are typical, (4) in Riverside County some are
typical and some partly aberrant, and (5) north of Riverside County
all are aberrant.

The specific identity of this form has been often questioned on
account of (a) its identity in structural features with boylii, (b) the
remarkable variation in its pattern and its evident approach in these
variations to the pattern of boylii, (c) its alleged rarity and apparently
sporadic distribution, (d) its occurrence wholly within the range of
its nearest relative.

In support of its specific identity it may be remarked that (a)
color pattern diiferences alone are often used in the differentiation
of species. (b) There can be no doubt of its approach in pattern to
boyZii in the northern portion of its range, but typical boyZii occurs
here while typiceJ californiae does not, indicating that this is not an
instance of intel'gradation; and in the southern part of the range,
both forms are common in the same localities and no aberrantly
marked individuals are found. If interbreeding produces aberrant
individuals, why is californiae not found in typical form in Fresno
County, if boylii is; and if interbreeding takes place in San Diego
County and Mendelian segregation is to explain the occurrence here
of only the typical patterns of both forms, why should aberrant
patterns be found in some other portion of the range W (c) Its rarity
in the region of its typiceJ development is not apparent; where it
does seem to be rare it is variable. (d) The fact of its range lying
wholly within that of its nearest relative is an unusual instance and
in need of explanation.

Affinitiu.-AB brought out in the discussion of variation, the
affinities of this form are all with boylii. The only other member of
the getul'U8 group which ranges anywhere near californiae is yumensiB.
To assume yu'TMTl8i8 to be the ancestor of californiae raises a question
more difficult to answer than the one raised by assuming boylii to be
the ancestor. It would then have to be explained how one species
gave rise to two other species, which occupied the same region to
gether, in competition, and both survived. Yumemis is however,
excluded from direct relationship by the fact that the only region
where its range is near that of boylii is the region where coliforniae is
constant in its specific characters, and by the fact that the abberra
tions of californiae are toward boylii and are in a region that could
never have boon occupied by yumensis.

We have then the peculiar condition of a species being differen
tiated within the range of its parent. If we say it is a mutation,
we must explain why it is constant in pattern in the southern p()ftjo~
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of its range and variable toward boylii in the northern. If we sug
gest that it was evolved from boy1Jii by adaptation to a different
habitat, we consider a possibility that may have no proved counter
part elsewhere, and that in this case has, as yet, no support from
observation in the field.

The mutation theory, even though it rests upon no direct evidence
in this case seems at present to offer the best exp anation of the
origin of this form. On the basis of this theory the origin may then
be hypothecated as follows: OolJijomiae originated from boylii by
mutation, somewhere in the Great Valley of California. It spread
southward west of the Sierra Nevada Mountains and the deserts of
southwestern California becoming more different from boylii toward
southwestern California. From here it extended its range into
Lower California to Cape San LUC88 At some point in this penin
sula, probably pretty well south, it became modified into the color
variety nitida.

It will be recognized that more information is essential to an ade
quate explanation of calijorniae.

..
. .
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LAMPROPJJ:LTIS CALIFORNIA!: NlTlDA (Va. Dea.........).

1887. Op1nboltu californiae CoPE, Bull. U. S. Nat. Mus., DO. 32, p. 79.
1895. LampropelN nitida VAN DBNBURGB, Proc. California Acad. Sci., IMlr. 2,

vol. 5, pt. 1, p. 143, pI. 14 (type locality, San Joae del Cabo, Lower
California; type, California Academy of Science collection, No. 800;
Gustav Eisen, collector).-8TIUNBGER and BARBOUR, Check List, 1917,
p.88.

Ducription.-8ince no specimen of this form has been ex&lIlined
by the writer, the original description is quoted in full:

Allied to L. californiae, but with the gastroeteges, Ul'08tege8, and upper surfacee of
held and snout, entirely brownish black.

Ths head is slightly distinct, considerably dep~, its plates normal; 1 lomal;
1pre- and 2 postoculare; llC&les in 23 rowe, smooth, with 2 apical pits; poetgeneiala
very llIIIall; anal entire; Beven superior labials, the third and fourth entering the orbitj
'm gastrostegee; 56 pairs of urosteges.

The back and Bid08 are blackish brown; the fonner, with a rather indistinct longi
tudinal line composed of cinnamon colored spots upon the centers of the scales of
the median eeries, and upon the inner edges of those forming the first row on each
Bide of this IMlries; the latter, with a few scales of the first and second rowe dotted,
centrally, with cinnamon or yellowish white. A band of cinnamon C1'OIl8eB the nape.
The gulare, geneials, and inferior labiale, are blackish brown with paler centel'B.
The plates on the top and Bides of the head are brownish black, with faintly indicated
dotll of raw umber upon the lomal, pre-, and postocular plates, and near the pesterior
edges of the supraoculare and parietale. There are 6 cinnamon colored blotches on
the upper BUrlace of the tail. The gastroetegee and urostegee are entirely brownieb
black, with the exception of the first 10 gastroetegee, which show faint cinnamon
colored dote.

Totailength 965 mm. Tail 125 mm.
Asmall specimen (290 mm.) has, on the Bides, rather numerous cinnamon colored

blotcbee or enlargements of a similarly colored longitudinal line. This line is of
about the width of one row of scales, and occupies the tips of the gaetroetegee and the
lower half of each llC&le of the first IMlries.

Remarks.-Qnly the two specimens described above are known.
They are of great interest, however, for they prove the occurrence in
the Cape Region of an ally of californw paralleling in every way the
case of boylii and co-njuncta. Since there is good reason to believe,
from its present distribution, that californiae never reached southerri
Arizona, its derivative, nitida, must have attained the Cape by wa.y

I of the pensinsula of IJOwer California, and not by way of Sonora and
the islands of the Gulf of California. This is an argument in favor of
the feasibility of the fonner route for co-nfuncta, thereby favoring
its derivation from boylii instead of from yumensis; and it also
favors the specific distinctness of californiae from boylii, as it shows
the same situation to hold at Cape San Lucas with respect to these
two forms 88 obtains in the vicinity of San Diego County, California.
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8VMM."Y.

From the preceding descriptions it appe&1'8 that this group is
represented by a series of forms arranged in linear order across the
United States and northern Mexico (fig. 24), and that each member

FIo. K-HAP BHOwnrO 'l'BE DI8T&m1lTl0K OJ' 'l'BE VARIOUS J'OIUIlS OJ' 'I'BJ: OJl:Tl1Lt7ll oaoll1'.

of the group is most closely related to the form inhabiting the con
tiguous region. Californiae offers the only exception, and this is
discussed separately in the section devoted to it.

'gill € yGoogle J
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Since the forms are thus linearly arranged and related, evolution
may have proceeded from either extreme toward the opposite one,
or from some intermediate point in two diverging directions. Flori
dana, 1Yrooksi, and confuncta must be excluded from further con
sideration as ancestral forms, for reasons already discussed, chief of
which are tha.t they belong to regions tha.t ha.ve received their faunas
from the mainland to which the peninsulas are attached and which
have thus not been centers of dispersal, and that they are very
clearly derivatives of the adjacent forms, getuJlu8 and boylii, respec
tively. Also, californiae and nitida. are too obviously derived from
Doylii to receive consideration in this connection. There are left
therefore six forms to which to look for an approach to the ancestral
condition of the group.

A. comparison of the characteristics of these various forms may
give some clue as to whether evolution has proceeded from one coast
to the other or Jrom some intermediate point in two directions.
Certain structural features will be considered first.

Scakformulae of tkfoTml of tk gelu.lUl group.

----------~---------------~

Form.

conjUflda • •• '1
boplii ••• , " ••
VUmenN•••.•.
Ipleridida, • • • ;
AOlbrooI:i , , •• I

• I
7ItgeT••• , •••• 'I
gUu}UI••••• "
ftoritJan4. , .••. '

Kulmam.

23-2&--23-21-19
23-2&--23-21-19
23-2&--23-21-19
28-26-2841-19

21-23-21-19
21-23-21-19

23-21
23-21

JI1nlmam.

21-23-21-19
21-23-21-19
21-23-21-19
21-23-21-19

19-17
19--21-19-17
19--21-19-17

21-19

Average.

23-21-19
23-21-19 or 21-23-21-19

23-21-19
23-21-19 or 21-23-21-19

21-19 or 19-21-19
19--21-19

21-19 or 21-23-21-19
21-23-21-19

The table giv-ing maximum, minimum, and average scale formulae
shows that the forms from 8plendida westward are identical in the
matter of scale rows, and that those east of splendida have a decidedly
lower range and average, with the exception of .ftoridana. As ex
plained in the discussion of getul'U8, the drop to 17 rows posteriorly
is rather common from Virginia to New Jersey, and since this form
must have reached this portion of its range from the south where
17 rowaat the end is almost unknown, this nmst be QOnsidered a
secondary and not a primjtive character. Seventeell rows occur mC>ft
frequently in kolbrooli in the vicinity-of New OrlelD1s, andiIrlilige'l" in
the northern portion of its range, both places that would be more
recently populated whether th~ origiJl be placed in the southeast
or in the liOuUlwest,. This indicates the.t in these places &- reduction
in number: of aoale rQ-WS is "king place, and strongly suggests that
the formula 19-21-19 is also ~ result of reduction from a higher
formula. That evolution has taken place in this group in fWridaoo,
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from a lower number of rows to a higher can not be denied, and it
ma.y therefore be admitted &8 possible to regard gettU'U8 or hoZbroo1ci
&8 ancestral. But if we consider that a maximum of 23 rows and a
minimum of 19 is characteristic of 5 of the 8 forms and common at
widely sC;larated localities in the 3 (which, as will appear later, are
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evidently specialized in other struetur8.1 features), it looks &8 if this
were a fundamental character of the getul'U8 group, Ilnd as if forms
possessing a lower maximum and a. lowet minimum were distinctly
removed from the ancestral condition.

A glance at the diagram (fig. 25) Qf extremes and averages of ven
tral plates shows that the eastern forms differ decidedly in this respect.
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Again, it will be noticed that jloridana has changed from getulus by
an increase in number of ventrals. Since evolution by increase must
therefore be considered as a possibility, we can base no argument for
direction of evolution upon ventral plates alone. We may simply
note, for later reference, that the forms exhibiting the lowest scale
formulae also have the smallest number of ventral plates.

Variation in number of caudals and labials is of little use in itself
in tIllS discussion, but it is noticeable that the lowest numbers occur
in the forms having the fewest ventral plates and the lowest scale
formulae. Changes in the skull and dentition have been too slight
to be of much use in tracing relationships within the group. This
very constancy will, however, be of value later in connecting this
group closely with the caTligaster group.

The loreal shield is markedly different in the extremes of the group.
On the east coast it is square or decidedly higher than long, while on
the west coast it is usually longer than high, the dimensions here
rarely approaching equality. The intermediate forms are inter
mediate in respect to the shape of the loresl, but 1w"lbroo1ci is more like
gettdus (fig. 4) and splendida (fig. 3) is more like boylii. If the getulus
group is correctly associated with the other forms of Lampropeltis,
the shape of the loreal in the eastern forms is a decidedly speciaJ.i7.ed
instead of primitive condition. This is a very good reason for look
ing west for the origin of the group.

Like the loreal, the relative length of the posterior chin shields is
decidedly different in the extremes of the group. In the eastern
forms they are approximately as large as the anterior shields and
usually in contact with each other, while ;n boylii and its allies they
are hardly more than half as large as the anterior ones and are
separated usually by two smaller scales. Splendida here occupies the
intermediate position. Its western individuals are like boylii and
ita eastern show a dedded approach to the getulus condition. The
nearest allies to this group are caUigaster and rhombomaculata, and
here the posterior chin shields are usually a little shorter than the
anterior and tend to be separated by about one scale, an arrangement
that is true as well of the triang'/1,lum group. Both coast forms
therefore represent extreme modification in the shape of the posterior
chin shields, and it is splendida that presents the closest approach in'
this character to the other groups of the genus.

186550-21-Bull. 114-8
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Comparison of the coast forms with respect to the shape of the
head and its scutes shows considerable divergence. Such compari
son may be tabulated as follows:

-- ~ .. _---- -_._---~--------~---~---------
Character.

Snout..•.•.•...•..••.•
Rostral .......•........

Loreal..•...•.•.....•..

Internasal suture....•..
Eye...•.......•........

Upper temporal of third
row.

SupralabialB..•.•......
Posterior chin shields.•.

bopUI.

More blunt.•.•.......•......
About twice 88 wide as high

(proportion of height to
width averages distinctly
1_ than in gaulm).

UBUally longer than high....

Increased ...............•..
Larger-ita diameter Kener

ally greater than the great
est height of the 4th upper
labial.

usuaUy tails to reach the
posterior limit of the pari
etal.

Average lower.....•.....•.•
About half 88 wide and half

88 high 88 anterior, and
Ileparated by two BID&11er
ec&les.

,....
More S?.~ted.
Le1!8 twice 88 wide 118

high.

UBU&lly higher than long, or
as high 88 long.

Reduced.
Smaller-ita diameter gener·

allrle1!8 than the greatM ,
h~ht of the 4th upper
labial.

UBU&lly extends to the poll
terior limit of the parietal. ,

Average deeper.
About 88 long and nearly 118

wide as anterior, and in
contact or Ileparated by not
more than one small Beale.

Briefly interpreted, getul'US has a higher and more pointed head
to which the deeper loreal and supralabia.ls contribute, a.nd boylii
has a lower, flatter, and blunter head. The shape of head in "Ml
brooki is decidedly like getulU8; yumensi8 and conjuncta are decidedly
like boylii; it is in splendida that we find a mean between these ex
tremes, and the closest similarity with the other groups of the genus,
and in the forms east and west that we find specialization.

The penis is essentially the same throughout the group. In hol
brooki and niger, however, the basal half of the organ is beset with
minute spines. It would be easy to say that this condition is primi
tive, and that the others have been derived by reduction of these
small spines. But primitive conditions generally show more per
sistency than this. Most of the other structural characters show a
marked degree of permanence; reduction or increase is the excep
tion, not the rule. In the caIligaster group, the one nearest related
to this, the copulatory organ has the minute spines, when present
at all, usually restricted to the immediate vicinity of the large ones.
This is the situation that holds in the triangulum group and else
where in the getulU8 group, except that there may be a slight ten
dency toward extension of these spines in yumensis and boylii. Thus
these small spines of the penis, instead of favoring holbrooki or niger,
as ancestral, are distinctly against it, for the reason that they rep
resent a specialized condition not found elsewhere in the genus.

In getulU8, too, this organ is decidedly specialized. The bilobed
condition, noted in the descriptions for holbrooki and probably for the
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other more western forms, is intensified in getwtul into distinct forks,
8 character that is even more strongly developed in jloridana. Since
this feature is unique for the genus, we must consider it a strong reason
for excluding these forms from the list of ancestral possibilities.

In connection with the positive evidence of specialization in the
forms east of spleMida derived from the characteristics of the loreal,
chin shields, and copulatory organ, we must now consider that the
reduced 8cutellation of these forms is also a result of specialization.
We are forced to conclude, therefore, on structural grounds, that
jloridana, getWtul, niger, holbroo7ci, and probably the forms west of
the Rockies, must be excluded from consideration as possible ancestors
of the group.

Turning now to the pattern, we find that ita variations are truly
remarkable, ranging as they do from cross bands, to small spots,
to rings, and stripes, and to various combinations of these. In fact,
the pattern is the most variable of all the characters upon which
specific value is placed. It may therefore be expected that pattern,
if anything, will give a clue to relationships.

Since the head pattern is the least variable, we may consider that
first. One of its strikingly constant characters is the pair of white
bars on the prefrontal and internasal plates. In the Pacific coast
forms these are broad, occupying most of the area of the scutes, and
usually 80 broadened as to largely lose their transverse character;
in getulm and jloridana they are narrow and usually close to the
anterior and antero-Iateral borders of the scutes; often they are
curved, or broken in the middle, or reduced to spots; in holbroo7ci
they are pretty constantly nalTOW tr&Dilverse bars, the chief varia
tion being to reduction, breaking into spots, and curving; in yumensiB
they are strong, symmetrical transverse bands on the anterior por
tions of the scutes; in splendida they vary from the yumensiB form
at the extreme west to the hoZbroo7ci condition in the east; in the
central portion of its range these b1i'8 are nalTOW, rather irregular,
sometimes broken, or somewhat bent or curved. These bars, there
fore, reach their extremes of diversity in the east and west coast
forms, and are developed most perfectly and symmetrically in Arizona
and in the Mississippi Valley. If we feel it necessary to 8B8ume as
the starting point the perfect and symmetrical condition, we must
e):plain why, st8l'ting with either holbrooa or yume1!8is, evolution has
proceeded in one direction to an extreme condition (the nearer coast
forms), and in the other through a reduced condition (sple1u1ida) ,
to a perfect condition again, and then to another variable extreme.
To the wri ter the only logical explanation is to consider the condi
tion presented by spundida in southern New Mexico as the starting
point. Here we have the beginnings of the white bars, imperfectly
formed as symmetrically placed lightened areas on a black head; evo-
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lution, resulting from radiate migration, has perfected the marks in
central Texas and in Arizona; farther migration has resulted in
further change in these bars by which they lose their simple form and
become modified in two different ways independently-in the west
becoming broadened, in the east more or less broken into spots, and
bent, or curved. We see then, in these prefrontal and internasal
bars, their inception, perfection, and diverse modification.

These white bars are not the only parts of the head pattern requir
ing mention. White markings, spots, and bars of various shapes,
are considerably developed in all forms of the group exceptyu~,
the Great Basin section of boylii, and splendida. The first two are
alike with white markings symmetrical, clean-cut, and limited to
the snout and sides. In splendid<t, in the central portions of its range,
the only white markings present occupy the same positions as in
yumemis, but are much more restricted; the rest of the head is
black. In the western portion of its range these markings attain
the same development that they show in yume1l8is; in the eastern
portion it develops the markings of holbrooki. It is not necessary
to explain the variations of these markings in further detail; the
case is the same as with the prefrontal white bars; in splendida we
have the inception of two diverging lines of head markings, the east
and the west.

One other portion of the head pattern may be mentioned. In all the
forms west of splendida the labials are white with narrow dark mutual
borders, except for the suture between the third and fourth upper
labials, the dark mutual border of which is so much widened as to
form a conspicuous circular spot or blotch on the upper lip beneath
the eye. In all the forms east of splew1ida the labials are light with
dark mutual borders, but there is no widening of the mutual dark
border of the third and fourth supralabials. Only as an occasional
individual variation is there any increase in pigment on the upper
labials beneath the eye-a variation as uncommon 88 the occasional
great reduction of the subocular spot in the west coast forms. Con
necting these two divergent sections of the group we have spkndida,
in the New Mexican portion of its range, with an almost totally black
head, its labials lightened only by a median narrow white bar on
each soute which often is not even continuous across its middle.
The condition in the other forms of the group has undoubtedly been
produced by a widening of these narrow median white bars; while
eastward they all widened, westward the dark pigment was retained
on the upper series beneath the eye. This seems to be the only
logical explanation of the peculia.r distribution of this subocular
dark pateh.

Perhaps of even greater value is the evidence from the body pattern.
Here the diversity is apparently much greater. If we except Cali
forniae (its relationship to boylii has been sufficiently discussed, along
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with its description), the various forms of the gettilus group all have
a pattern that is fundamentally one of narrow transverse white baDds
on the back, separated by a ground color of black (figs. 27 to 37).
The numbers of these crossbands or rings, as the case may be, have
been averaged and plotted, for each form, in the accompanying
diagram (fig. 26). Two contrasted conditions are shown-the high
numbers of splendida and holbroo1ci, and the low numbers of getulus
and the west coast forms (the situation with ftori,dana has already
been explained under the discussion of that form). It is noteworthy
that the extremes of the group-the coast forms-have approxi
mately the same variation and average in number of bands. The
fundamental difference in pattern between these forms is that the
bands in the west coast forms (figs. 27 and 28) are continued around
the body as rings, while in gettil'Ull (fig. 35) \hey fork on the sides and
the connections across the belly are imperfect; from above both body
patterns look almost identical. It seems to the writer quite out of
reason to suppose that any of the west or east coast forms could have
changed into the spotted condition of splendida and lwlbroo7ci and
then emerged with the pattern exhibited on the other coast. The
fact that the coast forms have patterns so strikingly similar SUgglilUl

that, like the diverse modifications in the pattern of snout and labials,
they have been produced by independent evolution from a similar
beginning. Then, of necessity, either holbroo7ci or spleniJAi1a must be
examined for ancestral possibilities. The former is, however, suffi.
ciently rejected on structural grounds.

The pattern of splendida as exhibited by examples from southern
New Mexico and northern Chihuahua briefly is this: Ground color
black; back crossed by about 50 or 60 narrow white bands formed of
black scales with oval white centers; sides with a white oval center on
each scale, the white occupying more area toward the belly; latter
black, except that the ends of about two gastrosteges, opposite the
dorsal white bars, are white. The important thing to notice is that
the white centers are all very approximately oval and oriented the
long way of the scales. Figure 30 shows a typical example from
southern New Mexico in which the black spaces on the back are very
small and the white centers are all very nearly uniform in orientation.

Going eastward in the range of Bplendiila we find that in western
Texas the white centers are often angular or long and narrow and
tend to lose their symmetrical orientation. This is shown by a
specimen from Reeves County, Texas (fig. 31). In central and south
ern Texas this change is more marked, and there is 8. decided tendency
for some of the white centers on the sides opposite the crossbands to
fade, causing a series of small dark areas to appear on the sides, in
alternation with the dorsal dark areas. This is the beginning of the
chain pattern of niger and gettilus. It is obscured, however, in
lwlbroo7ci by the appearance of an oval white center in each scale of
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the dark areas. This is well shown by a specimen from New Orleans
(fig. 32). In this the symmetrical oval spots occupy only the areas
that were without white spots in the specimeIl8 from central and
southern Texas, and the spots which were present in these specimens
are present here too, and with much the same unsymmetrical orienta
tion as was shown initiated in figure 31. That is, Jwlbrooki has
retained the pattern of splendida, as developed in Texas, but has
added something to it.

The form niger is developed from holbrooki bv a fading of the newly
derived white spots between the bands and a contraction of the white
in the crossbands and sides (fig. 33). The exact derivation of getul'U8
(fig. 35) from niger (fig. 33) is uncertain, due to scarcity of specimens
from the critical region. A specimen from Anniston, Alabama, sug
gttitB that the transition to gemdus was accomplished by a disappear-
anee of alternate cross bands on the back and p088ibly by fusions of
the light areas on the ends of the ventrals. In this specimen the
crossbands are ecarcely distinguishable but seem to be reduced in
number. A specimen from Marietta., Georgia (fig. 34), has the pat
tern of getulm, but the crossbands are very narrow. The change
from this to the typical pattern was aooomplished by a widening of
the white parts, thus making the crossbands conspicuous and bringing
out the chain pattern that was initiated in the splendida of central
and southern Texas and remained inconspicuous in holbroo1ci. The
pattern of such 8. typical getulus is shown in figure 35.

Floridana was developed from getulus by III basal lightening of each
dark scale, and an increase in the number of crossbands (fig. 36).
Here, as in holbrooki, we have a spotted pattern that is at the end of
an evolutionary series, but it is a decidedly different sort of spotted
pattern from that of splerulida (fig. 30) in that it bears the vestiges
of an earlier pattern while that of the latter apparently does not.
In extreme southern Florida this series of patterns is carried one step
farther and to its logical conclusion in lwooksi (fig. 37), in which even
traces of the crossbands appear to be lost. Numerous structural
features, however, mark it as a specialized type.

Yumen8i8 is formed from spknd:iiJa even more simply. It occurs
as follows: Westward from"southern New Mexiea splen4ida becomes
somewhat altered. The essentials of the process are fundamentally
\he same as the changes eastward. The white centers lose their sym
metrical form and arrangement and assume various shapes. Small
dark areas develop on the sides opposite the croasbands (fig. 29).
The dorsal dark areas increase in length and breadth. At this point
we have the fundamentals of another getul'U8 pattern, but, apparently
by chance, rings are produced instead of a chain pattern. The inter
mediate forms upon which this outline is based show that the white
spots separating the lateral dark areas from the dorsal ones are
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weaker on one side of the crossband than on the other, BO that the
dorsal dark areas become fused with the lateral on one side of the
crossband, and on the other the white is strengthened. Similarly the
lateral dark areas fuse with a ventra-lateral series, and thus become
complete on the belly. It now only remains for these newly formed
rings to be perfected. This occurs by a whitening of the white rings
and a fading of the white that may still form ragged edges projecting
into the dark areas. All these transitional stages may be observed I

in specimens from the vicinity of Tucson. With the perfection of
the pattern of yr.nnensis (fig. 28), the only change necessary to pro- I

duce the pattern of boylii (fIg. 27) is an extension of the white in the
white rings to the whole of the scales in these rings.

Thus the patterns of the coast forms of the getuJ.'U8 group result I

from the tendency of the pattern of typical aplendida. to become
broken into an alternating series of black and white areas.

That splendida may well be the parent form of the getulus group
is indicated by its present distribution. It appears to be confined
to the region between central Texas and eastern Arizona. Its north
ern limit is unknown, but is doubtless the mountains of central or
northern New Mexico. That it extends south into Mexico is as cer
tain as anything can be. but how far we can only surmise. For:
BOuthern Mexico, where considerable collecting has been done, there
is no record of splendida, nor of any form allied to it. We may there
fore say that the arid plateau region of the southwest is its home.
This has often been commented upon as being a favorable center for
preservation and for dispersal of reptilian life. The present diversity I

of forms may be considered the result of an east and west dispersal, :
with consequent modification in each major environment.

The foregoing discussion may be summarized as follows:
1. Since each member of the getuJ.us group is nearest and evidently

directly related to the form inhabiting the adjacent region, and since:
the forms are in linear a.rrangement geographically, one of them I

must therefore present a condition from which all the others may i

be derived (californ~ and nitida are ruled out of consideration here I

for reasons discussed under the former). I

2. Of the eight forms entering the diseussion, two~onjuncta and
:ftorii1otrw,-are eliminated because their geographic position and the
evidence for their derivation from the adjacent continental forms
is too strong to allow them to be considered as ancestral possibilities. I

3. Comparative study of loreal and chin shields indicate that the
east and west forms present specializations in these scutea.

4. The proportions of the head and ita scutes indicate that splendida
is the most closely allied to the other forms of the genus, and that
both the east and the west forms of the getuJ.'1L8 group are specialized.

5. GetuJ.'IL8, jloridana, niger, and holbrooki are excluded from con
sideration as possible ancestral forms Qn account of the unique
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specializations in the structure of the copulatory organ. Since they
are specialized in this respect we must regard the low averages in num
bers of scale rows, ventrals, and labials as also due to specialization.

6. SpZendida is the ~nly member of the group not eliminated on
structural grounds.

7. There are no structural peculiarities that can not be more easily
explained by assuming splendida as the ancestor.

8. That aplendida, as represented in southern New Mexico and
northern Chihuahua, possesses the only pattern from which all the
others may be simply and naturally derived is definitely indicated
by the variations and geographical 'distribution of (a) the white bars

T1~"-
mtida conj1mcta

on the prefrontal and internasal scutes, (b) the subocular black spot,
(c) the other head markings, and (d) the body pattern.

9. The region inhabited by aplendida is the one theoretically most
favorable for being the center of preservation and dispersal of a
plains fonn of land snake.

THlC CALLUJASTD GROUP.

LAMPBOPELTIS CALLIGASTD (IIadaa).

RLLOW-BELLmD KINO IN~; EVAJI'Il KIXO lIXAU.

Fip. 6, 39, 40.
1827. Coluber calligalter IU.RL.&.N, louro. Acad. Nat. Sci. Philadelphia, vol. 6,

pt. 2, p. 369 (type locality, Miseouri); Med. Phya. Researches, 1835,
p. 122.-Lampropeltia CtlUigalter CoPB, Floc. Acad. Nat. Sci. Philadel
phia, 1860, p. 25li.-8TaBOltBll, Floc. BioI. Soc. Waabington, vol. 21,
1908, p. 75.-HuBTU and STBBOItBR, Trana. Acad. Sci. St. Louis,
vol. 18, no. 2, 1909, p. 26.----HUBTBR, IllUDe, vol. 20, no. 5,1911, p. 187.
STBJNBGBa and BARBOUR, Check List, 1917, p. 87.-ophibolUl calligcuter
CoPB, Bull. U. S. Nat. MWI., no. 1, 1875, p. 37.-SJIITB, Gaol Surv. Ohio,
vol. 4, 1882, p. 689.-YABaow, Bull. U. S. Nat. MUll., no. 24, 1882,
p. 94.--COPB, Proc. U. S. Nat. MUll., vol. 14, 1891, p. 8l0.-GAIDIAN,
H., Bull. Illinois 818te Lab. Nat. Rist., vol. S, art. 13, 1892, p. 293.
IU.y, Annual Rep. IndisDll State Board Agric., vol. 28, 1887, p. 210;
Batr. Rept. State Indiana, 17th Annual Rep. Indisna Dept. Gool. Nat.

. ReBources, 1892, pp. 516, 590; Batr. Rept. Indiana, 1893, p. 182.
HtmTKB, Trans. Acad. Sci. St. Louis, vol. 6, no. 2, 1893, p. 255.
BUTOHLlIT, 24th Ann. Rep. Dept. Geol. Nat. ReB. Indiana, 1899, p.
546.-CoPB, Rep. U. S. Nat. MIlB. for 1898, 1900, p. 905, fig. 223, pl.
18, fig. 6.-BaowN, Floc. Acad. Nat. Sci. Philadelphia, 1901, p.8O.
STBBCKBR, Trans. Texas Acad. Sci. for 1901, vol. 4, pt. 2, no. 5, 1902,
p. 4.-,DrrxAB8, Reptile Book, 1907, pp. 841, 355.-S0)(B8, Floc. Iowa
Acad. Sei., 1912, p. 150.-STBBCXBIl, Baylor Bull., vol. 18, no. 4, 1915,
p. S8.-eorontUu otJUigalter BOULBNGBB, Ql.t. Snakes Brit. M11S., vol. 2,
1894, p. 198.
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1842. Goluba' mmw (part) HOLBllOOl:, N. Amer. Herp., ed. 2, vol. 3, p. 72.
1856. Ablabu triangulum, var. calliglUUr HALLOWELL, Proc. Acad. Nat. Sci

Philadelphia, p. 244.
1859. Ophibolwevmuii BADlD, Padf. R. R. Surv., vol. 10, no. 4, p. 43 (quotation

from Kennicott's forthcoming manUllCript).•
1859. Ophibolw evan.rii KBNNlOOTl', Proc. Acad. Nat. Sci. Philadelphia, p. 911

(type locality, central Illinois; cotypes, U.S.N.M., no. 1593; 3 specimenaj
R. Kennicott, collector).-Goronella evamii JAN, Arch. Zoo!. Anal,
vol. 2, faIle. 2, 1863, pp. 237, 243; Icon. Gen. Ophid., livr. 17, 1866,
pI. 2, fig. 3.

1863. Goronella hgrina JAN, Arch. Zool. Anat., vol. 2, faec. 2, pp. 238, 244.
1883. Op/libolw lriangulw calligruter GAJUlAN, S., Mem. MUll. Comp. ZooL,

vol. 8, no. S, pt. I, pp. 66, liS.
1892. Lampropeltil rllombomaculatm GARMAN, S., Bull. Essex Inst., vol. 24,

p.9.

The first description of this form appeared in 1827 in the Genera
of North American Reptiles and a Synopsis of the Species, by R.
Harlan (p. 359). The description is applicable to the present form,
but is very indefinite. Harlan attributed the name caUigaster to Say,
probably because the latter found the specimens, recognized them
as new, and proposed the name. But it was Harlan who drew up
and published the description. Thus Holbrook, in 1842 (vol. 3,
p. 72), said: "Say seemed to consider the serpent he observed in
Missouri as new; but I am not aware that he described it as such. I

Harlan, however, gave a description of it from specimens in the I

Philadelphia Museum, and under the name caUigaster, from the
beautiful arrangement of colors on the belly." That Harlan had
the present form before him when he drew up the description, while
not beyond doubt, yet appears fairly certain, for Cope in 1861 (1860,
255), says, in reference to the specimens from which Harlan
prepared his description, "One of these, a stuffed skin, presented
to the Academy by Doctor Holbrook, and labelled by Doctor Hal
lowell I original specimen,' is now before us. We can assert its
identity with Ophibolm eronsii of Kennioott both from his descrip
tion and from comparison with specimene collected by Doctor
Hammond in Kansas, and described by Hallowell (18ii6, 244). They
all have 25 rows of smooth scales." One of the specimenl'l, ho"eT&,
described by Hallowell (1856, 244) is probably an EVLp"M since it
has 65 caudal plates and a divided anal. We have examined three
of Doctor Hammond's Kansas specimens and there is no doubt
about their identity, and two of these were evidently used by Hal
lowell in his description and discussion of calliga8ter, just referred
to above. Kennicott, in 1860 (1859, 99) thought that Harlan had
before him a specimen closely related to what we now know as
EVLphe laeta, and so attributed Harlan's Goluber caUigaster to the
genus Scotophis (Elaphe). Kennicott undoubtedly had before him
specimens of EW.phe laeta which is considered as somewhat different
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from true E. laeta and to be the equivalent of Harlan's O. calligaster.
Kennicott therefore gave a new name to the specimens in the col
lection of Northwestern University, which were unquestionably
the Lampropelt:i8 calligaster that we now know, calling them Ophi
bolw evansii.

Granting that Harlan had our form before him, the name calli
gaster ha.s priority over evansii of Kennicott.

De8cription.-The scutellation is as follows: Ventral plates 196 to
215, average 205; caudals, 38 to 57 (males 44 to 57, average 51;
females 38 to 52, average 46); supralabials, 7, sometimes 8; infra
labials; usually 9, often 10, occasionally 11 ; oculars, 1 and 2; temporals
normally 2 +3+4; posterior chin shields usually a little shorter than
anterior, close together or separated by 1 or 2 small scales; loreal
usually longer than high, but sometimes as high a.s long; suture
between the interna.sals only about half, or less than half, a.s long a.s
that between the prefrontals; scale rows on middle of body usually
25, sometimes 27, very rarely no more than 23. (For the Bcale
formulae, soo under Variation.)

The body is rather slender, and uniform in diameter; the head
is scarcely distinct from the neck, the snout is generally somewhat
longer and more pointed than in rhomborruLculata, the tail is rather
short and tapers rapidly, varying from 0.110 to 0.150 of the total
length (males, 0.123 to 0.150, average, 0.137; females, 0.110 to 0.145,
average, 0.123). The largest specimen examined measured about
1,355 rom., and was taken at Lawrence, Kansas.

The pattern (fig. 39) is composed of about 60 (46 to 78) trans
versely elongate quadrnte brownish or greenish blotches (reddish
in the young), 2 to 3 scales long and 8 to 12 across, narrowly margined
with black, set on a ground color of lighter brown, and extending
down on the sides to the seventh or sixth row of scales. These
blotches are more or less concave before and behind and are occa
sionally divided on the median line; on the tail they may become
narrowed to transverse black bands, indistinct and irregular near
the end. On the sides, alternating with the dorsal row, there is a
similar series of smalle!' dark~ged blotches, roundish for the most
part, but often elongated anteriorly. On the first row or two of
scales, and overlapping the ventrals, is a third series of spots, in
alternation with the last, and tending, posteriorly, to fuse with them.
Each scale, usually including the ends of the ven'tral plates, is minutely
mottled with brown.

The head is somewhat variously spotted, but certain markings are
usually evident. Transversely across the posterior portion of the
prefrontals and not overlapping the frontal plate is a brown bar,
edged with darker; extending forward from behind the parietals
there is a dark-edged brown band which forks on the parietaIs, and
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extends thus forward to between the eyes, where the forks may
unite again. From behind each eye a long black-bordered brown
band about two scales wide extends backward on top of the neck.
From the eye to the angle of the mouth there is a narrow dark band.
Thus there is a strip of the ground color from the upper postocular
to the last 8upralabial. The other head and throat plates are moetJy
light-colored. The belly may be faintly or heavily checked with

Fro. 39.-TYPro.u. PATn:BN or LAKPBOPKLTlS CALLlOAllTEB (U.S.N.M. NO. lSll3, OOTYPE or OPBDOLVI
n.l.Xll1lUNNIcorr nOll CItNTJUL 1LuNOI8). ABoUT 1. X ••U.IIU

small quadrate brownish or yellowish blotches, or nearly immaculate
except for the ends of the ventraJs.

This pattern is well defined in young individuals, hut in many
adults the markings, particularly of the head, lose their distinctness
and become greatly obscured by a darkening of the ground color.
Such darkening appears to be accompanied by an alternate length
wise lightening and intensification of pigment, producing a rather
prominently striped effect (fig. 40). Throughout the middorsal
line there is a light stripe; bordering this on either side is a dark
band which passes through the lower portions of the dorsal blotches.
Below this, and between the dorsal and lateral series, is a light band;
then below this last and passing through the upper lateral series of
blotches is another dark band. The two or three lowest rows of

Coogle J
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seales are lighter and the belly is apt to be very light, due to a fading
of the small quadrate dark spots. This darkening and striping seems
wprogress with age. Its beginnings may be detected in specimens
that still show the normal pattern sharply defined. These darkened
individuals seem to come chiefly from the region from eastern Mis
souri to Indiana.

The copulatory organ (fig. 2) is bilobed; the sulcus single, extend
ing over the longer lobe and ending in a smooth area on the distal
end of the shorter lobe; calyces best developed on the longer lobe,
strictly apical, barely showing in a side view of the fully distended

hi. «l•.....()o(.oa ..AftDlIf 01' LAKPIIOnIlna CAWG....... (U.B.N.M. NO. 01736, llUlS1YV1L1.S. luat
CollJl'rT, ILLufOI8), mOWING m&IITllJPJ:D "I'ECT COJlMONloT EXBIIIITltD BT D.UlJ[ INDrnDUALlI. ABOU'l'
Il XlKA.,. BlP:.

orga.n; fringes few and short; spines short and stout, increasing
gradually in size to a little more than a thiJ:d of the way to the base,
s~pping suddenly; minute spines may succeed the large ones for a
fewfmillimeters; basal portion of organ smooth.

The skull is very similar to that in the get'UlU8 group, and to that of
rhcnnbomacu1ata. Maxillary teeth, 12 to 14, usually 13 or 14, sub
equal, the anterior and posterior ones slightly smaller than those
in the middle; mandibular teeth 13 or 14, the posterior smallest,
the fourth to seventh largest; palatines subequal, larger than the
P~rygoid8, 9, 10, or 11 in number; ptcrygoids 12 to 19, most com
monly 16.

Digitized by GoogIe
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While there is usually no trouble whatever in distinguishing this
form from rhorrWomacvlata, every individual test may be expected to
fail in exceptional cases. The possession of 25 or 27 rows of seales
will distinguish wlliga8ter in nearly every instance; yet a specimen
from southwestern Missouri has the formula 23-21-19-17-19, and a
specimen from University, Mississippi, has the formula 23-21-19. So
far no co1ligaster has been found with only eight infralabials and no
rhorrWO'TTUlC'IJlata with ten, but both may have nine. The shape of the
head is not reliable, nor are the markings on the head. In calli
ga8ter the dorsal blotches tend to have concave anterior and posterior
margins, while in rhorrWO'TTULCUlata these are usually slightly convex or
straight, and in the latter these blotches are narrower and tend to
come to a point on the sides instead of being more truncate, as in
co1ligaster.

Habitat and habits.-There have been recorded but few observa
tions on the natural history of this form. For Illinois Garman
writes (1892, 294) that it II occurs on prairies throughout the State.
Not very common." Blatchley (1899, 545) records the capture of eo
specimen in Indiana II in an open woods 2 miles east of Terre Haute,
at a point where the prairie meets the upland. It was crawling
slowly over the ground and did not quicken its speed when pursued,
though it struck rather viciously when caught."

An excellent account is given by Branson (1904,396-7) in his paper
on The Snakes of Kansas. He says:

This species is quite numerous throughout the eastern part of Kansas and 0CCUl1l

in all parts of the State. In the collection of snakes at the Beloit High School there
are eight epecimeJl.8 of Ophibolm calligcuter and not more than seven of any other
species. This collection is representative of Mitchell County and indicates that
O. calligfuUr is as numerous as any other species found there. O. calligcuter Ih1!B
upon mice, frogs, small fish, ete. I kept three specim8Jl.8 in thu. laboratory 1aIIt
8Il1l1Dler. Birds, toads, lizards, mice, insects, and emaller snakes were placed in the
cage with them. They paid no attention to the bUds, toads, lizardB, and iJllIed,!,
but attacked the mice as BOOn as they B8W them. They would attempt to IlWlillow
dead mice that were placed in the cage, but always eeized them by the middle of
the body. They could not ewallow them without beginning at the head and even
tually gave it up. I captured a specimen in (Wve County in August, 1898, that
had jllBt swallowed a mouee. From these observatioJl.8 I conclude that mice are its
principal food. This enake is not often found far from water. The ones that I kept
in captivity last Bummer etayed in the water m08t of the time. One of these llIl&i:BIl

molted three, one four, and one two timee during their five monthe' capu:\ity. The
one that molted four timee always became croee just before molting and would strike
me when I attempted to handle him. He did not strike hard enough to do &DY
injury.

The conclusion reached by Branson with regard to mice is fully
confirmed by Mr. Mackelden, of St. Louis, who writes that-

On Easter Sunday, 1917, I collected 38 Lampropeltil calligcuter along two ra,inBil
in Jersey County, Illinois, and every one of them when caught disgorged from 1 to 8



REVISION OF THE KING SNAKES. 121

mice, mostly young mice. We BaW a great many more, but did not attempt to catch
them. I consider the EvaI1ll King snake a valued II8Ilet to the fanner, for it comes
out of hibernation earlier than m06t other species and lives largely upon mice, rata,
and moles. I have Dever been bitten by the EV&I1Il King make nor had one attempt
to bite me, although I have caught hundreds of them. My experience hllB been
that this BD&ke does most of ita hunting for food between IJUIl-Up and 10 o'clock. It
ill seldom that I have caught one out in the open in the afternoon.

Seven specimens of caJligaster were taken in an open field along a
small ravine in Jersey County, illinois, early in April, 1919, by Mr.
Maekelden and Mr. Froman A. Beach. One specimen disgorged
three nestlings of the field mouse, Microtus acrogaster, about five
hours after being caught. The mice showed no evidence that diges
tion had begun.

Eleven eggs of caJligaster were plowed up early in August, 1918,
by Mr. Beach. These all hatched about a month later.

Range.-This form is known from western Indiana south to Mis
sissippi and Louisiana, westward to western Texas, and northeast to
Minnesota. It appears to be well known only from lllinois, Missouri,
and Kansas. The limits of its range can at present be only sur
mised. It should be expected in western Kentucky and Tennessee.
The first record for Mississippi rests upon a specimen only recently
sent to the Museum. of Zoology of the University of Michigan from
University, Mississippi, and the two records for Louisiana (Cornell
Univ. no. 7154, Jennings, Jefferson Davis County, Louisiana, October,
1906, A. G. Hammer, collectorj no. 7153, Chastine Natchitoches
County, Louisiana, Apr. 2, 1915, K. P. Schmidt, collector) have not
heretofore been recorded. It has several times been said to occur in
Wisconsin, but no definite record has been cited. A specimen in the
Museum of the Academy of Natural Sciences of Philadelphia bears
the label "Minnesota." There is no record for Iowa or Nebraska
and for Arkansas only the extreme northeastern corner of the State,
Greenway, Writing for Texas, Strecker (1915, 38) says, "this beau
tiful King snake has been reported from only a few scattered locali
ties. It is found in the neighborhood of Waco, but is extremely
rare. In addition to the localities represented by specimens in the
United States National Museum, specimens from other museums have
been examined from the following localities: "Minnesotaj" Wine
mac, and Vigo County, Indiana; Calhoun, Charleston and Cooks
Mills, Illinois j Manhattan, Wathena, Salt Creek, La"'Tence, Rock
Creek, and Osage and Labette Counties, Kansasj Alva, Oklahoma;
Jennings and Chastine, Louisianaj University, Mississippi.

Published records for other localities are as follows: Pekin, Illinois
(Garman, H., 1892, 293); Deming's Bridge, Matagorda County,
Texas (Garman, S., 1892, 9); Greenway, Arkansas (Hurter and
Strecker, 1909, 26); and the following counties in Kansas (Branson,
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1904, 376), Mitchell, Lyon, Franklin, Republic, Shawnee, Scott,
Gove, Logan, Geary, Sumner, Miami, Pottawatomie, and Neosho.

This form has been reported from Sapulpa, Oklahoma, by Mr. Karl
P. Schmidt (1919, 71), but examination by the 'writer of the specimen
upon which this record is based shows it to be a very different snake,

GULF" MEX 2$

but one which is frequently confused with calligaster, that is, Eta
phe laeta.

It is reported for Lancaster, Fairfield County, Ohio, by W. H.
Smith (1882, 689), but, from the description, the identification is
obviously incorrect. This is doubtless the basis of Morse's report of
later date (1904, 130).

There is a specimen in the collection of the American Museum of
Natural History, labeled "west coast of Mexico," Frank Trubaudt,
collector, but it seems to be impossible to verify this record, or to
learn anything more definite as to the locality. It is not at all im-
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possible that ita range may actually extend to the west coast of
Mexico, but the record here cited is too indefinite to bear any reliance.
It may be remarked as bearing upon the unreliability of this record
that there is also at the American Museum a specimen of holbroo1ci
(no. R4298) labeled "West Coast of Mexico, Frank Trubaudt,
collector."

