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PREFACE

This is a study of the systematics, distribution, and habitat 
selection of the land snails of the nominal po.lygyrid genus Polygyra, 
that inhabit the State of Texas- These limits were chosen, in part, 
because the state represents a sharply defined sample area within which 
representatives of most of the subgroups included in Folygyra auct. 
occur. Additionally, I am engaged, with Dr. Richard W. Fullington of 
the Dallas Museum of Natural History, in a semi-revisionary review of 
the nonmarine Mollusca of Texas (Fullington and Pratt, 1974; Pratt and
Fullington, in press), and the need to re-examine the genus Polygyra

& ’ ■ for the purposes of that work has become increasingly apparent.
The purpose of this study is to provide an anatomically based 

classification of the members of the nominal genus nPolygyran which 
inhabit the State of Texas, and to extend this classification, insofar 
as. possible, to the remainder of the species presently assigned to the 
genus. On anatomical criteria, reinforced by conchological data, three 
genera are recognized within Texas, which genera also include most 
United States and Mexican species of Polygyra, sensu Pilsbry, 1940, A 
single additional genus is recognized from northeastern Mexico.

I am grateful to members of the graduate faculty of the Depart
ments of General Biology and of Ecology and Evolutionary Biology of the 
University of Arizona for the many courtesies and the guidance extended



iv
me during this study. Drs. Walter B.. Miller, Charles T. Mason, Albert 
R. Mead, Newell A. Younggren, and Willard Van Asdall served on my 
dissertation committee. Dr. Miller acted as my graduate advisor during 
my doctoral studies.

Dr. Richard W. Fullington, of the Dallas Museum of Natural 
History, generously loaned me the entire pertinent holdings of his 
institution for an extended period. Mr. Leslie Hubricht, of Meridian, 
Mississippi, loaned me much critical material, including virtually the 
entire paradigms of the species he has described. Dr. Harry G. Lee, of 
Jacksonville, Florida, loaned material of Floridian Daedalochila and 
specially collected some crucial material for dissection. Finally,,
Dr. Walter B.. Miller made available his collection of anatomical slide 
mounts, which, were sine qua non for:this study.

i
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ABSTRACT

The land snails of Texas and the southeastern United States 
that have previously been assigned to the genus Polygyra were found to 
be members of four genera, ' Polygyra (sensu stricto), Daedalochila, and 
Millerelix occur in Texas. A fourth g e n u s Lobosculum, does npt extend 
west to Texas.-

Millerelix, new genus, is distinguished by a slender, tubular 
penis with simple longitudinal pilasters. The very short epiphallus 
lacks any vestige of a flagellum and enters the penis through a short 
verge. Millerelix mooreana (Binney), type species of the genus 
Millerelix gracilis (Hubricht) and Millerelix dorfeulllana (Lea) have 
been dissected. Millerelix tholus (Binney), a probably extinct species 
of the coastal plain, is included in the genus because of its close 
resemblance to Millerelix mooreana in shell characters.

The genus Polygyra is distinguished by a penis with the upper 
portion narrower than the lower, with longitudinal pilasters extending 
the length of the upper portion, and extensive areas of mucous glands 
on the walls of the lower penis. The epiphallus is defined by the 
presence of a short flagellum but is otherwise not distinguishable from 
the vas deferens. Two subgenera occur in Texas. The subgenus Polygyra 
has two longitudinal pilasters in the upper penis.and.a single traverse 
pilaster in the lower portion. The mucous glands consists of an 
extensive patch of goblet cells on the wall of the lower penis. The

x



parietal lamellae are reduced.and the palatal lamellae absent. Poly- 
gyra.(Polygyra) cereolus (Mtihlfeld) is native to coastal Texas and 
Polygyra (P.) septemvolva Say has been introduced. The subgenus 
Linisia, which includes Erymodon as a synonym, is distinguished by the 
lack of pilasters on the wall of the lower penis, and the presence of a 
single pilaster in the upper penis. In addition to patches of goblet 
cells on the wall of the lower penis there is. a sac-'like diverticulum of 
the lower penis which is lined by goblet cells. The apertural lamellae 
are usually well developed. Three species of the subgenus occur in 
Texas. Polygyra (Linisia) texasiana (Moricand) is found over most of 
the state while Polygyra (L.) texasiana triodontoides (Bland) replaces 
it along Gulf coast. Polygyra (L_.) tamaulipasensis (Lea) of the Edwards 
Plateau, and Polygyra (L.) poljta Pilsbry and Hinkley, of south Texas, 
occur sympatrically with Polygyra (L.) texasiana without intergrading 
and are considered distinct species.