Summary of wtain ,tl'uetural characteri,tiu of calligalltT.

I Ventml Donal Tall dlvid6d by Caudal!. ~plates. blotches. total length. "-

~ "-:;- ---- .!i 'OgLocality. II :a .! ~ .... & cO cO .. cO ~aa
~

too ~ ~ a .. a too
f f f ~

~ f f .. e .c

1< ~ <;; ..
~ 1< .. ~ .. ~ ~..

" .. ..
~~ -< '" -< to H r=l -< ~ -< z------ -- -------

Tuas.•••••.••; ••. 196-~ 205.2 61-119 65 7.011 9.33 0.143 ...... 49-56 53 Malp.... a
0.121- .137 0.128 38-52 45 Female. 3

Kansas.••••••••••• 196-213 204.0 57· 7! 68 7.05 9.40 .124- .150 .138
:~~

52 Male ... 12

7.oa
.115- .135 .123 45 Female. 9

St. Loais and vi- 195-214 205.2 4~68 57 9.23 .124- .149 .140 46-56 52 Male ... 15
ctnJty. .110 .125 •122 4(H7 44 Female. 9

Winols and west;. 201-212 206. 0 ~ 60 7.11 9.22 . 123 .143 .136 44-53 50 Male .•. 17
0l'II IndJana. .lIz.. .145 .126 42-16 45 Female. 10

Whole range•••••• r95-214 205 46-78 62 7.08 9.28 .123- .150 .137 44-57 51 Male ... 47
.110- .145 .123 38-52 45 Female. 31

Scale formulru of calligalter.

25-27-25- 25-23-21 23-25-23- 23-25-21- 23-25-23- Total.23-21 21 19 21-19

LocaI1ty.

Hale. F&- Kale. F&- )laJe. F&- Kille. F&- Kille. F&- IlIIle. F&-
male. male. male. male. male. male.

I -- ----------I----------
Teus•••••••••••••••••••••• :•••••• 2 1 1 1 1 1 ····il· 1 ····r 4 4
K-. ••••••••••••••••••••I 1 2 1 1 2 2 1 7 12 9
8l LoaI8 aud viclDfty•••••••••••• 2 3 1 3 1 2 3 7 4 Iii 11
IJJIDcIsaDd lDdiaDa_•••••••t..... 1 1 Ii 1 1 1 ........ 14 3 13 9----- --

TotaI.................. 1 7 6 81 71 Ii I Ii 6 211 8 44 33,

ODe male, luplB" County. HIssoarl haa the tormala, 23-21-111-17-19.
ODe male, UnlTenlty, llJ8sl5slppl. iiU the tonnala, 23-21-19.

Variation and affinities.-The number of specimens and their dis
tribution throughout the area inhabited by this form are entirely
inadequate for the demonstration or even detection of geographic
variations. The form appears to be very homogeneous throughout
its range. It is not unlikely, however, that large series of specimens
would reveal geographic tendencies or local differences that may not
now be even suspected.

The accompanying tables of structural characters summarize the
situation as well as can be done with the material at hand.

The table of scale formulae is built upon so little data that it can
do no more than suggest the likelihood that specimens from the region

186MO-21-Bull.114--D

'gill € yGoogle
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from St. Louis to Indiana may have a lower average formula than
those from farther west and southwest.

Sex influence on the number of scale rows seems evident. The
large majority of individuals that attain the maximum number of
rows, 27, are females; of those possessing the lowest formula, three
fourths are males; of the individuals having the formula next to the
highest, the majority are females j and of those possessing the inter
mediate formulae, 23-25-23-21-19 a.iJ.d 25-23-21-19, about half are
males and half females.

This form is not at present known to intergrade with rhombofTlat1l
lata, but this may be due to our lack of knowledge of the situation in·
eastern Mississippi and western Alabama and Tennessee. The close
relationship between ca1ligaster and rhomboma.culata is more fully
brought out under the discussion of the latter form.



~
Uat o/apeci~01 Lmnpropdtv oolligaaen- in t1uJ United Sl4tu National X,ueum.I

:3 il §.B :!il.d
"to <111

~
,9. :<;5 :l]

No. I LocaJlty. I From whom reoelved. I Sill<. I 8cale rows. I :i
~ ~~ ~- ~~ I

Remarkl..;

~ ~
~

~a §i
~

to
8-e Cil '3

-~
~!a

_....
~ " Po ] U ;aDto " .. 0 Po> () lJJ 0 Eo< Eo< ~ <

15931 centreJII1lnois ........•........•.. 1 R. Konnfcott ..•..•J Male•.• .125...••.•.•••..21 1== - - -- -- -
~7 9 1,2 3+4+5 .......... ....... ....... Specimen In·

205
1

complete.
~

7 { I~ } 1,2
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~1721 {Headwaters of the Colorado River,
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6229 Neosho Falls, Woodson County, B. F. Goss ............ Fcmale.. 27-25-27-25-23-21. 200 46 7 10 1,2 2+3+4 341 .126 62

~
Kansas.

10626 {Fort Davis, Jeff Davis County,
}Wm. F. \'on Mantenfol Male .... U-23-21. ......... 207 64

1
7 { 11 } 1,2 2+4+5 637 .138 63 ~

Texas.
10

Q12019 Mount Carmel, Wabash County, Lucien M. Turner..... Fcmale.. 25-23-21 ...•.....• 211 45 7 9 1,2 2+3+4 494 .130 67Illinois.
52 I rJ}13832 Olney, Richland County, Illinois.. John and Chas. H. Male .... 25-23-25-23-21-19. 2lXl 7 9 1,2 2+3+4 633 .13i 66
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Il'li31064 Montgomery County, Missour1.. ... J. urter ............. ...do..... 23-25-23-21-19..•• 212 43 7 9 1,2 2+3+4 1,000 .110 46
CJ 36659 Suburbs of St. Louis, MIssouri.... .....do................. Male .... 23-U-23-21-19.•.• 201 48 {2+3+4 667 9 1,2 2+4+4 1,106 .127
C 38412 "Bird Haven," near Olney, Rleh- Robert Ridgway...... ...do...•. U-23-U-23-21-20. 203 51 7 9 1,2 2+3+4 956 .142 •••••..1Pattern 01>-land County, Illinois.
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LAMPBOPELTIS BBOMBOMACULATA (RaIbnek).

IIOI&C.I.'fCIIO; IlBOWK J[J1I'G 1Ilf.utL

Fig. 42.

1840. CoZuber rhombomaculatul HOLBROOK, N. Amer. Harp., ed. I, vol. 4, p. lOS,
pI. 20 (type locality, Georgia and Alabama).-CoroneZZa rhombo-1ntJcuZat
HOLBROOK, N. Amer. Herp., ed. 2, vol. 3,1842, p. lOS, pI. 23.--JAN,
.Arch. Zool. Anat., vol. 2, fasc. 2, 1863, pp. 237, 243; Icon. Gen. Ophid.,
livr. 17, 1866, pI. 2, figs. 1, 2.-ophibolu.a rhombomacuZatu.a BAIRD and
GIRARD, Cat. N. Amer. Rept., pt. I, 1853, p. 86.-BAIRD, Pacif. R. R.
Surv., vol. 10, pt. 3, no. I, 1859, pI. 30, fig. 6O.-CoPB, Bull. U. S. Nat.
Mus., no. I, 1875, p.37.-YARROW, Bull. U. S. Nat. MUll., no. 24,1882,
p. 94.-DAVI8 and RiCE, Illinois State Lab. Nat. HiBt. Bull. no. 5, 1883,
p. 34; Bull. Chicago Acad. SeL, vol. 1, no. 3, p. 29 (Southern Illinoi&
probably an error).-CoPE, Proc. U. S. Nat. Mus., vol. 11, 1888, p. 381j
same, vol. 14, 1891, p. 610.-GAlUlAN, H., Bull. Illinois State Lab.
Nat. Rist., vol. 3, art. 13, 1892, p. 296.-COPE, Rep. U. 8. Nat. Mns. for
1898. 1900, p. 903, fig. 222, pI. 18, fig. 5.-BROWN, Proc. Acad. Nat
Sci. Philadelphia, 1901, p. 79.-MILLER, Proc. BioI. Soc. Washington,
vol. 15, 1902, p. 36.-HAY, same, p. 9O.-BRDlLBY, 10urn. Elisha
Mitchell Sci. Soc., vol. 21, no. 4, 1905, p. 152; same, 1907, p. 146.
DlTJ(AR8, Reptile Book, 1907, pp. 341, 354, pI. 103, figs. 5, 8, pI. 104.
BRDlLEY, 10urn. Elisha Mitchell Sci. Soc., vol. 30, no. 4, 1915, p.
202.-LampropeltU rhombomacuZata COPE, Proc. Acad. Nat. 8ci., Phila
delphia, 1860, p. 255.--,.c:;TEJNEGER, Proc. U. S. Nat. MUll., vol. 14,1891,
p.503.-DuNN, Copeia, no. 18, 1915, p. 6.~NBGBR and BARBOUR,
Check List, 1917, p. 89.-LampropeZtil rhombOlnaculatUl HAY, Proc.
BioI. Soc. W88hington, vol. 15, 1002, p. 138.--,.c:;CRUPBLDT, Guide to
Nature, vol. 5, no. 9, p. 269, fig. 2.

1883. Ophibolu.a triImgulu.a rhombomacuZatu.a GARIIAN, S., Mem. MUll. Comp.
Zool., vol. 8, no. 3, pt. 1, p. 156.

1894. Coronella caUiglJlter (part) BOULBNGBR, Cat. Snakes Brit. Mue., vol. 2,
p.I99.

Description.-The scutellation is 8.8 follows: Ventral plates, 191
to 213; C8.udals, 31 to 55 (males 37 to 55, average 45; females 31 to
44, average 41); supralabials, 7; infralabials usua.lly 8, often 9;
oculars, 1 and 2; temporals 2+3+4; posterior chin shields a little
shorter than the anterior or about equal, parallel, only oCC8.8ionally
separated from each other by a sma.ll seale; suture between the
intern8.8als only about half 8.8 long 8.8 that between the prefrontals;
loreal usua.lly longer than high, sometimes 8.8 high 8.8 long; scale
rows on middle of body 21 or 23, formula usua.lly 21-19 or 21-23-21
19.

In bodily proportions this form is very similar to caUigaBter; the
snout is genera.lly shorter and blunter, and apparently the whole
animal averages somewhat shorter and more slender. The tail
varies from 0.100 to 0.150 of the total length (males, 0.111 to
0.150, average 0.124; females 0.100 to 0.131, average 0.119). The
largest specimen examined W8.8 from Raleigh, North Carolina, and
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measured 1,137 mm., although Hay records a specimen 1,150 mm. in
length (1902, 90).

The pattern is very similar to that of co.UigaBttr, but in adults it
is, as a rule, so greatly obscured that an ordinary individual presents
a nearly uniform brown appearance. In the young, however, and
in some adults, the markings are well defined.

The body pattern consists of about 55 (48 to 64) transversely
elongate dorsal blotches, about I! to 2 scales long, and 8 to 11 scales
wide, that become narrower on the sides, and extend down to the

hi. G.~LOB rAft&BX or LAKPBOPKI.ft81U10KBOIUCUUU (U.S.N.H.•0. 16882, BBOOJ:u.xt>, DI8
om or CoI.VJfBU). ABOUT Jl X KAT. SID.

aixth or fifth row of scales (fig. 42). On the tail they become much
narrower. The two series of lateral alternating blotches are narrow,
irregular, and commonly fused into a single series in alternation
with the blotches of the dorsal row. Small dark spots are often
present, posteriorly, between the spots of the lateral series. The
belly is white or yellowish, and checked, scantily or heavily, with
dark brown. Large dark individuals often exhibit a lengthwise
8triping precisely like that described for calliga8ter (fig. 40), and first. I

observed by Miller in a specimen from Alexandria, Virginia (1902,36).

Digitized by GoogIe



130 BULLETIN 114, UNITED STATES NATIONAL MUSEUM.

The head markings are like those of caUigaster, but much less dis
tinct. The prefrontal bar may be just visible; the forked mark on
the parietals is evident; the elongate bands on the neck, and the
dark diagonal from the lower postocular to the last 8upralabial are
nearly as well developed as in caUigaster.

The ground color is a light or dark brown or greenish, lighter on
the sides. The dorsal blotches are a darker brown or reddish, nar
rowly margined with black. In young individuals the blotches are
a dark red, and the belly is yellowish.

The penis is closely similar to that of caUigaster. It may be de
scribed as bilobed; the sulcus single, and pa.ssing over the end of the
larger lobe where it is continuous with a narrow smooth area which
widens on the distal end of the smaller lobe; this smooth area bor
dered by a few calyces, most numerous on the larger lobe, but still
so few that they are scarcely visible in a side view of the fully dis
tended organ; fringes extremely short, becoming modified into short,
stout spines which increase in size basally; less than half way down
from the end of the organ the large spines replaced abruptly by a
few scattered minute ones; basal portion smooth.

The skull is essentia.lly like that of caUigaster. The dentition is
as follows: Maxillaries 12 to 15, usually 12 or 13, subequal, but dis
tinctly decreasing in size anteriorly and posteriorly; mandibular
teeth 12 to 16, usually 12, decreasing in size before and behind, the
third to sixth largest; palatines, 9 or 10, subequal; pterygoids usually
14, varying from 13 to 16, subequal, sma.ller than the palatines.

Habitat aM habits.-This form was rare in collections until about
1888 when it was found near the District of Columbia, on the Virginia
side of the river. Since then many examples have been taken in
this vicinity on both sides of the river. Its apparent rarity is un
doubtedly due to its secretive and burrowing habits. It is sometimes
found in the open. Ditmars (1907,355) reports finding one in Fair
fax County, Virginia, "that lay stretched upon a gra.ssy bank, enjoy
ing the warm rays of a spring sun. When captured it defended
itself vigorously for the moment, but soon became quiet. Having
no receptacle in which to place the snake, the writer carried it several
miles coiled quietly about his hand. Its only symptom of anger was
an occasional shaking of the tail." One taken near Mobile, Alabama,
last spring by Mr. W. R. Jones was found "crossing a dry road in
the latter part of the afternoon." Mr. Jones describes the situation
as "cut-over pine land with more or less scrub oak. Not much
brush, as it is frequently burned over. Light soil, sandy lo8Dli
about 600 yards from nearest water." Frequent notes on labeled
specimens indicate that it is most commonly found in the ground,
and turned out by the plow or in excavations. Mr. E. R. J)unn

thinks they can be readily found by following a plow in any upland
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field near the District of Columbia, and reports seven plowed up in
one 12-acre field in middle Virginia.

In regard to its food in captivity, Ditmars (1907, 355) says it
"feeds upon the young of other snakes and upon lizards B8 well, but
seems to prefer small rodents and birds," and to be especially fond
of "very young birds. Some specimens refused these tempting
morsels, and ultimately starved to death. Generally speaking, these
snakes are sluggish and uninteresting in captivity." One example

:FlG. 48.-K.&.p mOWING LOCALITT BB:COBDS rOB L.UIIJ'BOPB:LTl8 BBOKBOKAC11LAT....

found by Mr. Dunn in Nelson County, Virginia, disgorged a mouse.
In captivity they will feed upon dead mice.

Accurate observations on the natural history of this form are very
much to be desired.

Range.-This species is at present known from Montgomery
County, Maryland, south through the Atlantic States to northern
Florida, west to Mobile County, Alabama, and northeast to Knox
ville, Tennessee. Until about 30 years ago it WB8 considered a rare
snake, and WB8 known only from the CarolinB8 to Alabama. Since
that time numerous examples have been taken from Raleigh, North
Carolina, from Nelson County, Virginia, and from the vicinity of
WB8hington, District of Columbia. Now that we know better how
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to look for it, we should be able to extend our knowledge of its
range.

It is highly desirable to learn how far west it occurs in order to
see if there is any approach in structural characters to calligaater.

It will undoubtedly be found farther north in Maryland, perhaps
even in New Jersey.

Published records for localities not included in the list of speci
mens examined are 8.8 follows: Illinois (Davis and Rice, 1883,34),
undoubtedly an error; Groveton, Virginia (Ditmars, 1907.• 345).
Furthermore Mr. DUIm reports finding examples at Warminster,
Norwood, Midway Mills, and Wingina, in Nelson County, and at
Bent Creek in Appomattox County, Virginia.

Variation and affinities.-The study of variation in this form can
not be undertaken at present with any satisfaction, due to the totally
inadequate series of specimens available, and their unequal distri
bution over the area inhabited by the species. The accompanying
table has been prepared as a summary of the situation as it now
stands.

Summary of certain .tructwal characteriltiCI of rhombomaculata.

Ventral J)onml Tall dIvIded by CllUdals. d
plntes. blotcbes. total length.

t,!.j .!iRegion. i i
.,

.; cO .
~

co.; .; :E '" .; .. .; !8 .., 8 .. 8 r I ..
~ ~ ~ f! I b i' j 9.. ""I> "l I> :l H

~~ -< ~ < en ~ ~ < lI:
- --- - -----!--

Knoxville, Tennessee .. 202-205 203.5 ::1 53 1.00 8.50{ 0.150 •••••• ~ .. ··1 K~aili I

8.50! ~:~~:~.:~~ :~:~~
••.• Fem I I

Alabema, Goorgla, nod }191-201 202.4 53 1.00 41-~~ 49 Hale... I
Florida. .... Female; t

Southern VlrglnJa to
r9&-213 203.1 48-60 6l 1.03 UT"'-."" .", :~ 41 Hale ••, 11

South Carollna.

48-641

.ll~ .123 .118 43 Female t
District 01 Columbia 191-211 200.3 56 1.00 8.131 .111-.135 .124 31-48 421 Kale ••: l'

and viclnlty. 1.101-.130 .111
3~~

40 Femalel IS
Whole range........... 191-213 201.5 48-64

1
56 1.01 8.29 .111· .150 .l24 31 45j Kal•••1 17I .101- .131 .119 31-44 41 Fema1ej 11

Upon comparison with the similar table for ca1ligaster, it will be
noticed (1) that the averages are strikingly similar for everything
except the labials, (2) that they are, in nearly every instance, slightly
lower than the corresponding figures for the other form, (3) that the
ventrals, infraillbials, and caudals reach their lowest a.verages at the
most northerly locality, and that here this form is farthest removed
both structurally and geographica.lly from ca1ligaster.

Not only in its externally visible features of scalation, pattern,
and bodily proportions, but also in its penial and dental characters
does it demonstrate its close relationship with ca1ligaster, and with
or through ca1ligaster its near relationship to the members of the
getul'U8 group. Its closest relatives, therefore, are all forms that get

'gill € yGoogle
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their living chiefly above ground. But it appears that this is largely
a burrowing form. Certain degenerative tendencies may therefore
be expected. The infralabials furnish one instance, the averages for
which, although admittedly based on a very inadequate number of
specimens, can hardly be without significance. This decrease in
number of infralabials is probably to be correlated with a shortening
of the snout, and the latter is very likely associated with burrowing
habits. One of the characteristic differences between this form Ilnd
calligaster is the shorter and blunter snout, a difference that may
usually be observed but that is not easy to measure.

The number of specimens is too small to reveal geographic tend
encies in the number of scale rows, but, for comparison with the
condition in caU.igaster, it should be noted that along with the dis
tinctive difference in numbers of labials and the somewhat smaller
average size of body, there is a decided decrease in scale formula,
an average difference of two rows on each side of the body.

A sexual difference in scale formula is fairly evident. The figures
in the table may be summarized as follows: (1) About half of the
individuals of each sex have the formula 21-19; (2) nearly all the
rest of the females have a higher formula, 21-23-21-19 (one of those
having the formula 19-21-19, U.S.N.M. no. 17444, is a highly
aberrant individual in other matters of scalation), and most of the
males have a lower; (3) no female has 17 rows at the end, while this
is the case with about one-fourth of the males.

In pattern as well as in scutellation and proportions, this form shows
itself to be a reduced caU.igaster. Moreover, the differences are but
slight. The markings on the head are in every way similar, but
are less well defined. The smaller average number of dorsal blotches
may be accounted for by the shortening of the tail, but these blotches
are different in shape. Their anterior and posterior borders are
generally slightly convex, instead of concave, as in caU.igaster, and
they taper nearly to a point on the sides, instead of being truncate
or blunt, as in the latter form. The fact that they extend down on
the sides commonly to the fifth row of scales instead of to the seventh
or sixth is due to the loss of one or two rows on each side of the body.
This lower extension of the dorsal blotches may account for the fact
that the two lateral series of alternating spots, characteristic of
etilligaBter, tend to fuse into a single series. Degeneracy is indi
cated by the contracted and transversely zigzag shapes that this
lateral series assumes. Then, too, the tendency for the pattern to
be indistinct sooms to be an accentuation of the condition illustrated
by the caU.igaster of the region from eastern Missouri to Indiana.

All the differences between rhombomacr.ilata and caU.igaster are
traceable to reduction or degeneration and not to any further de
velopment of the characteristics of the latter form.
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We may therefore summarize the situation with regard to rhom· I

bomacu1ata by considering it a derivative of caJligaster by (1) & :

shortening and strengthening of the head, developed in response
to burrowing habits, and particularly noticeable in the shape of the
snout; (2) a reduction of one in the number of infralabials, correlated
with the shortening of the head; (3) an average reduction of one tooth
in the maxillary, palatine, and mandibular series, and of two in the
pterygoid series; (4) a reduction in number of scale rows, amounting
to about two on each side of the body; (5) a slight reduction in
numbers of ventrals and caudals, and, correlated with the last, &

decrease in the proportionate tail length; (6) reduction and fading
of the pattern; and (7) a slight decrease in body length and girth.

Book formulae of rhumbomaculala.

10 7 3 2 4

11 ....... ...... ....... 3

2 2 ....... ........ 1
1 ...... .. .... .. .... ...... 1

24 9 3 2 9
- - -- - - -

4

3

2

1

LocalIty.

21-23-21-19 I 21-19 19-21-19 I 19-21-1~17-
! 21-1"17

---0---1--.---1---.----1------.,--

__________I_M_aIe_. uiat.lllale. ~~ Male. ~. Male. ~

District of Columbia and vi-
cinity .

&ufuem V~ ~ &ufu
Carolina .

Georgia, Florida, and Ala-

Te~~~::::·...-..:::::::::::: :::::: ::::::1
Total.. !-.-37l'--I--r--i---t---1--

Total number of males, 39.
Total number of females. 18.
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Do ..
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Do .

&1useum. I No.

U.S.N.M... 2357 Georgia•.......•......•..••. C. B.•\dams........ F8Illalo. 21-19. 202

{Jackson,Northampton }FI --'d U I 2 n 20Do.. ••.. 2358 County, North carolIno. txg ""a e.... l-1r-17....... 1
Do...... 2386 AndersoI1 Falrllold County, C. P do..••• 21-19....... 201

South UU"oIIno.

{Statesville. Iredell County, }A LB '"w d M2 9 02Do.••••• 10219 North carolina. • . arr er 0 21-_ 1-1 2

13613 Alexandria, Virginia........ Geo. Sho8Illaker do ..
14393 No locality ltlven do .
15242 Dlstrlcto!COlumbla H. W. Henshaw do ..
15329 Rosslyn, Alexandria L. SteJnegor do .

County, Vlrlllnla.
Do...... 16380 Brookland, District of Co- H. B. Barrows ...... F8Illale. 21-22-21-19.... 1 200

lumbla.
Do 18496 Falls Church, Virginia H. W. Henshaw do 21-19.......... 201

Do 168321BI~~.d' District of Co- A. Ridgway do 21-23(T}-21-19.! 208

1) Bladensburg, Prince Georges "'--- W Rl-"- d M n.
0 ...... 17294 County, Maryland. vuao.. ..........on. ale .... 21-19.......... I."

Dunn·Lorln ,Fairfax
Do 17444 County, Vlrg'lrua. ~J. D. Figgins Femalo. 21-19-21-19-17. 191

Do 20476 WoodSide, Maryland J. E. Benedict Malo 21-19-21-19-17. 203
Do 22508 Kensington. MontJtomory J. D. Figgins do 21-19.......... 201

County, Maryland:
Do 22631 LocoJlty not given do 21-2(}-21-19-17. 203
Do 23119 Fort Myerlr Alexandrlo E. A. Mearns do 21-19-21-19-17'1 200

County, V lllnla. I
Do 23917 Brookland, District of Co- L. SteJnoger do 23-21-23-21-19. 201

lumblo. IDo 23945 Insane Asylum Grounds, H. N. North do 21-19-21-19.... 196
District of Columbla.

Do...... 2tl27 Tacoma, District 01 Colum· R. W. ShuteldL .......do.....121-19.......... 205
blo.
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!!i .,; .0 :a"S .. E "'d

~g " 0... "> 0 en

U.S.N.M •. 2H46 Fort Myer/rg Alexandria Louis dl Z. Mearns .. Female. 21-19.......... 203 40 7 iI}
County, V lnla.

7 {
Do...... 29602 FalrtaxCounty, Vlrglnla.... G. S. Miller......... Male .... 21-19.......... 197 H
Do...... 30706 Brookland, District III Co· W.P.Hay.......... Female. 21-19.......... 209 43 7 8Inmbla.

81{
Do...... 32707 Fairfax County, Vlrglnla ... Granville Studds.... Male .... 21-11l-21-19 .•. 194 46 7
Do...... 32708 .. •••do...................... .....do.............. ... do..... 21-111-17-19.... 201 46 7 8Do...... 33925 Alexandria County, VlrRlnla J058<fb Palmer ....•• Female. 21-11l-21-19.... 200 39 7 8Do...... 345llO Berwyn, Prince Georges H. . Lugenbeel. .•. ...do..... 21-19.......... 204 39 7 8County, Maryland.
Do...... 48100 Falls Church, Vlrglnla...••. J. H. RUey.......... Male .... 21-19.......... 200 44 7 8
Do...... 49567 {Laurel, PrlnceGeorges Ernest Marsball.••.•

}.. do..... 21-19.......... Ill!: 46 7 8County. Maryland. WlIIJam M~DoDald..
Do...... 50023 MIdway, Nelson County, E. R. Dunn......... ...do..... 21-11l-17....... 200 45 7 8Virginia.

:{ ~ It
Do...... 52662 Alexandria County. Vlrglnla J. Rathburn ........ Female. 21-19.......... 200 40
Do...... 64380 {BallI to~ A lexand r la }J. B. Palmer........ ...do..... 21-23-21-19.... 200 a-qCounty, Irglnla.
Do...... 60023 .....do...................... Grover H. Palmer... ... do..... 21-22-21-19••.. 196 39 7 8CJ Do...... 65024 ••••.do...................... .....do .............. Male .... 21-22-21-19.. .. 193 H 7 S0 Do...... 56003 Ralelgbr:rNorthCarollna..... J.Hurter............ ...do..... 21-19.......... 213 48 7 8Acad.PhDa. 3588 Salem, orthCarollna...... Smithsonian Instl· ...do..... 21-11l-17....... 202 49 7 80 tutlon.

gI}oa Do...... 3589 Georgia••••••••••••••••••••• Dootor Holbrook.•• , ...do..... 21-19.......... 20G 47 7
rv Do•••••• 12112 RaleWh.NortbCarollna..... A. E. Brown. ..........do..... 21-19.......... 208 60 7 9Do...... 15619 Locol &DotglveD. ..............do.................do••••• 21-19-17....... 2% 47 7 9American•• 3769 80uth aroUria............. New York Zoologl· .......... 21-23-21-lll•••• 201 H 7 8

~:fi~:.::
eel800laty.

208 7 g1~2 8t. Jobm RIV~ FlorIda.... R. B. Hodge........ Mille.... 21-19.......... n7666 ~ove, Fa ax County, O. F. Sherman,lr... Fomale. 21-2()...21-19... 211 43 7 8V Inla. ·.IL
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..laid••..••. ~ Ralefch, NorU1 Carolina...• O. 8. Brlmle,.•••••.. Femala. 21-23-21-18•••• 209 42 8 1,2 2+3+4 679 .112 SO
W.R.lonllll ........ Satsuma, HobUe Count,., W. RoueU J'ODell.••. .•.do..... 21-19•••••••••• 197 43 7 9 1.2 2+3+4 352 .131 SO

Alabama.
If.C.Z••••• 75 Near HObU~Alabama•.•... ...................... Hili..... 21-1~17••••••• 199 46 7 8 1.2 2+3+4 228 .139 60

Do.•••.. '19 Knoxvill.. _ •••••. ....................... F.IllllJ•. 21-19.......... 202 44 7 8 1.2 2+3+4 612 .128 51
Do.••••• DI . ....do...................... Hill..... 21-1~21-1~17• 206 55 7 9 1,2 {2+3+5 } 824 .160 55........................ 2+3+4
Do•••••• 6'195 BuU Run. Fairfax County, ...................... Femal•• 21-19.......... 206 43 7 9 1.2 2+3+4 818 .130 67

Virginia.

~.....................IHale.•••Do•••••• 6902 {Hampton Count,., South 21-19.......... 202 45 7 { g~ 1,2 2+3+4 I 944 .126 56CarOlina. e+3+4
I

} 2-41 .138 1Do.••••• 1400f DanVW•• VL •••.••••••••••. •........................do..... 21-19•••••••••• 203 46 7 8 1,2 2+2+3
824 .134 I

48

Do•••••• 14006 .. •••do...................... ....................... ••.do..... 21-19.......... 199 44 7 { g~ 1,2 2+3+4 60
Do•••••• 14006 ~~emarla Count,.. ...................... .••do...•. 21-19•••••••••• 196 fa 7 8 1,2 2+3+4 231 .121 I 6f

~tall.Univ. 1731 Ralalgh, North ClIrollna•••. H. C. Brtmley....... •..do..•.• 21-19.......... 20f 49 7 { g} 1,2 2+3+4 8231 .136 ~lI
Do.••••• ....... . ••..do...................... •••••do•••••••••••••• Famala. 21-23-21-19•••• 20lI 43 7 9 1,2 2+3+4 776 .123

UnlY. H!ch. 6225Il •.•..do...................... C. B. Brlml.y.••... , Hale.... 21-19.......... 202 46 7 9 1,2 {2+3H} 748 .1481 582+3+4
Do...... 52313 Alexandria. Vlrglnla••.•.••. E. R.DUDII. ........ .•.do.•.•. 21-19.......... 200 39{ 6} . 1,2 2+3+4 500 .118 60 Loree! f a se d7 •••••

with post

7 { g} 1.2 1, 028
1 .130 t

naaal.
Do...... li23ll6 Raleigh, North ClIrollna.•.• C. S. Brimle,.•... , .• •.•do. .... 21-19•••••••••. 206 47 2+8+4 6f
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LAMPROPELTIS LBONIS (GlbItller).

1893. CCTf'O'Mlla konu GUNTHER, BioI. Cent. Amer, , Rept. and Batr., p. 110,
pI. 39, fig. A (type locality, Nuevo Leon, Mexico; type in British Mu·
seum; W. Taylor, collector).-BouLENOER, Cat. Snakes Brit. MtI!.,
vol. 2, 1894, p. 199.

Description.-As this form is known only from the type speci
men, the original description is here quoted in full:

Scales in 23 rows, without pit, smooth; head similar to that of Coronella 1atriI;
anterior frontals not quite half the size of posterior; vertical5-sided, with the latenl
margins convergent; 1 praeocular not reaching the vertical; 2 postocu1arB; loreal
longer than deep; 7 upper labials, the third and fourth entering the orbit; tempora18
2+3, of the 2 anterior only the upper one is in contact with the postocula.rs. Ventrals
200; anal entire; subcaudals 50. Body pale olive-color on the back, with 'l:1 salmon
colored incompletely black-edged spots, BOme being of a transversely o....al shape, but
the majority presenting the appearance of being formed of 2 rounded portions. On the
tail the spots lOBe their light center and appear merely as brown spots. The latenl
spots which are BO conspicuous in most variations of Caronella triangulum are here
nearly entirely absent. Vertical and each occipital with a black spot, red in the
center; abdomen with only a few blackish blotchell irregularly ecattered. A black
band along the middle of the lower part of the tail. The single specimen measured
23i inches, the tail 31 inches. This snake may he considered to be one of the aberrant
forms of Coromlla triangulum.

Re1TULrks.-The description is incomplete in some respects, and
the type specimen has not been available for examination. If, liS

stated above, scale pits are actually absent, in which case other
distinctive differences will almost certainly be found, the specimen
can hardly be a Lampropeltis, but an error may easily have been
made on this point. Further examples must be obtained before the
status of this form can be stated with assurance. But from the
description and excellent figure, it appears to be a distinct form
closely allied to the other members of the calligaster group. Further
discussion, however, is hardly profitable at present.

SUMMARY.

The handicap of insufficient material has been more than usually
acute in the study of this group.

The intimate relationship existing between rhombomactdata and
calli-gaster and the fact that the former is a derivative by reduction
of the latter need not here be more than recalled, after the discus
sions already given under Variation and Affinities of these forms.

That leonis is a member of the group must be allowed, pending
further knowledge of the form.

We may therefore express the relations of the forms of the ca1li
gaster group, diagramatically, as follows:

leonis--eo1ligaster .rlwmoomacu1ata

The Atlantic States-the "Southeast"-may therefore be excluded
from consideration as a possible center of origin or dispel'l!lal of this
group.
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Of the present known range of eolligaRter, the northeast htlS points
distinctly against its consideration as the required center, namely,
(1) this portion is north of the southern limit of glaciers, (2) the
pattern appears to be degenerate (indistinct) here, (3) the number of
scale rows is somewhat diminished in the northeast, t4) the infra
labials are here less often 10. We must therefore look south of the
ML'lSouri River and west of the Mississippi for the center of the
group. Of this region we know very little of the situation outside
of Kansas, and this is too far north to be a center of reptilian preserva
tion and radiation.

We are forced therefore to look to the "Southwest"-perhaps
Texas or northern Mexico-for the center of dispersal of this group,
and to await fuller information before being more specific.

THE TlUAlfGULlJK GROUP.
LAMPROPELTIS POLUONA e-.

COULILLO.

Fig. 64.

1858. COf'OfLtlla doliata, var. A GUNTHER, Cat. Colubr. Snakes Brit. Mus., p. 42.
BALVIN, Proc. Zool. Soc. London, 1861, p. 227 (Vera Paz,Ouatemala).
OpTribolu, doliaful DUGEe, La Naturaleza, 1876, vol. 3, pp. 222-226, fig.

lll8O. Lam/propeltil polymwa CoPE, Proc. Acad. Nat. Sci. Philadelphia, p. 258
(type locality, Quatupe, near Jalapa, Mexico; type specimen, Acad. Nat.
Sci. Philadelphia, no. 9770; Mr. Pease, collector); eame, 1861, p. 302
(Mirador, Vera Cruz).-ophibolm polyzonm COPE, Proc. Amer. Philoe.
Soc., vol. 11, 1869, p. 162.-SUJlICHRA8T, Bull. Soc. Zool. France, 1880,
p. 181.-FBBRARI-PBRBZ, Proc. U. B. Nat. )lUB., 1886, p. 187.

1861. LampropeltU miaopholil COPR, Proc. Acad. Nat. Sci. Philadelphia, p. 302
(Minatitlan, Mexico).-McLAIN, Contr. Neotr. Herp.,1899, p. 5.-COf'OfLtlla
miaoplwlil BOULBNGBR, Cat. Snakes Brit. Mus., vol. 2, 1894, p. 203, vars.
B, C, E, F.-WERNER, Rept. Batr. Centralamerika, Chili, 1896, p. 10.
BOETI'OBR, Kat. Rept.-Samml. Frankfurt, pt. 2, 1898, p. 72.-WBRNBR,
Abhand-Akad. WieB. MQnchen, vol. 22, pt. 2,1903, p. 341.-GADOW, H.,
Proc. Zool. Boc. London, 1905, vol. 2, p.l96 (var. B, Cbilpancingo, Ban
Lui8 Allende).-BABBoUR and COLE, Bull. MUB. Comp. Zool.,vol. 50,
no. 5, 1906, p. 152 (Chichen Itza, Yucatan).--GADOW. H., Zool. Jahrb.,
Abt. Syst. Geog. BioI., vol. 31, 1911, pp. 6, 24, pI. 1, fig!!. 6, 7 (Carrizal,
B. Mlchoacan; Chilpancingo, Guerrero).-8TERNFBLD, Sitz. Gesell. Nat.
Freunde, 1913, pp. 105, lOll, 1115, pI. 10, fig. 4.

1861. COf'OfLtlla doliata, var.jurmola JAN (part), Icon. Gen. Ophid., livr. 14, Dec.,
pI. 4, fig. B (no locality given); Arch. Zool. Anat., vol. 2, fasc. 2, 1863,
pp. 237, 241 (Mexico).

1883. OphibolUl triangulm zonatm GARMAN, B., Mem. Mus. Compo Zool., vol. 8,
no. 3, pt. 1, p. 67 (Acapulco, Mexico).

1886. COTOfIdlajormo,a BOCOURT, Miss. Sci. Me•. , p. 612, pI. 39, fig!!. 3, Sa to 34l.
1886. C~jormolfJ polyzona BOCOUBT, MieB. Sci. Mex., p. 615, pI. 39, figB. 7,

7a-7d (Oaxaca). .
1886. CorO'Mllajormo,a anomala BOCOURT, MieB. Sci. Mex., p. 614, fig!!. 4, 4a-4c

(type specimen in Paris Museum; type locality Haute Vera Paz, Guate
mala).

186550-21-Bull.114--10
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1886. C()f'f)'MUafM'T1l.Ol4 oligoJOfllJ BooOUJlT, Miss. Bci. Mex., p.61(, pl. 39, figs. 8, ,

8a-8d (Tehuantepec, west slope of Guatemala) (two cotypee in Paris
Museum; type locality, Tehuantepec).

1887. Ophibolru doluum coccimua (part) COPE, Bull. U. S. Nat. Mus., no. 32,
p. 78 (Guatemala, Zacualtipan).

1887. Ophibolm doliatUI polywnm (part) CoPE, Bull. U. B. Nat. Mus., no. 32,
p. 78; Proc. U. S. Nat. Mus., vol. 11, 1888, p. 382; vol. 14, 1891, p. 608j
Amer. Nat., vol. 27, 1893, p. 1067.---O,ceola doliata polpcma CoPE, Rep.
U. B. Nat. Mus. for 1898, 1900, p. 898.

1903. CClT07Iella miaopholil arcifera WERNER, Zool. Anz., vol. 26, p. 250 (type
specimen in Naturhistorischen Museum in BlilsIlel; type locality, :Mex·
ico).

In the same paper in which the original description of polyzona I

appeared Cope described a specimen from Panama under the name .
of micropholis. He later decided that it was identical with polyzona,
and thereafter called both by the latter name. Other authors
have likewise considered the two names synonymous, but have
generally used the name micropholis in preference to polyzona, be
cause it appeared a page earlier than the latter. The present
review, however, has disclosed the fact that Cope really did have two
very distinct forms before him. The great variability and relative
abundance of specimens of the northern one and the scarcity of
specimens of the southern form have hitherto obscured the distinct
ness of the latter.

The paper containing the original descriptions of polyzona and m;
cropolis was read before the Academy of Natural Sciences of Phila
delphia in June, 1860, and was probably published before the end of
that year in one of the quarterly issues of the Proceedings. The
volume for 1860 bears the date 1861. It seems to be impossible to
determine the exact date for the whole volume or for the quarterly
portion containing Cope's paper, but it in all probability antedates
Jan'sngureofCoronelladoliata, var..formosa of December, 1861. Jan's
formosa, however, was a composite, as a study of his figures Band B*
shows, and the writer the.refore, in accordance with his privilege as
first reviser, designates as the type of formosa figure B* (Jan. 1861,
livr. 14, pI. 4), thus making the type locality definite and fixing the
name formosa Jan as a synonym of microphoz.is Cope.

Description.-In Mexico and Central America this is the best knOW'll

form of the genus. The following summary of Bcutellation is based
upon the examination of 48 specimens and published records of about
a dozen more: Ventral plates, 208 to 239; caudal, 42 to 61; 1 pre
ocular; 2, very rarely 1 or 3, p08tocula.rs; supralabials, 7, rarely 8;
infralabials, 9, sometimes 8, less often 10; temporals usually 2 +3 +4;
loreal usually present, and longer than high, sometimes about as
high as long, occasionally absent, its place being then occupied
chiefly by a backward extension of the posterior nasal; posterior chin
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shields usually a little shorter than anterior, in contact with each
other, or occasionally separated by 1 or 2 small scales. The maxi
mum number of scale rows is nearly always 23 or 21, becoming
posteriorly 19 or 17, but examples from Costa Rica and Yucatan may
not have more than 19 rows.

The proportions are nearly the average for the genus. The head
is widest at the temples and tapers toward the snout, which is blunt;
it is but slightly distinct from the body; the latter is cylindrical,
fairly stout, and of approximately uniform diameter; the tail is
short and stout, but averages a little longer than for most forms
of the group; its length in proportion to the total length varies
from 0.124 to 0.164 (males, 0.130 to 0.164, average 0.144; females
0.124 to 0.140, average 0.131). The largest specimen examined was
1,580 rom. in length, and was from Nicaragua; however, a dried
skin of one from the same country measured 1,610 rom.

The body pattern is made up of from 17 to 37 paired rings of
black bordering narrow annuli of white or yellow and separated
by broader ones of red. The dorsal scales of the red areas are
usually strongly tipped with black, but these black tips are some
times very small or absent altogether. The white rings are ! to H
scales in width, widening but little if any on the first row of scales;
the black rings are from I! to 3 scales wide on the middorsal line,
and, rarely, excluding the red altogether from some of the annuli.
The red rings, although not infrequently narrower, are usually
wider than the groups of black and yellow rings that separate them.
The scales of the yellow rings may be uniform in color, but more
often they a.re strongly tipped and mottled with black, and infre
quently the latter color may almost obliterate the yellow.

All of the annuli are usually continuous across the belly, but some
specimens from the State of Vera Cruz and from Yucatan Peninsula
show the red bands tQ have widened on the sides so far as to exclude
the black'lnd yellow annuli altogether from the belly. The yellow
then appears in dorsal semicircles, bordered with black. (Further
change in this direction probably accounts for Boulenger's variety
E, 1894, 205.) In a few specimens the belly is much overspread
with black, but usually the black is conspicuous only as a blotch
in the yellow rings, and it may be absent even there.

The head is black except for a more or less perfect cr088 band of
white or yellow on the snout, chiefly on the prefrontal plates. It is
sometimes much reduced, and rarely absent. On top of the head
the black extends back to the posterior portion of the parietal plates,
on the supralabials it extends as far back as the fifth. The first black
band is close behind the parietals, or involves the tips of these plates,
and in the great majority of cuses is continuous across the throat.
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l

PoZyzona may be distinguished from annulata and from nelsoni I

by the presence of black tips on the red Beales; by the mout, which
UBUally haB a tranBverBe light band in polyzona, iB entirely black in
annulata, and is mottled with dark and light in llelBoni. From
microp7tolilJ it may be known by the white cross band on the snout
inBtead of the white snout with black tranBverBe marks, and by
the fact that the yellow annuli are narrow, and their scales plain
or more or less mottled with black aB well aB black-tipped, instead
of being wide with the scales heavily tipped with bl~k and not
mottled, and by the presence of two anterior temporals inBtead of
usually only a single large one.

The dental characters are aB follows: Maxillary teeth, 13 to 15,
usually 14, subequal except that the laBt 2 or 3 are distinctly, although
not strongly, enlarged; mandibulars, 13 to 15, commonly 14, the
third, fourth, and fifth or the fourth, fifth, and sixth, decidedly the
largest, those posterior much smaller and decreaBing slightly in
size; palatines, 10 to 12, commonly 10, subequal; pterygoids smaller,
decreaBing, varying from 16 to 22.

The penial chllZ'acters, aB indicated by preserved specimens, are
aB follows: Sulcus single; a small space at the distal end without
calyces or with only ridges across it; immediately adjacent to this !

a few calyces with only a very few fringes; succeeding calyces with
numerous fringes, gradually changing to spines; latter closely set
together, numerous and slender, increaBing in size to about the!
middle of the organ, then rapidly decreaBing to very small spines, I

and disappearing altogether; baBal third of organ smooth (or ridged
or ribbed in preserved specimenB); no spines distinctly enlarged
or set apart from the others.

Habitat and habits.--'sumichraBt (1880, 181) says "Cette espOOe
vit danB les terres chaudes et temp6rOOs des deux cOtes du Mexique.
Sa coloration, analogue ~ celles des Elaps, la fait injustement accuser
de venin par les habitants qui J'appellent corallilo."

Cope (1900, 900) quotes, as from the manuscript notes of Sumi
chraBt, as follows:

Among the numerous Mexican IlD&kes which are called .. coralilla8," tbi8 one
attains the largest dimensions. It is distributed throughout the warm and temper
ate regions, but disappealll in the alpine region, where, at least, I have nevel' obeerved
it. This llD&ke prefem Bbaded localities, as plaina covered with tall herbs, and along
riVIll'll. Although of a very harmlese disposition, it is not easily caught, since on
being alarmed it glides swiftly through the vegetation and is not long in disappearing
in the gallery excavated by some other animal. It also lives in the enormous n_
of the ant, Orcodoma mexicana, on which it warms itllelf in the sun. Although entirely
inoffensive, it does not escape the charge of being poisonous, as all the coraliUllll are
mppoeed to be by the nati~.
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Range.-This form is apparently the only representative of the
genus in Central America. It is known from Costa Rica to southern
Mexico; in the latter country it occurs at least as far north on the
east side as .Tuxpan in the Province of Vera Cruz, and, on the Pacific
side, it is known from Oaxaca, Guerrero, and southern Michoacan.
According to Cope (1900, 900) Sumichrast says of it in his manu
script notes: "It is distributed throughout the warm and temperate
regions, but disappears in the alpine region, where, at least, I have
never observed it." Apparently the only record at variance with
this distribution is one for the "City of Mexico" (Boulenger, 1894,
204), and this may easily be an error. •

Published records for other localities than those listed are as follows:
Haute Vera Paz (Salvin, 1861,227; Bocourt, 1886, 614), Retalhuleu
(McLain, 1899, 5), and Caban, Guatemala (Werner, 1903, 347);
Teziutlan (State of Puebla), and Misantla (State of Vera Cruz)
(Ferrari-Perez, 1886, 187); Acapulco, Mexico (Garman, S., 1883,67);
Oaxaca (Bocourt, 1886, 616); Carrizal, South Michoacan, west of the
lower Balsas River (Gadow, 1911, 6 and 24); Zamora, Michoacan
(Duges, 1876, 222); Chilpan-cingo, San Luis Allende (Gadow, 1905,
196); in Boulenger's Catalogue of Snakes (1894, 204) are the follow
ing records: Tierra Colorado and Amula, Guerrero; Teapa, Tabasco;
Huatuzeo; Belize; Duenas, Guatemala; Irazu, Costa Rica; Chiriqui;
City of Mexico.

Variation.-The necessity of a knowledge of the variations in
& form is well illustrated by the present case. Without regard for
normal variation and geographic probabilities, numerous names
have been applied to specimens from Mexico and Central America
with the result that quite distinct forms have been lumped together
and individual variations of the same form, even from the same
locality, have been granted distinction. Confusion is the only end

, attained, and that was the situation in the beginning. I t is by no
, means impossible that fuller series of specimens may demonstrate
! the necessity for further subdivision, but it is hoped that a natural
I group has been distinguished in polyzona as here defined, so that no
: radical rearrangements will be necessary.

The diagram of extremes and averages of ventral plates for certain
. regions (fig. 44) shows that throughout all the central portion of the

range, from Nicaragua to southern Mexico, the numbers are high and
fairly constant. North through Tehuantepec and Vera Cruz the
decrease is distinct but not great. The material from Yucatan and
Guerrero is too scanty to be more than suggestive, but differentiation
by isolation is indicated in the former locality and either that or
approach to nel80ni in Michoacan is the inference in the latter. Costa
Rica and Panama show a definite passage to the low average of
micropholiB.
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The present material is too poorly distribuLed to show anything
about variation in caudals or tail length, since the numbers for aver
ages are too much reduced by the necessity of treating the sex~

separately.
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The number of yellow annuli of the color pattern is so variable that
little can be said beyond calling attention to the fact that the averages
for a few localities vary in the same sense as the averages for the
ventrals-Vera Cruz, 25 j Guatemala, 31 j Nicaragua, 24 j Costa Rica,
26; Panama to Ecuador, 18.
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Locality.

21-2a-21-19 21-19
21-111-17

p.D-l
111-21-19-17

19-17

Male. Female. Wale. IFl'JDIlIe. Male. FllII1lIIt'. Male. IFemale.

I-y-
era

-
Cru
-

z
-..-.-..-..-.-..-.-..-.-..-.1--

6
- --7~=I=-;--;=1=

Guatemala and Chiapas . . . 3 1 1 I· 2 I•• •••• 1 .•...••..••.
yucatan c.............. 1 L..... 1 .
Honduruand Nicaragua... 2 1 2 .•.....••..•...•........
CoItaRica I.:..:..:...:..:~~I~ __1 __1.~

I I Total. •. . . . . . . . . . . . . 9 10 3 I 4 I 10 I 61 21 0 I

The table of scale formulae proves nothing, but points of interest
indicated by it are (1) that the two higher formulae are evenly
divided between the sexes, and, of the individuals having the two
lower formulae, the majority are males; (2) that the great majority
of the individuals from Nicaragua to southern Mexico have the higher
formulae; (3) that the lower formulae are much commoner at the
extremities of the range; that is, Yucatan, Costa Rica, and Vera
Cruz. Boulenger records (1894, 204) the highest number of scale
rows, 25, from Tabasco, and the lowest number, 19, from Costa Rica.
His two specimens from Guerrero with 21 rows are in keeping with
the suspected approach to nelsoni here.

We may safely say then that in the structural characteristics,
ventral plates, and dorsal scale rows, polyzona shows approach to
micropholi8 in the southern portion of its range and to nel80ni on the
west cOast of Mexico. Discussion of other structural characters can
not be profitably undertaken here because the specimens at hand are
too few to prove anything by figures. It can only be remarked that
there appears to be nothing to refute the testimony of the ventrals
and scale rows.

The striking characters of the pattern of polyzona are (1) the black
head with white crossband on the snout; (2) the black tips on the
yellow and the red scales; (3) the narrow yellow annuli not widening
on the sides.

The white snout band may be V-shaped, pointing backward, and
divided on the middle line, represented only by a few dots in the
loreal region, of irregular outline, or prominent, well defined, and con
tinuous across the snout. It appears to be most often poorly devel
oped in Vera Cruz; in two from Yucatan it is absent; from Chiapas

I to Nicaragua it is usually well developed; two specimens from Costa
Rica show it broad and transverse. This seems to be a change in the
extreme south toward microp7wlis, and in the north appears like a
primitive or an extreme condition, certainly not a typical one.
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The black tips on the red scales are exceedingly variable. Nearl)'
all individuals show them to some degree, but they are absent in a
few. The latter is true of a specimen from Chiapas and of another
from Guatemala. The black tips on the yellow scales are often
accompanied by a dark mottling of the rest of the scale. This is
rarely excessive. Occasional specimens show no black on the yellow
scales. Vera Cruz specimens show no approach to annulata, and the
relationship to nelsoni can not be told for lack of specimens. The
two examples from Costa Rica show no approach in black spotting
of the yellow rings to microplwlis.

The narrowness and uniform width of the yellow wings characterizes
annulata and nelsoni as well as polyzona, and is probably evidence of
relationship. The two Costa Rican specimens both have these rings

'0r---t-----+- +- +_---~ .M,---1

Pto. 4S.-H.lP IlHOWIHO LOCAUTT RECORDS roR LAKPROPII:LTl8 POLTZOl\"A.

very narrow. The transition to microplwlis is shown by a specimen
from Panama and one from Darien, both of which have the yellow
rings wider than in polyzo1UJ, but decidedly narrower than Ecuadorean
examples of microplwlis. These have the scales of the yellow rings
strongly black-tipped but less so than is typical of the latter form.

Affinities.-That all the Mexican and Central American represen
tatives of the triangulum group are closely related hardly needs
argument. It has not been doubted. The difficulty has lain in
correctly defining the several forms Ilnd determining just what the
relation ot each to each is. The evidence from variation and goo- I

graphic probabilities is that polyzona is directly related to microp7UJlu I

and that it is distinct from annulata on the Gulf side of Mexico. The i

nature of its relationship to nelsoni, on the Pacific side of Mexico, I

must be learned at a future date.

'gill € yGoogle __ _ J



U.S.N.M•.. IBM ............................ ...................... Male .... 21-1~17.......... 227 66 7
9 I, 2 Gt5t~ t' 060

0.144 31

Do..... 4606 Mexico .....•..•.•......... DeOca............ ...do .... 21-1~17.......... 208 61 7 9 1,2 2+3+4 1,149 . Ita 28
Do..... 6264 MJoatltlan, Mexico ........ A.La.lo ........... ...do .... 21-23-21-19••.•... 228 67 7 9 1,2 2+3+4 440 .130 24

Do..... 6370 YJrador,Vera Onu, Mexico Dr. C. Sartorius.... ...do .... 21-23-21-19•.••.•. 226 61 7 9 {U }2+4+4 1,070 .1l)( 23

Do..... 6761 Guatemala................ H.Hague .......... Female•• 21-23-21-19....... 239 66 7 9 1,2 2+3+4 1,078 .136 29

Do..... 6761 .....do..................... .....do ............. ...do .... 21-19............. 1 233 47 7 f+3+6 } 202 .130 309 1,2 2+3+4 I,

Do..... 6761 .....do .................... .....do ............. Male .... 21-23-21-19....... 229 67 7 2+3+4 } 2~ .143 379 1,2 2+2+3

Do..... 7103 Orlzaba, Mexico ........... F. Sumlchrast ..... Female•• 21-22-21-19....... 236 62 7 { Ig } 1,2 2+3+4 418 .127 19

Do..... 9180 C>otsl., Nicaragua ....... Dr. E. FUnt....... 'Maio:::: 23................ 23( ....... ....g. "i;il'I'2+3+4'
1,610 ....... 23 I Sldn.

Do .....!12121 Orl18ba, Mexico ........... F. Sumlchrast ..... 21-1~17.......... 223 67 7 791 .147 24
{Dr. I. F. BraJlJllord, }Female.• e+3+ 3 } 610 .133DO··· ..

1

14214 Nicaragua................. U.S.N. 21-23-21-19....... 228 49 7 9 -1,2. 2+2+3 28

Do..... 17806 Honduras! ................ C. H. Townsend? . ...do .... 21-19............. , 234 61 7 { ~ } 1,2

1

2+3+4 1,086 .131 22

Do..... 2SOO8 {MiradOr, Vora Cru" Mex· }Dr. C. Sartorius .... ...do .... 21-1~17.......... 230 49 7 { 1~ } 1,2 2+3+4 1,264 .124 23
lco.

Do..... 26009 .....do..................... .....do ............. ...do .... 1~21-1!l-17....... 224 49 7 9 1,2 2+3+4 820 .129 24
Do..... 26010 .....do ...................•. .....do ............. Male .... 21-23-21-19..... .. 228 68 7 9 1,1 2+3+4 677 .132 26

Do..... 26011 .....do ..................... .....do ............. Female•• 21-23-21-19....... 226 66 { ~ } 9 1,2 2+3+4 408 .132 21

Do..... 25012 .....do..................... .....do ............. ...do .... 21-23-21-19....... 213 46 7 ....g. 1,2 2+3+4 284 .130 23
Do..... 25132 Peten, Guatemala ......... Doctor Berendt .... ...do .... 21-19.. ........... 238 54 7 1,2 2+3+4 1,387 .136 26 IRightiorealab-

sent.

Do..... 25192 {TUXpam, VeraCruz, Mex· }Dr. G. L1ncocum... Male .... 21-23-21-19....... 221 66 7 9 1,2 {2+3+3 } 910 .158 21
Ico. 2+3+4

Do..... 25193 .....do..................... .....do ............. Female.. 21-23-21-19-18.... 229 '8 7 9 1,2 2+3+4 375 .131 23
Do..... 26236 Nicaragua ................. Earl Flint.......... ...do .... 21-1~21-19.•..... 232 52 7 9 1,2 2+3+4 366 .140 221 Loreal twIedwith poet

naaal.

Do.••-r"~ 1Ortu,,",Mw~.•..•.... "1 F. 'om"',,"... "1 M••••. r-"'-"-'~"" .. '" I ~ I !I 911'212+3+41 310 .136
34

Do..... 32278 ? ......................... ?................... Female.. 21-23-21-19.... '''1 227 51 9 1,2 2+3+4 1,086 .131 22
Do..... 46439 Huehuetan,ChJapas, Mex· Nelson and Gold- Male .... 21-23-21-19....... 235 58 9 1,2 2+3+4 406 .140 17

leo. man.
9 1,2 2+3+4 Adult.! .......Do ..... 61026 Orlzaba, Mexico ........... Sartorius ........... Female•. 21-1~17.......... 229 ...... 20
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Lirt of .pecimem of LampropdN polyz07ICl--eontinued. ......
, 00
~~

.... ~. :g!!i !!i r",ot,
I:E !!i I'll! §From whom I I~

.g e "'~ =", =
Museum. I No. 1 Locality. I Sex. Senle rows. .rl .. .0 ] -] Q(J,g Remarks. =received. ~ 8- -"'-.. e - ~ -1'S (;

~
..,

]= ::l ." g a ~.:!~ --0 0.; .. ::l "
.. .., ..

0 en 0 Eo< Eo< Eo< Z
- ------ - ----

U.S.N.M... 62210 ?.......................... Sumlc!lrast ........ Female. 21-23-21-19....... I 227 52 7 9 1,1 1+3+4 353 0.141 16
CentralA merlca........... W.S. Vaux ........ ... do.... 21-23-21-19....... 236 46 7 9 1,2 {2+H5 J986 .139 19 til.\cad.Phlla. 3426 2+3+4

Do..... 3428 Mexico .................... Mr. Keating........ Male .... 21-19-17.......... 211 51 { 7 9 1,2
~t~t~ 842 .140 23 we? 1 1,?

Do..... 3429 1lliapa, Mexico ............ {D'oca Coll.,l.Cas· }Female.. 19-21-19-17.....•. 214 42 7 ? 1,2 {2+3+? I}Adlllt 32 Paratype.sln. 2+3+4 C1Do..... 3590 Machuca, Nicaragua ....... Mala .... 21-19............. 223 52 7 9 1,2 2+3+4 405 .141 29 tilDo..... 4877 Vera Cruz, Maxlco•........ .Rov: Yi.-i'-Rye{,;:: ...do .... 21-23-~1-19-11.... 233 59 7 9 1,2 2+3+4 578 .143 21 aDo..... 4878 .....do .................... .....do ................do .... 21-23-21-19 ....... 230 57 7 { Ig } 1, 2 2+3+4 1,145 .143 25

Do..... 9770 {Quaturo' near lalapa, }Mr. Pease .............do .... 21-19-21-19-17.•.. 217

1

49 7 911.2 {2+2H } .134 27 Type. t:lMexco. 1+2+4 1,115
rt1Do..... 14760 ZacualtipaD, Mexclo....... Dr. S. Bernard........do .... 21-19-21-19-17•.•. 211 53 7 9 1,2 1+3+4 1,140 .140 28
~AmerIcan .. 4275 Chlapas, Mexico ........... M.ll.Savllle ......I...do .... 21-19............. 232 I 60 7 9 1,2 {2+3H} .159 33 ~Irreg'lar 1,010

Do..... 4276 .....do .................... .....do ............. Female.. 21-19-21-19-17 .... 232

1

53 7 { n1,2 2+3+4 1,122 .133 I 27 ~Do..... 4277 La PalmllJa, Munic1p. 01 Mr. 0 ImstaM .. . ... Male .... 21-19-17.......... 224 51 7 8 1,2 2+3+4 645 .140 I 23
til'£Iapacayam Canton of

Jalaclngo, Vera Oru., I I ~MeXICO.
Do..... 4278 .....do .................... .....do. .. .. .. . .. ... Female•• 21-23-21-19-17 .... 222 48 7 9 1,2 2+3+4 683

1.
136 23 SD_..... 4279 .....do..................... .....do ................do .... 21-19-17.......... 220 49 7 9 1,2 2+3+4 627 .137 18 tilDo ..... 4280 .....do ..................... .....do ................do .... 21-23-21-19-18•... 221 46 7 9 1,2 2+3+4 1,056 .123 22

l=Do..... L917 Probably Costa Rica ...... L. C. Keelcr........ Male .... 19-17............. 227 49 7 8 1,2 {1+2+2 } 392 .135 I 281+2+3r- Field ...... 187 Guatemala ................ ...... ·..............I.. ·do .... 21-23-21-19....... 225 66 7 9 1,2 2+3+4 405 .141 35 I("" J
~+3+3 } {Tall partly0 M.C.Z .... 2840 lalapa, Mexico ............ ........................do .... 21-19-17.......... 215 ...... 7 9 1,2 2+2+3 1,062....... 35 ntlaslnil. g

0 Do..... 2840 .. ...do .................... ..................... ...do .... 21-19-21-19-17.... 216 56 7 { 1~ } +3+4 lI:l0.0 2840 19-21-19-17•...••.
1,2 2+3+3 729 .160 37

C1Do..... .. ...do..................... ..................... ...40 .... 219 63 7 9 1,2 2+3+4 1,005 .145 M
~f") Do..... 7262 ChIcben Itu, yucatan..... .....................I...4e.... 19-17............. 209 62 7 8 ~+3+6 }1,2 2+3+4 J, OM .143 21

Do..... 7875 .....do..................... E. H. TbompsoD... I...do .... 21-19............. 217 56 7 8 1,2 2+3+4 431 .147 16Do..... 11~ ZeDtl Costa Rica ........... ..................... Female.. 21-19-21-19-17.... 223 45 7 9 1,2 1+2+3....... .126 24
WealeYln 137 FUI wcst 01 Vera CruI, }.......................40 .... 21-23-21-19•••.••. 227 ...... 7 { g } 1,2 2+3+4 .................... 1 Do.Unlv. Moslco.
-- -



REVISION OF THE KING SNAKES.

LAMPROPELTJS MlCROPHOLlS e-.

149

Fig. 70.

1860. Lampropelti8 micropholil COPE, PrOC. Acad. Nat. Sci. Philadelphia, p. 257
(type specimen originally at Acad. Nat. Sci. Philadelphia, now appar
enUy 10lt; type locality, Panama; Dr. John L. LeConte, collector).
FOWLJlR, Proc.Acad. Nat. Sci. Philadelphia, vol. 65, 1913, p. 168.-Coro
nella mia-opholi.a PERAOCA, Bull. Mus. Torino, vol. 11, 1896, p. 9 (Panama);
same, vol. 12,1897, p. 17 (Cuenca, Ecuador); same, vol. 19, 1904, p. 13
(Vinces, Ecuador); Voy. Exp. Sci. Colombie, 1914, pp. 96-lll.-DES
PAX, Bull. Mus. Nat. d'Hist. Nat. Paris, no. 7, 1910, p. 370; Rept. Batr.
de l'Equatenr, 1911, p. 28.~IUJ'1I'IN,Mem. {',amegie Mus., vol. 7, no.
S, 1916, p. 176 (C&cagualito, Colombia).

1861. Coronella doUala fOT1OOllJ JAN. Icon. Gen. Ophid., livr. 14, Dec., pI. 4,
fig." B*" (thiB specimen from Colombia, now probably at Vienna, may
be taken as the type).-BOULENGER, Bull. Zool. Soc. France, 1880, p. 44
(Quito, EcUAdor).-Coronella doliala, var.fOT11l()3(J BOULENGER, Ann. Mag.
Nat. lIiet., vol. 9, 1882, p. 458 (Guayaquil).

1887. OplribolUl doliatlu polyzooUl COPB, Bnll. U. S. Nat.Mus., no. 32, p. 78
(Panama, Darien).

Description.-This is the most southern representative of the genus
known. Its scalation is as follows: Ventral plates, 211 to 228, aver
age about 218; caudals, 40 to 49 (males, 43 to 49, average about 46;
females, 40 to 44, average 42), frequently several entire; suprala
bials, 7, rarely 8; infralabia,1s, 9, sometimes 8, rarely 10; one pre
ocular, two postoculars (fused in one specimen); temporals usually
1+2+3, varying to 2+ 3+ 4; posterior chin shields in contact, shorter
than anterior, or about as long; loreallonger than high or about as
high as long, its upper posterior angle obtuse and its lower posterior
angle acute; scale rows on middle of body 21 or 23, the formulae
commonly 21-23-21-19, or 21-19-17, or 19-21-19-17.

In proportions this form differs somewhat from its nearest rela
tive, polyZ<Yna. The body is fairly stout and of nearly uniform
diameter throughout; the head is more distinctly set off from the
neck; the tail is distinctly shorter and blunter than is usual in poly
zona, varying from 0.112 to 0.136 of the total length (males, 0.114
to 0.136, average about 0.123; females 0.112 to 0.129, average about
0.118). The largest of the few adults examined measured 1,232 rom.,
and probably came from Ecuador.

The pattern (fig. 70) is conspicuously different from that of poly
zona, although built upon the same plan. The homologues of the
white or yellow rings, 13 to 21 in number, are much widened and the
dorsal scales of these rings, instead of being tipped or mottled with
black or entirely without black, have each a conspicuous oval black
spot on the distal end, which often occupies more than half the area
of the scale and may sometimes cover the whole scale. Further
more, the black on the head has so receded as to be continuous only
from the anterior end of the frontal plate to the posterior portion of
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the parietals, and laterally as far as the eyes. The temporals,
labials, and anterior head plates have each a black blotch on the
posterior portion. On the upper labial.s, beneath the eye, there is 8

large black spot.
The rings vary greatly in width, but the red ones are commonly

about as wide as the black and white together. All the a.nnuli are
generally completed on the belly, but the red bands here are often

FlO. 4e.-lUr SROWING LOCA.LIft allCOJU)8 roB L.uD'BOP&Lftll JIlcaOPBOLIII.

checked or even completely filled with black, and, opposite the whit
ish bands, there is often a large black blotch. The dorsal scales of
the red areas are usually black-tipped, but the black may be greatly
reduced or entirely absent.

The colors can not be satisfactorily determined from alcoholic
material, but some of that at hand is in excellent condition. It is
quite evident that the homologues of the red areas of polyzona are
red here also, and that this red may extend across the belly i further-

'e"" ,Coogle J
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more, that the homologues of the white or yellow rings may be
strongly suffused with red (confirming Cope's original description of
a specimen from Panama), and that this red D;lay extend &C1'088 the
belly. The specimens at hand indicate that these rings may, on the
other hand, often be white or yellowish instead of red.

The dental characters from a few specimens are as follows: Max
illary teeth, 15 or 14, 8ubequal, the last two or three only slightly
larger; mandibular teeth, 15, the anterior distinctly larger, decreas
ing in size posteriorly; palatines, 10 to 12, more commonly 10, sub
equal; pterygoids smaller than the latter, decreasing posteriorly, 17
to 19 in number.

Habitat and habits.-Apparently nothing is recorded upon this
subject.

Range.-This form is at present known only from Panama, and
from Colombia and Ecuador west of the Andes. In the latter coun
try it has been taken at 4,200 feet elevation (Fowler, 1913, 168). Its
range meets that of polyzona in western Panama or southeastern
Costa Rica. If intergradation occurs it takes place in this region,
but two specimens from Panama and two from Costa Rica are nearly
typical of their respective forms.

Published records for other localities than those listed are as follows:
Quito, Ecuador (Boulenger, 1880, 44); Cuenca, Ecuador (peracca,
1897, 17); Vinces, Ecuador (peracca, 1904, 13); Nanegal, Ecuador
(Despax, 1910,370); Angelopolis, Colombia (Peracca, 1914,96-111).

Variation.-Since the specimens examined are nearly all from
Ecuador, nothing definite can be said about geographic variation.
Enough of individual variation is included in the description.
Affinitie8.~ geographic grounds polyzona is the only form from

which micropholis can be derived, but from the description it will
appear that it is very distinct from the latter in numerous structural
as well as color pattern characters. The differences between the two
are, however, only such as can be best explained on the assumption

, of the above relationship.
The most conspicuous changes, and how they may be accounted

for, are as follows: (1) The reduced number of temporals has re
sulted from a reduction in size of the upper scute in each row and an
accompanying increase in the size of the lower plates; (2) the ventrals
have undergone a slight decrease in number, a change often paralleled
by other forms in the genus; (3) the caudals have decreased dis
tinctly, a change that is greater than but not different in kind from
that illustrated by other forms; (4) the paired caudals frequently fuse,
particularly near the tip of the tail; such fusion occurs sporadically
throughout the genus, but is more noticeable here than in any other
form; (5) the homologues of the yellow rings of polyz01UL, here more or
less red, have decreased in number, accompanying a decided increase
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in width; (6) the black tips on most of the yellow BCales of polyzooo
have here become much accentuated; (7) the black tips on the red
scales have become reduced in area or have disappeared entirely;
(8) the black of the head has receded, leaving a black spot on the
upper labials below the eye, and leaving the snout and temples free
from black except for a spot on the posterior portion of each Beute,
and occasional minute mottlings; (9) the number of domal scale
rows averages decidedly lower.

The pattern changes represent only a further development of the
pattern of polyzona. The struotural changes represent normal varia
tion in polyzona and all other forms of the genus, but they are changes
that in other forms, notably ilapsO'iilu, are associated with speciali
zation. In fact, in every way micropholis gives the impression that
it is an end form-quite beyond consideration as an ancestral type.
I t must then be looked upon as derived from polyzema and not as
ancestral to it.



Lyt 0/ .p~ci11InlJl0/ Lam.propellU mkropholi6. \
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.!i id> ....... :a.; _.0""

" ] .!i ~t .~'ii ~From whom I I I~
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Musoum. I No. I Locality. I Sex. Scale rows. ..
" .0 ri e .. .. .. I Rl\IIlsrka•rocelved. .. -..,-e " .. 8- -1: .. -C

..,
~

- C 0

" 0. g a ~.93 ..:as ,;> .. " ..
U rn 0 Eo< Eo< Eo< Z

- ------- -- - --------- ----
U.S.N.M... 12301 T.......................... ..................... FcmaJe··121-23-21-19 ....... 219 42 7 9 1,2 {1+3+3 846 0.114 161+2+3

Do....... 12301 ,.......................... ..................... ~!olc.... 21-23-21-19 ....... 220 45 7 9 1,2 1+2+3 361 .117 19

~Do:...... 12301 T.......................... ..................... . ..do..... 121-23-21-19....... 215 43 7 9 1,2 2+3+4 376 .114 18
Do....... 12467 T.......................... ..................... Fcm~le.. 21-23-21-19....... 218

1

42 7 9 1,2 {1+3+3 }1 232 .119 161+2+3 ' Ul
Do....... 14023 Ecuodor................... Dr.Wm. II. Jones .. .. .do..... 21-19-17 .......... 214 40 7 9 1,2 1+2+31 397 .119 18 ...

44 { ~ I} 1+2+3 0
Do....... 14033 .. ...do...................... .....do.............. )!olt' .... 21-19-17.......... 219 9 1,2 {1+2+4 }I,OSO .126 17 Z
Do....... 14037 .. ...do ..................... .....do.............. ...do..... 21-2321-19 17-19 214 I 46 I 7 { g} 1,2 1+2+3 1,038 .136 17 0

I'!l
Do....... 14041 .. ...do...................... .....do.............. ...do..... 21-19-17 .......... 215 46 71 9 1,2 e+2+ 4 } 289 .124 211+2+3 ..,
Do....... 14000 . ....do..................... .....do.............. FC'l1ule.. 21-23 21-19 ....... 214 46

~ I 9 1,2 1+2+4 461 .126 19
~Do....... 24499 Atlantic Side Darien.......

1

Commancler :;('1· )[ole .... 21-1917 .......... 225 49 9 1,2 1+3+4 415 .133 13
[rid!;".

221 41 I 71Acad. Phil. 3427 r {Dr. \\. S. W. IIU'.} F 2 19-17 9 e+
2H } 443 .117 13 ~anamo..... .............. shcllb<'rgc,. 'cm:1lc.. 1 .......... 1,2 1+3+4 ...

Do....... 18109 H'!lgrotoRloCblglla:Jca)"! Max Mrll.ncr ......I ........ 'I' ..................
· .... ·'·· .... 1

71
9 1,1 1+2+3 Head only. Z

J. cuador. Lower posloc- 0
war, [u sed

Ul"lib 4th up·
per labial. Z

Do....... 18118 . ....do...................... ....::.'::::::::::::::J.~:I:...::: 19-21 19-17....... 211 45 7 { ~ } 1,2 ~+3+4 } 280 .121 18 5I 1+2+3
+2+3 } 323 {nail Iho rau,Do....... 18128 .. ...do..................... J9-21-19-17 ....... 219 46 7 9 1,2 1+2+3 .118 19 dolll ontlre. fIl

Do....... 18129 . ....do..•.................. .....<10................do..... 19-21-19-17....... 215 49 7 8 1,2 1+2+3 342 .129 19
Do ....... 18130 {Hutgra, ('himbora.o, ECll' }S. N. Rhoades .. '''1 Fom:1le.. 21-19-21 19 17 .... 214 42 7 { ~ } 1,2 e+2+3 } ~Il .112 IRado,. 1+2+2
Do....... 18133 Hlllgra to Rio Cblgunncoy, Max Me'l7.l1cr. .....IMoJo .... 1!l-21-19-17....... 215 44 7 8 1,2 1+2+3 306 .121 20 MlUlY entlra

Ecnador. caudals.
Do ....... 18131 .....do..................... .. ...do................do..... 19-21-19-17....... 225 45 7 9 1,2 1+2+8 348 .120 19
Do....... 181M .. ...do ..................... .....do................. (10..... 19-21-19-17....... 214 45 7 9 U+3+4 } .122 17 ~umerous on·

/""'.
S. N. Rhoades ..... I FomnJe..

1,2 1+2+4 320 Ilro caudn.ls.
"" , Do....... 18170 Hacienda J alancay, r!lln· 1~21-19-17 ...... 214 41 7 9 1,2 1+2+3 883 .116 17
0 chi, Ecuador.
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U.S.N.ll •. 18173 H1!IInl to Rio Ch!guaDcay, Ku: Koltmer .••..• Female. 1~21-1~17••••••• 211 .. 7 9 1,2 1+2+3 1,062 0.1211 19 I
EClUador.

21 IDo.••.••• 18'111 .•..•40. ..................... .....do..........•... )(ala•••• 1~21-1~17••••••. 214 47 7' 9 1,2 1+2+3 1,140 .183
Carnec1e .•• nIII CacBguaUto, about HI miles Mrs. H. H. Smith .. Female•• 21-21-21-19.•••••. 228 43 7 9 1,2 2+3+4 MIl .1111 18 I

due east of Banta }(arta, !
Dep&rtmellt of WllIda-

21-21-21-19.......1 m
ilena, Colombia.

K. C. Z..•. 14010 Cbooo. Colombia....•..... M. V. Campbell••.. ...do..... 43 7 { Ig } 1,2 2+2+3 404 .119 III i
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Fig. 115.

1887. OphibollU multiltTatul CoPE, Bull. U. S. Nat. Mus. no. 32, p. 78 (Guana
juata).

1887. Ophibolu dolwu ct:H:ei7IeUI (part) CoPB, Bull. U. S. Nat. MUll., no. 32, p.
78 (Guadelaxara; Colima).

1894. Corondla microp1wlu, var. A. BOULBNOBR, Cat. Snakes Brit. Mua., vol. 2,
p.204.

1899. Lampropdtil micropholu oligozona STIlJNBOBR, N. Amer. Fauna, no. 14,
p. 70 (Maria Madre Id}.-VAN DBNBURGH and SLBVIN, Proc. California
Acad. Sci., lief. 4, vol. 4, 1914, p. 149.

1920. Lampropeltil triangulu.m mucmi BLANCHARD, Oce. Pap., Mus. Zool.,
Univ. Mich., no. 81, p. 6, fig. 1 (type locality, Acambaro, Guanajuato,
Mexico; type epecimen, no. 46552, United States National Museum;
E. W. Nelson, collector.)

DestTiption.-This is the west coast representative of the Mexican
lAmpropelte8 allied to triangulum. Its scutellation may be sum
marized as follows: ventral plates, 199 to 231; caudals, 42 to 59;
supralabials 7, infrequently 8; infralabials 9, sometimes 10; pre
oculars, 1, poetoeulars, 2; temporals UBually 2+3+4; posterior chin
shields UBUally in contact, and generally shorter than the anterior;
loreal longer than high, sometimes as high as long; scales rows on
middle of body 21 or 23, the commonest formulae being 21-23-21-19
and 21-19-17.

The bodily proportions are practically the same as for the rest of
the group. The head is only slightly distinct from the neck, the
body cylindrical and of about the same diameter throughout, and
the tail tapers uniformly. The latter varies from 0.120 to 0.150 of
the total length (males, 0.128 to 0.150, average, 0.140; females, 0.120
to 0.137, average 0.129). The largest specimen examined was from
Maria Madre Island, and measured 1070 mm.

The pattern of this form (fig. 65) like that of the other Mexican
members of the group, is made up of pairs of black annuli, 13 to
24 in number, bordering narrow rings of white or yellow and separated
by bands of red. It differs from pobyzona chiefly in the fact that
the scales of the red areas are never tipped with black, and thepaira
of black rings average fewer in number.

The black and yellow rings are complete on the belly, and this is
generally true of the red ones, also. Opposite the latter on the
belly, however, there is frequently a blackish mottling, and toward
the interior of Mexico, this space may be as completely filled with
black as in cmmdata. The yellow rings are of nearly unifmm
diameter or may widen a little on the sides. They are sometimes
mottled with darker laterally, and a black spot mayor may not be
present within their area on the belly.

~21-Ba1L 114--11
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The black rings tend to extend their width dorsally at the expense
of the red, and to become narrowed on the sides. They may com
pletely obliterate the red toward the end of the tail, but on the body
are usually widely separated..

The head is black, except for the region anterior to the frontal
plate, which is much lightened or mottled with dark and light. In
Bome individuals from the interior this condition is restricted to the
extreme anterior end. It is in contrast with the black snout with
light cross band of polyzona, and the entirely black snout of annulata.

1- -\. +---1/6

100

JI'IG. 47.-Xu lIHOWll(G LOCALITY UCOBDSI'OB LAKPBOFBLt'III 'I'J&lANGULUlllfBLBO!l1.

The dental characters, as indicated by the examination of a few
specimens, are as follows: maxillary teeth, 12 or 13, Bubequal,
except that the last two are somewhat enlarged; mandibulars, 13 '
to 15, decidedly larger anteriorly, decreasing posteriorly; palatines.
10 or 11, Bubequalj pterygoids, 18 to 22, smaller than palatines and
decreasing posteriorly.

HabikJ.t aM habitB.-Nothing is recorded on this subject for this
fonn.

Rtmge.-At present nelIoni is known only from western Mexico,
from Acambaro in the state of Guanajuato to southern Sinaloa and
south to Colima, including the Tree Marias Islands. Its southern
limit may be looked for in Michoacan or Guerrero, where its range
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meets that of polyzona. It is probable that it intergrad~ with
Gnflulata somewhere on the Mexican plateau, perhaps in the region of
the divide between the Gulf and Pacific drainage. Its range north
ward can only be surmised, but it should be expected in Sonora
west of the Sierra Madre.

Published records for localiti~ not included in the list of specimens
examined are 118 follows (Boulenger, 1894, 204): Mazatlani Pr~idio,

near Mazatlanj Mezquital del Oro.
Variation and affinitie8.-The material at hand indicates that this

is a fairly homogeneous form, characterized by a low number of
pairs of black annuli separated by broad red interspaces, absence
of black tips on the red scal~, and by alight colored snout mottled
with darker. These characters apply equally well to the Tr~

Marias Islands and to the adjacent mainland, but the numbers of
ventrals and scale rows is distinctly higher on the islands. Using
Boulenger's figures (1894, 204) for Forrer's specimens from the Tres
Maril18, the average for 4 specimens is 231, the extremes 229 to 232 i
this contrasts rather strongly with the average of 214 for 19 specimens
from the mainland. The extremes for these, 200 to 221, do not even
reach the numbers for the islands. .All of the Tres Marias specimens
attain 23 rows of scal~, while from the mainland this number is
possessed by only three, most of the others having the formula
21-19-17. Since the pattern and other structural features seem to
be the same in the island 118 in the mainland forms, it is not d~irable
to make a specific distinction, on the basis of the specimens now on
hand.

While the color pattern seems to be constant on the west coast,
i it is very noticeable that toward the interior of Mexico some speci
i mens have the spaces on the belly opposite the dorsal red areas
I partially or completely filled with black, presenting in this a striking
I approach to anmilata. The snout, too, may be blacker and the red
! interspaces between the pairs of black rings may be much narrower
: and strongly encroached upon by the latter.
j Since, in other respects, this form is like annttlata, it is believed
; t.hat these similarities in pattern toward the interior of Mexico are
i evidence of close affinity between those fOrIDs, and, in fact, are

I,811fficient evidence of intergradation. .
, If the writer's conclusions as to the stem-character of annttlata,
I stated further on, with respect to the forms north of it be accepted
I then the most natural inference with respect to nelsoni is that it, too,
, is a derivative of annulata.
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Fig. 66.

1860. Lampro~ltia annulata CoPE, Proc. Acad. Nat. Sci. Philadelphia, p. 257
(nomen nudum; advance reference to Kennicott's forthcoming article).

1860. Lampro~Uia annulata KBNNICOTr, Proc. Acad. Nat. Sci. Philadelphia, p.
329 (type locality, Matamoros, Mexico; type, Acad. Nat. Sci. Philadel
phia, 3613;2 Lieut. Couch, collector}.-8TBJNBoBR, Proc. U. S:Nat. Mus.,
vol. 14, 1891, p. 503; Proc. BioI. Soc. Washington, vol. 31, 1918, p. 99.
Cor~lla annu.lata (part) GttNTBBR, BioI. Cent.-Amer., 1893, p. 109, pI.
38. figs. A, B, C.

1861. C~lla doliala, var. conjuncta JAN, Icon. Gen. Ophid., Iivr. 14, Dec.,
pI. 4, fig. c (type locality, Brazil-probably through error; type, Milan,
Mus.; from the collection of Prince Max de Neuweid); Arch. Zool. Anat.,
vol. 2, fase. 2, 1863, pp. 237, 242; Elenco siat. degli Ofidi, 1863, p. 46.
BocouRT, Mias. Sci. Mex., pt. 3, vol. 2, 1886, p. 611, pI. 39, figs. 6, 6a
to 6d.-Ophibolua doliatw conjunctw COPE, Proc. U. S. Nat. Mus., vol.
U, 1891, p. 608; Amer. Nat., 1893, Dec., p. 1067.

1875. Ophibolw doliatw annulatw CoPB, Bull. U. S. Nat. Mus., no. 1, 1876, p.
36.-YARROW, Geog. Geol. Explor. Surv. w. 100th mer., vol. 5, chap. 4,
1875, p. 537.--{part) YARROW, Bull. U. S. Nat. Mus., no. 24, 1882, p. 90
(Matamol'08).-CoPE, Proc. U. S. Nat. Mus., vol. 11, 1888, p. 382; vol.
14, 1891, pp. 608, 609; Amer. Nat., vol. 27, no. 324, 1893, p. 1067, fig. 9;
Rep. U. S. Nat. Mus. for 1898,1900, pI. 36, fig. 10.-BRowN, Proc. Acad.

• Nat. Sci., Philadelphia, 1901, Jan., p. 76.-olCeOla doliata annulata COPE,
Rep. U. S. Nat. Mus. for 1898, 1900, p. 895, fig. 219.

1882. Ophibolw doliatw gemili.! (part) YARROW, Bull. U. S. Nat. Mus., no 24, p.
90 (Brownsville, Texas; Caderita, Nuevo Leon, Mexico; Mexico).
STRBCKER, Baylor Bull., vol. 18, no. 4, 1915, p. 38.-Cor~lla doliata,
var. gemili, (part) BOCOURT, Mias. Sci. Mex., pt. 3, vol. 2, 1886, p. 611.

1883. Ophibolua triangulatua annulatw GARMAN, Mem. Mus. Comp. Zool., vol.
8, no. 3, pt. 1, 1883, p. 156.

1888. Ophibolw doliatw occipitali.! CoPB, Proc. U. S. Nat. Mus., vol. 11, p. 382
(neither type nor locality d8llignated); same, vol. 14, 1891, p. 609; Rep.
U. S. Nat. Mus. for 1898, 1900, p. 883.

1894. COF'01Itlla micropholia BOULBNOBR, Cat. Snakes Brit. Mus., vol. 2, p. 203,
var. D.

Kennieott's description of annulata, which was read before the
Academy of Na.tural Sciences of Philadelphia in August, 1860, un
doubtedly was published before the appearance of Jan's confuneta
in December, 1861. The type locality is thus fixed satisfactorily,
as it would not have been had the name conjunda appeared first.
The la.tter is recorded from Brazil and Caracas. It seems impossi
ble that these localities can be correct, as the figure is exactly like

I Thlllocatloa 01 the type speotmen has lJIIly recently been ll8med. Kennloott pve It U Dumbel' 42U3
0/ the United 8tateI National YIUtlWD collection. Tbl.s Dumbel' al present beJongs to a specimen rrom
lbe_loe&Iity aDd ClOIlec*oru tbe type, bul wttich ...... transfllmld atlOlDenulalown tlmeto tbia number
_ the numbel' 1867. Compllliaoo with tile original deeclipllon proves that tbia I.s not the type. Tbe
1aller hal, bowever, been 10uDd In the collection or the Academy or Natural Bcietlces or Pblladelphla,
lUlmber 3813. It UIlIW'II'I to KtIIID.lllOtt's d@Diptlon and bMrI the orlgInal perobmenllabel or the Smtth
IOIIlIn InIUtotlall with the number 42lI3 aDd the mflll8lJl'81Denis aDd scaIalion In the same baDdwrlllnlU
Ib' artcInaI flIItry In thueoord book of tbia .H1UlIWD. When It went to Phlladelpbla I.s nollmown.
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the form from northeastern Mexico (that the black on the belly is
not solid between the yellow rings is because it is the anterior end
of the body that is shown; this is the usual condition with typical
specimens). If we are correct in judging Jan's confuncta to be the
equivalent of Kennicott's anntUata, then the occipitalis of Cope is
also a synonym of annulata, for he expressly states (1891, 609) that
his name is a synonym of conjuncta Jan, having, in 1888, when he
proposed the name occipitalis, apparently overlooked the name
conjuncta.

Description.-The scutellation based upon twelve specimens is
as follows: Ventral plates, 197 to 212; caudals, 40 to 57; supralabials,
7, rarely 8; infralabials, 9, sometimes 10; a single preocular, 2 postocu
lars; temporals generally 2+3+4; posterior chin shields usually in
contact with each other, sometimes separated by a small scale,
shorter than, or about as long as, the anterior; loreal longer than
high; scale rows usually 21-19 or 21-23-21-19.

The bodily proportions are much the same as for the rest of the
group. The head, however, is less distinct from the neck, and the
tail, in the vicinity of the type locality, is rather long. For this
region the proportion of the tail to the total length ranges from 0.138
to 0.167 for eight females, averaging 0.151; two males have t~e pro
portions 0.150 and 0.156; and for a female from Puebla, Mexico, it
is 0.123. The largest specimens examined were from Montemoreles
and Peubla, Mexico; each measured 836 rom.

The pattern (fig. 66) is composed of from 19 to 26 white or yellow
rings, from head to tip of tail, bordered by black and separated by
broader areas of red. The white rings are about I! to 2 scales wide,
uniform in diameter or a little widened on the first row of scales,
completed upon the belly or partially interrupted there with black,
and usually mottled on the sides with darker. The black rings are
generally widest on the middorsal line, sometimes even confluent
here across the red, and narrowest on the first row of scales. They
are continuous across the belly. The red areas, except the first ones,
are not completed across the belly, except partially so in individuals
from the northern limits of the range, but are here replaced by black.
The belly thus normally presents 0. series of large quadrate black areas
separated by much narrower bands of white or yellow.

The head is normally black from the tip of the snout back to the
posterior portion of the parietals and the fifth to seventh upper
labials. In the northern portion of the range, lightening of the snout
begins in the loreo.l and nasal region and the lower side of the rostral
plate. The chin is more or less mottled with black and white. The
first black ring is usually complete on the neck.

Dental characteristics, as exhibited by five specimens, are as fol
lows: Maxillary teeth, 13 to 15, subequal except the'last two which
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are enlarged; mandibulars, 14, 13, or 15, the anterior enlarged,
diminishing posteriorly, a little greater space between the fourth
&Ild the fifth; palatines, 11, 10, or 9, subequal; pterygoids 15 to 20,
smaller than the palatines, and diminishing posteriorly.

The penial characters could not be satisfactorily determined,
, since all the typical specimens were females.

That this form has suffered so at the hands of herpetologists is
doubtless due to the fact that it inhabits 0. region where but little
collecting has been done, and that it is consequently rare in museums.

I Its name has usually been included in the synonymy of its northern

G 6
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l or80uthern relatives. It appears, however, to be 0. well marked form.
From gentilis, its nearest relative on the north, it differs (1) in hav
ing the snout nearly or entirely black instead of lightened on the

. end; (2) in having the white rings of about the same width on sides
and belly as on the middorsal line, instead of widened there; (3) in
having the belly marked with broad areas of black, separated by
narrower bands of white, instead of nearly equal areas of black and
white; and (4) in having a distinctly higher average number of ventral
plates. From polyzona it may be distinguished, (1) by the entire
absence of black tips on the red scales, (2) by the absence of the white
band acr08fl the snout, and (3) by the smaller number of ventrals.
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From nel80ni it is chiefly distinguished by the entirely black snout,
and the completely black areas on the belly, between the white
rings, and the narrower red areas.

Bahitat and habits.-Qf these nothing is recorded.
Range.-This form is best known from extreme southern Texas

and northeastern Mexico. One from Peubla, Mexico, is referable to
annulata, and one in the British Museum, labeled "Tehuantepec,"
belongs probably to this form (Boulenger, 1894, 205). It should
be looked for in the plateau region of southern and eastern Mexico;
westward it apparently intergrades with neUoni. Since the gentili8
of Arizona and New Mexico is most closely related to this form, the
latter may be expected to range pretty well north in Mexico, east
of the Sierra Madre. The only reliable record, aside from those
included in the list of specimens examined, is that for Tehuantepec
(Boulenger, 1894, 205).