Daedalochila has a penis with fleshy pilasters forming complex 
patterns on the inner wall, without any vestige of epiphallus, flagel- 
lum, or mucous glands. Two subgenera are recognized in Texas. The 
nominate subgenus, Daedalochila, has the penis long, four or more times 
as long as wide, and the penial retractor muscle is attached on the apex 
of the penis. The parietal lamellae are complexly developed, with 
callus deposits filling the space between the lamellae. A single 
species, Daedalochila (Daedalochila) auriformis (Bland), occurs in 
Texas. In the subgenus'Dpsilodon'the penis is not more than three times 
as long as wide, and the penial retractor muscle attaches' on both the



xii
penial apex and the lower vas deferens. The parietal lamellae are 
simple, without callus deposits between the lamellae and the secondary 
continuation of the parietal is a simple low ridge connecting to the 
columella, or absent. Four species have been found in Texas. 
Daedalochila (Upsilodon) chisosensis-(Pilsbry) and Paedalochila (U.) 
new species' A are restricted to the Big Bend region. Daedalochila (U.) 
hippocrepis-(Pfeiffer) is restricted to the Edwards Plateau,
Daedalochila (U.) leporina (Gould) is a species of east Texas. It does 
not resemble Lobosculum, to which it has been referred, in anatomy 
although superficially similar in its shell.



CHAPTER 1

INTRODUCTION1

The genus'Polygyra was established by Say (1818) to accommodate 
the species auriculata, P» avara, and F. septemvolva, all described 
as new9 in the order listed. Hermannsen subsequently (1847) designated 
"Helix septemvolva Say" (sic, correct basionym is Polygyra septemvolva 
Say) as the type species of the genus. Through much of the nineteenth 
century the name was used at the generic level (e.g. Binney, 1885) or 
as a subgenus of Helix, to. include the species presently (e.g. by 
Pilsbry, 1940) placed in the genus Polygyra. .Other polygyrids were 
included in the genera, or subgenera, Stenotrema, Triodopsis, Mesodon,- 
and Dorcasia (American species = Praticolella), with approximately  ̂

modern limits, except for the inclusion of dentate Mesodon in Triodopsis 
and edentate Triodopsis in Mesodon. On the basis of his.early anatom
ical studies, which failed to reveal such obvious anatomical diversity 
among the polygyrids as he had found among the helicids, Pilsbry (1889) 
submerged all the polygyrids except Praticolella as a single subgenus, 
Polygyra, in. Helix. Later, in the Manual of Conchology (Pilsbry,
1895a.),. he raised this expanded Polygyra to generic status, and estab^ 
lished a new helicid. subfamily, Polygyrinae, to include, it. In 1931, 
as a result of further anatomical studies, he raised Polygyrinae to 
familial status. He described a new genus, Lobosculum, , to include 
Polygyra pus tula and related species, and stated that Stenotrema and



Triodopsis (including Mesodon)could also be separated as genera and 
that he was inclined to do so. He did not make the separation at that 
time 9 however. In 1939* Pilsbry included a brief key to. new . generic 
and subgeneric names in the Polygyridae in the first part of volume one 
of his monographic treatment of North American land; snails:. . Iii the 
second part (Pilsbry5. 1940) he included.a complete revision of the 
United States and Canadian representatives of the family. Polygyra was 
again restricted to small depressed species similar to those originally 
described by. Say (1818). Two subgenera were recognized* Polygyra (s. 
str.) , including species similar to. P. septemvolva. Say , and 
Daedalochila Beck, 1837 (type species "Helix auriculata1* Say, - designated 
by Hermannsen, 1847, sic, correct basionym is .Polygyra auriculata Say), 
including the much larger remaining group of species "having a biramose 
parietal tooth... and two teeth in the lip" (Pilsbry, 1940). Four 
species groups were recognized: the Polygyra auriculata group (section
Daedalochila s. str.), the P. pus tula group (section Lobosculum),. the 
P. texasiana group (no section name proposed), and the P. hippocrepis 
group (section Upsilodon), including only P. hippocrepis (Pfeiffer). 
Outline drawings of the genitalia, and sketches of the opened penis, 
were provided of ]?. septemvoIva Say, P. cereolus (Muhlfeld) , P_. 
uvulif era (Shuttleworth) , P̂. pustula (Ferussac), P_. leporina (Gould),
P. texasiana (Moricand), and P. hippocrepis (Pfeiffer). Pilsbry did 
not prepare stained siide-mounts of his material, and: numerous features 
of the genitalia were missed, in consequence.



' ■- . 3
Papers appearing since Pilsbry?s (1940) monograph have made no 

substantial changes in the arrangement of the genus Polygyra established 
by that work. Webb (1950) published a description and figures of 
stained, slide-mounted genitalia of _P. septemvolva Say, pointing out for 
the first time the presence of a vestigial epiphallus and flagellum in 
Polygyra. Pilsbry (1956) described' a number of new species from Mexico, 
and erected four new subgenera. . Erymodon is- essentially equivalent to 
his P_. texasiana group of 1940, Mdnbphysls contains only P. behri 
(Gabb), Acutidens only P. acutedentata (Binney), and Solidens only P̂. 
anilus (Gabb), which makes the latter an absolute synonym of PilsbryT s 
(1930) section Linisia, with the same type species and-contents.
Pilsbry and Hubricht (1956) and Hubricht (1961) described new species 
and made nomenclatural and taxonomic changes without making any changes . 
in the generic, classification, and without any anatomical descriptions. 
Webb (1967) described the morphology and functional anatomy of the 
genitalia of ]?. pus tula (Ferussac) from stained and slide-mounted 
material. Cheatum and Fullington (1971), in a noncritical review of 
the species assigned to the genus in Texas, mapped, their distribution, 
and provided keys, descriptions, and figures,: but without providing 
additional anatomical data, and without making taxonomic assessments.,

Materials and Methods
The personal field work which has led to this, study was initi

ated in August, 1961. Extensive field work in Texas continued through 
December, 1975. The. latest field work represented in this study was 
undertaken in south Texas in July, 1979. All of the Texan taxa included



in this report were personally collected on at least two occasions, 
with the single exception of Daedalbchila new species A. Additionally,, 
most of the United States species, and a large percentage of those of 
Mexico, were personally collected at least once. Laboratory research 
specifically for this project was begun-in September, 1978.