Variation and ajfinities.-This form has never been collected in
numbers, and the great majority of specimens obtained have come
from northeastern Mexico and extreme southern Texas. Future
collecting will undoubtedly extend its known range and increase the
limits of its variation. Specimens from Cameron County, Texas,
and the adjacent country in Mexico are typical and homogeneous;
they need not be confused with the gentilis from farther north nor
with the Mexican forms of the triangulum group. The ventrals here
range from 197 to 210-a number that is low for polyzona, a little
lower than nelsoni, and a little high for gentilis and amaura. A
specimen from San Antonio, which has been referred to gentilis, has
193 ventrals, and one from Puebla b,as 213. Boulenger's specimen
(1894, 205) from Tehuantepec, which is probably close to annulata,
has 218 ventrals. This indicates that on the plateau region of
southern Mexico annulata m!y be characterized by a higher average
number of ventra.ls than it possesses in the northern part of its range.
The same may be true of the dorsal scale rows. The Puebla specimen
has the formula 23-21-19, while of those from the type region, only
3 out of 10 have the formula 23-21-19, the rest having it 21-19. This
is significant of the reduced scutellation that will be noticed to charac
terize the forms of the triangulum group northeast and east from
here.

The labia.ls are, as usual, 7 and 9, but 10 in the lower row is attained
by occasional specimens from the type region. The temporals are
usually 2+3 +4, with infrequent drops of one in the second and
third rows. The posterior chin shields are a little shorter or about
equal to the anterior, and the loreal is oblong. The tail is about the
same length as that of polyzona., a little longer than that of the major-
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ityof forms in the genus. The important thing to note in all these
matters of structure is that annulata is typical of the conservative
forms throughout the genus. It is not specialized by having a very
short tail (micropholis) or very long one (pyrr1wmelaena), in having
the temporals reduced in number (elapsoides, micropholis) or irregular
(triangw;um) , in having a high number of labials (pyrrlwmelaefla,
conjunaa) or a low number (elapsoides, rhomlJomaculata), in having
unusually short postgenials (bO'lJlii, calijorniae), in having a low scale
formula (elapsoides, micropholis, holbroo1ci) , or in having a low number
of ventrals (elapsoides, gentilis in Utah). It is near to the normal or
average for the genus.

The pattern, too, is one from which the pattenlS of all the northern
members of the group may be derived. This will be made more
plain later on, but it will be well here to describe the pattern of the
Puebla specimen (fig. 66), since this is theoretically the most primi
tive in the group (no. 9555, Mus. Comp. Zoo!., Puebla, Mexico). It
has 19 white (in alcohol) rings on the body and 4 on the tail. These
are I! to 2 scales in width, are a little mottled with darker, chiefly on
the sides, and encircle the body. The space between the white rings
may be described as black, more or less split with red. The red never
extends onto the belly beyond the tips of the ventrals, and dorsally
it narrows toward the median line and is frequently excluded there
from by a widening of the black borders. The tail is ringed with
black and white. The head is black as far back as the middles of the
parietals, anterior temporals, sixth suprala.bials and fifth infralabials,
except for small irregular spots of lighter on the prefronta.ls and
anterior part of frontal, and in the loreal region. This last is sug
gestive of the light cross band on the snout of polyzona, but it is too
much to say now what its significance may be. It is expected to be
shown that all the forms of the group north and west of anntdata may
be easily derived from such a pattern as this.

About all that can be definitely said of the relationship of this form
to those inhabiting adjacent ranges is that it is a direct relative of
ntl8oni, and of gentilis. It is a fairly safe conclusion that inter
gradation takes place with both of these forms. Its relationship to
polyzona, judging from the material now at hand, is not at all clear,
but it must be close.
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LAMPROPELTIS TRIANGULUM GENTILIS (1Wrd &lid GIrard).
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Fig. 72.

IBM. OphibolUl;gentilil BAIRD and GIRARD, Cat. N. Amer. Rept., pt. 1, p. 90
(type locality: North Fork, Red River, near Sweetwater Creek, Wheeler
County, Texas; type, U. S. Nat. Mus. no. 1853; Capt. Marcy, collector).
MARCY, Ex. Doc. Ho. of Rep., 33d CongreB8, 1st 1leIII., 1854, p. 200, pI.
S.-BAIRD, Pacif. R. R. Surv., vol. 10, pt. 3, no. 1, 1859, pI. 30, fig. 64.
Coronella gentilil (part 1) BOULENGER, Cat. Swes Brit. Mus., vol. 2,
1894, p. 201.

1860. Lampropeltil doliata (part) COPE, Proc. Acad. Nat. Sci. Philadelphia, p.
256 (Kansas).

1860. Lampropeltil multiltriata KENNICOTT, Proc. Acad. Nat. Sci. Philadelphia,
p. 328 (type locality, Fort Lookout, South Dakota; type specimen, U. S.
Nat. Mus., no. 1842; Lieut. Warren and Dr. Hayden, collectors).

1875. Ophibolus multiltratUI COPE, Bull. U. S. Nat. MUB., no. 1, p. 36; Proc. U. S.
Nat. MUB., vol. 14, 1891, p. 611.-Dphibolu, multiltrata COUEB and YAR
ROW, Bull. U. S. Geol. Geog. Surv. Terr., vol. 4, art. 11, 1878, p. 284.
COPB, Rep. U. S. Nat. Mus. for 1898,1900, p. 909, fig. 226.-Lampropeltil
multiatrata STEJNEGER, Proc. U. S. Nat. Mus., vol. 14, 1891, p. 602.

1882.-.OphibolU8 doliatUI gentilil (part) YARROW, Bull. U. S. Nat. Mus., no. 24, p.
9O.-BROWN, Proc. Acad. Nat. Sci. Philadelphia, 1901, p. 75.-BRAN
BON, Kansas Univ. Sci. Bull., vol. 2, no. 13, 1904, p. 402, figs. 25, 200.
DITMARS, Reptile Book, 1907, pp. 340, 348, pl. 106 (upper fig.).-CocB:
BRELL, Univ. Colorado Studies, vol. 7, 1910, p. 131 (footnote).-ELLIB
and HBNDBRSON, Univ. Colorado Studies, vol. 10, no. 2, 1913, p. 91,
pI. 4, fig. 23.-D,ceola doliata gentilis COPE, Rep. U. S. Nat. Mus. for 1898,
1900, p. 894.

1882. Ophibolua doliatUI annulatua (part) YARROW, Bull. U. S. Nus. Mus., no. 24,
p. 90 (Apache, Arizona).

1883. Ophibolua triangulua gentilia GA.1UIA.N, Mem. Mus. Camp. Zoot, vol. 8,
no. 3, pt. 1, pp. 66, 165.

1893. Ophibolua doliatUl By'putUI CoPE, Proc. Acad. Nat. Sci. Philadelphia, p.
387 (HenneB8y, Oklahoma).

1903. Lampropeltil pyrrhomelaena celaenop, STEJNEGBR, Proc. U. S. Nat. Mus.,
vol. 25, p. Hi3 (type locality, Mesilla Valley, New Mexico; type specimen,
U. S. Nat. Mus., no. 22375; H. B. Lane, collector).-8TBJNBGBR and
BARBOUR, Check List, 1917, p.89.

1917. Lampropeltil triangulum gentilia STBJNEGER and BARBOUR, Check List
p. 9O.-8TEJNEGER, Proc. BioI. Soc. Washington, vol. 31, 1918, p. 99.

Ducription.-Forty-six specimens of this form have been available
for study, and from these the following summary of'the%scutellation

i has been derived: Ventral plates, 176 to 212; caudals, 31 to 53
(males, 41 to 53, average 48; females, 31 to 49, average 45); supra
labials, 7, rarely 8; infralabials, 9, rarely 8 or 10; one preocular;
two p08tocul8.l'8, rarely one; temporals usually 2 +3 +4, occasionally
one less in any row; posterior chin shields shorter than the anterior or

t nearly as long, in contact with each other or separated by one or two
~ small scales; loreal distinctly longer than high; scale rows usually
I 21-19, often 21-19-17, on middle of body sometimes 23.
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Head somewhat distinct from the neck; body moderately stout,
cylindrical; tail tapering, 0.115 to 0.156 of the total length (males,
0.124 to 0.156, average about 0.141; females, 0.115 to 0.148, avenge
about 0.134). The largest specimen from a typical portion of the
range (Wheeler County, Texas) is 713 mID. in length. Some exam
ples from central Kansas are larger than this.

The pattern (fig. 72) on body and tail is composed of 25 to 40
whitish annuli from one to three scales wide dorsally and from two
to five in width on the first row of scales. Between these rings are
pairs of black annuli separated by red. The black and white rings
are continuous across the belly, but the space there between the
black rin",as and opposite the dorsal red areas is usually filled with
black. The latter color tends to encroach upon the red, and, on
the middorsal lines the black rings of adjacent pairs are often con
fluent. The whitish rings are usually mottled on the sides with
darker; the belly is generally crossed by approximately equal bands
of black and white, but the white areas may be blotched with darker,
the black may be partly broken up, and rarely there is little or no
black below.

The hea.d is generally a uniform black on the posterior half, and
this black may extend forward over the snout. The latter is, how
ever, usually lightened, at least on the sides. The labials show
va.rying proportions of da.rk and light, corresponding with the extent
of black on the head.

The actual colors of the whitish annuli, according to Ellis (1913,91),
are light gray to bright yellow, while the red varies from sla.te brown,
through brick red, to scarlet. A specimen from Blue River, Nebraska,
bears the note: "Original color: Deep orange, lemon yellow, and
black." The red and yellow fade to white in alcohol.

The dentition, as revealed by the examination of a few specimens,
is as follows: Maxillary teeth, 12 to 14, most often 13, the last 2
slightly larger; mandibulars, 12 to 15, the third a.nd fourth largest, a
little greater space between the fourth and fifth; palatines, 10 or 11,
oftener 10; pterygoids, 16 to 20.

This form may nearly always be immediately recognized by ita
black head with snout mottled with red and black, its conspicuous
black rings which encroach on the red dorsally and are separated by
not more than 40 nor less than 25 whitish annuli on body and tail.
Specimens examined from west of the Rockies, where the color pat
tern is confusingly similar to that of pyrrhomelaena and multicindG,
have less than 200 ventrals, while the latter forms ha.ve several to
many more. Its distinction from amaura and from syspila is given
under these respective forms.

Habitat aM habit&.-Apparently nothing has been recorded on the
natural history of this form.
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Range.-AB here defined, gentilis occurs from western Utah and
southeastern Arizona east to the ninety-seventh meridian, north to
southern South Dakota, and south probably to northern Mexico.

Besides the localities included in the accompanying list of specimens
Ellis (I 91~, 92) has recorded a few other stations for Colorado; Yuma;
Orchard; Clear Creek, near Golden; Beulah; and Baca County.

1hG. MI.-XU SHOWQlG LOCALITY RECORDS J'OR LAKPaOULT18 TIl1AlIIUULUX GKHTILJlI.

Variation.-Considerable variation with locality is indicated by
the ventral plates. The extremes and average for Kansas are about
the same as for syspila in that region; the number is lower in Colorado,
and the few from west of the Rockies indicate a still greater reduction.
It will be interesting to see whether future specimens bear out the
unusual lack of variation in the four Utah specimens now on hand.
Subsequent proof of the existence of a distinct race west of the Rockies
would not be surprising, but the present material certainly would not
justify any separation.
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Table ojacalejormv.ltu oj glmtiZiI.

I Fennu1&. Male. Fem!ll~.

I

I
23-21 1

I
..

21-23-21 1 ..
23-21-19 1 ..

21-23-21-19 1 3
21-19 9 9

19-21-19 1 1
21-19-17 6 ..

19-21-19-17 1 1
19-17 1 ..

- -
Total........ 20 16

,
Geographic differences on scale rows can not be detected from the

scanty material now available. A notable point is the great varie.
bility in formulae. Like the southern forms of the group, 17 rows
toward the posterior cnd of the body is much less common than 19,
and this number is possessed almost exclusively by males. The com
monest formula is 21-19.

Variation in other points of scalation may be considered as only
normal for the group. Reduction in the temporals below 2 +3+4
occurs frequently in the third row and less often in the first two.
There is no evidence that the lower labials are becoming reduced
to 8. In fact, it. may be said that reduction in scutellation from the
mean of the group has not proceeded in gentilia quite as far 88 in
syspila and triangulum.

In spite of the scarcity of specimens certain significant differences
that depend upon locality may be noted in the color pattern, chief of
which is perhaps the inc~ase in dark pigment westward. Eastern
specimens 88 a rule have more red on the snout, while examples from
We$t of the Rocky Mountains may have the whole head black with
only a very little lightening in the loreal region and at the end of the
sn~ut. Likewise on the body, the black pigment increases at the
expense of the red, and frequently excludes the latter altogether from
the donalline,.thus- Pr.e&eQUng -& atriking ~esemblallcato ,mUZti.CiaC:ttJ of
the Pacific region. These differences in pigment are, however, only
average; occasional specimens from east of the Rockies are as heavily
pigmented as those west. The latter are definitely ringed, while those
on the east side of the mountains show a variation toward By8pUa.

Here the black on the belly opposite the dorsal red areas is sometimes
split lengthwise in the middle or is continuous across the belly but
much narrower. Thus specimens from Nebraska and Kansas may
have the red restricted to wide dorsal saddles, but there are usually
no lateral alternating spots.
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Affinitie8.-Very few specimens are available from the southern
portion of the range, but the indication is tha.t no constant di1ferences
will be found to separate gentiliB from annulata. Their close affinity
is indicated in every characteristic. Annulata becomes gentiliB when
the yellowish annuli widen on the sides and restrict the black on the
belly to an area no greater than that of the yellow, and when the black
snout becomes lightened with reddish. Intergradation certainly takes
place with amaura and with BYspila where their respective ra.nges
meet its own. The relationship held to exist between these forms
and discussed at greater length in the summa.ry:of this group ma.y be
expressed in the following diagram:

g~ntiliB BYspila
(Utah, Col.) /

~~.grmnc.18 --+ amaura
(Texas)

f
anm&lata

hJ. IlI.-DuQLUI 1R01mf0 IIfTBInI:&L.l'l'lONS11IP8 BKTWKDl L~PKL'l'IB ftl.UfGtlLt7JI .ulX17U'fA

L. 'f.o~ L. 'f• .ulUlllA,.un> L. 'f. DlIPIL.L
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LYt 0/.peci7Mfll 0/ Lamproptltil triangulum glntilil.
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From whom .!!i .!!i .0 .l!l e §
Museum. No. Locality. Sex. Beale rows. .l!l .0 :'! -'il . .",)- co Remarks.received. 2! co 8. -'0_co

2! ] " ].9 ~
-co '0g '0 "3 ~

-~ ...:> 0. -;o:aS 0" :> oS " o ...
> U en 0 Eo< Eo< Eo< '7----- ---- -- -- -- ---

U.S.N.M .. 184~ Fort Lookout, South Da· Dr. F. V.llayden. Male .... 23-21-19 .......... 198 48 8 9 1,2 2+3+4 323 0.124 38 Type or Lam·
kota. ruopeltl, mu/·

IItrlal4 Ken·
nicott.

{Wheeler County, Te.us,
}captaln Marcy ....

rotYfe orDo..... t8h3 near Sweetwater Creek, ...do..... 21-19-21-I!H7 .... 197 31 7 9 1,2 {2+2H } 713 .115 28 Op ibolv,
north rork or Red River. 2+3+4 gentilu Baird

and Girard.Do ..... 4291 Republican River, Kansae, Hammond ........ Female.. 21-19 ............. 200 45 7 9 1,2 2+2+4 733 .130 30
95 miles west or RUey.

Do..... 4292 Fort Union, New Mexico.. Mollhauoon........ ... do..... 21-19............. 193 45 7 9 1,2 {2+3+3 } 221 .139 272+3+4
Do..... 4760 Fort RUey, Geary County, H. BrandL ....... (?) ...... 21-19-17 .......... 212 48 7 9 J.2 2+2+3 430 .131 33Kansas.
Do..... 7116 Sen Antonio, Texas.......

~~w'::::::::: yale .... 19-21-1!H7-19.... I~ 49 7 8 1,2 ~+3+3 736 .156 25Do..... 8435 Apache, Arizona........... Female.. 21-19.•........... 190 44 7 9 1,2 2+2+4 213 .136 29Do..... 15551 Cook County, 'rexas....... gio~er'l>~'\~I~~~X~: ...do..... 21-22--21-19....... 200 63 7 9 1,2 2+3+3 442 .154 29Do..... 16108 Fort Niobrara, NebrBSka... Male .... 21-23-21. ......... 100 4G 7 9 1,2 2+3+4 220 .132 35Do..... 22375 Mesilla Vnlley, New Mexico H. B. Lnne ....... ...do..... 21-19............. 178 4G 7 9 1,2 2+3+3 562 .163 30 Type or La"..
propeltll wr·
r/lomelaeno
celaenop,

CnUr.Acad. Cedar City, Iron County, Herbert J. Pack... ...do..... ~1-19-17.......... 185 2 Juv. 39
SteJnegcr.

Bel.
........

Utnh.
...... ...... ...... ...... .......

Acad.Phlln. 8009 HennllS88Y, Oklahoma..... E. D. Cope........ Female.. 21-19-21-19....... 200 48 7 { g} 1,2 {1+2+3 } 555 .140 272+2+3Do..... 3611 Kansaa.................... Doctor Hammond Mnle .... 21-19............. 212 51 7 9 1,2 1+2+3 219 .132 39Do..... 3612 .•...do..................... .....do ............ ...do..... 21-19...•......•.. 205 52 7 8 1,2 2+3+4 638 .145 37
Do..... 16631 Fort Harker, Kanses•••.•. E. D. Cope........ Female.. 21-19..•........•. 200 49 7 9 1,2 {2+3+3 } 331 .145 252+3+4American.• 8788 Dlun River, NebrMka ..... Doctor Matthew Male .... ~1-19............. 194 4G 7 9 1,2 2+2+3 355 .143 30

and Mr. Thomp-
11011.

Colo. B. T. } a Wold County, Colorado.... Female.. 21-10............. 1113

~l
7 9 I, ~ {2+2+3 } 508 .131 36C. .................... 2+2+4

Do..... b .....do..................... .................... Male .... ~1-l~~I-I~17.••• 176 7 9 1,2 2+8+8 3117 .146 34
Female.. 21:»-21-1~17••.• ~ 45 7 ~ 1,2 {2+2H ~ 200 .137 3600..... o .....do .................... .................... 2+2+3

~
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81
211
88
40
38
'17
30
40
81
84
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112
39

.130

••••••• ,abOllt
28
84
25

.1'9 I lID

.147 86

.148 30

.131 32

. I I{p~. end
.128 28

3lI
33
27 I Bmall and brit

tle.

ll34

808
511
412

-1
~+~+·1~1,2 :1+2+8

1,~ ~~tt:
~+3+' }1.2 2+8+8

1.2 2+3+'
1.2 2+3+3

9

9

II
9
9

7

7
7

'7
411
45

.~Do..... df~:;::o~m"cOUDt,.. Colo- .•....••..•.•.••• - •••. do._ .• 2:1-1G•••.•••.••••• UN

Do..... e ~~~:WeJdCOWlt,., Colo- }•.•.•.••.••.•.••••• Male •••• 11-19.....•.•...•. 11121 49

'

''''" Do..... f eJd County. Colorado••••••••••••••••..••..•.•••do..... :'1-111............. 184
Do..... . No data; probably Colorad •••••• •• ••••••••• • .• Female.. 23-21....... •••••• :lOt

CoIo.B.AII'. ~ Lon1aDd. (1 mIfee west)••••••••••••••••••••••••do. •••• 11-23-21-111....... m
Col. Colorado.

fj FlAl1d..... D7 Han1aburg, N.bruka•••••••••••.•••.•.•.•.••••••••••••. 21-1~f...........••.•.• •..••• 7 { Ig } 1,2 2+3+4 lav.

I KaDI. B. 582(b) Manhattan, Kan.B.•.•...•...•.•.............. Fema1e.. 21-111............. lIOlI 47 7 II 1,2 2+2+3 &lI1
AlIt. Col.

til 1>0..... 18lM :~~~~~ Kale 21-1~21-111....... 188 43 7 II 1,2 2+2+3 2221 .1211
E!. Do. ••.• 2774 ttan. .••.•••••••••.•••.•••.•.••• F.ma1e•• 21-111............. '»1 41 7 II 1,2 2+2+3 241 .118
:- Do..... 2880 Ottawa. KaDalIa ..

r
~ Do..... 2873 Manhattan, KaDalIa........ •• ••••••••••••.••••• 1oIala•••• 21-111.... ••••••••• lIOlI 51 7 II 1,2 2+3+4 247 .141

Do..... 3'101 M=ty~~Sedgwick Leo 1'. Hllpr...••...do••••• 21-1H7.......... ~1 63 7 II 1,2 2+8+4 6C11 .1110

~ KaDI.Umv. 17 Wallace County, Kan.B. .• F.H.Snow ••••••• Female.. 21-18 1117 4S 7 9 1,2 Ut~~ M7.U4
Do. •••• • Douglas County. KaDalIa... E. B.B~••.••••do..... 21-111............. ~1 45 7 9 1,2 2+2+3 743 .131

M.C.Z..... 64tIl KaDalIa ••••••••••••••••••••••••••••••••••••••••...do •••• 21...21-111....... ~1 49 7 II 1,2 2+3+4 563.136
Do..... 4788 Utah ••••••••.••••••••••••••••••••••••••••••••• Male •.• , 21-18............. 182 110 7 II 1,2 2+3+4 355 161

{2+3+8 •Do••••• 5688 Wallace, KaDsu••••..••••••••••••••••••••••••• Female.. 23-»-23-21-19..•• ~1 48 7 II 1.2 2+2+3 itJ6 .111i
Do..... IlO84 Provo. Utah............... ••.•• •••••.•.•• ••••• Male.... 21~18.......... 188 46 7 II 1,2 2+3+4 228 .111i
Do..... 9085 •••••do••••••.••••.•••••••••••••••••••..••.••••••••do..... 21-111.......... •.• 185 41 7 9 1,2 2+3+3 241 .132

Btan. Umv. 5271 No deta.••••.•••.••..•••.•••••••.•••.••..•••••.••do••••• 11-111...... ......• 190 47 7 9 1,2 2+2+3 483 .1411
Col {

Dry Willow Creek, Ya- {7 IIUm.... 0.. 2 maCounty, Colorado. • do••••• 21-111............. 1115 48 8 8 1,2 2+2+3 8M .141
Do..... 3 •••••do F.maI... 21-23-21-111.......:Ill 41 7 II 1,2 2+2+3 872.122

{
1+2+4Do..... 4 Boulder. Colorado Wale 21-111............. m 48 7 9 1,2 1+2+3 241.132

Do..... 5 Flaptatr WOIlDtain (7,000 (f). ••••• 21-1~17..........:Ill 52 7 II 1.1 1+2+4 Very
feilt>, Boulder, Colorado. IDI&ll.

Do..... 8 Boulder, Colorado (f) .•.••• 21-111............. 1117 45 7 II 1.2 2+3+4 lav•

wesfe~aii' 7 •••••do Mal 1~17............. 191 411 7 II 1.2 :t:t: 2341 .141
Umv. 188 Red Rlver.ArbDaB FemaIe.. 21-111.••.....•....

j
193 41 7 II 1.2 {2+2+3 523 .113

~

-1
~
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LAMPROPBLTI8 TRIANGULUM AMAURA (Cope).

Fig. 67.

1853. Op1ribolw doliattu BAIRD and GIRARD, <:at. N. Amer. Rept., pt. 1, SerpeDtI,
p. 89.-BAIRD, Pacif. R. R. Surv., vol. 10, pt. 3, no. 1, pI. 30, fig. 63.
Coronella doliata (part) DUKBRIL and BrBRON, Erp. Gen., vol. 7, pt. I,
1854, p. 621.--GttNTHER, Cat. Colubr. Snakes Brit. Mus., 1858, p. 41,
val. B.-Lampropdtil doliatul GAKJU.N, S., Bull. EllIIex 1nlIt., vol. 24,
1892, p. 9.

1860. LamproptUia amaura Con, Proc. Acad. Nat. Sci. Philadelphia, p. 2Ii8
(type locality, "unknown"-<>riginal entry of type U. S. Nat. Mus., DO.
5282 reads .. ? YiaBiadppi ").

1863. Corone.uz gentilu JAN, Arch. Zool. Anat., vol. 2, fasc. 2, pp. 237, 241.
1866. Coronelladoliatagenh1uJAN, Icon. Gen., livl'. 17, pI. 1, fig. 2, (FOrtTOWBOD,

Oklahorna).-BocoURT, Miss. Sci. Mex., 1886, p. 610 (part).--o1Mlla
doliata gentiliB Con, Rep. U. S. Nat. Mus. for 1898, 1900, fig. 218 (~.

C&Ilieu PIIIl, Louiaiana).
1875. Op1ribolw doliatul amaunu Con, Bull. U. S. Nat. Mus., no. I, p.36.
1882. Op1ribolw doliatul doliatul YARROW, Bull. U. S. Nat. Mus., no. 24, p. 89.

STucKBR. Baylor Univ. Bull., vol. 18, no.•, 1915, p. 38.-QlCeOla dolitJla
doliata 8TRBcxER, TraIlll. T8X8Il Acad. Sci. for 1901, vol••, pte 2, no. 5, I

1902, p. S.-Lampropdtil doliatw doliatul STRBOKBR. Proc. BioI. Soc.
Washington, NOI. 21, 1908, p. 75.

1888. Op1ribolw doliatw eoc:eineua COPE, Proc' U. S. Nat. Mus., vol. 11, p. 382;
vol. 14, 1891, pp. 608, 609; Amer. Nat., vol. 27, 189S, p. 1067, pI. 28, fig.
10; Rep. U. S. Nat. Mus. for 1898, 1900, pI. S6, fig. 10.-8TONB, Pnle.
Acad. Nat. Sci. Philadelphia, 1903, p. 542 (Limestone Gap, Oklahorna).
STRECKER, Baylor Univ. Bull., vol. 18, no.•, 1915, p. 38.-VroBCA, 8th
Bien. Rep. Louiaiana State Mus., 1918, p. 72.-QaceoltJ doliat4 c:oeciIUlI
COPB, Rep. U. S. Nat. Mus. for 1898, 1900, p. 896 (part).

1888. Op1riboltu doliatw parallelw COPE, Proc. U. S. Nat. Mus., vol. 11, pp. 383,
385 (type locality, unknown; typellpecimen, U. S. Nat. Mo., no. 105«);
vol. 14, 1891, pp. 608, 609; Amer. Nat. vol. 27, 1893, p. 1067 pI. 27, fig. 8; :
Rep. U. S. Nat. Mus. for 1898,1900, pI. 35, fig. 8.-Q.ceola dolialG parolklG :
Con, same, p. 893, fig. 217.-WwGIlT, Proc. Acad. Nat. Sci. Philldel. I

phia, 1915, p. 140. .
1917. LampropeltiB triangulum amaura STBlNBGER and BARBBR, Check LilIt, p. 90.

As here defined, amaura occupies a very limited range in the lower
Mississippi Valley. Nearly every reference in the literature includes
with it individuals here referred to elapsoidu, 8YspUa, gentilil, ,
nilsoni, 8.Od perhaps others. The indications are that it is a fairly
well-defined form, intergrading, however, on the north with 8YBpila,
on the west with gentilis, and probably with annulata on the south
west. The type is typical, 8.Od undoubtedly came from a central
portion of this range, very likely from Mississippi, 88 the original
entry suggests.

Paralltl1L8 Cope is included in the synonomy with some hesitation.
The pattern of the head is like that of 8YspUa, but the body pattern,
which is unlike 8.Oy example of 8YBpila yet examined, occurs in some
specimens of amaura and of virginiana. The scutellation excludes
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the latter, 80 that there is the least difficulty in referring it to amaura.
Where it came from is unknown. Originally only one specimen bore
the United States National Museum number 10544. This was en
tered as from Gainesville, Florida, James Bell, collector. Later
another was found with the same number-I0544. The original
name in the record book is erased and " ! OphiboZw doliat1L8" written
over it. This was probably meant for the specimen which later
became the type of parallel1u. This'" Ophibol1L8 doZiatus" has a
line through it and above is written " , O,ceolo. dap8oidea;" this was
doubtless the specimen that originally bore the number 10544. This,
too, has aline through it, and above it is written" OphibolU8 dOl'i,atU8
paralliltu." Then when it was noticed that two different specimens
bore the number 10544, on~ was given a new number, 20137, and the
type of parallel1L8 was left with the old number. Specimen number
20137 is a perfect example of elaps0ide8, and is without doubt the one
received from James Bell. This leaves para1lelus with no locality
and no way of finding it out.

Ducription.-This form has the following scutellation: Ventral
plates, 180 to 205; caudals, 39 to 51 (males, 41 to 51, average about
45; females, 39 to 47, average about 44); supralabials, 7, infralabials,
9, occasionally 8 or 10; 1 preocular, 2 postoculars; temporals, 2 +2+3
or 2+3 +4, sometimes 1+2+3; posterior chin shields shorter than
anterior, and frequently separated by one or two small scales; loreal
distinctly longer than deep; scale rows usually 21-19, occasionaly as
low as 19-21-19-17, and as high as 21-23-21-19.

This is a small snake, but not as small as elapsoidu. It is rather
slender; the snout is a little more pointed and projecting than that of
gentilu; the tail varies from 0.118 to 0.156 of the total length (males,
0.133 (0.1l8) to 0.156, average 0.143 j females, 0.125 to 0.143, average
0.136). The largest specimen examined measured 629 mID., and
came from Jefferson County, Texas.

The pattern is typically in rings of black, yellow, and red. There
are 18 to 26 yellow rings on body and tail bordered '\\ith black and
separated by red. The yellow rings widen on the lower rows of
scales, and traverse the belly, but are sometimes more or less inter
rupted here with black blotches. The red areas may be continuous
across the belly or interrupted by the ventral junctions of the black
borders of adjacent pairs of rings (fig. 67). The head is usually
black and the snout red, but the red, in a few cases extends back
onto the parietals.

This form may be distinguished from elap80UUs by the greater
number of ventral plates (nearly 200), a maximum of 21 instead of
19 rows of scales, the usually greater extent of black on the head,
the fact that the snout is usually more or less mottled with black
instead of being a uniform red; from sysyUa it may be distinguished
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by the fact that (1) the pattern is in rings, or, when in blotches of
red, there is no ventro-Iateral series of dark spots alternating with
the dorsal blotches, (2) the head is black with a red snout, instead of
red with a posterior black band and various dark-edged light IJl8.rkings
between the eyes, and (3) the number of transverse yellow bands is
not commonly above 23; from gentilis it is best known (1) by the
smaller number of yellow cross bands, usually not more than 25,
(2) by the fact that the black rings show but slight tendency to
encroach dorsally upon the red, and (3) the black of the belly in
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gentilis is usually concentrated between the black rings opposite the
dorsal red areas, instead of being divided with red, as in amaura.

Ha'lYitat and habits.-Qf the natural history of this form no'hing
is recorded.

Range.-AP. here defined, amaura occupies the southern portion of
the Mississippi Valley, from eastern Missis.~ippi to southern Arkansas, •
and west to about the 97th meridian. '

There are no apparently reliable locality records aside from those :
included in the accompanying list of specimens.

Variation and affinities.-With this form we must confine ourselves
to the discussion of individual variation, since the demonstration of
geographic varia.tion is rendered unsatisfactory by the insufficiency

'gill € yGoogle I

~



----,

REVISION OF THE KING SNAKES. 175

and poor distribution of the material, and, except for pattern charac
ters, by the small extent of the range. In the matter of scale rows
it should be noted that the common formula is 21-19. In this, and
the small percentage of specimens with 17 rows at the end, amaura is
like genl:ilis, and probably like annulata (but the undue proportion
of females among the specimens of this form lessens the value of
figures based upon characters that vary with sex). The infrequent
occurrence of a lower formula, as 19-21-19-17, foreshadows a situa
tion that is common in syspUa and still more common in triangulum.
The distribution of scale formulae between the sexes in amaura is as
follows:

Formula.

I
Male. Female. I

i
i

21-23-21-19 0 3
21-19 I 6 7

19-21-19 3 1
19-21-19-17 3 1

19-17 1 0

Thus the formula 21-19 is about as common to one sex as to the
other, and may be considered the normal. In accordance with the
general rule, the higher Iormulae are mostly possessed by females,
o.nd the lower by males.

The number of ventrals in the majority of cases lies between 188
and 199, therefore averaging a little less than annulata in north
eastern Mexico. With the exception oIlocal variation, this number
of ventrals is hardly different Irom that of 81J8pUa and triangulum.
Variation in infralabials and temporals is the same in kind and
o.pparently about the same in frequency as in these same two
forms.

The pattern is rather variable, and to properly interpret this
variation many more specimens must be secured. We may say that
amauro is characterized by a black head, reddish snout somewhat
mottled with darker, and about 22 pairs of black annuli bordering
yellow, and separated by red. The latter color may encircle the
body or be restricted to wide saddles bordered below with black.
When the latter is the case we may have the ventral borders of the
saddles near together on the belly, or, at the northern edge of the
range, they may be indistinct and only just reach the ventrals.
This is a close approach to syspila,. When, added to this, there are
developed alternating spots near the ends of the ventrals, ami the
whitish bands have increased to more than 25, and the black of
the head has receded or become broken up, then we have syspUa.
The change to gentuis is not as well shown for lack of specimens, but
westward, where the paired black rings increase to more than 25,
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and the black spreads more or less over the red, in particular above
the dorsal line. we have gent/ilia.

On the basis of this single form and ita variations, it would not be
safe to assert that evolution had proceeded in one direction and not
in another, for proof that it did not occur in anyone of several ways
would be difficult to produce. We will therefore leave to the sum
mary of the group our hypothesis of its actual relations to its nearest
relatives, and the reasons therefore, and, with the briefest summary,
leave the subject at this point.
. It can hardly be doubted that the closest affinities of amaura are

with syspila on the north and with gentilis on the west, and with
these forms intergradation certainly occurs. With annulata its
relationship is very close, but whether direct or through gentilis is
uncertain. It is the closest relative of elapsoU1es, but between the
two there is apparently a slight but distinct structural gap, strongly
suggesting differentiation of the latter by isolation, followed by a
rejoining of the two ranges.
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LAMPBOPELTIS TRIANGULUM SYSPILA (Cope).

Bml SlI.US; BSD KILl[ Snake

179

Figs. 52, 68.

1861. Coranella doliata JAN, Icon. Gen. Ophid., livr. 14, pI. 4, fig. A (illinois
meridional); Arch. Zool. Anat., vol. 2, lase. 2, 1863, p. 237.-BocOURT,
Miss. Sci. Mex., pt. 3, vol. 2, 1886, p. 609, vol. S, pI. 39, fig. 2.-Ophibol'IU
doliat'IU SHlTB, Gool. Burv. Ohio, vol. 4, 1882, p. 691.-BLATCHLBT,
Joum., Cincinnati Soc. Nat. Hist., 1891, p. 32.-HURTER, Trans. Acad.
Sci. St. Louis, vol. 6, no. 2, 1893, p. 255.-Lampropeltil doliata McLAIN,
Notes Coll. Rept., 1899, p. 3.-Lampropeltil doliatlU HURTER and
STRBCKER, Trans. Acad. Sci. St. Louis, vol. 18, no. 2, 1909, p. 26.
HURTER, TraIlll. Acad. Sci. St. Louis, vol. 20, no. 5, 1911, p. 183.
RUTHVEN, Proc. Iowa Acad. Sci., vol. 19, 1912, p. 'JJYl.

1882. OplMol'IU doliat'IU doliat'IU (part) YARROW, Bull. U. S. Nat. Mus., no. 24,
p. 89.-HAT, 36th Annual Rep. State Board Agric. Indiana for 1886, vol.
28, 1887, p. 210; Journ. Cincinnati Soc. Nat. Hillt., vol. 10, no. 2, 1887,
p. 64 (New Harmony, Ind.); 17th Annual Rep. Indiana Dept. Gool. Nat.
Res., 1892, p. 515.--COPE, Proc. Acad. Nat. Sci. Philadelphia, 1893, p.
385; Rep. U. B. Nat. Mus. for 1898, 1900, pis. 34, 35, figs. 5 to 7.-BRANSON,
Kansas Univ. Sci. Bull., vol. 2, no. 13, 1904, p. 400.~ doliata
doliata MOBBR, Proc. Ohio State Acad. Sci., vol. 4, pt. 3, spec. pap. no. 9,
p. 130.-Lampropeltil doliat'IU doliat'IU STRRCKEB, Proc. BioI. Soc.
Washington, vol. 21, 1908, p. 89 (Hot SpringB, Arkansas).

1888. Ophibol'IU doliat'IU By'pUm COPE, Proc. U. S. Nat. Mus., vol. 11, p. 384
(type locality, Richland County, Illinois; type specimen, U. S. Nat.
Mus., no. 13380; Robert Ridgway, collector); vol. 14, 1891, pp. 608, 609.
HAT, 17th Annual Rep. Dept. Gool. Nat. Res. Indiana, 1892, p. 517.
COPE, Amer. Nat., vol. 27, 1893, p. 1067, pI. 27, fig. 7.-Oacwla doliata
By.pila CoPE, Rep. U. S. Nat. Mus. for 1898, 1900, p. 891, fig. 216.

1892. Ophibol'IU triangul'IU doliat'IU GARIlAN, H., Bull. illinois State Lab. Nat.
Hist. vol. 3, art. 13, p. 295.

1898. CoromUa triangulum, Val. collariB BO:nTGER, Kat. Rept.-Samml. Frank
furt, pt. 2, p. 72.

1903. LampropeUiI doliatUl coccintUII STONE, Proc. Acad. Nat. Sci. Philadelphia,
p. 542 (Petit Jean Mountain, Arkansas; South McAlester, Oklahoma).

1919. Lampropeltil triangulum By.pila RUTHVEN, Occ. Pap., Mus. Zool., Univ.
Mich., no. 66, p. 3.

1919. LampropeltiB triangulum amaura ScHIIIDT, Copeia, no. 73, p. 72 (Sapulpa,
Oklahoma).

This form has usually been known as doliatus Linnaeus, but this
name, as Stejneger has pointed out (1918, 99), can not be definitely
identified with any known form of Lampropeltis. The name SYSpilU8
Cope is the next one to be considered. This is a composite, as a
glance at the list of specimens accompanying Cope's original descrip
tion shows, but the type is definitely indicated, and as this belongs to
the present form its name is available. An error in the locality of
the type occurred in the original entry and was copied by Cope in
his list. The entry in the record book of the National Museum is
Richland, Illinois; this was undoubtedly intended for Richland
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County, Jllinois, as Mr. Ridgway has collected extensively here but
not at Richland, which is in Sagamon County. Richland County
is in much better agreement with the specimen; its pattern is not
typical for 8YspiJtJ" as here defined, but is closely approached by some
specimens from southeastern Illinois and southern Indiana. Saga
mon County is close to the range of triangulum, and an individual
like the type of 8Yspila is not to be expected there.

Description.-The scutellation, as exhibited by nearly a hundred
specimens, is as follows: Ventrals, 180 to 215; caudals, 40 to 54
(males, 43 to 54, average 48; females, 40 to 50, average 47); supra
labials, 7; infralabials, 9, rarely 8 or 10; 1 preocular, very rarely 2;
2 postoculars, rarely 1; temporals commonly 2+2+3, or 2+3+4,
occasionally 1 +2 +3; posterior chin ilhields usually shorter than the
anterior, sometimes about as long, in contact with each other or
separated by a small scale; loreal distinctly longer than high; maxi
mum number of scale rows commonly 21, often 23, very rarely 19,
beginning with 21 or 19 and ending with 19 or 17.

In size and proportion this form is nearest like trialngtdum. The
head is scarcely distinct from the body, is tapering, and blunt; the
body is fairly stout, and cylindrical, except that the belly meets the
sides at something like a right angle; the tail is typically short and
tapers quickly to a horny tip. Of the total length, the tail varies
from 0.114 to 0.157 (males, 0.130 (0.116) to 0.156, average 0.137;
females, 0.114 to 0.146 (0.157), average 0.131). The largest speci
men examined was from St. Clair County, Dlinois, and measured
1060 mm.

The pattern (fig. 68), although apparently in rings when viewed
from above, has definitely changed to the blotched or saddled type.
The whitish cross bands, varying from 23 to 36 (one specimen, 43) in
number, are 1, to 3 scales wide above and from one to several scales
wider on the lower rows. They are usually strongly mottled on the
sides with darker, and are narrowly bordered with black. The black
borders of adjacent pairs meet usually on the first or second row of
scales to inclose the dorsal saddles of the predominating color-red,
or brownish, or gray. These dorsal saddles vary much in width
but are usually decidedly broader than the groups of white and
black bands that separate them. The belly is generally strongly
checked with black and white. On the sides, usually overlapping
ventral and dorsal scales, is a series of small black blotches, often
inclosing some of the ground color, and alternating with the doI'B8.l
saddles. These alternating spots are nearly always present (rarely
fused into a single midventral series), except in transitional individ
uals from the western and southern limits of the range, where inter
gradation occurs with the ringed forms, ge-ntilis and amaura.

The head typically shows a narrow black band across the posterior
extremities of the parietals, followed by a whitish half collar on the
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neck (fig. 52). Anterior to the black band the head is reddish or
brownish to the snout, or the latter may be grayish. The markings
on the top of the head vary much with locality; in southern Missouri
and Arkansas there is much black, lightened by strew or vague
spots of the ground color; in eastern Kansas the black may be
restricted to the tips of the parietals while the rest of the head is
without markings, or the black of gentilis may be more prominent;
eastward the markings typical of triangulum appear in varying com
binations and perfection. Light, black-bordered superciliary spots
are generally present (fig. 52) and often there is a black line from the
eye to the angle of the mouth.

SYBpila is bounded on three sides'by closely allied forms, from which
it is not separated by well-defined physical barriers. Consequently
difficulties in identification must be expected. From gentilis it is
best distinguished by the restriction of black on the head to the
posterior portions of the parietal plates, and the narrower black cross
bands on the body which do not tend to overspread the red areas

1Io. i2.-IaKPBORLTIlI 'l'IUAlfGl1L17K lIYIIPILA (U.S.N.Il. 11"0. llUlllO, JDRBlION CoUN'n', Kl!aOtIKI).
ABOVT Ii X ••~.IIIU. SHOWING 'rTl'ICAL COLOR PAT'l'KBN OJ' A!l'RBIOR IlJm OW BODY.

dorsally; from amaura it may best be known by the greater number
of transverse whitish bands, usually 25 or more, the presence of
ventro-Iateral alternating spots, and the breaking up or practical
absence of black on the frontal and anterior portion of the parietal
plates; from triangulum it may be distinguished by the smaller
number of dorsal saddles-35 or less-the presence of only one series
of spots in alternation with the dorsal saddles, the yellow half collar
behind the head, the incompleteness of the head pattern of triangulum,
and the generally red color of the dorsal saddles as contrasted with
the usually brown or gray in triangulum (See also under Variation in
tri4ng'Ulum, p. 200).

The dentition, as indicated by a few specimens, is as follows:
Maxillaries, 11 to 13, the last 2 a little larger; mandibulars 11 to 14,
the anterior the larger,t; palatines, 10, 11, or 12; pterygoida, 17 to 20.

Range.-As here defined, 8'YBpUa is found from the ninety-seventh
meridian north to northwestern Iowa, south to BOutheastern Okla-
homa, and east to western and southern Illinois, southern Indiana,
and extreme BOuthwestern Ohio, It also may be expected in western

'gill € yGoogle



182 BULLETIN lU, UNITED STATES NATIONAL MUSEUM.

Kentucky, western Tennessee, and northern Mississippi, and it should
be looked for in southern Minnesota.

Specimens have been examined from the following localities in
addition to those represented by specimens in the United Statal
National Museum: New Harmony and Vigo C-ounty, Indiana;
Charleston, Grand Chain (Pulaski County), St. Clair County, and
Horseshoe Lake at Olive Branch (Alexander County), TIlinois; Ames,
Boone, Fort Des Moines, Grinnell, and vicinity of Sioux City, Iowa;
Galena, Missouri; Petit Jean Mountain and Fort Smith, Arkansas;
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South McAlester and Sapulpa., Oklahoma; Manhattan, Douglas
County, Anderson County, and Labette County, Kansas; and near
Belleview (Davidson County), Tennessee.

Habitat and habits.-According to Hurter (1911, 184) this snake
makes ita home around spring houses so as to be near its food-rats
and mice. He mentions finding one hiding under the loose bark of
a heavy rotten log. "I placed it in my collecting bucket with a lizard,
Eumeces fasciatus. On looking into the bucket a little later I found
only a small end of the lizard sticking out of the snake's mouth, and
the wriggling tail, whi('h had been broken off in the struggle, at the
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bottom of the bucket." According to the' same authority this
snake Il is a cannibal, swallowing its own kind and other small ser
pents and lizards."

Branson (l904, 401-402) says that Il these snakes are very gentle.
They never bite unless very much aggrava.ted. When they do bite
they do not strike like other snakes, but take the offending object
in their mouths and shut down on it. Their teeth are so small that
they can do little injury."

Mr. Mackelden of St.. Louis writes that l< nearly all the milk snakes
I have caught were found under rocks, boards, or logs, etc., in the.
early part of the day. I have found them in the open field and also
in the densest woods. The stomach contents of those I examined
revealed earthworms, June beetles, spiders, and smaller insects. I
recall having caught one that was in the act of swallowing a young
blue racer."

This form is so closely related to triangulum and so similar in size
and struqture that its habits must be much the same as those of the
latter.

Variation and a.ffinitU8.-Examination of the table showing geo
graphic variation in number of ventral plates, brings out plainly the
fact that the lowest numbers occur in the southern portion of the
range.

Table of t·entrol plata in ~sp\la.

~----------;----:------~------

Numl)er or: Extremes I :\ veril~
spedmens. I . I ,.

I------------I----l~------:----

Arkansas and Oklahoma __ .
Southern Mi8tlOuri .
East central MiaBouri .
SouthEla8tem Illinois and

BOuthern Indiana .
Iowa .
E8I!tem KanBWl .

8 1S.~193

5 180-198
21 190-213

12 194-20.5
61 203-213
5 202-213

188
190
199.8

201.1
208.7
208

Table of 8ClJlefrmnulal in ~8pila.

Female.Male.Formula.
I
I

1------1----1----1

21-23-21-19 I 3 4
21-19 7 21 I

19-21-19 I 2 2
21-19-17} i 34 13

19-21-19--17 I I

19-17 1 I 0 I
Total.. ....:--4-7--1---40---

I I
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Arkansas and Oklahoma with an average of 188, and southern Mis
souri with 190 show a condition closely like amaura, the average for
which throughout its range is 193. In east central Missouri, and in
southern Indiana and the adjacent portion of Illinois the averages are
200 and 201 respectively. This is closely like the averages for triangu
lum in Indiana and Ohio, and in Michigan, which are respectively 201.6
and 202. The figures for 81JspUa in Iowa and eastern Kansas are 208
in each case. These are high like triangulum in northern illinois and
Wisconsin (202), and gentilis in Kansas (202). The point to be noted
is that on the three sides of its range where 81JspUa meets a closely
allied form it shows in the number of its ventral plates a definite
approach to these respective forms.

Since the dorsal scale rows vary somewhat with sex, and the
specimens available are very limited in number, geographic variation
in this character cannot be conclusively shown. The totals for the
whole range, however, are of interest for comparison with allied forms.
The table shows that the general expectation of a greater proportion
of high formulae in females holds here. While in amaura about half
of each sex has the formula 21-19, in 81JspUa only about one-aeventh
of the males have this number; and, whereas, in the former only a
tenth of the females and half of the males have 17 rows at the end,
in this form about one-third of the females and three-fourths of the
males have this number at the end. This indicates a distinct dif·
ference between amaura and syspUa and a decided approach to
triangulum.

Differences in other matters of scalation between this form and
its near relatives are too slight to demonstrate change with locality.

In its color pattern, as in the number of its ventral plates, 81Jspi/JJ
proves its close relationship to its three nearest neighbors. The
line of separation on the south is arbitrary at best. Here it is the
change from a ringed pattern to a saddled pattern that marks the
change from amaura to ByspUa, while on the north and east it is the
change from a saddled to a blotched pattern that indicates the change
from syspUa to triangulum. Whatever may be our conception of
the origin of these forms, we must agree that 81JspUa gives every
evidence of being an intermediate or connecting link between amaura
and triangulum. On the south, near the range of the former, it is of
smaller size, tends to partake of the ringed pattern of amauro, has
more black on the head, and only scant indications of the complicated
head pattern of triangulum. In Missouri the body is larger, the
saddles of red well-defined, long, and broad, with usually a ventro
lateral series of smaller spots alternating with them, the black is
restricted to a black band across the posterior portion of the parietal
plates, forming an anterior border to the first whitish cross band,
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while on the rest of the head various portions of the elaborate pattern
of triangulum appear, commonly a da.rk-edged light spot over each
eye, and more or less of a light band from behind or over the eye to
the side of the neck, bordered below by a dark band from the eye to
the angle of the mouth. As the range of triangulum is approached
the head markings characteristic of that form attain greater perfec
tion, and some specimens show a tendency to a dorso-lateral fusion
of the dark borders of the first whitish cross band, to inclose an oval
or Y-ehaped spot of white or gray within the ground color of the head
on its posterior portion. This and the shortening and narrowing of
the dorsal saddles are the slowest of the characteristics of triangulum
to appear, and when they have been attained, we sa.y that we ha.ve
triangulum.

Thus, 8!J8pila is central both geographica.lly and structurally to
the three forms, triangulum, amaura, and gentilis, and with each of
these forms intergrado.tion takes place in the region of the common
boundary of the respective ranges.
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303 Ind dence, M1IIIourl •••••••••••••••• J. O. Cooper Female. 21-19..........:m 4Ii I 7 9 1.2 2+3+4 212 0,132
1688 8onn:Tlllnola. Kenmoott do..... 21-19.......... '¥J7 47 i 7 9 1.2 2+3+4 899.1ll6
1688 ••••.do do Male 21-1~17-19.... 198 47! 7 9 1.21{~t~t: 303 .133

1688 do do Female. 21-1~li 197 43 I 7 1~} 1.21{~t~t: 233 .124
1688 do do Hale 21-1~17 198 •.•••• 1 i 8 1.2 2+3+4 &02 ••••••
2344 8'. Louis. lolIasourl Doctor EngiemanL do 2l-1~17....... 3)2 62/ 7 9 1.2 2+3+4 383 . 156 1

2344 •••••do do Female. 21-19..... .••.• 3)6 4Ii 7 9 1,1 2+3+4 532.136
7849 do Doctor Engleman Male 21-19.......... '¥J7 47 7 9 1.212+3+4 238 .139

784Il do do Female. 21-23-21-~21. 314 ~ I 7 : 1.2 ~t~t: 625.133
10084 Hnghes, Ohio R. T. Shepard do 21-~17.••..•• 210 60 I 7 10} 1,2 {2+3+3} 601 .132
10084 do do do. .••• 21-22-21-1~17. 211 42 7 9 1.2 2+3+4 43Il .118
l2I24 Kount Carmel. DlinotI LnclenH. TarnPr.•... Male 1~21-1~li .••• 197 411 ~ ~ ~:~ }1+2+3 221 .143

1:1124 .•••.do do do 2l-~21-1~17.:llO 60 7 Ig ~:~ }2+2+3 211 .183

l2l2li •••••do 1 do do.... ••.••••••••.•••• 316 42 7 ~ j} 1,2 2+3+4 806 .117
13381 Wh.Uand, IndIana.................... Robert Ridp'ay••••.•••.do..... 1~21-1~17•••. 312 43 7 9 1,2 2+2+8 764 .131
1338) Richland COtm'y.aIWnola do Female. 2l-1~21-1~17. llJO 48 7 Ig} 1.2 {~t~t~ 813 .142
13386 Kount Carmel, DlInoIa J. Sohnecl< KaI 21-1~21-1~li. 1911 47 7 9 1,2 2+8+4 M7 .140
139111 Des Koln.-. 10_ R. E11sworth Call Female. 21-1~17-19....:ll3 ~ 7 9 { ~: ~ }2+3H 869 .123

17170 Locality DOt given..................... ••• •••• •••••••..•....••• Male.... 2l-1~17....... 196 411 7 9 1, 2 {~~t:} 370 .140
22722 vm.mllll, IndIana.................... Robert Ridgwey•••••..•.do..... 1~21-1~17.... 19l1 411 7 9 1,2 2+3+4 644 .143
248lI7 T T Female. 2l-1~17 :ll3 411 7 : } 1,2 {~t~t:} 224 .134

31070 Jelr_o COamy, K1IIourI ••• •••••1 JaUUI Hurter. III' do 21-22-21-19....:ll3 411 7 9 1, 2 {~t~t:} 7112 .137
~ CWfCave, St. LoalICotmty .Il1sIourl..

I

,J. Hurter KaI•.••• 21-20-21-1~17. 196 48 7 9 1,2 2+3+4 43l .143

~
+8+4 13648187 R1cII KOl1JItaIDa, Arblllu A. H. Howell do 2l-~21-11l.... 186 48 7 II 1,2 2+8+8 482.

Gll472 Hot Bprtnp, Ark JuUUII Hurter Female. 21-19.......... IRe 47 7 9 1,2 ~:::::t:: 41!0 .1" I 80
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rJ OO\"f' ("'o"ntJ·, h:an.s.. " ~ ................... , _ do .- ................ Malo •.•• 21-10....••.•.. 1114 47 7 01 1 2 !C+ 2 + 3 } 2117 .136 211, '2+3+37. St. Clnlr (~ount~·, Mt..,.'otlrl.••.•• .'•••.••• •.•.. do ................ •••do..... 21-Zl-21-10.... 202 47 7 0 1,2 H3+C 1,000 .123 3C
76 Jnapcr Cotlnt)·, MIs:;ouri................ •..••do................ •••do..... 21-19.......... 187 49 7 9 1 2 e+3+8} 2aI .160 2lI

, 1+2+3
76 Boone County, MissourI.. ••.•••••. " ••• ..... do................ ...do..... 21-1~21-19-17• 201 49 7 9 1,2 2+2+3 246 .138 28n Stono Connt)'. Missouri ................ ..... do ................ ••. do .... 21-1~17....... 180 46 7 0 1,2 2+3+4 416 .164 30
78 Oregon County. MIssourl. ...•••.••.•••. ..... do ................ ... do..... 21-23-21-19.... 193 47 {2+3+3 } .1~ 327 9 1,2 1+3+4 470
ill Jackson County, MIssourI. ............. .....do ................ ...do..... 21-1~17....... 203 45 7 9 1,2 2+2+4 5~ .139 30
III ..... do.................................. ..••. do ................ ... do .... 2l-1~17....... 201 ,,9 7 ...... 1,2 {2+2+4'} 370 .130 33

~1 IIowell County, Allisourl. ......•....... ..... do ................ Female. 21-19.......... 198 I 43 7 { &} 1,2 1+2+3 692 .137 24
>l2 Cuba, Crawford County, MIssouri...... .....do ................ Male.... 21-1~17....... 193 44 7 9 1,2 1+2+3 503 .137 26
83 ..... do ................................. .....do ................ ••. do...•• 21-1~21-19-17. 191 51

7 9 1,2 ~~t~t~ ~ ~ .152 27
9 2+3+3'It Crawford County, MIssouri. ...••••.•..• ..... do ................ ...do..... 21-1~17....... :ll8 47 7 { 8} 1,2 2+3+4 368 .135 31

M St. Louis COWlty, MissourI.. ........... .•.•. do ................ ... do..... 21-19-17....... 196 I 62 7 0 1,2 2+3+3 617 .151 28
{2+3+3 }56 .....do ................................. ..... do ................ }<·emale. 21-19.......... 213 ...... 7 9 1,2 2+3+4 Adult. 26

8i Momgomery Coun~MIssouri ......••• .•.•.do ................ Male .... 21-19-17....... 195 I 47 7 9 1,2 2+3+4 &20 .142 ~
Il8 JelTerson County, ouri. ............ ..... do ................ }<'emale. 21-23-21-19.... 190 44

7 9 I, 2 ~~t~t: ~ 654
.137 28

S9 .....do ................................. .....do ................ ...do..... 21-19-18....... 198
1

43 7 9 1,2 2+2+3 600 .126 27

~ .....do ................................. ..••. do ................ Male.•.. 21-19-17....... 195

~I
7 9 1,1 ~t~t~ 820 .139 27

II ...•. do ................................. ..... do ................ Female. 21-19 .......... 195 7 9 1,2 2+3+. olO5 .133 26l2 ...•. do ................................. ..... do ...................do..... 21-19 .......... 197 I 7 9 1,2 2+2+4 196 .133 28
77 Jackson County, Missourl. ............. J. W. MackeJden...... ... do .... 21-19 ......... ~ 43 7 9 1,2 2+3+. 212 .122 31
i8 .....do ................................. ..... do................. Male .... 21-19-17....... :al4 54 7 { g} 1,2 2+2+3 c82 .145 38

i9 St. Louis County, Ylssouri.. ........... .....do ................ ...do..... 21-19-21-19-18. 205 46 7 9 { ~: ~ }2+3+3 430 .135 35
III Jellerson County, Mlssouri. ............ .....do ................ ... do..... 21-19-17....... 197 60 7 9 1,2 2+3+4 :lOll .1(0 38
~I St. Louis, Ml3soun..................... .••..do ................ ••. do..... 21-19-21-19-17. 203 47

1
7 ~ ~ ~ 1,2 2+2+4 689 .144 29

~ llardm, Illinois ........................ ..... do ................ .•.do..... 21-11l-17....... 206 47 7 ~ 1,2 »3+3 :a> .127 32
:l3 Jorsey COllnty, Dllnols ................. ..... do ................ ... do..... 21-1~21-1~17• 203 ...... 7 9 1,2 2+3+3 Small 24

adult.
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LAMPROPELTIS TRIANGULUM TRIANGULUM (Ladlp6de).

KIIJ[ PAltIl; SPOftED ADDER; CBIlCItIlBED ADDU; HOuaE KOCCAlllN; HOl1llE II.'UIlE.

Figs. 54, 69.

1789. Coluber triangulum LAcBPtmB, Hiet. Nat. Quadr. Ovip. Serp., vol. 2, tab!.
meth., pp. 86,831 (type locality, America).-BoNNATBRRE, Tabl. Encycl.
Meth., 1790, p. 18.~oNNINIand LATRBILLB, Hiet. Nat. Rept., vol. ~,

part 2, 1799, p. 182.-DAUDIN, Rapt., vol. 6, 1800, p. 322.-Bon:, Isia,
1827, p. 537.-LActPBDB, Hist. Nat. Quadr. Ovip., vol. 1, 1836, p. 307.
.Ablabu triangulum DUJlBRIL and BIBBON, Erp. Gen., vol. 7, pt. 1,1854,
p. 315.-LampropeU" triangula COPR, Proc. Acad. Nat. Sci. Philadelphia,
1860, p. 256.-VBBRILL, Proc. Boston Soc. Nat. Hiet., vol. 9.1863, p.I97.
ABBO'l"l', Geol. New Jersey, Append. E, 1868, p. 802.-Au.1lN, Proc.
Boston Soc. Nat. Hiet., vol. 12, 1868, p. ISO; voL 13, 1870, p. 262.
Ophiboltu trtaftgUlum GOODE, Proc. Amer. 1uJB. Adv. SeL, Aug. 1873,
p. 182.-DpmOolus triaftgUIUl SMITH, Sup. to Sci. ~ew8, 1879, p. 6; Geo!.
Surv. Ohio, vol. 4, 1882, pp. 636, 639, 689.-GAJU(AN, S., Mem. MUll.
Comp. Zoot, vol. 8, no. 3, pt. 1,1883, pp. 65, 155, pI. 5, fig. Ii Nat. Hisl
notes, 1887, p. 2.-HIGLBY, Trans. Wisconsin Acad. Sci., vol. 7, 1~, ,
pp. 166, 174.-GAJU(AN, H., Bull. Essex Inst., vol. 26, 1894, p. 85.
RHOADES, Proc. Acad. Nat. Sci. Philadelphia, 1896, p. 392.-Conmella
triaftgUlum BOULBNGBR, Cat. Snakes Brit. MUB., vol. 2, 1894, p. 200.
BOETroEB, Kat. Rept.•Bamml. Frankfurt, pt. 2, 1898, p. 72 (Milwaukee
Wisconsin).-8TBRNFELD, Bitz. Gas. Nat. Freunde, 1913, p. 105.
LampropeUU triangulum ABBO'l"l', Nat. Rambles about Home, 1894,
p. 3OO.-DUNN, Bull. Amer. MU8. Nat. Hiet., vol. 37, art. 23,1917, p.
630.-Lampropeltil triaftgUIUl DUNN, Copeia, no. 25, 1915, p. 63.

1827. Coluber eximim HARLAN, Journ. Acad. Nat. Sci. Philadelphia, vol. 5, pt. 2,
p. 360 (type locality, Pennsylvania).-lIrrcHcocK, Cat. Animals Plante
Massachusetts, 1833, p. 552, ed. 2, p. 5S4.-HARLAN, Med. PhYl!. Be- '
searches, 1835, p. 123.-KIRTLAND, 2d Annual Rap. Gool. Burv. Ohio, 1838
p.167.-8ToRBR, Rep. Fishes, Rapt., Birds MassachUBetts, 1839, p. 227.
HOI.BROOK, N. Amer. Herp., ed. 2, vol. 3, 1842, p. 69, pI. 15.-DBKAT,
New York Fauna, 1842, pt. 3, p.38, plates, Rapt. Amph., pl. 12, fig. 25.
LIN8LBY, Amer. Journ. Sci., 1843, p. 43.-HouoH, Cat. Rapt. Fish8l! St.
Lawrence County, N. Y., 1852, p. 23.-GONTHER, Cat. Colbur. Snakes
Brit. Mus., 1858, p. 91.-QphibolUl eximius BAIRD and GDlARD, Cat. N.
Amer. Rept., pt. 1, 1853, p.87.-BAJllD, Serp. New York, 1854, p. 21;
Pacif. R. R. Burv., vol. 10, pt. 3, no. 1, 1859, pI. 30, fig. 61.-Mu.EB, Rep.
Gool. Surv. Michiga,n, 1861, p. 2S3.-Fooo, Proc. Portland Soc. Nat.
Hiet., vol. 1,1862, p. 86.-Dphibolus eximia Hoy, Geol. SIJl'V., WiBconsin,
vol. 1, 1883, p. 424.-Coromlla eximia JAN, Arch. Zool. Anat., yolo 2,
fasc. 2, 1863, pp. 237, 242; Icon. Gen., liyr. 17, 1866, pI. 1, figs. S, SA,
3B.3C.

1842. Pseu.doelap, Y BBRTHOLD, Abh; d. k. Gas. d. Wiss. G<ittingen, vol. 1, p. 23,
pI. 1, figI!. 11, 12 (type locality, North America). .

1853. OpAibolm clericuI BAJRDand GmARD, Cat. N. Amer. Rapt" pt. 1, p. 88 (type
locality, Clarke County, Virginia; type, U. S. Nat. Mus., no. 2380; C. B.
Kennerly, collector).-BAIRD, Pacif. R. R. Burv" vol. 10, pt. 3, no. 1,
1859, pI. 30, fig. 62-

1856. Ablabu triaftgUlum var. ckriCUI HALLOWELL, Proc. Acad. Nat. Sci. Phila
delphia, p. 246.
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1860. LamproptUu doliala (part) CoPE, Proc. Acad. Nat. Sci. Philadelphia, p. 257
(Del., Washington, D. C.).-ABBorr, Gool. of New JerBey, Append. E,
1868, p. 802.-Ophibolus dolia/us NBLSON, Rep. State Gool. New Jemey,
yol. 2, 1890, p. 647.-O,~oladoliala ATKINSON, Ann. Carnegie MUB., vol.
1,1901, p.l50.-Lamproptltu doliatm STONB, Amer. Nat., vol. 40, no. 471,
1906, p. 167.-EvBJUlANN and CLARK. Proc. Indiana Acad. Sci. for 1914,
1915, p. 345.-FoWLER, Copeia, no. 22, 1915, p. 40.

1875. Ophibolm doliatuB triangulm COPJII, Bull. U. S. Nat. MUB., no. 1, p. 37.
YARROW, Bull. U. S. Nat. Mus., no. 24, 1882, p. 9O.-DAVIS and RICB,
N. Amer. Rept.and Batr., 1883, p. 34; Batr. Rept. Illinois, 1883, p. 29.
BUTLu, Jouro. Cillcinnati Soc. Nat. Hist., vol. 10, 1887, p. 148.-HAT,
3001 Aanual Rep. State Board Agrie. Indiana for 1886, vol. 28, 1887, p.
210; Journ. Oincinnati Soc. Nat. Rist., vol. 10, no. 2, 1887, p. 64.-CoPB,
P!oc. U. S. Nat. Mus., yol. 11, 1888, p. 383.-NBLSON, Rep. State Gool.
New Jemey, vol. 2, 1890, p. 647.-BLATClILJIT, Jouro. Cincinnati Soc.
Nat. Bist., 1891, p. 32.-COPB, Proc. U. S. Nat. MUB., vol. 14, 1891, p.
609.-HAT, 17th Annual Rep. Indiana Dept. Gool. Nat. Ree., 1892,
p. 517.-{)oPJII, Amer. Nat., yol. 27, 1893, p. 1068, pI. 24, fig. I.-DITMARS,
P!oc. Linn. Soc. New York, 1896, p. 13.-{)oPB, Rep. U. S. Nat. MUB. for
1898, 1900, pI. 32, fig. I.-BROWN, P!oc. Acad. Nat. Bei. Philadelphia,

1901, p. 72.-BlUJ'fsON, KaDlla8 Univ. Sci. Bull., vol. 2, no. 3, 1904, p.
399.-WALLACB, 56th Annual Rep. New York State MUB. for 1902, 1904,
p. rl40.-BlUKLBY, Amer. Nat., vol. 37, 1903, p. 264.-NOTESTBlN, 7th
Rep. Michigan Acad. Sci., 1905, p.1l8.-BRIlILBY, Jouro. EIUJha Mitchell
Sci. Soc., 1907, pp. 146, 148.-DITMARS, Reptile Book, 1907, pp. 341, 342,
pI. 103, figll. 1, 3, pI. 105 (upper fig.); Reptiles of the World, 1910, p.
27I.-1'HOKPSON, 13th Rep. Michigan Acad. Sci., 19U, p. 107.-8oKE8,
Proc. Iowa Acad. Sci., 1912, p. 150.-BlUKLBY, Jouro. Elisha Mitchell
Sci. Soc., vol. 30, no. 4, 1915, p. 202.-Lampro1HJlt'i8 doliatua triangulus
DITMARS, Proc. Linn. Soc. New York, 1896, p. 13.-MBARNS, Bull. Amer.
MUB. Nat. Bist., yolo 10, art. 16, 1898, p. 326.-BAY, P!oc. BioI. Soc.
W88hington, vol. 16, 1902, p. 138.-CLARK, 7th Rep. Michigan Acad. Sci.,
1905, p. 1l0.-DrnuRS, Amer. MUB. Jouro., vol. 5, no. 3, July, 1905, p.
98, fi8ll. 4. 5.-SURJ'ACB, Bull. Div. Zool. Pennsylvania, vol. 4, 1906,
p. 174.-FowLBR, Annual Rep. New Jersey State MUB. for 1906, 1907, p.
180.-HAHN, Proc. U. S. Nat. MUB., vol 35, 1908, p. 566.-RUTHVBN,
Michigan Gool. BioI. Surv., publ. 4, bioI. Ber. 2, 1911, pp. 261, 267; 13th
Rep. :Michigan Acad. Sci., 1911, p. 115; Michigan Gool. and BioI. Surv.,
publ. 10, ser. 3, 1912, p. UO.-THOMPSON and THOKPBON, 14th Rep.
Michigan Acad. Sci., 1912, p.I58.-8HUJ'BLDT, Guide to Nature, vol. 5,
no. 9,1913, p. 270, fig. 4.-DuNN, Copeia, no. 16, 1915, p. I.-ENGELHARDT,
et aI., Copeia, no. 17, 1915, p. 4.-FoWLER, Proc. Delaware County Inst.
Sei., vol. 7, no. 2, 1915, p. 4S.-THoKPSoN, Oce. Pap. MUB. Zooh Univ.,
Michigan, no. 18, 1915, p. 5.-ELLIS, 19th Annual Rep. Michigan Acad.
Sci., 1917, p. 49.-Lampro¢tu doliala triangula McLAIN, Notes Coil.
Rept., 1899, p. 3.-O,~ola doliala triangula CoPE, Rep. U. S. Nat. MUB.
Jor 1898, 1900, p. 885, fig. 210.-ATKINBON, Ann. Carnegie Mus., 'liol. 1,
1901, p. 150.-EcKEL, Amer. Nat., vol. 35, no. 40, 1901, p. 152.-MoRBE,
Ohio Nat., "Vol. 1, 1901, p. 127.-REBD, [Snakee Vic. Ithaca, New York,]
l00I.-ECKBL, Bull, NoVl' York State Mus., no. 51, 1902, p. 374.
HENSHAW, S., Occ. Pa.p. Boston Soc. Nat. Rist., vol. 7, 1904, p. 8.
MORSB, Proc. Ohio State Acad. Sci., vol. 4, pt. S, epee. pap. no. 9, p.
lSO.-DROWNB, Mon. Roger Williams Park MUB., no. 15, 1905, p. 11.
McATEE, Proc. BioI. Soc. Washington, vol. 20,1907, p. 10.
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1888. Ophibolus doliatm oollaril COPE, Proc. U. S. Nat. MU8., vol. 11, p. 383 (type
locality, Elmira, Illinois; cotype, U. S. Nat. Mus., no. 2483, E. R. Board·
man, collector); 8B.me, vol. 14, 1891, p. 609; Amer. Nat., vol. 'l:l, 1893, p.
1068, pI. 25, fig. 3; Rep. U. S. Nat. MUH. for 1898, 1900, pI. 33, fig. 3.
OlJMJla doliata ooUaN CoPE, Rep. U. S. Nat. Mus. for 1898, 1900. p.887.
fig. 21I.-LampropeUi8 dolwus ooUaN HAY, Proc. BioI. Soc. Washington,
vol. 15, 1902, p. 138.

1888. Ophibolm doliatm clericU8 COPE, Proc. U. S. Nat. Mus., vol. II, p. 383;
vol. 14, 1891, p. 609; Amer. Nat., vol. 27, 1893, p. 1068, pI. 24, fig. 2;
Rep. U. S. Nat. Mus. for 1898, 1900, pI. 32, fig. 2.-BRowN, Proc. Acad.
Nat. Sci. Philadelphia, 1901. p. 72.-DrnuRS, Reptile Book, 1907, pp.
341, 346, pI. 103, figs. 2, 4, pI. 105 (middle fig.).~lodoliata c1D'ioJ
Con, Rep. U. S. Nat. Mus. for 1898, 1900,p. 888, fig. 212.-EcuL,
Amer. Nat., vol. 35, no. 40, 1901, p. 152.-LampropeUu doliatw cleriI:lu
FOWLBR, Annual Rep. New JeI'8eY State Mus. for 1906, 1907, p. 181.
text figs., pI. 46.

1892. Ophibolm triangulm triangtdw GARMAN, H., Bull. IllinoiB State Lab.
Nat. Hist., vol. 2, art. 13, p. 295.-La7n7Jl'OpeltiI triangulum triangulwn
STBJNEGER and BARBOUR, Cheek List. 191'7, p. 89.-NoBLE, Copeia, no.
88, 1920, p. 98.

1893. Ophibolm dOMtw temporali8 COPE, Amer. Nat., vol. 27, p. 1068, pI. 25.
fig. 4 (type locality, Delaware; type specimen, Acad. Nat. Sci. Phila
delphia, no. 3597; Mr. Drexler, collector); Rep. U. S. Nat. MU8. lor
1898, 1900, pI. SS, fig. 4.-QlJMJla doliata umporali3 CoPE, Rep. U. S. I
Nat. Mus. for 1898, 1900, p. 889, fig. 218.

1900. O,ceola doliata triangulum Con, Rep. U. S. Nat. Mus. for 1898, pI. 18, I

fig. 4. .
1902. Lampropelti3 doliatm doliatm HAY, Proc. BioI. Soc. Washington, vol. 15. !

. 1902, p. 188.

De"cription.-This is the best known form pf the genus, and the
one of which the most specimens have been available for study. The
following summary of the scutellation is based upon the examination
of about 400 specimens: Ventrals, 180 to 213; caudals, 29 to 50l
(males average about 47 and females about 44); supralabials i.
rarely 8; infralabials 9, oCC88ionally 8, less often 10, very rarely 11;
1, very rarely 2, preoculars; 2, rarely I, postoculars; temporals com
monly 2+3+4, often some lower combination, as 2+3+3, 2+2+3,
1+2+3 j posterior chin shields ustiaJly shorter than anterior, in
conta.ct with each. other or separated by 1 or 2 small scales; Joreal
distinctly longer than high, rarely absent; acale rows on middle of
body usually 21, occasionally 23, rarely only 19 (the formula is IDOEt

commonly 21-19-17 or 19-21-19-17, often 21-19, sometimes
21-23-21-19, rarely 19-17).

TIUs sna.ke is of moderate size. An adult is commonly 2~ to 3
feet long. The largest specimen examined was 1,085 mm. in length.
and was taken at Cold Spring, New York. Proportions: Head but
~1ightly distinct from the neck, tapering from the temples forward.
and truncate at the end; body, rather slender, tapering slightly t{l
ward the neck and toward the tail, cylindrical above or very slightly
compressed; belly flat, and meeting the sides at right angles; tail
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0.100 to 0.155 of the total length (males average about 0.135 and
females about 0.130).

Pattern: From head to tip of tail, 28 to 62 dorsal blotches or sad
dles of brown, gray, or red (young and some adults), extending down on
the sides as far as to the fifth to second rows of scales. These blotches
are narrowly edged with black, and set on a ground color of whitish,
yellowish or grayish, minutely mottled with darker. On the sides,
alternating with the dorsal blotches, one or two series of roundish
spots, the upper row brown edged with black, the lower mostly
black; belly checked with black and white, sometimes suffused with
red; on back of head (fig. 54) usually a Y-shaped or oval spot of
white; from the side of the neck forward over the eye, a white band,
meeting its fellow across the frontal plate; a black band from the
eye to the angle of the mouth.

Typical individuals from the northern portion of the range may
be described as follows: Body above with 45 to 60 squarish brown

FIG. M.-LAKrIlOnL'Mll TIlUKG'l1LUlI nIAKG'l1LUlI (ACAD. PmLA., NO. 3621, nolol BBLlIOKT, PmLA

DELPBLL, PIl!lNBTLVANIA). ABO\IT It X If.i.~. lIIi&. SHOWING TYPICAL P.AftJ:IlK or AKTIlIUOa IlKD or
BODY.

blot-ches, narrowly edged with black, that extend down on the sides
to the fifth row of scales; on each side just below the dorsal blotches
is a series of roundish spots, also edged with black, that alternate
with the dorsal blotches; below these lateral spots and alternating
with them is a second series; these are mostly black, but often in
close a little brown, and lie partly on the lower rows of scales and
partly on the ends of the ventrals; between these series of spots
or blotches is a ground color of grayish, minutely mottled with
black, the mottling appearing most strongly on the sides; the belly
i~ white (l'wmetimes tingf\d with red), vari~gated with small quadrate
blotches of black. Prominent on the posterior portion of the head
(fig. 54) is a Y-shaped mark of the ground color, edged with black,
and separated from the white of the neok· by a brown band on each
side that joins the first dorsal bloteh with the brown of the head.
The ground color of the side of the neck is carried forward above the
eye to meet a transverse band of the same color across the frontal
plate. This cross band is bounded in front by 8 brown bar, narrowly
edged with blBCk, which crosses the posterior portions of the pre--
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frontal plates and overlaps the anterior edge of the frontal. An·
terior to this the snout is light, mottled with dark, except for a narrow
bar of black across the prefrontal-internasal suture. There are
usually two oval light spots near the parietal suture; 8. black band
extonds diagonally from the eye to the angle of the mouth. The
labials and chin shields Rro whitish, except for more or less black
near tho sutures.

The dentition, RS indicated by a dozen specimens from all parh
of the range, is as follows: Maxillaries, more often 12, less often 13,
larger in front, decreasing behind, except that the last two are some
what longer and stouter than any of the preceding; mandibulars,
11 to 15, most often 13, distinctly larger anteriorly, decreasing rapidly
behind, the third, fourth, and fifth largest, a slightly greater space
between the fourth and fifth or between the fifth and sixth; palatines,
9, 10, or 11, decrea.cring slightly in size posteriorly; pterygoids, Ii .
to 23, becoming smaller posteriorly.

Although sufficiently distinct as a rule, there is no characteristic
which will always distinguish triangUlum from syspila. These two
forms have baen contrasted under the description of the latw.
Specimens of doubtful identity will be found near the common i

boundary of their ranges, and in Virginia, Maryland, eastern Penn- I

sylvania, New Jersey, Delaware, and perhaps in West Virginia. :
Typical triangulum occurs in all these states, but many individuals :
show marked degeneracy in pattern and in scutellation. Specimens
will be found with as few as 28 dorsal saddles, which extend to the
second or first row of scales, and with head markings typical of
syspila, but such individuals average to have a less number of ven
trals and caudals, and a lower scale formula than similar exam
ples of syspUa. Specimens from these localities identifiable in the
key as syspila must, for the present at least, bG referred on geo
graphic grounds to triangulum.

Habitat and habits.-From Wisconsin and Illinois, east to New
England, this is a common and well-known snake, but in the south
eastern States, except in the mountains, it appears to be rare. It is of
very general occurrence in all upland situations, woods and fields, and
is not uncommon in the vicinity of dwellings and stables. It does
not appear to haunt the shores of streams or lakes, but may be
expected in most other situations. Its wide choice of habitat is
related to the widespread occurrence of its prinoipal food-mice.
For the vicinity of Saginaw Bay, ,nchigan, Ruthven (I911, 267)
says that 1/ they were mostly fOlllld in the decaying logs on the fossil
beaches and pine ridges, where they fed, in part at least, on the
Michigan mouse (PeromyBC'U8 maniculatus bairdii) and the blue-tailed
skink (Eumeces quinquelinealus), as remains of these animals were
found in the stomachs examined." A specimen taken in a hay field
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in Cheboygan County, Michigan, disgorged an adult meadow vole
(Xu;rotus pennsylvanicus); another had eaten an adult shortr-tailed
shrew (Blarina bremcaudata).

Its presence in the vicinity of dwellings may be largely explained
by its fondness for mice. Better than a eat, it can follow a mouse
to its nest and eat the whole brood of youn~. Ditmars (1907, 344)
mentions finding one that had been killed in a barn, in Sullivan
County, New York, that had in its stomach five very yOlUlg rats.
Surface (1906, 178-179) finds that in Pennsylvania three-fourths
of the food of this snake consists of small mammals, chiefly mice,
and that the destructive meadow mouse (Microtm pe1tfl.8'lJloonicus)
constitutes about half its food. This fact alone should be sufficient
to lI.SBure its protection at the hands of farmers and others; and,
when one considers that it is a perfectly harmless, non-aggressive,
unlearing creature, he may well wonder why it is so p6l'8istently
persecuted. Its lack of fear is one cause of its great decrease in
numbers. As a farmer will say, uYou have to kick it out of the way."
Of course it is considered poisonous by the majority of peopJe, and is
killed for that reaaon, or just because it is a snake. Many snakes
are, indeed, of slight, if any, economic value; some, as the rattl&
snakes that destroy pests, have the disadvantage of being poisonous,
but the spotted adder, or milk snake, has perhaps the distinction
of combining the greatest number of valuable tra.ita with the mini
mum of undesirable or neutral qualities. It is true that he must
be charged with the eating of young birds when the nests are located
in accessible places, but Surface (1906, 178-179) has shown that
birds constitute but a small proportion of its diet, and doubtless
some of the birds it is found to have eaten were taken dead. Snakes
and lizards constitute a regular, although small, proportion of its diet.
It is known to eat the Butler garter snake (TM:moophu htZeri), the
smooth green snake (Liopeltis vemalu), the water snake (N~
sipedon), the ring-necked snake (Diadophis '[J'Unctatus, McAtee, 1907,
10); De Kay's snake, the queen snake or striped water snake, the
red-bellied snake, robin's eggs, jumping mice, the white-footed mouse,
and slugs are charged to it by Surface (1906, 178-179); and young
individuals have been observed, in captivity, to eat small dead
minnows, and pieces of the sarne.

"In captivity [Ditmars, 1907, 344] this snake is indifferent in
feeding and seldom lives long. It prefers mice, which are quickly
constricted to death in the reptile's strong coils. Young specimens
can seldom be induced to take food of any character. Although
rather a quiet reptile, the milk snake will sometimes resent handling
in a curious and rather treacherous manner. Without a pretense
of striking it will swing the head about suddenly and grasp the hand,
when it deliberately chews in such a manner that the fine, recurved
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teeth lacerate the flesh sufficiently to bring the blood, although the
minute punctures are but very superficial wounds and heal at once,
like a scratch from a fine point."

It is likely that this snake does much of its foraging at night, as then
it would have the best cha.nce to find mice a.nd the small snakes
and lizards that hide under hoards, logs, and bark. Its occasional
presence in dwellings may be explained, as Surface has indicated
(1906, 177), by the attraetion of a warm atmosphere when the air
outside is cold, or its prowling along crevices, into cracks and holes
may lead it into buildings. Without doubt it is often brought into
cellars and sheds under the bark or in the cracks of firewood.

This snake is oviparous, depositing from 8 to 13 oval eggs (Ditmars,
1907, 344-345) with a leathery shell, and presenting the same soft
and white appeara.nce as the surface of a toadstool. Ditmars records
batches of 8, 11, a.nd 9, laid on July 10, 12, and 28, and hatching on
September 5, 6 to 8, and October'l to 3, respectively. Mr. E. B.
Williamson took a batch of 13 eggs in Wells County, Indiana, in
August, 1917, 7 of which hatched September 15 to 17. O. P. Hay
(1892, 518) reports finding eggs of this snake in Indiana, in a pile of
manure, more or less glued together. Young snakes are about 6t to
8t inehes in length. They molt very soon after hatching.

Nothing definite seems to be known about its hibernation. It
probably burrows in the ground, as it is often turned out by the plow
in the spring. It appears to be rather late entering winter quarters
and early emerging, although probably less so than the garter snake.
Hay (1892, 518) reports taking it in Indiana on March 30, and of
having seen a dead one in the road still earlier.

Range.-From Minneapolis south through northern lllinois,
Indiana (except the southwestern section), eastern Tennessee,
Georgia, and Florida, and north through all the eastern States to the
fort,v-sixth parallel.

On the 'west from Tennessee to Minnesota it moots and inter
grades with its only close relative, syspila. In the southeastern
States, except in the mountains, it appears to be a rare snake. The
most northern record is for a specimen taken in 1917 at Cecil Bay,
Emmett County, Michigan, by Dr.•J. H. EWers; in New England
it has not been reported north of Vassalboro, Maine; it is common
in Cheboygan and Emmett Counties, Michigan, but is not reported
for the Upper Peninsula; it should however be looked for on the
south shore of the northern J>t1ninsula of Michigan, as it has been
taken at Newport, Door County, Wisconsin. In Florida it has been
taken as far south as Can<ller, in Marion County.

The most northern localities for Cana.da are Spence's Lake, Brace
bridge, Ontario, and Aylmer, near Quebec.
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Specimens have been examined from the following localities, in
addition to those represented by specimens in the United States
National Museum: Portland, and Middletown, in Connecticut;
Delaware; Candlet (Marion County), and Gotha (Orange County), in
Florida; Athens, Beverly Hills, Danville (Vermillion County), Glen
Ellyn and Hinsdale (Du Page County), Joliet (Will County), Kendall,

PIO. M.-lIllSJIOW'DlG LOCALITY BSOOllDS rOB LAJIP&OPJ:LTIlI'laL4NGULUX 'rIUANGULUX.

Kenilworth (Cook County), in Illinois; Bloomington (Munroe
County), Bluffton (Wells County), La Fayette, Lebanon (Boone
County), Mitchell (Lawrence County), North Vernon (.Jennings
County), Sims (Grant County), Vigo County, and Winona Lake, in
In(liana; Lewiston, and Vassalboro, Maine; Brookline, Cambridge,
Deerfield, FeltonvilIe, Hudson, Lancaster, Lynn, Magnolia, Malden,
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Medford, Naushon Island, near Northampton, Waltham, Ware,
Warwick, Wenham, and Williamstown, in Massachusetts; Ann Arbor,
Bay View (Emmett County), Berrien County, Brighton (Livingston
County), Cass County, Cecil Bay (Emmett Count!), Charity Islands
(Lake Huron), Douglas Lake (Cheboygan County), East Lake
(Manistee County), East Lansing (Ingram County), Jackson County,
Kalamazoo, Le Roy (Osceola County), Northport (Leelanau County),
Olivet, Orion and Pontiac (Oakland County), Port Austin (Huron
County), Portage Lake (Washtenaw County), Rollins (Lenawee
County), Shelby (Oceana County), Third Sister Lake (Washtenaw
County), Van Buren County, Walnut Lake (Oakland County),
Wayne County, and Ypsilanti, in Michigan; Fort Snelling (near
Minneapolis), Minnesota; North Conway, New Hampshire; Cald
well (Essex County), Delair, Haddonfield (Camden County), Morris
town, Short Hills (Essex County), Snow Hill (Camden County),
Trenton, Woodstown (Salem County), in New Jersey; Albany,
Ashoken Survey (Ulster County), west side Cayuga Lake, Cold
Spring (Putnam County), Cornell Heights, CouBOok, Fallsburg (Sul
livan County), Forest Hills (Long Island), Hornellsville, Hyde
Park (Dutchess County), Irvington-on-Hudson (Wedtchester County),
New Lots (Long Island) Perry City (Wyoming County), Purdy Creek
(Steubon County), Rye (Westchester County), Six Mile Creek (near
Ithaca), Staten Island (Grosmere)J Taughannock Falls (Thompkins
County), Wascabne Mountain (Westchester County) in New York;
Brevard, Pineola (Avery County), Pisgah Forest Reserve, Roan
Mountain (6,000 feet, Mitchell County), ~n North Oarolioo; Columbus,
East Rockport, Franklin County, Hughes (Butler County), Kettlers
ville (Shelby County), Logan County, Sandusky, Youngstown (Ma
honing County), in Ohio; Bakerstown (Allegheny County), Beaver
(Beaver County), Belmont (Philadelphia County), Carlisle (Cumber
land County), Chambersburg (Franklin County), Cherry Run (In
diana County), Concord (Delaware County),ConneautLake (Crawford
County), Cumberland Valley, Diamond Valley (Huntington County),
Fairmont Park and Germantown and Holmeshurg (philadelphia
County), Indian& (India.na County), Jackson Valley, Jennerstown,
Johnstown, LaGrange (philadelphia County), Lewisburg, Linsvillo
(Crawford. County), Lopez (Sullivan County), Ludlow (McKean
County), Mill Creek (Montgomery County), Mount Washington (Alle
gheny County), Northumberland, Overbrook (Philadelphia County),
Pike County, Pittsburgh, Presque Isle, Raymonds (potter County),
Sewickley (Allegheny County), Summit, Tarentum (AlleghenyCounty),
Two Lick Creek (Indiana County), Venango County, Walnut Hill
(Montgomery County), Wama (DelawareCountY)J WaterStreetCHunt
ington County), Waynesburg (Green County), Westchester (Delaware
County), Williamsport (Lycoming County), Wilmerding (Allegheny
County, in Pennsylvania; Hampton County, SO'Uth Oarolina,· Franklin
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County), Knoxville, and Nashville, Tennessee,' Bethel, Vermont; Lou
doun County, and Staunton (Augusta County), Virginia; Cheat River,
West Virginia,' Beaver Lake (Dodge County), Cedarburg, Cedar
Lake (Washington County), Madison, Mauston, Milwaukee, Newport
(Door County), and Waukesha, in lVisconsin; Aylmer (Quebec),
Hull (Ottawa), near Ottawa, Point Pelee (Ontario), Spence's Lake
(Bracebcidge, Ontario), and near Toronto, in Oaruul.a.

Published records, that appear to be reliable, for other localities,
are as follows: Huntington, Connecticut, (Linsley, 1843, 43); Nor
way, Maine, (Verrill, 1863, 197); Springfield, M8.S8achusetts, (Allen,
1868, 180); near Waveland, Montgomery County, (Butler, 1887,
148), and Greencastle <McLain, 1899, 3), Indiana; London, Ohio
(Morse, 1901, 127), Hamilton County, Akron, and Nelsonville, Ohio
(Morse, 1904, 130); Alma, Michigan (Ruthven, 1912, 113); Antrim,
Montcalm, Kent, Ottawa, and Barry Counties, Michigan, (Clark
1905, 110) ; Rockland (Wallace, 1904, r140), Rossie, St. Lawrence
County, New York (Hough, 1852, 23), and Cold Spring Harbor,
Yaphank, Orient, Greenport, and Southold, on Long Island, New
York (Engelhardt, 1915, 4); Stony Run, Cecil County, Ma.ryland
(Fowler, 1915,40); St. Clair township (Allegheny County), Pennsyl
vania (Atkinson, 1901, 150); Shower Hill, New Jersey (Fowler, 1907,
18I); Sunburst, Haywood County (Brimley, 1915, 202), and Chest
nut Knob Mountain, North Carolina (Dunn, 1917, 630).

Variation.-In spite of the apparent constancy and distinctness of
t7'iangw/um in the northern tier of States, the form as a whole is one
of the most variable. The diagram showing geographic differencea
in number of ventrals (fig. 56) brings out some notable variations with
locality. The dependability of the figures varies somewhat with the
number of specimens upon which they are based. It is evident, how
ever, that in the northern and western portion of its range the ventrals
average higher, more than 200, and the extremes are higher than for
the central and northeastern parts. The few specimens from the
southeastern States, except in the mountains, show the high num
bers of the northwest. From New England to Virginia and in the
Alleghenies the averages and the extremes are low, and distinctly
lower in New Jersey and Delaware, and near the District of Columbia.

This variation in ventrals should be compared with the table of
scale formulae. It will be noted that in the states close to the range
of syspila the scale rows average about the same as for that form,
that is, a formula lower than 21-19 is very common in males and a
little less so in females. In New York and Pennsylvania the only
change is a slightly lower average, but in New England, the most dis
tant region, only one male is recorded with a formula of 21-19, more
than half the females have a lower formula than this, and the smallest
proportion of specimens reaches 23 rows. This compares closely with
the southern Alleghenies. The formulae for New Jersey and the
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District of Columbia average still lower than in New England and the
Alleghenies, and it is here that the lowest point of all, 1l}-17, is
attained.

Of other features of the BCutella.tion the temporals are perhaps the
most variable. The normal number for the group and for the genus
is 2 +3 +4, but in this group in particular a reduced number is very
Ventral
plates.
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frequent-the last row is oftenest reduced by one, the second row
less often so reduced, and the first row is the most constant. The
specimens from the District of Columbia show the greatest reduction
in temporals. The accompanying table gives at a glance the aver
ages to two places of decimals, of the temporals in the first and
third rows for Missouri, Massachusetts, and the District of Columbia.

! 'l'empol'll18 Temporals I
oltho oUhe II first ro\'. third row. :

-----------1----1----:

Sy,pi14 in Missouri .......•.., 1.88
Triangulum in ~fllB8achUB~tt8. 1. 94
Triangulu?Tt in District of I

COlumbla.........•........ 1 1.63
I
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This indicates that the District of Columbia specimens have suf
fered an actual reduction in the number of temporal scutes. In the
extent of this reduction they can be compared only with microplwli8,
elapsoides, and 'Virginiana, reduced forms belonging to the same group,
but only distantly related to triangulum.

Bearing in mind the peculiarities of the geographic variation in
ventrals, scale rows, and temporals we have now to consider the color
pattern. As will be evident from the descriptions, triang'll1um is
separated from &yspila almost entirely on the basis of color pattern
differences. Typical specimens of the two forms are very different
appearing animals, and, although intergradation certainly takes place
along the common boundary of their ranges in Illinois, Indiana, and
Ohio, each form seems to retain its distinctive features very close to
the border of its range. Just how true this statement is for Kentucky
and Tennessee can not be told now for lack of specimens, but the few
we do possess indicate that &yspila extends over about the western
third of these States. Throughout the northern tier of States the
typical pattern, as given in the description, is seldom departed from.
The dorsal blotchesllVerage about 47, are almost always more than 35,
and are usually accompanied by two more or less well-developed
series of lateral alternating spots on each side. But in the southern
Alleghenies the dorsal blotches average somewhat fewer, the higher
numbers of the north are rarely, if ever, attained, the blotches often
extend lower down the sides, the two rows of lateral alternating
blotcheS also often extend down lower, and are rather frequently
fused, either partially or completely, into a single series. This does
not mean that typical examples do not occur, but that they are less
frequent than in the north. This reduction in number of dorsal
blotches, accompanied by increase in width and consequent loss of
the upper series of alternating spots, reaches its extreme, as the dia
gram shows (fig. 57), in New Jersey, Delaware, Maryland, and
northern Virginia.

The complicated and characteristic pattern of the head follows, in
a general way, the pattern of the body. It is most perfectly developed
in the northern parts of the range. Even here the chevron on the
back of the head may appear only as a transversely oval spot, and the
white line between, over, and behind the eyes ma.y be partly bridged
by extension of the brown pattern. But in practically aU of these
northern specimens the half collar is completely replaced by the
chevron or its representative. Close to the range of 8'1Jspila the half
collar is often partly or completely developed. Many specimens from
western Pennsylvania and northern West Virginia, while typically
triangulum in other respects, possess the half collar instead of the chev
ron. South in the Alleghenies all conditions of ehevrons and half
collars may be found. Often when the half collar is present there
will be two notches in its anterior border or one in its posterior, rep-
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resenting the arms of the chevron. The District of Columbia speci
mens often have the half collar complete and the other head mark
ings much reduced. Some specimens cannot be distinguished from
examples of &yspila. Those from New Jersey, and Dela.ware a.nd
some from eastern Pennsylvania and parts of Maryland are reduced
in the same way.

Some of these specimens have received varietal names. Thus
Baird and Gira.rd described an individual from Clarke County,
Virginia, as clericu.s, and the name has been frequently used for speci
mens from New Jersey and other states, and the name has been
supposed to apply to a close relative of triangulum that replaced it
on the BOuth. It can be stated, however, that the material at hand
Dorsal
blotch"s. ,-,----r----r------r---,.-----r---.,.-....,
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indicates that the supposably distinguishing features of cZericus have
no constancy and no geographic basis. However, it is not improbable
that when sufficient specimens are available for study, a local race
will be found having its center in New Jersey and Delawa.re, and
perhaps southern Virginia. Stone (1906, 167) and others have noted
that typical triangulum .. appears to be replaced in the coastal plain
regions of these States by individuals with fewer and broader dorsal
blotches and reduced head markings, but as already stated the
present material is insufficient for identifying a sepa.rate race. The
collaris 4 of Cope was based upon selected individuals from Elmira,
Illinois, St. Louis, Mis5ouri, and Washington, District of Columbia,
that exhibited the half collar, regardless of whatever other char-
acters they possessed. .

• .Uthoagll no type WIiI spec!fleaUy designated,~ twice llgured Un1ted BtaUs NatIonal MumJm
Ipeebaen No. 2U3 from Elmlra, IlliDaIII, In OOIII1tcUoA with deaoript1oDs 01 coUorlI, aDd thI8 may therefore
properly be coosldered the type. As this specimen Is a trlangalum, the =e collcril beoomee a synonym.
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Similarly an aben-ant individual from Delaware (Acad. Na.t. Sci.
Philadelphia, no. 3597) became the type of temporalis Cope. There
may be others like this in Delaware (Stone, 1906, 167) but so far
this appears to be the only example of temporalis. The head pattern
is obsolete; the dorsa.! blotches are wide, few, and somewhat fused
with each other; and the scale formula is 19-17.

AffinitW.-Under variation it was shown that triangulum attains
its most perfect development in the northern States, that in the
Alleghenies and on the Atlantic coast it has suffered more or less
reduction in scutellation and pattern, and that the greatest reduction
occurs from southern New York to Virginia. The meaning of this
extreme condition is not at all clear, and, in attempting an explana
tion, it must be remembered that from the whole peninsula of Dela
ware and eastern Maryland we have but & single specimen, and that
all of those from Virginia IU'~ from close to the District of Columbia
or froII\ the Alleghenies. Some of those from the District have been
known under the name of "ckliat,us," and have been supposed to be
the same thing.as what we are hereca.llingSY8pUa. Admittedly some
young individuals can not be told from the latter. Others, however,
are typica.lly triangulum; and still more ate mixtqres. Perhaps this
is a. region of tntergradation between a typical :triangulum and a
coastal variety extending from New Jersey to North Carolina. There
seems to be nothing constant. In this connection it may be remarked
that more than·half of these specimens are very sma.ll, and perhaps
some of the aberra.nt oneS would have died a na.tural death very
soon if they had not been found and preserved. It is a fact that
some of the most aben-ant individuals) described and not described,
are juveniles. Of the .former multistrata Kennicott is an example.
If these Washington specimens wel'e fairly constant in pattern and
scalation and possessed a definite geographic range, they could be
recognized with a name, but such does not appear to be the case.
The resemblance to syspila must be regarded as secondary because
the scutellation is definitely reduced, and the pattern as well bears
every evidence of being capable of derivation by reduction from typi
cal triangulum. Whatever may be the reason it seems evident that
in the parts of its range where triangulum is farthest removed from
syspUa it has a reduced Bcutellation or pattern or both; for example,
New England east of the Berkshires, New Jersey and Virginia east
of the Alleghenies.

The fact that the pattern of triangulum seems to be developed in
perfection only north of the southern lin;lit of glaciers argues against
the assumption of this pattern as primitive. As brought out in the
discussion of syspila, triangulum must be considered as at one end
of the chain, amaura-syspila-triangulum. If we are to favor evolu
tion or differentiation accompanying migra.tion, we can not do other
wise than regard triangulum as the latest of this chain.
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wt of .p~cim~'/~of LampropdlW lriangulum tri4ngulum in tlw United Statu Naticmal .!ftuau'ln.

.9. fi ~ ..!.l .!.l Ii~ i "'~
No. Sax. Scale rows. 0; • -~LooaIlty. From whom rece1ved. .!.l :s ri -'S- ReJ1lllrks.

~ •
~

-~ "'- 00

~ f j ~~
-'1>:1 :0

~ • go .g ! -;:as 0. I 0 rt:J fo< fo< Z
---------------- rs

tTaJ:lcal 01
fumerll. Museum d'RIa- }Female. 7 ~ 10 } 1,2

Ab u trio
1407 NewYork.••.........•........... 21-1~17....... 207 47 2+3+4 &51 0.124 43 angulumDu·toire NatureJle, Parls. ~ 9 meriJ andDl·

bron.
1llG3 Lebanon, Boono County, Indiana. Northwestern University, Male.•.• 21-1~17....... 2lXl 48 7 9 1,2 2+3+4 293 .133 43

S. D. Davis.
2192 Roonoke County, Vlrglnla ....... Charles Shoemaker.......... Female. 21-1~21-1~17. 193 42 7 9 1,2 {2+3H ) 195 128 382+2+3
2314 Bedford, Long Island, New York. Brevoort .................... Male .... 21-1~17....... 200 45 7 { : } 1,2 2+3+3 271 .125 49
2330 BoooervlJ~ New york ........... Doctor Rough............... ...do..... 21-1~17....... 202 45 7 9 1,2 2+3+4 722 .115 49
2342 warre'&; 8SSschusetts........... 'jj,::C·.·ji.·KennerlY·:::::::::

• ..do .... 21-20-21-1~17. 199 45 7 8 1,2 1+2+4 857 .133 150
2380 Clarke unty, Virginia.......... Female. 21-1~21-1~17. 199 .. 7 9 1,2 2+2+3 900 .132 35 Tr,:: 0l:lbo-

c /cUI
BaIrd and
Girard.

2433 Elmira, Illinois .................. 21-19.......... 210 47 7 { : } 1,2 671
rotype Ophl·

E. R. B08rd.man............ MBle.... 2+3+4 .134 39 bel", doUat",

7 K ~ } 1,2 f+2+3

collar" Cope.
4297 Racine, WIsconsin ............... Baird....................... ...do .... 21-23-21-19.... 2lXl 4G 2+3+3 ) 192 .135 42

4888 Mount 10y, Lancoster County, 1. StauJfer.................. ...do .... 21-19.......... 194 49 7 ••.••• 1,2 2+3+3 } 237 .143 43Pennsylvama. 2+3+4

5449 Weshlngton, DlstrlctolColuooble. {2+3+3 }
rotype Ophl............................... ...do .... 21-1~21-1~17. 192 4G 7 9 1,2 2+2+3 070 .143 42 bel... dollat",

7 ~ 10 } 1,2 e+3+ 3 } 710

co/lam Cope.
6247 .....do........................... A. Pourtales ................ ...do..... 1~21-1~17•••• 185 ......

7 ~ :
2+2+3 ....... 28

6247 .....do ........................... .....do....................... Female. 1~17••••••••.• 198 46 1,1 1+2+3 ClGO .133 32
7837 .....do ........................... Dr, E. COues ................ 192 45 7 K ~ } 1,2 e+3+ 3 }....... 30 Specimen.......... ................ 2+2+3 small and

8015 .....do........................... .....do....................... 7 { 1~ } 1,2
poor........... 21-1~21-19 ...• 196 .. 1+2+3 195 .133 33

llO10 .....do........................... .....do...................... ........... 21-1~17-18 .••• 193 47 7 9 1,2 2+3+4 220 .136 ..
8368 .....do........................... .............................. Female. 21-1~17.•.•••. 191 44 7 9 1,2 1+3+3 205 .131 33
8787 Augusta, Georgia................. Woo. PhJ1J1ps ............... ...do ..•. 21-23-21-19.•.• 204 7 9 1,2 e+2+ 3 }....... 32...... 2+2+4
8957 ~';8Lenolr County, Norih J. W. MUner................ Male.... 1~21-1~17•••• 196 48 7 9 1,2 2+2+3 211 .133 39
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t¢List of 8pecimem of Lampropeltis triangulum triangulum in tM United Statu National Museum-Continued.
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..9 .Q~ t IIlo-
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'" .!i ~ ~ ~;; ., 'OS!
No. Locality. From whom received. Sex. Scale rows. .!l .!i ~ ~ f gO' ~1l!! .a Remarks.fi
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-;s tll

~ .. f .. 8- '0_ 00
'0 ] ..

-~:1 .:0

~
§ :l P, :;

~ ';:cIS
~

:l c <> 0
> C.Q ... 0 Eo! Eo! Z

----------------
flT/5 Baltimore, M1:Jand............. Dr. E. COues................ Male...• 21-1ll-21-1ll-17. 195 ~9 7 9 1,2 2+3+~ 311 0.141 50 ~

9212 Looalltr,: not ven (District ol }DepllI'tment ol Agriculture .. 7 { g} 1,2
....

of Co umbia ). Female. 2l-20-21-1ll-17. 182 38 1+2+~ ........ .508 ...... Lorenlabsent. 21
Q2ll4 IIavrede Grace, Harford County, A. L. Kumlein.............. ...do .... 21-19.......... 192 ~ 7 9 1,2 2+3+~ 190 .131 ~

~~Maryland.
e+2+ 3 } 2179571 Washlngton, District ofColumbia. Wm. Talbut ................ Male .... 1\}-21-1ll-17.... 189 ~5 7 9 1,2 I 2+3+~ .133 38

97~5 Montgomery County, Maryland .. WUmer N. Steele ........... Female. 21-19.......... 192 36 7 9 1,1 11+2+3 618 .121 30 LoreaI absent d
on leltslde. 2l

10083 Hughes, Butler County, Ohio..... R T. Shepard............... Male .... 21-lll-17 ....... 205 49 7 8
1,2 ~t5t~ ~ 266

.136
....

46
~

7 ~ 9
1+1+211560 Local1ty not given ............... .............................. ...do .... 1ll-21-1ll-17.... 192 ~5

7 1~
~ 1,2 1+7+?

Adult. 32 l:'

12524 Fort Scott? (Kansas?) .........•.• Lieutenant Eustis........... . ..do .... 21-1ll-17 ...... , 203 51 1,2 2+3+3 206 .141 54 UJ
~

15323 Looallty not given ............... Female. 21-1ll-17 ....... 195 39 7 9 2 {1+2+3 }young 45

~
.............................. I, 2+2+3

15500 Rock Crook VllUey, District ol Lester F. Ward ............. ...do .... 1ll-21-1ll-17.... 185 42 7 9 1,2 2+2+3 191 .130 29
Columbia.

17292 Washington, District of Columbia. H. M. Smith ................ ...do .... 1ll-17.......... 196 47 7 { ~ } 1,2 1+2+3 187 .123 28 21
172113 .•••.do........................... G. E. Mltchell. ............. ...do..... 1ll-21-1ll-17.... 183 42 7 9 1,2 {2+2+3 } 360 .131 30 ;2+2+1
17478 LaFaye~Indlana .............. F. C. Test................... Male .... 21-23-21-19..17. 208 7 9 1.2 2+3+4 1,116 36 0
Il1011 Takoma ark, District of Co- RW. Sbllteldt ............. ................ 36 Poor specimen. 2l

lumbla.
~19137 Gwynn's FallS, Baltimore, Mary· }Albert Hassel!. .............. Female. 21-19.......... 197 24 7 9 1,2 {2+2H } 226 .124 «land. 2+3+4

1985G
~s%~°ifo;~mery: bOWitj.;· FE:~~;;c:;;c·; ........ : :::: :::::

Male.... 21-1ll-17.....•. 202 47 7 9 1,2 2+3+4 960 .134 49 I(
2OG« Fcmale. 21-20-21-19.... 190 41 7 9 1,2 {2+2+3 } 856 .132 31 d

Maryland. 2+3+3
~22319 Rosslyn, Alexandria County, M. L. LInnell ............... ...do .... 21-1ll-17....... 186 39 7 9 1,2 2+3+4 362 .125 37

Virginia. d
23940 La Fayetto, Indiana............. F. C. Test................... Male•••. 21-1ll-17 ....... 210 (8 7 9 1,2 {2+3+3 }~~t ....... 43 j(2+3+4

24.«2 D1.'ltrlot of Columbia............. Cbllorles Long................ •••do .. " 1ll-21-1ll-17.... 180 ...... 7 9 { 1,1 ~1+2+3 790 ......+~t1,2

25374 Markleton, Somel'8et Cotmty, }o. W. l'rcntlM,lr..... , ..... ...<10 .... 21-»-21-19-17. 202 47 7 { &} 1.2 {2+2+3 } m .138 42
1+~+3;

D~:'~J~~~~·.............. •••do..... 19-~111 17....- 190 .0 7 8 1,2 ~+a+. 737 . l3-1 40 Error for New
2&1113 Wm. r.B..h·............... J'orftoft71'
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.141
.133

.139

760
939
791

181 1~ ; ~ ¥} I. 2 {~:::t::: } 230 .136 40

200 liO g 1,2 2+3+4 atO .132 46

198 46 7 10 1,2 2+3+4 404 .126 44

193 47 7 9 1,2 2+3+4 309 .136 63

192 49 e+3+ 3 } 350 .140 477 9 1,2 2+3+6
196 46 7 9 1,2 2+2+3 256 .35 136
204 48 7 9 1,2 2+3+3 294 .132 44
HI9 51 7 9 1,2 2+2+3 684 .142 50

21-19-17 .

21-19-17 .

21-20-21-19-17.

21-19-21-19-17.
21-19-17 .
21-19-17 .

:lCl318 IWllShmllum, lJlatnCloCCoIUmbla./ Dr. W. O. TlIdOD· I dO •..•/10.21-10.17•.•.
28660 Newport, RhOde tsland.......... E. A. ),[OOrn9 do.... 21-10-21-10.17.

28670 do do...................... Female.
28671 do do Male .
29302 S~oy Man Mountain, Poge} pCounty, VlrglnJa. Wm. almer do ...•
30721 LooaIitynotglven Female.
33528 LakeMaxlnkuckee,Ind.lana...... B. W. E\"ermann do .
33758 Oreen Briar River, at HInton, Male .

West VirginIa.
33842 SlmshGrantCounty, Indiana M. Knowlton do 21-10.17 198 47 7 91 1,2 2+3+4
36773 One- alf mile south of Stribbllng }L S . { 1,2 2+2+3Gap, AugustnCounty, Virginia. . teJneger do 21-19-21-19-17. 187 42 7 9 I, I 1+2+3
36779 Stribbling Springs, Augusta do do 21-19-17....... 197 45 7 91 1,2 2+3+4

C{)unty, Virginia. I
36086 Luray, P~eCoUllty,Virginia Mrs. E. P. Miller do 21-19-17-19.... 205 I 49 7 9 1,2,2+3+4 I 228 I .136 49
38882 Garrett I ark, Montgomory }G S . 1{1+2+31}COUllty, Maryland. ,.. Mlller,Jr Female. 19-21-19-17.... 100 46 7 9

/

1,2 1+3+4 196 .138 34

. 9 I 2+3+4 To
38951 Woodside, Montgomery County, J. E. Benedict Male 21-19-17 10·\ 7 { 8} 1,2 {2+3+21} {vent

Maryland. I I 23
39010 Stithton, Hardin County, Ken· E. J. Carrico Female. 21-20-21-19-17. 20-1 46 7 { g} 1,2 I{U~t~} 763 36

tucky. . 2+2+3
44173 Pennsylvania? do 21-19 197 47 7 9 1,2 2+3+4' 263 .132 52

44340 Roan Mountain, Nortb CarolinA, }c H {7 9 1,21\ I 86,000 feet. . art Merriam '" .do 21-19-18....... 199 44 1 1 1,1 f2+2+3 222 .122 4

{
9} I 2 {2+3+31} 225 .129 53«3,n 1 ·dO do Male .•.. 21-19-18 195 46 7 81' 2+3+·1

48734 Clarke County. Virginia Doctor Kennerly Female. 21-19-21-19-17. 193 4~ 7 9 l;~ ~t~t1 m :l~ I ;;
1~~ ·M~i~~:Pike·coillit;;.-pennSYI:· ·~t;;::,;·~f·~~~~~~~.·.·::::::: '~~~:'.'.'.: ~~~~=:~~~:::::: :~ ~ { ~!} 1,2 gt~t: I 903 .138 51

·s Sh B l I {1,2 2+2+3 I I40015 IS~a'f:,c prlngs, eepscot ay, G. r. Merrill do 21-HH7_ 201 48 7 8 0,2 2+2+4 644 .132 57
. C {1+2+3 I49616 Between haln Bridge and Ch!,r: M J Rathburn Female. 21-19.......... 100 44 7 9 1,2 1+2+41 188 .140 32

~ydnlc, Fwrfax County. VlrglOIB " .. { 1,1 2+2+3
52389 DlstnctoIColumbla F.. 8. Shepard Male 19-21-19-17.... 1il7 42 7 9 12 1+2+3 939 .133 3\
52300 Ithncn,NewYork do Female. 21-23-21-19 19! 42 7 911;2 2+3+4 601 .1291 32
52391 do do .. _ _ Male 21-19-HH9 190 7 9 1,2 2+3+4 983 45

~~ :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::1::::::::::::::::::::::::::1::::::::::.:::::::::::::::::::::::::::::1:::::::::::::::::::::
56471 IFrankJinCoIIDty.Tennessce J.Hurter Female. 21-19 201 42 7 9 1,22+3+4 458 .109 38
60848 l'oolesvitle, Montgomery COllnty, J. E. Benediet,jr Male 21-20-21-19--17. 191 43 7 8 1,2 1+2+3 1,072 .134 36

Mo.rylano. I62193 Rappahannock or Loudoun _ Female. 21-19-21-19-17. 205 41 7 9 1,2 2+3+4 209 .129 43
County. Virginia.

621941 ·do I · · ' Male 2l-19-21-19-17·1 184 45 7 8 I 1,2 2+3+4 206 .145 40
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LAMPROPELTIS ELAPSOIDBS ELAPSOIDBS (Holbrook).

SCARLET lUNG SliAltE, RED lUNG 8NAIE, THUNDER 8NAltE. "CORAL 8NAltE."

Figs. 58, 73.

1789. Coluber doliatus LACjPEDK, Hist. Nat. Serp., vol. 2, tabl. meth., pp. 104,
294.-DAUDIN, Rist. Nat., vol. 7, 1800, p. 74.-lIABLAN, Journ. Acad.
Nat. Sci. Philadelphia, vol. 5, pt. 2,1827, p. 362; Med. PhyB. Reeearche.
1835, p. 125.-1Natrix dolit.tus YUREM, Versuch Syat. Amphibian, 1~
p. 129.-Coromlla doliata HOLBROOK, N. Amer. Harp., ed. 2, VO\. 3,
1842, p. 106, pI. 24.-Dphibolus doliatu8 GARIIAN, S., Mem. MIllI. Comp,
Zool., vol. 8, no. 3, pt. I, 1883, pp. 64,154, pI. 5, fig. 2.-Coronella doliGtlu,
BOlE, Isis, 1827, p. 5S9.-Coromlla dolial6 BOULENGBR, Cat. Snakes
Brit. Mus., 1894, p. 205.

1837. COT01ltlla coccima SoHLEGEL, Essai Phys. Serp., p. 57, pI. 2, fig. 11.
GtlNTHlnl, Cat. Colubr. Snakel Brit. Mus., 1858, p. 42.-JAN, Arch. Zoo\.
Anat., vol. 2, fase. 2, 1863, pp. 237, 239; Icon. Gen. Ophid., livr 17,
1866, pI. 1. fig. l.-BocoURT, Miss. Sci. Mex., pt. 3, vol. 2, 1886, p. 1108.
vol. 3, pI. 39, figs. la to le.-LampropeUia coccima Con, Proc. Acad.
Nat. Sci. Philadelphia, lSftO, p. 257.-Dpiribolm coccineul BRDlLBT,
Joum. Eliaha Mitchell Sci. Soc., vol. 21, no. 4, 1906, p. l1i2.

1838. Coluber elap«W1u HOLBROOK, N. Amer. Herp., ed. 1, vol. 2, p. 123, pl. 28
(type locality, South Quoolina and Georgia).-Calamaria elaplOidea HOL

BROOK, N. Amer. Herp., ed. 2, vol. S, 1842, p. 119, pI. 28.-DBXU,
New York Fauna, pt. S, 1842, p. 49.-D~ elapaqitka BAIlID IlDd
GIRARD, Cat. N. Amer. Rept., pt. 1, 1853, p. 133.-JJCHTE~IlTEUl,llul.
Zool. BerolineI1llell, 1856, p. 24.-Con, Proc. Amer. Philoe. Soc., vol. 17,
1878, p. 65.-YARROW, Bull. U. S. Nat. Mus., no. 24,1882, p. 89.-DAVII
and RIOE, N. Amer. Batr. Rept., 1883, p. 33.-CoPE, Proc. U. S. Nat
MUI., vol. 11, 1888, p. 381; Proc. U. S. Nat. MUll., vol. 14, 1891, p. 006.
LOENNBBRG, Proc. U. S. Nat. MUll., vol. 17, 1894, p. S26.-CoRY, Hunting
and Fishing in Florida, 18i6, p. 130.-CoPB, Rep. U. S. Nat. Mna. for
1898, 1900, p. 900, fig. 221, pI. 18, fig. 3.-WRIGHT, Proc. Acad. Nat. Sci.
Philadelpb;ia, 1915, pp. 139, 140, 148.-DpIribolua elaplO'idetu GARKAN,

H., Bull. illinois State Lab. Nat. Hiat., vol. 3, art. 13, 1892, p. 229 (ADDa,
Ill.).-Lampropeltu ela]mJidu STJuNBOBR and BARBOUR, Check Lilt,
1917, p.88.-8rBlNBGBR, Proc. BioI. Soc. Washington, vol. 81,1918, p. 99.

1883. Ophiboltu doliatlu elaplOidetu GARIIAN, S., Mem. Mus. Comp. Zool., vol. 8,
no. 3, pt. 1, pp. 65, 1511.

1901. Ophibolw doEiatlu cocci1l61U BROWN, Proc. Acad, Nat. Sci. Philadelphia,
p. H.-BRIMLBY, Joum. Elisha Mitchell Sci. Soc., vol. 21, DO. 4, 1906,
p. 145; 1907, pp. 145, 148.-DITMARB, Reptile Book, 1907, pp. 341,350,
pI. 105 (lower figure).-BRDlLBY, Joum. Eliaha Mitchell Sci. Soc., vol.
30, no. 4, 1915, p. 202.-L4mpro~Uudoliatul coccineul WRIGHT, Proc.
Acad. Nat. Sci. Philadelphia, 1915, pp. 142 and following, abo p. 165,
fig. 5.

1915. Omola dolial6 doliala WRIGHT, Proc. Acad. Nat. Sci. Philadelphia, p. 138.

The name Goluber doliat'US of Linnaeus must, as Stejneger has
pointed out (1918, 99), be rejected as unidentifiable; it is unlikely
that it was intended for any form that we now know as LamproptlN.
The next na.me to be considered, therefore, is the Oorcmiaa coccina
of Schlegel. He, without doubt, had the present species before him
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but he referred it to the form described as Golube1' coccinem by
Latreille (Sonini and Latreille, 1799, 138), in the belief that the latter
had had the same thing that he (Schlegel) had but erroneously thought
it to be the Gol'Uber coccinea of Blumenbach (1788, 11). As a matter
of fact, there can be no doubt that Latreille had only Blumenbach's
coccinea, and this, as is well known, is the Gtmphora cocci.nea that
we know to-day, and which is a very different snake from our L.
tlap8oidu, but one that presents an unusually strong superficial resem
blance to it. Therefore, since Schlegel refers his coccinea to Latreille's,
and since the latter was plainly a very different thing, the name cot
cinta Schlegel is a synonym of Gemophora coccinea (Blumenbach).

Ducription.-This form is the smallest of the genUs and the most
removed structurally from the ancestral type. The scutellation, based
upon 83 specimens, is as follows: Ventl'al plates, 152 to 193, average
about 175; caudals, 32 to 48 (males, 38 to 48, average 42; females
32 to 42, average 37.5); supralabiaJs, 7; infralabials, 8, sometimes 9,
rarely 7; 1 preocular; 2, very rarely 1 or 3, postoculars; temporals,
1+2+3, occasionally an additiondl scute in one of the rows; pos
terior chin shields usually in contact, shorter than or about as long
as the anterior; loreal decidedly longer than high, or entirely replaced
by a downward extension of the prefrontal; scale rows usually
17-19-17, sometimes 19-17, or 17-19-17-15 or 17-15, very rarely
reaching 21, always having at least as few as 19 rows on the neck
and never ending with more than 17.

Head but slightly distinct from the neck; body slender, somewhat
compressed, varying but little in diameter, sides meeting belly in a
well-defined angle; tail slender, tapering, 0.118 to 0.169 of the total
length (males, 0.129 to 0.169, average 0.149; females, 0.118 to 0.147,
average 0.135). The largest specimen examined measured 599 rom.
and came from the Okefinokee Swamp in southern Georgia.

The pattern is made up of 15 to 25 pairs of black rings encircling
the body from hoad to tip of tail. These border narrower rings of
yellow (Brown, 1901,74, says "white in the young, yellow in adults")
lLnd are separated by broader ones of red. The black rings are a
little wider on the dorsal line and sometimes meet here across the
red; they become narrower on the first row of scales and usually
extend across the belly, but if interrupted here, they extend at least
onto the ends of the ventra1s. The yellow rings are about Ii to 2
scales wide on the middorsal line and 2 to 4 on the first row of scales;
they are complete on the belly or partially interrupted by a black
spot; on the sides they are often more or less mottled with darker.
The red bands average to be about as wide as the groups of black and
yellow rings that separate them; they are complete on the belly,
although sometimes slightly mottled or spotted there ,,;th black.
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The occiput is crossed by a black band (fig. 58) that may extend
forward between the eyes. The snout is reddish and immaculate.
Behind the occipital black band is a yellow collar, and behind this
is another black band which is generally interrupted on the throat.
The chin is a mingled red and yellow passing into yellow on the throat.

The actual colors of an adult specimen from Florida are as follows
(color names from Ridgway, 1912): Morocco red above, changing
to a dragon's blood red below; encircled by narrow bands of a baryta
yellow on the sides, slightly deeper chrome above and paler. below,
which are bordered with black, the latter becoming blackish brown
below. On th~ occiput a. sooty black band; snout a claret brown;
labials, morocco red mingled with a little yellow, anterior and pos
terior edges black; chin and throat, mingled Morocco red and pale
martin's yellow. First yellow ring conspicuously mottled with red,
succeeding ones slightly so down to ·the second or third row of seales

FIo. 58.-LJ.KPROPJ:LTlS J:L.LP80IDU J:L.LP80IDJ:S (U.S.N.ll. NO. Ml103, ST. 1011N Cot1N'l'Y. FLOItID.. ).
ABotrr 2f X N.LT.lIID. Sno'WIlfO nPtC.U. PJ.'I'l'J:BN or .LNTJ:B10a DJ) OP BODY.

(the red in minute flecks on the yellow). Iris, Morocco red; pupil
black; tongue Morocco red, or browner.

The dentition, as based upon examination of eight specimens, is as
follows: Ma.xillaries, 13, 12, or 14, subequal, the last two slightly
larger; mandibulars, 12 to 14, the third, fourth, and fifth the largest.
decreasing decidedly behind, the greatest space between the fourth
and fifth; palatines, 11, 10, or 12, 8ubequal; pterygoids, 17 to 23
(except that a specimen from Raleigh, North Carolina, has 26 and
2i), smaller than the palatines, and decreasing posteriorly.

The copulatory organ may be described as follows: Bilobed (but
not forked); sulcus single, and extending over the side of the larger
lobe. A small space at t.he distal end of the organ may be practically
fre(of calyces, or exhibit only ridges ~f the latter extending aeros.'l
it. Calyces not numerous; fringes few, extending distinctly, although
only a little, below the end of the organ before changing to spines.
The latter numerous, closely set together, increasing gradually in
size to about the middle of the organ, then getting smaller again,
but not abruptly so. Thus the spines extend more than half way
to the base, sometimes nearly all of the way. Unless the organ was
fully everted when the specimen was fresh, but little more will bE
made out than that it has a few calyces at the extreme distal end,

I
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bearing short fringes, followed by slender, closely set spines, extending
distinctly more than half way to the base of the orgnll.

Habitat and habits.-The best account of its habits is given by
Ditmars (I907, 352):

The Scarlet King Snake is a burrowing species, thus demoIl8trating in habits, as
well lIB in form, its degenerate character as compared with the other BDakell of the
genus Ophiboltu. SpecimeDll may be meet commonly found UDder the 10088 bark
of fallen and decaying trees. Here they prey upon the BD18ller species of tmakes,
lizarda, or upoo very~ mice that are ,.nt the-"MIlt;It- ill ptohable that this
little make issues at night from its lair and searches in crevices in the bark for
various liEa.rds that crawl into such places to sleep. TWa theory appe8lll logical
after an examination of a seriell of preserv'ed specimens, iIi wliicn the stomachs of
I18veral contained the remains of llWiits (8ce~) and "blue-tail» liia.rds (..rum«a).

In cap1ivity this Bnake eVinces a Tetygentle dispasition, seldom ()fferinl to bite.
However, it invariably burroW1l into theeoil of its cag9' or pides wld~ l~ objects,
such lIB Iiecell of bark or fiat stones. Thus it OODlItitutee a very indiffere,t object
for obllervation and study. While displaying a very indifferent appe~te lIB ~ captive,
it may be occasionally induced 10 take very young mice. Although diminutive in
make-up,the reptile constricts if.iJ prey in exactly the same fuhion 118 itsl~ and
more powWtuI allies. \ I

Wright says (from observations in the Okefinokee SwamP1 1915,
167): . .

In food habits this species is more or leBI of a constrictor. It feeds 011. ground
lizards, I!links, ewi.fts, and other IlI1akas and insects. In the stomach of No. 6242

I we found an angle worm and the re~ of two killi1iahes, suggesting IIlCIre of an
aquatic ~ture than usually BllCribed. but after every rain Billy's Island is covered
with little water poolg containing fish which as evaporation'goes on become *fJ'anded.
Such would be easy of capture. Our specimens yielded no clue to :the oviparity or
breeding ¥ this species.

Suggesting its probable climbing ability, Wright records the cap
ture of a specimen "on one of the frllJIles of an old building, the
snake being 3! to 4 feet abov:e the-wotl,l).d." '
Rang~.-This form is known to occur from New Orleans east to

Mobile, thence north as far as central Kentucky, Knoxville, Ten
nessee, and Raleigh, North Carolina, and south throughout Florida.

Besides the localities represented by the list of specimens examined,
this species is recorded by Loennburg (1894, 325) from Toronto,
Orange County, and Key West, Florida, and by Brimley (1905, 146)
from Tarpon Springs, Florida, and (1920, 108) from Rutherfordton,
North Carolina.

Variation and affinitie8.-It takes no great familiarity with the
snakes of the triangulum group to become aware that in elapsoideB
we have a form that occupies a distinctly isolated position, struc
turally, from all the others. Speeimens from the most diverse
localities-New Orleans, Kentucky, Florida, North Carolina-pre
serve the distinctive characters of the species with the greatest
fidelity. It apparently does not intergrade with any other member
of the group (except perhaps with its own derivative, 'lJirginiana, in
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the north). In the vicinity of New Orleans its range appears to
overlap that of its close relative amaura, yet each form preserves its
identity.'

With the exception of Florida and the vicinity of Raleigh, North
Ca.rolina, specimens of elap80ides a.re not numerous in collections.
This must be attributed to lack of collecting in other pa.rtB of ita
range. Thus, although queetions of geographic va.riation can not

FIG. lllI.-llAP SHOWING LOCALITY BJ:COBDll rOB L£.JlPBOPJ:LTIS &L£.PlIOWJ:8 J:L.lPIIOIDU.

be treated as they should, something may be learned from a com
parison of selected localities.

• We may at tbls point, perhaps, best recorcI a most p11lZllDg spectmen (Cat. DO. SlI11l11, U.S.N.ll.)
belOrllbUl or1gInauy to the Hurter oollectlon and labeled "FJOdda, Il102." In size It ~bJes III adolt
Ir/GavUlUfll,' ventrall, ~, temporals, 2+3+4, end !C&le rows 111-21-111-17 also suggest Irianpl_ (the
only other Dearly related Lcfllpr~UU lD tbls region). Perhaptl the only atructanl feature In4Ic:lIC1nC
mfJlOl4u Is the reduCled number of lowerlabla1a, eight, on each .Ide. The pattern Is most sImUar to thai
of IlIrgllli4l14, but thelnterva1s aD the belly oppollite the dorsal yellow bends are filled with black. There
are 18 red al'llM on the body end tall; the heed fs mostly red llXcept for a blaclr band across the ftrst donal
-'as and the poIlterlor lIIlds of the parlfiab. This specimen qUite evldODtly fltII no I'tlClOIlIl1Zec bm ID
the genus Dar 0llIl It be reprded as the tint apec1men of a form hitherto nnImown, for itll cIlaract.-. are
apparently DOt such as could belong to any form theoretlcahy poesIblp In Florida. nil DOt, hcnnTff,
IIlllOIIllll1vable that a fOIIDl adult of trIGlIfUlum migM mate wtth aiarle lI41ult of de....... 8I1ch a ooIDd
dllDOI oould ll8IIlly expla1n the mUG-up of tbls UOII5IW specimen, end to regard It 88 such B hybrid lap«.
haps the best d1spoIlai that CllIl be made of It at present.
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Reference to the accompanying table of geographic variation
shows that the averages for ventral plates are highest in the region
from New Orleans to Florida and near Raleigh, lower at the Oke
finokee Swamp, and lowest in southern Florida. The maxima and
minima are correlated with the averages-the lowest number occurs
at Lemon City and the highest at Mobile. Precisely the same situ
ation holds with regard to the infralabials, and this is closely paral
leled by the presence or absence of the loreal. The scale rows, too,
show the same relation to locality. While the formula is commonly
17-19-17, it is very noticeable that 19-17 or 19-20-19-17 appears
in the extreme western portion of the range, and in the extreme
north, while in peninsular Florida nothing higher than 17-19-17 has
been noted (except one individual, said to be from Marion County,
which has the Wlusual formula 18-21-19-17); at Lemon City 17 rows
throughout have been noted in 3 specimens, 17-15 in 2, and 15-17-15
in!.

Table .howing geographic variation in elapaoidu.

8-9 8.63
8-9 8.15
8-9 8.38
7-9 7.95

InrrBIIlblals.

E,,-- Aver·. w~....,.. &gil.

S
1
2
6

5
5
8
Ii

8 168-193 180
6 170-185 176

10 173-186 181
11 152-180 172

LocaIJty.

Nnm. Ventral piaU'>!. LcnaJ.
her or 1---...,-----1-------,---1----:---
spec!- 11: AVl'I'- P-.- Ab·
tnen!l. nremes. &p. I eDt. geI1t.

---------[------ --1-----1---1--

New Orleans to western Flor-
ida .

Okefinokee Swamp.•.•.•.•..
Raleigh, North Carolina .
1Amlon City, Florida .

It seems quite evident that the tendency to reduction in size and
scutellation has been able to proceed faster in the most isolated
portion of the range, that is, Florida. We can not doubt that the
form as it occurs here is a direct derivative of the same as it occurs
in Georgia and Alabama, for the reason that Florida is geologically
too recent to be a region of preservation of animal types. For this
reason and because the only difference between the Florida ilapsoides
and the same from the region north of Florida is that the former
attains lower structural limits and averages than the latter, we must
conclude that evolution in this form is here proceeding in the direc
tion of reduction or degeneration. When therefore we see elapsoides
ill Alabama presenting such an approach and close resemblance to
a nearly related form, overlapping in individual instances every
difference between the two, we can not but conclude that the same
processes by which elapsoides is becoming changed in Florida have
operated to evolve ela.psoides from amaura. A study of all the
material available shows that the structural differences between them
are only such as would result from intensification of degenerativo
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tendencies expressed as individual variations in amaura and other
forms of the triangulum group. Following is a summary of the most
evident differences:

Decrease in bodily size has resulted in (1) a reduction in number
of ventral plates-a change that is paralleled by several other forms
in the group ana genus, the only difference being that here the de
crease is more pronounced; (2) a slight decrease in number of caudal
scutes, resulting in a slightly greater proportionate tail length; (3)
a decrease in number of dorsal scale rows to a point that averages
even lower than the lowest individual variation in other members
of the group and genus. Accompanying decreaSe in bodily size the
head has become smaller and slightly different in shape; (4) the lower
labials are reduced by one in the majority of individuals; (5) the
temporals are reduced by one in each row; (6) the loreal has become
narrow and elongate, and in many individuals it has been replaced
entirely by a downward extension of the prefrontal plate; (7) the
supraoculars have become small; (8) the rostral has become more
pointed and slightly extended beyond the lower jaw. The pattern
has suffered less marked change; (9) the paired black annuli ha.e
been reduced by about two in correlation with the change in number
of ventrals and caudals; (10) the ringed pattern has become well
fixed and there is less widening of the yellow annuli on the sides;
(11) the black pigment has receded entirely from the snout, and in
most cases has become restricted to the posterior portion of the head.

That two forms, directly related, can be so distinct at the common
boundary of their ranges calls for an explanation. First, it must be
recognized that elapsoii1es is more profoundly modified than any
other member of the group. This undoubtedly means that it is
older than the others, or that it has been isolated for a considerable
time, or both. If we assume a northeastward migration from
northern Mexico antedating that by which triangulum, syspUa, and
the others may be supposed to have reached the United States, we
have an explanation for elapsCYides. If, after this form or its fore
runner reached the BOutheast, an embayment from the Gulf of
Mexico extended up the lower Mississippi Valley (and it is probable
that such actually occurred during the Quaternary), it might have
divided the ancestral stock into an east and a west division.. The
section in the southeast might then very conceivably have undergone
a modification, due to its isolation, into what we now know as elap
sO'ides, while the main stock, still connected with its Mexican rela
tives, was but slightly changed. When the gulf waters receded the
ranges of the isolated sections would have been joined again. It
then appeared that differentiation had been so great that intergrada
tion seldom if ever occurred, while it was not sufficiently great to
allow either form to encroach much upon the range of the other.
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U.S.N.M... 2305 Entorprlse'F V 0 I u sl a J. Wheeler ........ Female. 17-18-17-15. 175 39 7 8 1,2 1+2+3 abs. (23 0.142 17

County, lorida.
}abs.Do.••.••. 2384 {Charl08ton, South Caro- }Doctor Barker .... Male .... 1~18-1~17. 174 42 7 8 1,2 {1+3+4 459 .158 18

llnll. 1+3+3

Do•••.... 5500 Columbus, Georgia...... Doctor Gesner..... ...do .... 17-1~17.... 175 40 { q 8 { 1,2 }2+3+3 pres. 213 .136 23I, ?

Do....... 5764 ? (Credited to Jilmalea) .. C. B. Adams? ... ...do..... 17-1~17.... 169 43 7 { gI} 1,2 1+2+3 pres. 464 .161 21

Do....... 7861 AppalachlcoJa, Florida .• O. B. Sellgrave .•.. ...do..... 17-1~17....1 174 40 7 7 1,2 1+2+3 Ilba. 502 .141 19
Do....... 968ll A r ling ton, Duval G. Brown Goode .. Female. 17-1~17.... 175 39 7 8 1,2 1+2+3 pres. 474 .146 22

Do.......
County, Florida.

7 810743 Milton, Santa Rosa S. T. Taylor....... ...do..... 17-1~17.... 171 41 1,2 1+2+3 pres. 216 .139 20

Do.......
County, Florida.

7 811988 Georgiana, Florida ...... Wm. Wlttfleld ..... Malo .... 17-1~17.... 178 35 1,2 1+2+3 prll8. 243 .123 15
Do....... 12928 New Orleans LouIsIana. R. W. Shu!eldt.... ...do..... 17-1~17.... 168 40 7 9 1,2 1+2+3 pres. 182 .137 19
Do....... 136« Georgiana, morlda ...••. Wm. Wlttfleld .... ...do..... 17-1~17.... 167 38 7 8 1,2 1+2+8 abs. 201 .145 19
Do....... 16700 Fernandinll, Florldll .... Doctor Ford .. '" . ...do..... 17-1~17.... 176 40 7 8 1,2 1+2+3 abs. 351 .141 20

Do....... 17391 Lake George, Florida.•.. E. M. Hasbrouck .. Femille., 17-1~17....1171 38 7 { ~ } 1,2 1+2+3 abs. 276 .130 19

Do....... 17924 Florldll.................. Dr. E. M. nalo .... 38 7 8 1,2 {2+2+3 labs. 454 .141 19...do..... ' 17-1~17 "'1 178 1+2+3
Do....... 18030 In~:i o::-Florl~~o

J. W.P.Jenks..... Male ....117-1~17.... 172 7 8 1,2 1+2+3 abs. ........ ....... 16 Juvenile.

Do....... 20137 Gainesville, Florida ..•.. J. Bell ............ Female. 17-1~17.... 171 36 7 8 1,2 1+2+3 pres. 403 .136 19

Do....... 22322 WinterHaven, Florida.. OuyE.Mltchell ... ...do.....1 17-1~17 .... 170 35 7 { ~ } 1,2 1+2+3 abe. m .125 21

Do....... 23306 Bellealro, Hills boro H. H. and C. S. Male .... 17-1~17.... Hid 40 7 8 1,2 1+2+3 abs. 871 .161 20
County, Florida. Brimley.

tnty Jnit
Do....... 23307 Raleigh, North Carolina. .....do............. Female. 1~21-1~17• 130 39 7 9 1,2 1+2+3 pres. 247

.
125

1
22 reachea 21

roWi.

Do....... 26303 {Lemon City, Dade }E. J. Brown....... ...do..... (iithrough. }In 39 7 e+2+3 } 195 .128 19
County, Florida. out. 9 1,2 1+2+3 pres.

Do....... 28251 •....do................... .....do............. ...do..... 17-19-17.... 173 38 7 8 1,2 1+2+3 pros. 406
.140 I 21

Do•.•..•. 28910 .....do................... .....do............. ...do..... 17-1~17.... 176 36 7 { ~ } 1,2 1+2+3 abs. 434
..~~~~ .

23
{Small adntt;

Do....... 309H .....do................... .....do............. Male .... 17-15-17-15• 162 42 L 7 ~,2 1+2+3 pres. 22 fragile.
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30945 1{LemOn CltYl Dade

----------- --------
U.S.N.M ... }E.J.Brown....... Female. {17through. } ISO 36. 7 8 1,2 1+2+3 pres. 215 0.121 21I County, Flor da. out.

Do.......
=I::::::~:::::::::::::::::::

.....do............. Male .... 17-15....... 174 43 I 7 { ~ } 1,2 1+2+3 aOO. 190 .142 17
Do....... .....do............. . ..do..... 17-15....... 167 ...~.I ~

8 1,2 1+2+3 aba. 397 .148 20
Do.......

~= l·i~~:~I~b~~::
.....do............. ...do..... 17-15....... 172 1,1 1+2+3 aOO. 251 .155 16

Do....... ...................... 7........ 18(1)-19-17. 181 ·.... ·t...... { 1,1 }........ pros. 191,2
Do ....... 36565 Lemon City, Florida..... .....do............. Female. 17-19-17.... 176 ...... 7 8 1,2 1+2+3 abo. 18 Adult.

Do ....... 36566 .....do................... .....do............. ...do..... 17-19-17.... 174 32 7 { ~
1,2 1+2+3 }abs. «5 .126 221,3 2+2+3

Do....... 38160 .....do................... .....do............. ...do..... e7through. } 174 37 7 7 1,2 1+2+2 pres. 339 .121 17out.
Do ....... 42127 Bau GalUe, Florida...... W. W. Worthing· Male .... 17-15....... 164 45 7 8 1,2 1+2+3 abo. 24S .144 20

ton.

7 ~Do....... 55903 St. John~ County, Julius Hmer, sr .. ...do..... 17-19-17.... 179 42 ~ } 1,2 {2+2+3 ~abo. 433 .141 25
Florida. 1+2+3

Do....... 50100" Florida.................. .....do............. ...do..... 19-21-19-17. 200 29 7 8 1,2 2+3+4 pres. 827 .100 18 rail probably
¥:1ured. Iden·

"'cad. PhUa Georgia................. Mal. LeConte ..... Female. 17-19-17..•. 183 39 7 { : } 1,2 1+2+3 r~t;l"
18

t catlonpo·
3505 .140 visional.

Do....... 3617 Mobile, Alabama........ Doctor Nott..•.••. . ..do..... 17-19-17..•• 178 35 7 8 1,2 1+2+3 at~1. ....... .140 18

Do....... 11926 Marion County, Florida. A.E.Brown .•.••. ...do..... 18-21-19-17. 174 35 7 {1+2+3 pras. 455 .135 198 1,2 2+2+8
Do....... 12060 Lake Kerr, Florida .•••.• .. ...do............. Male.... 17-19-17.... 174 40 7 8 1,2 1+2+3 abo. 215 .130 23
Do....... 14711 Florida.................. G. Davld8on ...... Female. 17-19-17.... 174 34 7 8 1,2 1+2+3 prell. 388 .139 17
Do....... 14712 .....do................... .....de............. Male .... 17-19-17.... 173 43 7 8 1,2 1+2+3 abl. 469 .150 22
Do....... 156« Lake Kerr, Florid3 .•..•• A. E.Brown...... ...do..... 17-19-17-15. 168 41 7 8 1,2 1+2+3 abo. 460 .152 20
Do....... 166f6 Alabama................ .....do............. •••do..... 17-19-17.... 177 « 7 8 1,2 1+2+3 abe. 212 .141 18
Do....... 16646 {TOmblgbee RIver, Ala· }C. D. Moore....... Female. 17-19-17.... 173 42 7 { : } 1,2 1+2+8 pres. 365 .1« 17bama.
Do....... 10032 Florida.................. Cope collection•••• MlUe •••• 17-19-17-15. 175 43 7 8 1,2 1+2+3 abe. t 208 .150 21

89 { 7 : } ],2 1+2+3
IlprM.

Po....... 16634 Marion County, Florida. A. E. Brown...... •••do..... 17-19-17.... 166 abe. 3W .100 238 prell.
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Do....••• IIlG36 .••••do.•••...•....••..•.• .....do.....•••••.•. .•.do.•••. 17-1t-17•••• 172 4lI 7 " 1,2 1+2+1 I~S- I 374 .168 212+2+. •
Do.•.••.• 16636 •••••do•••..•..•••..•.•..• •.•.•do•••.....••... Female. It-17••••••• 172 18 7 8 1,2 lmr- 4lI7 .1411 20

{abe. } 613 .138 21Do...•.•. 16637 .••••do.••..........•.•... .....do.•........... •••do.•.•. 17-1t-17•••• 177 lIll 7 8 1,1 1+2+3 pres.

Do.•..•.. 16638 •....do•••...•............ ••..•do........•.... Male.... 17-18-17-Ia. 1M U { n T 1,2 {THH }pree. 406 .IM 21

Do....... 16639 .•.••do................... .....do....•........ Female. 17-1t-17•••• 174 38 7 8 1,2 ~t~= abe. llO8 .144 18
American•• 20Zl Southeastern United New York ZooIOltI· ...do.... 17-18-17.... 172 39 7 { 8 1,2 1+2+3 aba. 530 .148 21

States. cal Society. II
Do....... 3717 Florida .....•........... .....do..........•. Male .... 17-18-17. '" 170

3111
7 8 1,2 1+2+3 aba. 342 .163 20

{1+2+3 }abe.
'lIfT .1~ 23

Do....... 3913 •••do ...•................ 1. Brooks ............do.... 17-18-17.... Il1'1 41 7 II 1,2
Do.......

1+3+3 pl'llS. 214 .149 22 ~4134 GalnesvUle'FFlorida ..... 1. Bell•..........••..do.... 17-18-17-14. 172 4lI 7 8 1,2 1+2+3
Do....... 8455 E verglede, lorida ...... KIrby Starter. .. .• Female. 17-18-17.... 18l 42 7 8 1,2 1+2+3 abe. 4114 .147 18
Do....... 9629 M&IIllIIoth Cave, Ken· H. C. Hovey...... M&1e.... 18-17-18-17. 178 40 7 8 1,2

f+2+3 }pres. 1113' .140 23 ;S
tucky. 1+2+T rJ2

}aba.
...Cornell 444 Port Ora~e, Volusia 1. H. Fowler...... T........ 17-18-17. • .. 173 37 7 { :} 1,2 1+2+2 446 .134 18 0

Unlv. County, orida. 1+2+3 ~Do....... 4~ .....do................. .................... T........ T................. 7 8 1,2 1+2+3 aba. ......... ....... 18 Small and

225 .142 18
tragfle. 0

Do....... 6944 RaleIJ!.h NorthCarolln4. C. S. Brimley ..... Male .... 18-17....... 178 41 7 II 1,2 1+2+3 pl'llS. "l
Do....... 6100 Billy s iSland OkeIlno- Cornell University ...do ..•. 17-14....... 174 38 7 8 1,2 1+2+3 aba.... 448 .140 21

kee, Geargla.
. ..~~.t~~~:.....

H
Do....... 6101 .....do.................. ...do.... 17-18-17.... 174 4. 7 8 1,2 1+2+3 pres. 248 .146 20 :Il
Do....... 6240 .....do.................. .....do ............ Female. 17-18-17.... 1lIl5 40

H
II 1,2 1+2+3 pres. 240 .142 18 ttl
8

Do....... 6241 .....do.................. .....do............ Male .... 17-18-17-14. 170 fa 8 1,2 1+2+3 pres• 3113 .1110 21 ~
II ...

Do....... 6242 .....do................. .....do............ ...do.... 17-18-17.... 174 48 8 1,2 {1+2+3 }pr1IlI. 377

1

.162 23 ~
T 1+3+3 0

Do....... 6249 .....do................. .....do............ . ..do.... 17-18-17•••• 111 4. 7 8 1,2 1+2+3 PI'llS· 5llll .151 23
rJ2

Do....... ....... Raleigh, North carolina. C. S. Brimley ..... ...do .... 18-17....... 173 39 7 8 12 {1+2+4 }pres. 186 .141 21 21, 1+2+3 >
1~leld....... 425 Tampa, Florida......... Mr. Stuart ........ ...do .... 17-1t-17.... 175

1

38 7 { : } 1,2 1+2+3 aba' 455 .IM 21 ~

}~.}
l"il

Do....... 426 .....do.................. .....do ............ Female. 18-17....... 177 40 7 II 1.2 1+2+3 38tl .140 18 VJ

Do....... 840 Enterpr\.se, Florida ..... T. S. Surber....... ...do .... 17-18-17.... 177 38 7 8 1,2 1+2+3
}P-' f37 .134 20

1+2+4
Do....... 1144 Russell, Alabama ....... E. B. Chopa...... ...do••.• 18-21-18-17. 178 J7 7 " { 1,1 1+2+3 pres. 21C! .132 III

1,2

CJ Do....... 2017 {Bar. St. LouIs, Missls- }C. S. Brimley ..... Male ..•. 17-18-17-14. 173 44 7 8 1,2 2+2+4 {::ta} 'lIfT .1411 III
s ppl. 2+2+3

0 Do....... 202lI Orlando, Florida........ .....do............ . ..do.... 17-1t-17-15.
1M I 39 7 7 T,2 1+2+2 abs. .11 .1M 111

~
8

Do....... 6523 Raleigh, North Carolina. .....do............ Female . 17-18-17.... 17• 37 7 8 1,2 1+2+3 pres. 1116 .122 ~~ I l\:)
Do....... 6624 .. ...do.................. .....do ............ ...do.... 17-18-17 ..• 183 37 7 8 1,2 2+2+3 pres. 187 .120 I-'

rv U See rootnote 011 PlIC8 210. c:.n
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Mwrllm.

I I

!lex. &ale rows. j
I ~ ~: I
I I >~ g I :>
, U 00

, -- ---1---1 ,----1---
H. rniM·I ·. Moblle, Alabama ··· ·1 Male 1ll-17 ' 185 H 1 7

Do do 1 , do 1ll-17-1ll-17, 193 471 7
Do Baldwin County, Ala· , j•••dC 1ll-18-1ll-17. 185 H, 7

.bama. I. IUnlv. Mich. 52253 New OrleBDs,Louisian8., P. 'iQ<Cll "I" .do 17-Ill-17.... 186 46 ' 7
Do 6225-1 Marlon County, Florida.! N. P. Fry do 17-1ll-17 , illS 43 1 7
Do 52307 R..lelgh, NorthCaroUna.; C. S. Brimley )'ernal0. Ill-ro-lll-17.1 174 37' 7
Do &'lO8 ~ , do do Ill-:D-lll-17 .. 176 37 7

Univ. Colo. 20 F.au G..lIie, Florida : do••.• 17-Ill-17-lS.1 181 34 ' 7

M. C. Z.... 308 Georgia .' Male 17-1ll-17.... 171 42 7/1

Do 4426 Florida ; Female. 17-Ill-17 171! 39 7 :

Do 67\ll1 Eau Ga1lle, Florid do 17-Ill-17.... 1781..... 7 :

Do 1264_0 Homestead.. .' F1or1da Male 17-Ill-17.... 170 43 71
Do....... 14007 Near Knoxville, Ten· Paul Meyer. :remale. 17-1ll-17.... 174 31 7 {

,. .nessee. IDo 140081
I1Ckacm

vUle, F1or1da 1 17-1~17.... 183 37

Do....... 14OOl1 Biscayne Bay, "lorida. E. Palmer.. Male.... 17-15....... 1117 44
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LAMPROPEL'l18 ELAPSOIDES VIRGINIAN.+. 8Iudaud.

1920. Lampropeltia elaplloWu virginimla BLANCHARD, Occ. Pap., Mus. Zoo!., Univ.
Michigan, DO. 81, p. 2 (type locality, Raleigh, North Carolina; type
specimen, U.S.N.M. DO. 21163; collected June 16, 1893).-BRUILBT, C. S.,
Copeia, no. 89, 1920, pp. 106-109.

Since no new specimens of this form have been examined since the
publication of the original description, the latter, with the remarks
following it, is here quoted in full:

DiagnoIli8.-8imilar in scutellation and proportions to L. elapwidu elaplloWu (Hol
brook), but the red areas iIllltead of completely encircling the body are restricted to
black-bordered dorsal Baddies which extend upon the ends of the ventml plates.

P10. 110.-1(.1.1' SBOWl'!ro t.oe.u.rrr B~IlDarox L.urnoPBLTIlI m.uaomu vmG1KU1f.l..

&ng4l.-Northern North Carolina 'and Virginia,8Mt of .the Allegheny.MollJltaim.
Type 8pecimm.-United S&Mee NatiOnal }{~No. 21163; Raleigh; NorUl Car0

lina, JUDe 16, 18.93.
Daeri"tion of type .•peeimm.-Ventral plates 183; anailliagle.and entire; cauda.1ll

+t paint- doralecale rows 19 on middle of body, 17 Ulteriorly: and posteriorly (formula
1&-17-19-17); upper labialll 7; lower labiala 70n ~he richt lIideand 80n the left; 1
preocu1ar. 2 postocu1arll; 1 temporal of the fi1'8t row, and 2 of the second; no loreal
plates, the prefrontal inc()n~ with theeecond upper labial on each .side; naaal
dinded; aIlterior chin llhielda m contact with each other, thepoeterior nearly 88

large, in contact with each other anteriorly, diverging BOmewhat posteriorly; rostral
protzuding, 88 in L. elaplloWu; other head shields normal for the genWl.

'gill € yGoogle
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Total length 473 mm.; tail length 73 mm.; tail therefore about 13 per cent of tot&!
length. Sex, male.

The dentition is 88 follows: Maxillary teeth 13 on each Bide; mandibular teeth 14
on the left Bide, 15 on the right; palatine teeth 10 on the left Bide; pterygoid teeth 22
on the left, and 19 on the right.

Pattern of body composed of 18 dorsal saddlee of red, bordered with black, separated
by whitish areas, and extending upon the ends of the ventral platElll; 4 additional
saddles of red on the tail. The dorsal saddles are from 5 to 8 1lC&1es in length above,
narrowing to 2 to 4 scales on the firIlt row. The black borders are 1~ to 2 llC&1es wide
on the middorsal line, and ~ to 1 scale on the firIlt row. The whitish croes bands are
about 1~ scales wide above, widening suddenly on the lower rowe to 4 or 5 ecales on
the firIlt row. On the belly, opposite each dorsal whitish croes band is a large squarish
blotch of black.

On the head a black band 2 mm. in width ClOIIlIllII the posterior portions of the parietal
plates, leaving their tipe whitish, and ending on the seventh upper labials. The
frontal and temporals are mostly black, the rest of the head mostly light, probably red
in life. The chin and throat are immaculate whitish. .

Remarb.-SO few specimens of this form are known that no general deecription can
be drawn up. It is by no means certain even that all the specimens here referred to
virginitma are conspecific with the type.

The other specimen from Raleigh (cat. no. 56197, U .S.N.M.) is almost identical with
the type in structural featUl'ell, but the red saddlee extend farther upon the belly.
Anteriorly their black borders are separated by only a narrow midventral strip of
whitish, while posteriorly they meet below. The specimen from CU8COwilla, VD'
ginia (cat. no. 26181, U.S.N .M.) ill a juvenile cloeely similar in ecutellation to the
two preceding and Dearly like the la8t in pattern, but there ill a tendency to develop
black pi;ment on the fore part of the belly between the ends of the red saddles. Thia
tendency becomes more and more pronounced posteriorly, developing alao oppolite
the whitiah dorsal eroes bands, 80 that the latter half of the belly is nearly all black.

The specimen from Appomattox County, Virginia (Cat. no. 4466, U.B.N .ll.) lacb
the head but otherwise shoW8 itself to be a1moet identical with the type. The venUll
b«ders of the red saddlee are, however, le88 well defined, and black pigment on tle
belly ill less regularly dilltributed.

The specimen from Alberene, Virginia (Cat. no. 20321, U.B.N.M.) ahowa a ff1tr
diferences from the others. The twenty-firet row of 1lC&1es is repre88Dted by foar
llC&1es on one side of the body, the lower labials are t on each Bide, the loreals are preI
ent, the upper anterior temporals are pl'esent, although lIDla11, and the number of red
eaddles maches 25. Furthermore, the black borders of these saddles IIhow vfr1 Httle
of that widening in the middorsal region that i8 80 charaetel'illtic of elaplOidu. TIle
red saddles extend well upon the ventral plateB and are lIharply deHmited by their
black borders. Otherwise there is very little black pigment on the belly. 'l1le
whitUh CJ'OMbandI are ra&ber atzongly moWed wit.1Ldarker on the sidell, and all the
dorsalllC&1es in the red areas are less strongly but very diIltinctly mottled with dark.
In ecutellation this specimen is perhape nearer to L. triangulum triangulum, but it.
can certainly never be regarded lIIl identical with that form, and, all thinp contidered,
it BeeIDll much better to identify it provisionally 88 virgiftiallG.

The specimen from the District of Columbia (Museum of Zoology, Univenity of
Michigan, no. 62203) is much more punling. The llCutel1ation ill clOle1,. like dGp
1Oidu, but the whole 8nake i81arger and muter, measuring 581 mm., nen with the
tip of the tail miIlIIing. Furthermore the red saddles number 27 and overlap the ends
of the ventral plates only a little. The black borders of the saddlesllbow IlC&Dt if aDY
tendency to widen in the middonal region, and the head moWR faint but recognisable
v8lltigee of the common parietal and IIUpraoeUlar spots of tricmgulum and ane speci-
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mens of L. triangulum 'Y.pila (Cope). There are no lateral spots alternating with the
dorsal saddles, but anteriorly on the belly there is, as in the type, a llingle large black
blotch opposite each of the dorsal whitish bands. POllteriorly, however, these blotchee
become irregular and the black pigment is much increased in amount. Whatever
this specimen is, it is not a ITiangulum. It may represent a derivative of triangulum
811 yet unrecognized, but in view of the great variability exhibited by specimens
from this middle Atlantic region and the lack of representatives from large areas of
Virginia, Delaware, and Maryland it is not poIlBible at present to define the characterll
of this unknown form or even to be certain that such a form exists. The present plan
of identifying this aberrant specimen as t-irginiana is admittedly an expedient for
delaying the settlement of the difficulty until more specimens Ilhall be available for
study. The dentition of this individual, except for the pterygoid teeth is &II followll:
maxillaries, 13; mandibularB, 13; palatines, 11.

The specimen in the Academy of Natural Sciences of Philadelphia (no. 3601) is of
uncertain origin. It may be from Delaware. It is cloeely eimilar to the CUIlCOwilla
specimen, and is with little d\>ubt a virgtniana.

The form virginiana, &II defined by the type and reprlll8nted by all the othel'll listed
except the two doubtful ones (thoee from Albarene and the District of Columbia),
is without doubt a derivative of elapaoida by an alteration of the pattern cloeely
Bimilar to that which took place when the subBpecies of triangulum changed from the
ringed to the saddled type of pattern. Whether this change toward the triangulum
type went BO far that individualB of virginiana were able to hybridize with the degen
erating section of tritmyull£m of the mid-Atlantic States BeeDlIl improbable. It ill
more likely, as indicated above, that there exiBts in this region a degenerate derivative
of triangulum. This question can be settled only when specimeIIB mall be available
from the Delaware-Maryland peninsula, and from eastern Virginia.

Mr. C. S. Brimley has recently published notes on numerous exam
ples of red king snakes from the vicinity of Raleigh, North Carolina
(1920, 106-109), which confirm our expectation that this is the
boundary region between the ranges of elaps0ide8 and 'lJirginiana and
that the two forms here intergrade.

186MO-21-BuIl. 114--1~
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LAMPROPELTIS RUTHVEN) Blanchard.

221

Fig. 74.

]920. Lampropeltis rutht't71i BLANCHARD, Occ. Pap., Univ. Mich., no. 81, p. 8,
pI. 1, fig. 2 (type locality, Patzeuaro, MichO&Can, Mexico; type 8pecimen,
U. S. Nat. Mus., no. 465:>8; collected by E. W. Neleon, Aug. 2, 1892).

Since the type specimen is the only one known, the original descrip
tion is quoted in full:

lAagnnris.-A ringed form similar in coloration to L. polyzona ('ope, L. triangtllum
f1tlaoni Blanchard, and L. multirimta (Yarrow). From L. polyWfl(j it (liffeTb in the
complete absence of black tipe on the red and whitish BCalet!, in the completely black
head, and in the low number of ventral plate8, ]89. From mUo'1li it rliffers prind
p&lly in the higher number of annuli, 30, and the much narrower red rings, 2 to 3
1IC&1e11 in width. From L. multicincta it is distinguiBhed by the low numbers of ven
trals and annuli, by the fact that the black rings show BCant., if any, tendency to
overspread the red areas dorsally, and by the mottling of tho yellow rings with darker,
particularly on the sides.

Rangr.-Patzcuaro, Michoacan, Mexico.
Type Specimen.-United States National Museum No. 46568 (skin and head only);

Patzcuaro, Michoacan, Mexico; collect.ed by E. W. Nelson, August 2, 1892.
Damp/ion of type specimen.-Ventrals, ]89; anal single and entire; caudal scutes

50 plUB, divided (tip of tail missing); dorsal scale rows, 21 anteriorly, 23 on middle of
of body, and 19 p06teriorly (formula therefore 21-2.~21-19); upper labials 8 on left
IIide, 7 on right; lower labial6 0; 1 prcocular, 2 p06toculars; temporal6 somewhat irreg
ular, about 2+3+4, the upper left anterior temporala much reduced; loreal longer
than high; na.tlals injured on each side; anterior chin shields in contact with each
other and with the first four lower lahials; posterior chin shields shorter than the
anterior and separated from each other by 2 or 3 smallBCalcs; other head shields normal
for the genus.

Total lengi.h (tip of t3.i1 mi'lt'ing), allout 745 mm., tail length 112 mm.
The dentition is as follows: Maxillary teeth, 14 on the left side, 15 on the right,

the last two distinctly enlarged; mandibular teeth, 14 on the left aide 13 on the right,
decreasing slightly in size; palatine teeth, 13 on the lelt, 11 on the right; pterygoid
teeth, 21 on the right side.

The color pattern is composed of 24 whiili:h rings on the body and 6 on the tail.
These rings are about l~ scales wide on the middorsal line and 2 lICalee wide on the
finlt row of lICalet!; on the sidee and on the belly, p08teriorly, they are mottled with
darker. Bordering the whitish rings are black annuli about 2 lICalee "ide dol"lllilly
and 1 scale "ide on the belly. The black rings are separated by red rings, 2 to 3
llCalee in ",idth. The actual colors can not be determined from so old a specimen,
but there are indications that the whitish rings may have been suffUBed "ith pink.

The head is black nearly to the tips of the parietal shields, except for flecks of whitiLoh
on the lower portions of l'Ome of the upper lahiala. The chin is whitish except fir
BOme black on the first 5 or 6 of the lower labials. The first black ring begins about
2 scales behind the parietals and is continuous acr068 the throat.

Ronarb.-The status and significance of this form, represented as it is by only a
eingl.e epecimen, must remain in doubt for the present. It appears, bowe"er, to be
more closely allied to L. multicillrta than to any other form in tbe genus.
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L4MPBOPELTIS MULTlCINCTA (YlIn'Ow).

COBAL lWfG SlUKlI:; lUNG SNUlI:; BED MILK SNAKE; HABLEQUlN SNAKJ:.

Fig. 75.

1876. BellophU wnat1u LocXINOTON, Proc. California Acad. Sci., vol. 7, May 1,
p. 52 (type locality, northern CaliforniaG).-Coronella ronataBoULBNGEIl,
Cat. Snakes Brit. Mus., vol. 2, 1894, p. 202.-LampropeltU ronata VAl(
DENBUROH, Occ. Papers California Acad. Sci., vol. 5, 1897, p. 167, fig.
p. 168.-McLuN, ColI. Rept. W. CO&Ilt U. S., 1899, p. 11.-!bu, Field
Columbo Mus. Pub., 104, vol. 7, no. I, 1906, p. 15.-ophibolm ronalul
DlTMAR8, Reptile Book, p. 357, pI. 103, figs. 7, 10, pI. 107 (middle fig.).

1882. Ophibolm getulm mtdticinctul YARROW, Proc. U. S. Nat. Mus., vol. 5, p.
440 (type locality, Fresno, California; type specimen, U. S. Nat. MIJ8.,
no. 11753; G. Eisen, collector); Bull. U. S. Nat. Mus., DO. 24, 1882,
p.94.

1886. Coronella mtdtlflUCiata BOCOURT, Miall. Sci. Mex., pt. 3, p. 616, pI. 40, figs. 2,
2a-2c (type locality, California; type specimen in Paris Museum; M. de
ee.ac, collector).

1900. Ophibolm getulm boylii CoPE (part), Rep. U. S. Nat. Mus. for 1898, p. 921.
1902. LampropeltU pyrrhomelat:n4 multicinda STElNEOER, Proc. U. S. Nat. Mus.,

vol. 25, p. 153.-GRINNELL and GRINNELL, Throop Inst. Bull., no. 35,
1907, p. 39, fig. 16.-GRINNELL, Univ. California Publ. Zoo!., vol. 5,
no. I, 1908, p. 165.-AT8ATT, Univ. California Publ. Zool., vol. 12, no. S,
p. 41.-GRINNELL and CAJlP, Univ. California Publ. Zool., vol. 17, no.
10, 1917, p. 184.--8TElNEGEB and BARBOUR, Check Liat, 1917, p. 89.
LampropeltU pyromeUma mtdticinda HALL and GRINNELL, Proc. Cali
fornia Acad. Sci., 1l8I'. 4, vol. 9, no. 2, 1919, p. 60.

As Stejneger has already shown (1902, 153) the Ooluber (Zacholua)
zonat'U8 of Blainville (1835, 293) is of too uncertain identity for its
na.me to be used for the present form. Therefore, although no
specific rule applies in this case, it is in the interest of stability to
ignore the name as revived by Lockington.

Deseription.-Forty-nine specimens of this form have been exam
ined. Their scutellation is as follows: Ventrals, 202 to 222; caudals,
45 to 61 (males, 45 to 61, average, 55; females, 46 to 56, average 52);
supralabials, 7, very rarely 8; infralabials, 9, rarely 10 or 8; preocu
la.rs, 1, very rarely 2; postocula.rs, 2; temporals, 2+3+4, infre
quently 1 less in any row; posterior chin shields as long as anterior,
or but little shorter, in contact or separated by one or two small
scales; loreallonger than high, rarely absent; scale rows on middle of
body usua.lly 23, sometimes only 21, rarely 25.

In proportions this form differs somewhat from the varieties or
triangulum in having the head a little more distinct from the neck,
but less so than in pyrrhomelaena, in having a proportionately some
what longer and blunter snout, and in having a longer tail. The latter

• Dr. 10hn Van Dsooorgb, orthe CalUorn1a Academy or 8clenoss wrftu: ..Reprdlng the typu of LoclI:
Incton's Bdlop/lu %OJI<JIW I can state that they were two In number and WllI'lllabeled Santa Barbara, but
probably were oollected In tbe mountains near there, and that they were In the Academy's oolledloD untU
destroyed by the creat lire In AprU, 11106."
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divided by the total length varies from 0.131 to 0.161, averaging about
0.146 for each sex. The largest specimen examined came from Cal
lahan, California, and measured 973 rom.

The pattern is formed of about 45 whitish rings separated by black
ones which are more or less completely split with red. The white
rings, 23 to 57 in number, are from 1 to 3 scales in width, not widened
on the sides nor mottled there with darker, and are complete on the
belly. The black rings are from two to several times as wide as the
white, and are usually more or less completely split with red, which is
wider on the lower rows of scales. The first black ring is usually
but not always, complete on the throat. The head is black, only
occasionally lightened in the frontal, prefrontal, and loreal region.

The dentition is indicated by a few specimens to be as follows:
Maxillary teeth, 11 to 13, commonly 12, second to fifth longest,
rest smaller, except the last two, which are blade-like and distinctly
enlarged; mandibular teeth, 12 to 14, usually 12, second to fifth
longest, becoming much smaller posteriorly; palatines, 9 to 11,
commonly 9, becoming smaller posteriorly; pterygoida, 15 to 18,
small, diminishing in size posteriorly.

This form may be distinguished from gentiliB, as it occurs west of
the Rocky Mountains, by the greater number of ventral plates,
more than 200, and by the fact that the white rings do not widen
on the sidcs; the snout of gentilia may be red at the tip, but in
muJ-ticincta it is only black. From pyrrhmnilama it may be known
by the black instead of whitish snout, by the number of caudal
plates, not more than 61 in multicincta nor less than that number in
pyrrhomeln.ena, by the lower numbers of ventral plates and white
annuli, and by the infrequency of 10 infralabials. Occasionalspeci
mens in which the red is reduced to practical disappearance may
resemble boylii, but may be immediately distinguished by the totally
black snout, and the fact that the white rings are not particularly
wider below than above. From annulata it may be known by the
greater number of white rings, nearly always more than 30.

Habitat and lwbits.-According to Van Denburgh (1897, 169)
"this brilliant snake seems to prefer the moister, cooler portions of
t.he state [of California], such as are occupied by coniferous forests. "
According to Grinnell and Camp (1917, 186) it "inhabits forest floors
and chaparral-covered hillside.B." For Los Angeles County Grinnell
and Grinnell (1907, 40) say it is of "very general distribution in the
large canyons all through our mountains. In most of its range it
appears to be the commonest snake; at least it is the one most often
to attract attention. The coral king snake is a relatively small
snake, of slow movements, and perfectly harmless. Yet when
roughly handled it bites to the best of its strength. The senior
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author has allowed hiIDSE'lf to be bitten on two different occasions
by king snakes, and although the needle-sharp teeth sank deeply
enough into his hand to draw blood, the resulting wounds healed
promptly with no unpleasant complications whatever." "Very

Flo. 61.-Ku 8BOWllfO LOCAllTY BBCOBDS roB LAKPBOPI:LTIlI KUL'rDlCINCTA.

little is known of the habits of this snake (Van Denburgh, 1893, 169).
Old hunters say that it destroys many rattlers and other snakes.
One of my specimens had eaten two blue-bellied Lizards (Sctloponu
occidentalis). It is popUlarly supposod to be very poisonous."

'gill € yGoogle
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A specimen kept in captivity by the writer ate an adult T/w,mnopku
butleri, coiling about it in true constrictor style.

Range.-occU1'8 throughout the State of California except in the
deserts. A fine large specimen from Callahan, Siskiyou County
(California Academy of Sciences, no. 36062), constitutes the most
northern record; San Diego is the most southern locality. A speci
men in the collection of the Field Museum of Chicago (no. 1426)
from Mount Whitney in Inyo County proves its ocenrrence east of
the Sierra Nevada. It is found at greater elevations than any other
form of the genus (Hot Springs, Long Canyon, Mount Whitney,
8,000 feet; Strawberry Valley, San Jacinto Mountains, 6,000 feet;
Lyth Crick, San Bernardino Mountains, 6,000 feet; Santa Ana
River, San Bernardino Mountains, 5,600 feet; San Jacinto Mountains,
5,400 feet; King River Canyon, Fresno County, 5,000 feet; Yosemite
Valley, 5,000 and 4,000 feet; San Bernardino Mountains, 4,000 feet).

In addition to the localities included in the list of specimens
examined, Van Denburgh (1893, 169) records Santa Barbara; Soquel,
Santa Cruz, and Glenwood, in Santa Cruz County; Hodgdon's,
Tuolumne County; Heaven's Gate, near Little Kern Lake, Tulare
County.. Grinnell (1908, 165) records a specimen from Cedar Cabin,
at about 5,500 feet in the San Bernardino Mountains.

Variation.-The different scale formulae, as shown by the table,
are numerous. Little can be said about their geographic variation,
except to note indications of higher averages in the Sierra Nevada
and lower averages in western California. But between the sexes
a decided difference is observable. Reference to the table of scale
formulae will show that the highest formulae are not reached by
the males, and that, in this sex, there are usually only 17 rows at
the posterior end of the body, while in females there are 19; the
few of the latter that do have 17 at tho end fail to reach 23 at the
middle of the body. Therefore from the scale formulae alone one
may make a close guess as to the sex.

The numbel'B of ventrals and annuli are likewise unsatisfactory
from a geographic standpoint, but the indications are in much the
same sense as the scale rows. While but little difference is noticeable
between eastern California and Los Angeles County, there is sugges
tion of decrease in both in the northwest. And in this connection
it may be remarked that the most heavily pigmented individuals
come from the Sierra Nevada, and the least from western and north
western California. One specimen from Santa Clara County has but
23 white rings, and the pairs of black ones are separated by wide
intervals of red. In fact individuals from this region seem generally
to have the red in complete rings, and there is sometimes a develop
ment of red in the prefrontal region.
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Beak formulae ofmulRcincta.

--- -- --
ElDorado Los Angeles Vicinity of Otber locall-to Kern and vlcln· San Fran- ties. Total.
County. Ity. cisco.

Formula.

Malo. Yo- Male. Fc- ~ale·I:a%· Male. Fe- Mal. Fe-
male. malo. male. male.

I.....
1-

23-25-23-21-19 2 ..... ..... ..... ..... -...... ..... ...... 2
23-21-19 ..... 1 ••••• 1••••• ..... ..... . .... . .... ....... 1

21-23-21-19 ..... 3 1 4 1 1 . ..... 4 2 12
21-19 ..... ..... 1 ..... ...... 1 2 1 3

23-21-l!H7 2 ..... ..... . .... ..... ..... 1 ..... 3 . .......
21-23-21-19-17 5 ................................... 5 ......

21-19-17 1 1 3 1 3..... 4 I 1 11 3

Tot~~21:'~17·1· ·;·1·;· ·1··;·1·;· ·1· .;.T·;··r-I··;·· 1 ......
23 I 21

VtntralI and annuli ofmulticincta.

Num-
Veotrall. WbJaJ &UDalL

I
LocallUllII. berot

spec1-
Extrema Aver- ExtnlmeL A--.',m-. IC'!. ap.

I

EI Dorado County to Kern County....•. 15 2O:lr222 215 S7~7 46
Los Angeles COunt.y...... _'" ........•.•. 16 207-218 213 44-61 48
Vicinity of San Francisco Bay.........•. 5 205-210 208 23-40 35

i

4Dinitiu.-The affinities of this form are much in doubt. It was
originally described as a subspecies of getNlus. More recently
Stejneger (1902, 153) rated it as a subspecies of pyrrhomilaena. This
is undoubtedly much nearer to its true relation. In favor of this
it may be noted that (1) the two forms present a striking superficial
resemblance to each other; (2) they occupy adjacent regions; (3)
a considerable proportion of the specimens of each possess the scale
formula 23-21-19-17, a formula very rare in other forms of the
genus. It is generally accepted that two forms to be rated as sub
species must intergrade in the region of the common boundary of
their ranges. Multicincta is certainly not now known to intergrade
with pyrr'homilaena, and the differences between them are 80 great
as to render it unlikely that they do intergrade. Pyrrlunnelaena is
much further removed in structural ch&racters from the mean of the
group than m'lJ1ticinda, so that we could hardly derive the latter from
it; to derive the former from multicincta we must assume the west
coast as the center of origin of this group, but, even assuming this,
we have far too much specialization in pyrr1wme'latruJ, for the short
geographical distance that it is removed from its ancestor, and further
more we have great differentiation in structural features with but

'gill € yGoogle
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little in pattern-a reverse of the normal situation. It is difficult
for the writer to conceive these forms as directly related.

Besides pyrrhomelaena we have to consider gentilis. The range
of the latter broadly overlaps that of the former. We do not know
how far west it extends, as it is a secretive species, and very little
careful collecting has been done in Utah and Nevada. In the western
portion of ita range gentilis certainly takeS on a striking resemblance
to multicincta. It must be noted, however, that it appears to undergo
a decided reduction in number of ventrals. It is perhaps not impos
sible that on reaching California it could become modified into
multicincta, but it seems unlikely.

This would leave multicincta qui~ isolated, were it not for the
single specimen found by E. W. Nelson at Patzcuaro, Michoa.can,
Mexico, and named by the writer, rutlweni. This specimen appears
to be very closely allied to multicincta, yet distinct from it. The
discovery of confirmatory specimens would be gratifying.
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Head only.

Poor condition

47

46

51
43
40
42

35
47

47
47
47

35

33

461 DllllU\ged.

62
41

61

~
"'0
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z

41l5/ .11'5
457 . \65
591 .151

260 .......

462 .158

608 .158
750 .156
848 .138

rm .187

615 .140

{2+2+3 }
1,2 1+2+3
J,2 2+3+4

{

2+3+4 }
1,2 1+3+4

1,2 tt~t: t
2+2+4

1,2 h+3+4

1,21 2+3+4

1,2 1+2+3

1 ? ,{2+4+5\} 297 1 .131" 2+3+4

U ~t~t: ....~:~... :~~~., ......
1,212+3+4
J,21 2+ 3+ 4

2+3+3
1,2 h+3+4 I}
1,2 2+3+4

7 9
7 !l'
7 9

7 9
7 9
7 9-
7 I 9

7 9

7 9

7. 9
7 I 9
7 II

7 0

7 9
...... ...... ...... .. .. ... ~ .... ........ .......

7 9 1,2 {2+3+4 } 919 .1382+3+3
7 9 1,2 2+2+4 694 .148

7 0 1,2 2+3+4 6114 .J44

52

62

50

63

54

57
49

68
52

49
52·.. ·········1· .. ···

ScaleroW8.Se.x.

Lilt of .p«imem oj LamJ1l'OPf~mWMnda.

From wbom
recoi....ed.Locality.No.

. I .<l d> .<ll>.,d.!!l'; • 1:'.8 -.:r.Q.:,
,,- .!!l "::i <1.!d • :0 .::1 • e "'_ <1""",

.!l .!1 .0 ~ -Ei . ~~:::e " " ~ " 8. _., -"c: -g ~ e "'3 8 ~ =~ :::~c;
...0 C'j ::3 d () I 0 o-~ ~'C~_1__ - - II ~~.-.:':-~-==-_E-_!,_~

11733 Fresno California O. Eisen Female. 22-25-:13-21-19 216 50 7 9 1,2 2+3+4 735 0.139 46 Type.
13571 yooe~telM3r1posaCOun. I J. M. Hutchins I 1 ' 1 Specimen in

tv, Cali ornin. bad con di.
. tlon.

Do .
Do .
Do .
Do..•..

Museum.

If.S.K.M .
Do .

DO .. ···IIJ.<ulU I San Diego, C.uilomia \ c. R. Orcutt Female. 21-23--21 19 ...... ·1 205 52
Do 310.\11 Dnnnlnlt, California H. H. Backus M3le 21-19-17.......... 213 5~
Do 31176 San Bernardino Moun· Carl C. Zeus .1

31177 ~dn;.:.~:~~i.f~.~I.i~: do 1 202 51
34603 Kern Lake, Califomla 1 B. W. E'·ermnn .. Male 23--21-23--21-19-17 m 61

4435-1 Pl.lle \·alley............... E. A. Goldman do 21-19-17.......... 208 ~9

44423 San Jacinto Mountains, V. Bailey FOlliale. 21-19-17 1 201 50
Califomla (5,400 leeL).

Do..... :l>6n San Bernardino County, E. S. Shepard........do .... 21-23--21-19.......: 208
Cpjifornla f4,ooo leet). I

Do 54987 PhceriLa Canyon, Los E. J. Brown do.... 21-19-17.. .•...... 211
Angelos, Colifomla.

D u"'"'7 {LOS Angoles County, Cal!·
0 ""~ lomla. J. Hurter, sr do 23--21-23--21-19.... 214

Do 5v.'OS ..••.do do Able 21-19-17.......... 215
CaUl. Acad. } ~ lKlnC'8 River Canyon, E C V D k 2 9ScI. I,uu Colilonua. . . an y e ... Femnle. 1-23--21-1. ...... 221

D 36062 Callahan,Slsklyou County, }J V b h 2 n0..... Collfornla. . an Den urg. Male.... l-b-17.......... 212
Mount i>t. Helena, Napa

Do 3')651 County CalIfornia. }Ray Female. 21-23--21-19....... 209
Do 39647 Kybun,EldoradoCounty, J.Van Dcoburgh.••.do ....

CalIlornla.
nNW> Fish Canyon San Gabriel 0 R R hlln 1 2 I 8American.. ....,~ Mountains,111110rnln. .. P. ut g Male.... 1-19-17.......... 21

Do..... 9134 Iclnlty of Los Angeles, .•.•.do Fem.nle.. 21-23-21-19....... 207
CaUlornin.

Do..... 0)56 About 10 nl!les from San do do .••• 21-19.......... •.• 214
FernNldo, LIttle To
Jungl\ Oariyonl. ~1llI An
keloa Cqunty, uwfom\a.

CJ
o
~
rv

L



{~ wmhM T.no Anr.elM or [}
DO':"'j ~~O ~~~Ic?r~~CI Mountaln.o, ... do .........../...dO .... /21-10•.•.......••./ 2l» I 61 I 71 9 11,2IHt~t~ /} lI80 I · H6 1 .9

Do. .... 922. Son .B~uo Moun· .....do............ Male.... 21-23-21-1~17.... 206 64 7 9 1,2 2+3+' ZJrT .143 M
taw, noor TbOU'!Uld
Plne.o, CaUloOOa.

Cornel!.. .......... Call1ornIa.................. UnI"ersityolCaIl.' ..dO .... r-I9-17 .•..•••• "1 211 I 50 I 71 91 1,21 2+ 3+41 G781 .... ···' 39

VICl~.~::::: ~~g rr~l~l\vt~tii~yi··cnil:· ~:~:~~~~~~::::: 'Main:::: '~2i:'i(}:ij::::::: ":iili' "'61i' "'"7' ''''Ii" "i;:i' ':i+3+4' .. ··sii' ":iw' "'4i'
lornla (~ 000 leet .

San Diego } rrth CriCk, Son Ber.}
Mm ...... nnrdlno COunt), Cull· F. StephOM................. 21-19.............1 2f11 63 7 9 1,2 2+3+4 263 .150 48

. lornla (6,000 leet .

i
Pass betw. Trout Mrodow I

DJ1d Lltlle Kern Ri\'er, 7
Stan.Unl\·.1 166a I~ hierro l\'p\ada Moun· C. H. Gllbort.. .... Male... 23-21-19-17....... 21~ 68 7 { 8} 1,2 2+3+4 673 .150 43 Lorealabscnt

t~lrul, Tulnro Cou n ty,
Calilornla.

Do..... 1812 'Mount Hamllton, Sonta .......................do .... 23-21-23-21-19.... 210 66 7 9 2,2 2+3+4 850 .147 23 0
Claro Countv, CaltrornIa. !zl

Do..... 4023 San Bernardino Moun, L. V. W. Brown.. Femnle. 21-23-21-19....... 210 50 7 9 1,2 2+3+' 780 .136 47
0talus CallfornIa.
I>;jDo..... 4128 Yooe;;:;It(\Valley,Culilomla R. W. Donne........do .... 23-21-19 ......... .1 209 ...... 7 9 1,2 2+3+4 ....... 37

Do..... 4164 r~oe;~~ =~~e, c~t }............................. 21-23-7. .......... . ..... ...... 7 9 1,2 Ht~t: }~~~~: ............. Ii
lornIa H 000 leet). ~Do..... 4170 Fyff~ Eldorado County, Miss J. C. NIchol•. Female.. 21-23-21-1~17-19 215 46 7 9 2,2 2+3+4 647 .132 41
Cn lorolu. ,

~Do..... 4210 Wright's l:itat~ Santa A. MaUey......... Male..•. 21-19-17. ......... 205 66 7 9 1,2 1+3+4 630 .140 43 ....
ClnraCounv" 10rnIn. !zl

D 21 {Yosemite allo}', COII·}W' h b}' ~ I 209 7 9 1,2 {2+3+4 },"dult. 44 Q0..... 4 4 lornII' (5,000 loet). . ;Y. T 0 urn.. emale.. 23-.1-23-2119.... .. .... 1+3+4 .......
Do..... 4281 San DIego County, Call· Edward lIyntt....... Clo .... 21-23-21-19 ..... "1 208 51 7 9 1,2 2+3+4 648 .149 43 CJl

lomla. Z
Do..... 4368 Fy1Je( Eldorado County, Miss J. C. Nichols. Malo.... 21-23-21-19-17.... 208 .9 7 9 1,2 2+3+4 662 .133 44 ~

Do-..... 4369 ...~~:~~~:...................dr. .............do .... 21-23-21-1~17""1 202 64 { n 9 1,2 2+3+4 705 .140 47 =~M. V. Z.... 728 San Bernnrdlno Moun- J. Grinnell ........ Female.. 21-19............. 210 64 7 9 1,2 2+3+4 633 .IM 49
talns, Santa Ana River,
Calilornla (~600 leet).

Do.... .1 729 I Strawberry Valley, San I· ....do ............1Male....121-29-21-19-17....1 205 I 66 I 7 I 91 1,2 I 2+3+4 I 331 I .150 I 43
Joclnto Mountains, CnU·

n"1 ..,1~~:~ci:i~-".". "1"'1".,o-""'H! '" 1 M I ~I :1

1'212+3+41
710

1

.

162

1

H
r- Do..... 968 ...~~~.~~:~~:.~... ~: .........do ............ Female.. 21-23-21-19....... 216 63 1,2 2+3+4 640 .149 50"" J

0 D 22 {MatlUla, Ventura CountY'}D n 209 2+3+40..... I 4 CnU omla. r. J. omung......do..•. 21-19-17.......... 63 1,2 {2+3+6 } G9lI .164 44
0 t-o0.0 1'0
f") CO
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Museum. I No. !
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___I I

)(. v. Z•••• I' 24871 YOIBDlite Valley, Karl-II. GrInnell ••.•.... 1 )(a)e....
post County, California

• 'I (4,000 feet).
Do..... 43CXI B~, CanIkou, ~.:i;; Chas. Camp.....• '1' Female..

County, California (8,LW
leet).

Do....•1 43lK SIerra Kadre. Loft Angeles do )(a)e ..
County&.CalifornIa. I

Do. ..•. 4306 Trallln!Si{l: Banta Anita ...•.do ..•......... ' ...do...•
Canyon, Ban Oabrle.1 I
XoiInt&lns Callfornia.

ll6ClJ Ylllllllnite Valley, Call· H. W. Grinnell .•. I...do...•
lornia (4,000 f~). ,

5889 do 1. Orlnnell ••.•.•.. I do..••
6263 K.lngRlverCanyonJFresno C.I. DIxon 1 Female..

I County, CalIfomlll, 5,000
: feet).

___---' .. __ I I
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LAMPROPELTIS PYRRHOMBLAENA (Cope).

ARIZON.\ JUt'lQEl> SHUtE.

231

Figs. 5,71.

1866. Ophibolua pyromelanua COPE, Proc. Acad. Nat. Sci. Philadelphia, p. 305
(type locality, Fort Whipple, Arizona).

1875. Ophibolua pyrrhomclaa YARROW, Geog. Geol. Explor. Surv. W. l00th Mer.,
vol. 5, chap. 4, p. 537, pI. 19.-COPE, Bull. U. S. Nat. Mus., no. 1, 1875,
p. 37.-YARROW, same, no. 24,1882, p. 91.-CoPE, Proc. U. S. Nat. Mus.,
vol. 14, 1891, p. 610; Rep. U. S. Nat. Mus. for 1898, 1900, p. 907, fig.
224.-Lampropeltia pyrrhomelaa VAN DENBUROH, Proc. California Acad.
Sci., Ber. 2, vol. 6, 1896, p. 347.

1875. Ophiboltu pyrornelaa COUES, Geog. Geol. Explor. Surv. W. l00th Mer.,
vol. 5, chap. 5, p. 619.

1883. OphibollUl getu.lua pyromelanua GARMAN, S., Mem. Mus. Comp., Zool., vol.
8, no. 3, pt. I, pp. 67, 157.

1901. Ophibolua zonatua BROWN, Proc. Acad. Nat. Sci. Philadelphia, p. 79.
DITMARS, ReptileBook,I907, pI. 103, fig. 6, pI. 107 (upperfig.).-TUCltER,
Dang. Pois. Snakes U. S., 1912, p. 1, pI. I, fig. F.

1902. LampropeltiIJ pyrrhomelanw STElNEGER, Proc. U. S. Nat. Mus., vol. 25,
p. 152.-VAN DENBURGH and SLEVIN, Proc. California Acad. Sci., 8eJ'.

4, vol. 3, 1913, p. 415.
1917. Lampropellia Wrrhomelatna pyrrhO'tTleUJentJ BTEJNEGER and BA.RBOUR,

Check List, p. 88.

Description.-'fhe scutellation, based upon 32 specimens, is as
follows: Ventrals, 216 to 235; caudals, 61 to 79; supralabials, 7,
occasionally 8; infralabials, 10, sometimes 9, rarely 11 or 12; a single
preocular; 2, rarely 3, postoculars; temporals, 2+3+4, occasionally
an extra scute in any row; posterior chin shields usually shorter and
narrower than the anterior, and generally separated from each other
by 1 or 2 small scales; loreal distinctly longer than high; scale rows
23 or 25 on middle of body, formulae varying from 23-25-23-21-19 to
21-23-21-19-17.

Body long, slender, varying but little in diameter; sides meeting
belly in a fairly well defined angle; head distinct from neck, widest
at the temples; snout rather long, tapering, and almost truncate; eye
proportionately larger than in other forms of the genus; tail long and
slender, from 0.153 to 0.182 of the total length (males, 0.162 to 0.182;
average, 0.172; females, 0.153 to 0.176, average, 0.167). The longest
specimen examined came from the Huachuca Mountains in southern
Arizona and measured 1067 mm.

The pattern (fig. 71) is of 35 to 71 whitish annuli on body and tail,
separated by black which is more or less completely split with red.
Some specimens are ringed throughout with white, red, and black, in
others the red is continuous across the dorsal line only at the anterior
end of the body and near the anal region. The red widens at the
expense of the black on the lower rows of scales and usually crosses
the. belly. The black becomes much narrower on the sides, and
traverses the belly or sometimes fails to reach it. 'rhe whitish annuli
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are from t to 2t, usually 1 to 2, scales in width, not wider on the
sides, and usually more or less obstructed on the belly with black.

The head is black from about the anterior portion of the frontal
to the posterior part of the parietals and laterally to the eyes or
middle upper labials. The whole snout is whitish, and there is some
times 8. light spot above each eye; the chin and gular region is white
and quite or nearly immaculate. A white bll.D.d crosses the tips of

FIo. 62.-MAP SROWING LOCALITY RECORDS FOR LAIlPROPELns PYKRBOKJ:LAJUIA.

the parietals, widening anteriorly on the sides; behind this is a black
band, which narrows on the sides and is rarely, if ever, complete on
the throat.

The dentition is as follows: Maxillary teeth, 13 to 20, commonly
14 to 16, somewhat longer anteriorly, the last two a little stouter and
more flattened laterally; mandibular teeth, 14 to 18, second to sixth
largest, becoming much smaller posteriorly; palatine teeth, 11, less
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often 12 or 13, rarely 14, becoming slightly smaller posteriorly;
pterygoids, 16 to 22, smaller than the palatines, likewise diminishing
in size posteriorly.

The penial characters are approximately as follows: Organ small
and slender in comparison with size of animal; calyces few, with
fringes few and short; latter succeeded by slender spines, which
increase in size only slightly; about halfway from the base the latter
decrease rapidly in size and disappear entirely, or remain over most
of basal portion of organ as minute spines more or less imbedded.

This form may be distinguished from gentilis, multicincta, and
annulata by the prominently whitish snout, the greater number of
ventrals and caudals, the more numerous annuli, the head distinct
from the neck, and the frequent occurrence of 10 infralabials. All
but the first two of these points will serve to distinguish it from
nelsoni.

Habitat arul h4bits.-From 0. few brief notes accompanying speci
mens and from the localities it seems that this snake prefers the
canyons and mountains, and is not found at all in the deserts. Van
Denburgh and Slevin (1913, 415) record three specimens from pine
woods in Bear Canyon in the Catalina Mountains, in Ramsey Canyon,
Huachuca Mountains, and Oak Creek Canyon in Coconimo County,
Arizona.. One from the Hualapai Mountains was also taken in a pine
forest.

Range.-Pyrrhomclaena is known to occur from the Great Salt
Lake south through Utah, Arizona, and western New Mexico to
Sonora and Chihuahua. Careful collecting may be expected to
extend its range in all directions. The vertical range of this form is
comparable, so far as we now know, only with that of lIlulticincia. The
following altitudes are recorded with specimens:· 7,000 feet-Bear
Canyon on Mount Lemon in the Cata.lina Mountains, Arizona, and
Beaver Canyon, Beaver County, Utah; 6,300 llnd 5,800 feet-
Hualapai Mountains; 5,410 feet-Carr's Ranch, Sierra Ancha, Gila
County, Arizona.

No records have been noted for localities not included in the list
of specimens examined.

Variation awl affinitics.-The present material indicates that this
form is remarkably constant throughout its range, but a fuller series
of specimens may be expected to reveal geographic differences that
can not now be detected.
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The distribution of the scale formulae between the sexes is of
interest. It is as follows:

I

-

Iormuln. Male. Female. TOtol\I.

23-21-19 2 3 5 !
23-21-19 I 7 3 10 I

23-21-19 4
I

3 7 I

23-21-19-17

I
5 I 1 6 i

23-21-19-17 2 0 2 I
I ,

tats.......... 1 I
,

20 10 30 I

I
:

F

To

23-25

21

21-

Only 1 female out of 10 ends with 17 rows. A striking feature in
which this form resembles multicincta and in which both apparently
differ from all other forms in the genus is the possession by many of
the same individuals of a maximum of 23 rows and a minimum of
17. 'Three changes from the middle to the posterior end of the body
is common when the maximum is 25 rows, but is elsewhere very rare
when the maximum is 23, and is quite unknown when the maximum
is 21 or 19. In this feature there is certainly support to the propo
sition that pyrrhomelaena and multicincta are more closely related to
each other than to any other form of the genus. In other respects,
however, the gap between the two seems to be rather wide. PyrrhQ
melaena is in every way a more specialized form. Its scale rows
average higher-the maximum in no individual yet examined being
lower than 23; there are more ventrals; the tail is the longest in the
genus; the lower labials are commonly 10, the upper labials are
oftener 8 than in any other form in the genus; the head compares in
shape and in distinctness from the neck only with alterna; the denti-
tion is the highest Cor the genus. .

All these features proclaim this form an old and specialized deriva
tive of some more normal representative of the genus. While we do
not say that it can not have been derived from multicincta, it is never
theless difficult to conceive of such great structural differentiation
where the geographical separation is so little and where the habitat
preferences of the two seem to be so similar. It is not impossible
that the relationships of multicincta and gentilis may yet prove to be
so close as to exclude the former from the possibility of direct rela
tionship with pyrrhomelaena. More material from the Great Basin
region is the first essential. We would therefore prefer at present to
regard pyrrhomelaena as a relatively ancient and isolated type,
because of (1) its high specialization, (2) its great constancy through
out its wide range, and (3) the lack of any form with which it ma)"
safely be considered as closely related.
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Included in this group, on the basis of intergradation along the
common boundaries of their ranges, are, nelsoni, annulata, gentilis,
amaura, syspUa, and triangulum; by reason of close similarity v,1th
the first two, polyZQ1l,Q, and miaophdis; elapsoides and vir¢niana on
account of close resemblance to amaura; because of apparently
closer relationship to this than to any other group in the genus,
ruthveni, ?rllUltic.:incta, and pyrrhomelaena.

As already shown, micropholis can be derived only from polyZ01UL.
The most evident reasons for this are (1) it is closely allied to this
form and to this one only; (2) it is decidedly isolated geographically
from all other forms of the genus; (3) it is inadmissable as a primi
tive type on account of specialization in important structural and
color pattern characters, particularly (a) in reduction of anterior
temporals to one, (b) in the frequency of entire caudal plates, and
(c) in the white rings of the pattern being much widened and suffused
with red. Polywna must be regarded as closely allied to annulata
and particularly, perhaps, to nelsoni, but its exact relationship is
uncertain, due to insufficient material.

The evolution of elapsoides from amaura has already been explained
under the discussion of the former, and we need not do more here
than repeat our belief that it represents an earlier and less extensive
migration than that which gave rise to the subspecies of triangulum,'
that it underwent differentiation and specialization through an
isolation which may have been affected by a not very extensive
embayment of the Gulf of Mexico up the lower Mississippi Valley.
Its close ally, virginiana, was differentiated from elapsouus by a
joining of the adjacent black rings on the belly across the red spaces,
and their lateral migration, thus restricting the red to wide dorsal
saddles. This, as will be shown below, is almost exactly the same
method as that by which syspUa was derived from amaura.

If now we consider the subspecies of triangulum, we find that the
structural differences, separating any two adjacent forms are only
average and so quite insufficient to distinguish them, and even ex
treme forms are but moderately distinct in structure. The differ
ences are thus too slight to be a main reliance in determining the
center of origin of the series. This structural similarity is, however,
of much value in assuring us of the close genetic relationships exist
ing between all these fOrIDS, and, if we are able by other mellns to
determine direction of relationship, structural tendencies will then
be of value in either strengthening or weakening those conclusions.

Aside from the geographic demands which must be met, our main
reliance must be upon color patten1. This, as well as the scutella
tion, demonstrates the close relationship of the whole series and in pur-
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ticulur of any two adjacent forms, but, as the differences registered
in the pattern are more evident and more distinctive than any others,
these have been made the main basis of distinction between differ
ent forms. However, near the boundaries betwt\en any two ranges

Flo. 63.-Al:Ap SROWlSO DI!mlmUTION or THE VARIOUS PORllS or THX TIUANOt1L1l1I GROUl'.

even these distinctions break down and we find individuals which
can not be definitely assigned to either form. This completes the
proof furnished by the structural features of the close relationship
existing between all these fOrIDs.

Digitized by GoogIe
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The races of triangulum form a. continuous chain from southern
Mexico to southeastern Canada. Some form in the series must be
closer to the ancestral type than all the others. Let us consider
the northern end of this chain.

If we start with typical triangulum, as it occurs in western New
York, and examine a series of representative specimens from locnlities
between here and Central Florida, we will notice a very gradual
change in pattern in Pennsylvania, West Virginia, and southward;
the half collar behind the neck very frequently replaces the chevron
mark; the latter, when present, is more imperfectly shaped than in
the north, and the other characteristic head markings are often
very badly formed. Throughout this wide extent of latitude we
will find no distinctive change in triangulum and no closely allied
form-nothing closer than elapsO'ides, getulus, and rlw-mboTlUlClilata.
If we now examine a representative series of specimens from northern
Indiana and Illinois southward into Louisiana, we will find a very
different situation. In southern Illinois and southern Indiana
triangulum intergrades perfectly with 8'!Jspila. The latter is spotted
like triangulum but the spots are typically longer, wider and fewer;
normally they are red, but occasional examples have them brown
or gray as in triangulum. The head pattern of the latter (fig. 54)
rarely appears in full in 8'!JspUn, (fig. 52) but portions of it are usually
present, as, for instance, the anterior black border of the half collllr
behind the neck is sometimes indented, indicating the position of
the arms of the chevron mark of triangulumj the half collar may
be more or less interrupted by the approximations of its black bordel'8
on one or both sides of the medilln line; light supercilillry spots with
black borders are often present over the eyes, and these are some
times joined, as in triangulumj the light postocular band is oftcn
represented by lateral indentations of the anterior blnck border of
the half collar and sometimes it is present in entirety. As we go south
and west from southern Illinois the frequency and perfection of these
markings decreases. To one who has examined considerable num
bers of these specimens the geographic change is most striking.
Typical triangulum (figs. 54 and 69) occurs about as far south 8S

Vigo County, Indiana; at this point there is a relatively rapid change
through intergrades to 8'!JspUn, (figs. 52 and 68); then south into
Arkansas we find a gradual, progressive change which leads directly
into amaura (fig. 67), in the southern part of the state. That syspila
is the only close relative of triangulum, and that the former passes
by perfect intergradation into a:maura, can not be denied. Oue oC
these forms must then be ancestral to the others.

I t has been said that the color pattern of triangulum must be re
garded as primitive, because its distinctive features are repeated in
other forms in widely separated groups, as, for instance, the caUi-

'-
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of annmata. (6) Stillmore important is the fact that annulata lies at the
point of convergence of three separate genetic series of the triangulum
group: The triangulum-syspi1a-amaura-annulata series, the virginiana
elapsoides-amaura-annulata series, and the qentilis-annulata series,
This situation fulfills therefore the most convincing of the criteria
formulated by Adams (1902, 122) for determination of centers of dis
persal, namely, II continuity and convergence of lines of dispersal."

If we accept annmata as the stem form of the triangulum series we
may describe the derivation of the color patterns as follows: 'From
the plateau region of southern Mexico north to extreme southern
Texas we have a form, annulata (fig. 66), ringed with black and white
or yellow, the black more or less split with red dorsally but continuous
between the white rings on the belly, except at the extreme anterior
end of the body, where the red may croBS the belly. The white rings
are nearly uniform in width on the dorsal scales and only slightly, if

. any, widened on the ventralsj they are not encroached upon by the
black, but may be more or less mottled with black, particularly on
the sides. Figure 66 shows this pattern as exhibited by a typical
specimen from Puebla, Mexico. Passing to amaura (fig. 67), we see
that the white rings have become distinctly widened on the lower
rows of scales, that the black on the belly has become separated on
the midventral line, and that the red has increased in extent at the
expense of the black. The black has here ceased to encircle the body.
and has become restricted to a border for wide dorsal saddles of red,
Figure 68 is a typical example of syspi1a from Arkansas. This pat
tern is derived from the last by a lateral contraction of the dorsal
red saddles, a narrowing of the black borders, the development of a
ventro-Iateral series of black spots in alternation with the dorsal
blotches, a checking of the belly with small quadrate spots of black.
and an increase in the mottling of the white dorsal scales (no mott.ling
was shown on the white scales of figure 67 because the specimen was
much faded). The alternating spots and perhaps some of the small
quadrate spots may be the result of a pinching off, as suggested by
figures 67 and 68. Figure 69 shows the pattern of a typical triangulum
from northern Michigan. Whether the upper series of alternating
spots is the result of an upward migration of the first series (fig. 69)
is uncertain, but it appears much more likely that it is due to a pinch
ing off of segments of the dorsal blotches in the course of their con
traction. This is the end of the series in this direction.

To derive gentilis we must return to annmata. The course of evo
lution has here been different. Instead of a lateral shrinking of the
black and red, there has been a longitudinal shrinking. The begin
ning was the same as for the other series. The white rings widcmed
on the lower rows of scales and on the ventrals, thus greatly increasing
the width of the white rings in proportion to the black on the belly.
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Here the black failed to split on the midline, or, if it did split, it failed
to recede. The red failed to increase in I\rea at the expense of the
black, so that in this form the black is usually wider on the middorsal
line than on the lower rows of scales and often excludes the red en
tirely from here, as shown in figure 72 (a specimen from Provo,
Utah). Mottling of the white rings is variable in gentilis, but usually
present to some degree at least.

Examination of the available material indicates that the split in
these two courses of evolution is not a clearly defined one, but that
the tendency to develop the pattern shown in figure 68 is gradually
intensified to the east. A fairly well-marked division is, however,
noticeable in the region of the ninety-seventh meridian. Here there
is a distinction in head pattern as well as in body pattern. To the
ea..qt the head is mostly red, and alteInating spots are developed on
the lower rows of scales; to the west these are not developed and the
head is mostly black. The situation would be met if the ancestral
form spread from northeastern Mexico at the same time northeast,
north, and northwest.

The relationships of P"Jrrhomelaena and multicincta to each other
and to the other forms of the genus are still in doubt. There is little
if anything in the penial characters to ally them closely 'with the
getulu,'J group. It is true that the cnlyces are but few and slightly
fringed, but the spines arc much more numerous and more slender,
and extend more than half way to the base of the organ, as is char
acteristic of the triangulum series. Al1ilticincta was described by
Yarrow as a subspecies of getulus and more recently has been regarded
by Stejneger and others as a subspecies of pyrrhomelaena.

Cope confused it with both of these fonru;. It can hardly be a
close ally of boylii, since their ranges overlap and their structural
differences are too great" particularly in respect to scale rows, penial
characters, and color pattern. Its relation to gentilis may be closer
than has been supposed. Typical patterns of gentilis and multicinct4
(figs. 72 and 75) show that the white rings in gentilis are but little
widened in the most western specimens, perhaps an approach t,o
multicincta in which they are practically uniform in diameter; and
it is noticeable that in the latter form, as in gentilis, the black on the
belly is mostly concentrated opposite the dorsal red areas. The
color pattern of multicincta could without violence be regarded as an
intensification of that of gent:l,i..~; that is, the black has still further
encroached on the red and has completely excluded the latter color
from the snout. The scutellation would be considered as a wide, but
perhaps not impossible, step. Thorough collecting in Nevada, eastern
California, IUld Arizona should be of much assistance in deciding this
matter. Scale rows and ventrals average at least as high as may be
expected for annulata in the plateau portion of its range, and higher



244 BULLETIN 114, UNITED STATES NATIONAL MUSEUM.

than for any of the subspecies of triangulum, except ndsoni, of the
west coast of Mexico. In proportions, dentition, and scalation it is
so close to the average for the genus that it is difficult to conceive of
it as much specialized or as a deri vative of pyrrlurmelaeM. In fact,
for regarding' it as a subspecies of the latter there is no evidence.
We do not know whether their ranges meet, but the specimens on
hand show no approach of one form to the other in pattern or scala
tion. It is even possible that multicincta may be only distantly
related to pyrrhamelaena. Its color pattern is similar, to be sure, and
their ranges are practically adjacent, but if pyrrhomelaena did no.t
exist we would probably not be unwilling to regard multicincta as the
west coast representative of the subspecies of triangv.lum. The
discovery of the Patzcuaro specimen, indicating, as it does, the occur
rence in southern Mexico of a close relative of multicincta, puts a Dew
face on the situation. Nothing definite can be said, however, until
more specimens of the new form, ruthveni, shall have been found.

Pyrrhomelaena gives much evidence of specialization in (l) its
high number of labials, (2) its atypical pattern, (3) long Wiil, (4) high
dentition, and (5) wide head. If we examine its color pattern
(fig. 71) we notice that while there is the same marked tendency for
the black to overspread the red dorsally, the former narrows decidedly
on the sides and often fails to reach the ventrals-a decided difference
from gentilis and multicincta; and the black of the bony, contrary to the
situation in the latter two fonns, is concentrated chiefly opposite the
dorsal white rings, and it is the red that most regularly crosses the
belly. It is difficult to say how important this distinction may be.
The prominent specializations in structural features indicate old age
in the form and show that there may have been time for the pattern
to develop these peculiarities starting from the annulata condition.
The suspicion can not be avoided, however, that the present simi
larity in the patterns of multicincta and pyrrhomelaena are due to
convergent evolution.

It is noticeable that multicincta is less removed structurally from
the average of the genus than pyrrhomelae-na, as it is less removed in
style of color pattern from gentilis and anmilata.

On the whole it would seem best to place these two forms with the
triangulum group on the basis of similarity in general style of color
pattern-that is, rings of red, yellow, and black-and to regard pyr
rhomelaena tentatively as an isolated form, at least as old as elapsoU1u,
and multicincta as the isolated representative on the Pacific coast of
the rest of the triangulum group.

The preceding discussion may be summarized as follows:
1. Micropholis must be regarded as a. specialized derivative of

polyzona; the relationship of the latter to nelsoni and anntdata is
close but Dot clear.
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2. Elapsoides is a derivative of a11U1lUra, or of the form that repre
sented it in the Texas region before the appearance of syspUa and
triangulum. In the northeastern portion of its range it has given rise
to the color pattern variety, virginiana.

3. The subspecies of triangulum may all be traced to a center of
dispersal in the plateau region of Mexico.

4. The relationships of pyrrhomeZaena and multicinct4 are doubtful,
but there seems to be the least difficulty in regarding pyrrhomelaena

multicincta

I
mlsoni +-

"1
"polywna

\.
mit:rophoZia

FlO. 7fi.-A DIAOLUnIA'I'IC PRESENTATION or THE RELA'I'IONIIIIIPII or mli FOJl)(! or THE 'rEUNOULUM

GROUP.

as a specialized and isolated form, much older than the subspecies
of triangulum, and multicincta as the west coast representative of the
rest of the triangulum group.

ISOLATED FORMS.

LAMPROPELTIS MEXICANA (Gum...).

Fig. 77.

]883. Ophiboltu triangulUII, var. mmronUII GAlUIAN, S., Mem. MU8. Compo Zool.,
vol. 7, no. 3, p. 66 (type locality, Mexico, near San Luis Potosi; cotypea,
probably numbers 4652 and 4653 of the collection of the Museum of
Comparative Zoology at Cambridge, MaI!IIllchusetts).

1902. Carontlla mexicana GUNTHER, BioI. Cent.-Amer., p. 110.

No type was designated in the original description of mexico/nil,
and no specimens were listed. The description shows, however,
that there were at least two specimens, and it fits remarkably well
for two from that locality in the collection of the Museum of Com
parative Zoology. The scales of both are in 23 rows; the ventral
plates are exactly 193 and 199, as in the original description; the
head is "much swollen at the temples;" and the pattern and colora
tion answer well. According to the description, the caudals are
56-58 pairs, and the dorsal blotches are '38-40; these specimens
seem to have 55 pairs each of caudals, and about 39 blotches each.
These differences when compared with the coincidences are too
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slight to render it improbable that these are the specimens from
which the original description of m~xicana was prepared, IUld their
numbers have therefore been given above as the cotypes of this
form.

Description.-'since the original description is somewhat incomplete,
the following is offered in its stead: Ventrals, 193 and 199; caudals,55,
in two rows (both specimens females); supralabials, 7; infralabials
10, fifth largest, 5 under the last 3 upper labials; preocular single
except that it is divided in number 4652 on the left side; postoculars.
2; tempomls, 2 in the first row, 3 in the second, llnd 4 or 5 in th('

~'IG. 77.-L.UIPROPELTIS MEXICANA (M.C.Z., SCALE PATTERN nOM NO. (663, COLOR UTTJ:IlN nOli II"~.

M2, Sur Luta POTOSI, MEXICO). ABOUT It X )fAT. mE. SBOWIKG COLOR PATTED.

third; posterior chin shields shorter than the anterior, IUld separatfd I

from each other by 2 small scales; loreal about twice as long as high: I

anal plate entire; scales smooth, with 2 apical pits; dorsal seaIt· I

rows, 23-21-19.
Body moderately slender, tapering slightly toward the tail; belly

flat, meeting the sides in a rather distinct angle; head flat, distinct
from the neck, swollen at the temples, tapering anteriorly, snout
truncate; tail, 0.16 to 0.17 of the total length; eye large, its diamett·r
nearly twice the height of the third upper labials. One of the sp('ci
mens measures 803 millimeters, the other 452.

The pattern of the body (fig. 77) recalls that of triangulum.. There
are about 39 transversely oblong red blotehes on head Ilnd tail

Digitized by GoogIe
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bordered with black, and separated by narrower grayish mottled
spaces. The red blotches are about 2 to 3!- scales long, and they
maintain this length through a width of about 8 scales across the
back, then narrowing, they extend down on the sides to about the
second or third row of scales. These downward extensioJl8 are some
times nearly or quite isolated from the dorsal blotches. The black
borders are t to 1 scale in width dorsally, becoming narrower on
the sides. The spaces between the blotches are whitish, and strongly
but minutely mottled with dark, except close to the black borders.
The belly is heavily blotched with black; the tendency is for narrow
transverse bands to cross the belly and end on the first row of scales
in alternation with the dorsal blotches, but these are often broken
in the middle and obscured by large black patches between tbem
and opposite to the dorsal blotches. On the head of the small
specimen are two red V-shaped marks black-bordered, opening
forward, the larger chiefly on the parietals, the smaller chiefly on
the frontal. Behind the eye is a large black blotch. Rest of head,
chin, and throat whitish, minutely mottled with darker.

The dentition is as follows: Maxillary teeth, 13, the last two
enlarged, not grooved nor separated from the rest by an interspace;
mandibular teeth, 14 in one specimen (number 4652) and 16 and 17
in the other, the third, fourth, and fifth large, the last small; pala
tines, 13 in each instance; pterygoids,22 (only one set counted).

Remarks.-lf, as is entirely probable, the two specimens described
above are the originals, then they are the only specimens of the form
known. That they belong to the genus Lampropeltis as at present
defined, must be conceded. They can not, however, be closely related
to any other form in the genus; the head pattern is unique, and,
although the body pattern bears a superficial resemblance to trian
gulum and to the members of the calligaster group, it yet bears a
distinct stamp of originality; the 10 lower labials, long tail, swollen
temples, and high number of palatine teeth arc all features that
mark it as specialized. It is doubtless more closely allied to tho
triangulum group than to either of the other two.

LAMPROPELTIS ALTERNA (Brawa).

Fig. 78.

]902. OphibollUJ alternm BROWN, Proc. Acad. Nat. Sci. Philadelphia for 1901
(Feb. 6, 1902), p. 612, pI. 34 (type locality, Davis Mountains, Jeff Davis
County, Texatl; type specimen, number 14977, Acad. Nat. Sci., Phila
delphia, E. Meyenberg, collector); same, 1903, p. 550.-DITKAB8,
Reptile Book, 1907, p. 356.-8TRECB:ER, Baylor Bull., vol. 18, no. 4,
1915, p. 39.-Lamproptltil aUerna STEJNEGER and BARBOUR, Check
List, 1917, p. 87.

This name rests upon a single specimen, received alive at the
Zoological Gardens in Philadelphia, and said to have been found in
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the Davis Mountains; Texas. It answers so closely in structural
features to the genus La.mpropeZtis that, in spite of its unique type
of pattern, and lesser structural peculiarities, it must be included
here until further specimens make possible a determination of ita
true status.

Ducription.-Since the original description is very accurate it is
quoted in entirety:

v.u.nlary teeth 18; mandibular 14-15. Body moderately slender; head diatinct,
muzde contacted; eye rather large. Ro.tral low and broad, barely visible irom

Flo. 78.-LAKPIlOI'ELft8 ALftllJlA (ACAD. Nu'. sa.,l'Jm.ADaLPllu,lfo.14W7, "TP&, DATil! KO\;K'rAl' S'
TaxAll). 1I X KAT. III&J:. 8BOWlNG 8rn.J: or OOLOKI'AnEaK.

above; intemaaala about half the length of prefrontala; frontal a little longer than the !

suture between parietals, longer than the anout; parietalslarge, wide in front, narrow
behind; nuala 2, the nostril between them; lorealsmall, longer than high; proocular
1; postoculars, 2 on one side, 3 on the other; temporals, 2+3 on one aide, 3+4 on the
other; upper labials 7, third and fourth in orbit; lower labials 11. Posterior chin
shields a little shorter than the anterior, not separated by scalell. &alee smooth,
with two inconspicuolls pits, in 25 rows. Ventrals 217; anal enUre; llUbca.udals 00
pairs. Total length 710 nun. (tail 115).

The ground color is slate gray, crossed on the back, at intervals of 3 to 5 scales, by
bands of black which are alternately wider and narrower, the wide onell covering from
2 to 3 sealell on the middle of the back, and more or less divided tranaveraely on Uleir
centers with scarlet. The narrow bands are about 1 scale wide and wholly black..
occasionally broken through by the ground color. On the neck the bands are narrower I

I
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and 181!8 defined, while the red is more pronounced on the posterior part of the body.
There lIl9 19 red and black bands on the body, and an equal number of the inter
mediate black ones. On the tail there are 5 bands, which form quite distinct rings,
on the last two of which the red is absent. The head, including the labiaJs, is dark
gray with small dark mottlings, not well defined, and a narrow black streak from the
postoculars to the anglo of the mouth. Ventraleurface grayish white, heavily blotched
with black, into which the black portion of the CfOIIIl bands runs.

By way of correction and addition to the above it may be noted
that the temporals are 3+4 +5 on each side; the left lower labials
are 11, the right, 10; the third postocular is on the left side and is a
derivative of the fourth supralabial ; the last two maxillary teeth are
slightly enlarged, and the palatines are 12 on each side; the dorsal
scale formula is 25-23-25-23-21-19-20, and the changes in the
number of rows take place in the manner usual for this genus; the
tail is about 0.17 of the total length.

RemarkB.-It will be evident from the above description that this
specimen is about as far removed in its structural features from the
normal forms of the genus as is pyrrhomelaena. Like the latter it
has a long tail, wide head, high numbers of ventrals, caudals, scale
rows, temporals, infralabials, and a long, narrow loreal. Its style
of coloration is, however, quite different from anything else in the
genus, but knowing how easily one pattern may be changed into
another radically different in appearance, we can not assign great
importance to that fact alone. The writer would agree with Brown
(1901,613) in placing it nearer to pyrrhomelaena in structural features
than to any other form of the genus, but it does not appear to lie at
all near to leonis, as that author suggested. It would seem bMt to
await the finding of more specimens before making any dt>finite
statement as to its status.

CONCLUSION.

The preceding descriptions and discUB8ions have brought out the
fact that the genus Lampropeltis is naturally divided into three main
groups, of closely related forms (exclusive of two forms of doubtful
relationships, mexicana and alterna). Two (the GETULUS and
CALLIGASTER groups) are more closely allied to each other than
either to the third, and the latter (the TRIABGULUJI[ group) is
composed of at 168St three. minor groupe, representing different
degrees and kinds of differentiation, and different periods of dispersal.
On account of these facts and because the most primitive forms of
the groups are appa.rently very far from being directly related, each
group has been treated very nearly independently in searching for
its center of dispersal, for it is conceivable that the groups as now
known may have started from different centers without affecting the
propriety of uniting them all in a single genus. This treatment has
resulted in Bhowing that in all probability each of these groups origi-
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nated in some portion of tho rogion between Texas and Nicaragua.
This, together with the fact that the only forms of doubtful relation
ships are located in this region, indicates that the center of dispersal
of tho entire genus is in the Southwest.

Let us now consider how the genus as 0. whole answers to the criteria
for determination of centers of dispersal, as formulated by Adams
(1902, 122). There are 10 of these criteria, as follows:

1. Location of greatest differentiation of a type.
2. Location of dominance or great abundance of individuals.
3. Location of synthetic or closely related forms (Allen).
4. Location of maximum size of individuals (Ridgway-Allen).
5. Location of greatest productiveness and its relative stability,

in crops (Hyde).
6. Continuity and convergence of lines of dispersal.
7. Location of least dependence upon 0. restricted habitat.
8. Continuity and directneilS of individual variations or modifica

tions radiating from the center of origin along the highways of
dispersal.

9. Direction indicated by biogeographical affinities.
10. Diredion indicated by the annual migration routes, in birds

(Palmen).
Some of these criteria are of only limited value, and the fifth,

ninth, and tenth can not be used at all in the present instance. The
others will be discussed in order.

1. Location of greatest differentiation of a type.-In the Southwest
we have pol!/zO'Ila, nelsoni, annulata, leonis, calligaster, splendida,
pyrrh.omelaena, rutlweni, and aliema. The only region at all com
parable with this in diversity of type is the Southeast. Here we
have four forms, all specialized, and two of them (elapsoides and
rlwrnbcrmaculata) obvious derivatives of western types; but there is
no representative of pyrrJwmelaena in the Southeast, nor of mnicana,
nor of altema. The greatest differentiation is therefore unquestion
ably in the Southwest.

2. Location of dominance or great alntndance of individtud8.-This
criterion is of only minor value; exceptions may be readily called to
mind. It is valueless in this case, however, since, in the present
unsatisfactory state of our knowledge, there is as much to be said
on one side as on the other.

3. Location of B1jnthetic or closely related forms.-It has been noted
frequently that those forms of this genus to which the groups trace
their origin are more closely allied in structure with each other than
with any of the other forms in the genus. }4'or example, the south.
western types, calligaster and leonia may, much more readily than
the specialized rlwrnbomaculata of the Southeast, be associated with
the GETULUS group, and it is with the western representatives of



REVISION OF THE KING SNAKES. 251

the latter rather than with the eastern that the closest relationship
lies. Of the TRIA.GULUJ[ group the outlying types, micropholi8,
tlap,oidu, mrginiana, and triangulum, are much more differentiated
from the other groups than its southwestern representatives, pol1l
zona and annulata. This criterion is therefore admirably ful1Uled
by the Southwest, and by this region only, and its value as a criterion
may be regarded &8 second only to the sixth.

4. LocatWn of f7UUimum size of i1!.diWluals.-Apparently no greater
size is obtained by any forms than that reached by the southwestern
representatives of all the groups, with the exception of the purely
peninsular and derived forms, .floridana and lirooksi}' and it will be
remembered that the forms which are most reduced in size and
scutellation occupy regions most distant from the southwest, namely
eoo,ft.mcta of the Cape region of Lower California, and tlap8oidu,
and rhombomaculata of the southeastern States. Of nelsoM and
Gnn'Ulata we have too few specimens to know what the normal or the
maximum size may be but polyoona of southern Mexico may properly
be compared with triaflg1llum of the northeastern States. Of 300
specimens of the latter the largest measured 1,085 mIll., and of 61 of
the fonner the largest measured 1,610 and the next largest 1,580
mm., a decided difference in favor of the Southwest. The forms of
the GBTlJtUS group are of approximately equal size; of the two
well-known forms of the OALLIGASTBR group, the western repre
sentative is decidedly the larger. This criterion therefore points
deftniteIy to the Southwest.

6. ~uity and COfWergence of linu of dispersal.-Both the
&BTULUS and OALLIGASTU groups are represented in the
Southwest, and the isolated types, me:ricana, altema, and 'PYrr~

lama, are not represented outside of the Southwest. But it is the
rB!.A:I'&ULUJ[ group that illustrates this most admirably. In this
we see the coavergence toward Mexico of the polyzonamicropholis
line from the south, the OIfIInWato,.gentili8 line from the north, the
t:m~oidaline from the east, and the an1l.tdata-triaflg1llum
line from the northeast.

.All genetio lines in the genus, therefore, either converge to the
Southwest, or are represented in the Southwest as well as elsewhere,
or are not represented outside of the Southwest, and no genetic
lines converge to any region other than the Southwest. Thus this
most dependable of all criteria is satisfied only by the Southwest.

7. Location ofZea8t deptmdmu upon G rutricted habitat.-Too little
is lmown of the habitat relations of these snakes to discuss this cri
terion profitably, but it may be noted that the only burrowing forms
(dap80ide8, tMginiana, and rhombomaculata) are loca.ted in the South
east.

188G1lO-21-BulLU~17
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8. Oon.ti1l/Uity and directnus of individual 'Variatiom ormod~
radiating from the cenkr of origin along the highways of dispersal.
Lengthy demonstration of this criterion is not necessary here, since
the descriptions and summaries demonstrate conclusively its direct
applicability to the Southwest.

It will be evident that although these criteria are not of equal
value, all point to the Southwest, and that the most dependable of
these, the third, sixth, and eighth, are especially definite in this
respect. The argument for the Southwest is not expected to rest
upon any single piece or line of evidence, but it is believed that the
weight of positive and the lack of negative evidence, as brought out
in the summaries of the separate groups and in the discussion of the
preceding criteria, amount to a demonstration that the center of
dispersal of the genus Lampropiltis is in the southwestern portion of
the North American continent.

Before concluding, a few remarks on the relation between the
environment and the distribution of species and subspecies, as
exhibited by the genus Lampropdtia, may not be out of place. It is
noticeable that each form inhabits a region of rather definite environ
mental conditions, and that, within any such region, a group of
directly related forms has but a single representative. Thus, re
stricted to the southeastern States, we have three forms, each repre
senting a different line of descent. Each of these forms is replaced
west of the Alabama-Mississippi region by a closely allied form, and
the different environmental conditions of southern Florida are re
Hected in these forms as follows: One apparently does not extend
south of the northern portion of the State, one is replaced by a closely
allied form derived from it, and the third expresses an extreme re
duction that may yet lead to subspecific differentiation. The prairie
region is characterized by two forms (calligaater and syspi'la) , the
lower Mississippi Valley by one (amaura) , and another (hoUwoon)
ranges over both of these areas, but does not extend to any adjacent
region. Two characterize the northeastern deciduous forest province;
one of these (niger) is confined to the southern section, west of the
Alleghenies, the other (triangulum) inhabits the whole province, but
has developed most successfully in the north. At the western limit
of forests in Texas, both holbrooki and amau,.a are replaced by their
close relatives, spleniHila and gentilis, respectively. In Mexico the
major environments are represented by polyzona in the lowlands of
the east and south, nelsoni on the west coast, and annulata in the
plateau region. Whatever may be the cause of speciation, or Ole
breaking up into subspecies, it is a fact that "When a form hasmi
grated into a region of decidedly different environment it has become
altered, and the altera.tion has remained constant in its main features
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throughout that environment. Thus it has. come about that the
direct relative of any fonn is found in an adja.eent environment.
The peculiar exception offered by califOf"lWu (p. 94), where specia
tion by mutation is indicated, affords opportunity for a mostinf..er
eating investigation. But in general, the oft emphasized rule holds
for this genus; namely, the occummce of two different forms of the
same genus in the same locality is prima facie evidence that they
belong to different lines of descent, and, conversely, directly related
fonns are not found in the same locality.

The preceding might be detailed more fully, and mOl"e complete
information on the little known forms would doubtless result in
added .illustrations of the fact that the environment seems to exert
a circumscribing influence on the species, that is, the range of the
species is determined by the environment, and, tha' when the latter
changes, the speeies is altered or dies out.

The obvious differences in the relative ages of ~ain forms and
groups of forms in the genus Lampropelti8, as shown by specializa
tion, structural isolation and diversification, geographic position, etc.,
leads naturally to speculation 88 to the time relations of their spread
from the Southwest. Since triafl{l'lilum is typically developed only
north of the southern limit of glaciers, we may assign it to a post
Pleistocene migration. The range of 81J8pUa and the northern por
tion of the range of gBnttliB were doubtless likewise largely uninhabi
table during the glacial epoch, and this together with the perfect
intergradation between these forms indicates that they belong to the
same "wave" of dispersal. The high specialization of elapsoidu
and its distinctness from its nearest relative argues for isolation, and
greater age than that of triangulum and 8Yspila. These demands
are satisfied by assuming it to have reached the Southeast at some
favorable time during or before the ice &ge, and to have been isolated
by an embayment of the lower Mississippi Valley during the Pleisto
cene (see map in Willis and Salisbury, 1910, 277). The high degree
of specialization and structural isolation of p1jrrhomeUuna suggests
that it is as old as any form in the genus. As it certainly has no
relatives outside of the Southwest, it may be regarded as indigenous
to this region, and ita structural isolation is doubtless due to an early
differentiation from the primitive stock. In the CALLIGASTBR
group the apparently sharp separation and the specialization of ita
eastern representative, make natural an assignment to a period
similar to that when elap8Oid68 reaohed the Southeast. Consequent
separation during a greater or less portion of the Glacial Epoch
induced divergent differentiation. The GETULUS group may be
considered nearly or quite as recent as the varieties of triangulum,
with, perhaps, greater age indicated for the western representatives
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to allow them to reach Cape San Lucas and Santa Catalina Island.
The Central American forms are lees easy to account for. NelMYM
assumed its specific identity before the Tree Marias Islands were
separated from the mainland. This is lilmly to haTe been ~
Pleistocene. Polyzona shows too great variability to be easily
regarded 88 an ancient type, but it is old enough to have produced
the well-marked fMcf'oplwZ" in Colombia and Ecuador, and is there
fore without doubt older than the northern varieties of triangulum.

The preceding paragraph may be summarized as follows: The
genus LampropUM underwent a differentiation in the 80uthWflBtern
portion of the North American continent in the late Tertiary, p~
dueing a type that favored the mountains and uplands, the ancestor
of the TllIAlrGULUK group, and another type that favored the low
lands, ancestor of the GBTULU8 and CALLIGA8TD groups. The
latter early differentiated into the progenito1'8 of the two last groupe,
and of these it was the CALLIQA8TBllsection that first spread north
east and east. This must have occUlTed previous to the Pleistocene,
and at about the same time that the migration took place which
brought the prOgenitor of elapsoidu to the southeast. During t.be
Pleistocene, the latter and the ancestral type ofr~
suffered an isolation from their direct relatives west of the present
position of the Mississippi River and were thus free to undergo con
siderable differentiation. Following the Pleistocene, elap60idu ex
tended its range south into Florida, there undergoing still further
specialization during the Recent Epoch, and west to LooisiNJa,
here meeting the form amaura, the post-Pleistocene representative
of its ancestral stock. If r1wmlxnnactilalo extended its range into
southern Florida, it is yet to be found thfl."e. OaIliga8tel', after the
retreat of the glaciers, was able to extend its range throughout tJ:ae
prairie region northeastward, and north to the limit of its endurance
of cold. The western section of the GBTULUS group may have
begun its evolution during or perhaps preceding the Pleistocene, but
it was only following that period. that the spread east and north888t
oocurred. And it was following the Ice Age, also, that the latest
forms of the TllIAlrGULtrll group reached their present r~
(amaura, syspila, triangulum, and at least the northern section of
gentiWl).

This historical outline corresponds with the present distribution
and structural relations of the king snakes, and with probable Pleisto
cene geography. The genus as a whole seems to be relatively recent,
but the question of its origin is beyond the limits of the present study.
In this connection, however, we may say that there are app8I'8D.tJy
no nearly related genera in South America, in the West Indies, nor
in Asia, and that it is entirely likely that its nearest relatives are to
be found in the genus Coronella of Europe and northern Africa.
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