Conchological material of each species was examined from vir
tually every county of the state, from which it had been reported. 
Series for measurement were selected from localities evenly distributed 
over each species geographic range. Specimens for measurement were 
selected randomly from each series, after specimens showing repaired 
breaks in the. shell had been excluded. Such repaired shells generally 
show moderately to extremely abnormal growth subsequent to the break. 
Fifteen specimens were measured from each series. Linear measurements 
were, made using an ocular micrometer in a dissecting microscope * except 
for diameter in Polygyra tamaulipasensis, which exceeded the capacity 
of the micrometer, and was measured using vernier calipers. Angular 
measurements were made using an optical protractor in a dissecting 
microscope. The measurements taken are described and discussed, in 
Chapter Two *

Anatomical material included specimens, collected alive and 
drowned in water for anatomical use, specimens which had been preserved 
by immersion in alcohol, and dried specimens rehydrated as needed in 
trisodium phosphate solution. The variety of treatments represented 
in the'anatomical material precluded quantitative treatment of the ana
tomical data, especially as relaxed material of one species might be



compared with alcohol killed; material of a second and rehydrated materi
al of still a third. Experimentation with Polygyra texasiana, using 
living material from a single population, indicated that the genitalia 
of alcohol-killed material were approximately similar to relaxed 
material in dimensions, except for pronounced contraction of the penial 
retractor muscle, although often the penis appeared narrower in slide 
mounted material because the.tissues had become fixed in a tightly ' 
folded state, and could not be spread to display their structure as can 
be done with relaxed material. Rehydrated material was similar in pro
portions to relaxed'material,, but about one-third the size in all 
dimensions. The proportions of the structures were approximately the 
same in all three types of material.

The study was primarily based upon material in .the collections 
of the Fort Worth Museum of Science and History, the Dallas Museum;of 
Natural History, and my personal collection, aggregating approximately 
1200 lots, and documenting the entire Texas distribution of the species 
studied. The collections of the Strecker Museum (Baylor University), of 
the Houston Museum of Natural History, and of Mr. Leslie Hubricht 
(Meridian, Mississippi) were also examined for Texas records. These 
collections probably contain considerably in excess of half of the 
Texas material of the taxa studied presently available in collections. 
The collections of the American Museum of Natural History (summer,
1967), the United States National Museum (summer, 1973), and the 
University of Arizona (winter, 1979-80) were surveyed without producing 
additional county records. The entire holdings of the Dallas Museum of
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Natural History, probably the largest single set of material, and 

selected lots of the Hubricht collections were borrowed for the research 

leading directly to this dissertation.

In the descriptions which follow, measurements are given as the 
mean of a randomly chosen sample of fifteen specimens, followed, in 
parenthesis, by the standard deviation, and the extremes of the sample,
e.g. 11.7mm (±0.4, 11.1 to 12.6). The only deviations from this prac
tice occurred when fewer than fifteen comparable specimens were avail
able, as in the case of genitalic slide mounts. Geological formation 
terms, and the names used for physiographic features follow the geolog
ical highway map of Texas published by the Dallas Geological Society 
(1963). The names and boundaries of vegetation areas follow the map 
published by Gould (1975), with the exception that "Pine-hardwood 
forests" is substituted for "Pineywoods." A copy of that map is 
included herein (Figure 1).



Figure lo Vegetational Areas of Texas, Modified from Gould (1975)
The names of the vegetational areas are keyed to numbers on the map, 

which, are the same as those used by Gould (1975) . The names differ from 
those used by Gould in that UPine-hardwood Forest” has been substituted 
for the term "Fineywoods" used by Gould.
1. Pine^hardwood Forests
2. Gulf Prairies, and Marshes
3. Post Oak Savannah
4. Blackland Prairies
5. Cross Timbers and Prairies
6. South Texas Plains
7. Edwards Plateau,
8. Rolling Plains
9.. High. Plains
10. Trans-Pecos, Mountains and Basins



Figure 1. The Vegetational Areas of Texas



CHAPTER 2

DESCRIPTION OF THE CHARACTERS STUDIED

Many of the characters used in this study have not been used 
previously in taxonomic contexts; this is especially true of many of 
the, conchological characters. Many of the anatomical characters used 
have been little studied In the Polygyridae, and some--have not been 
recognized as present in the taxa treated here. In consequenceI have 
felt it desirable to include a detailed description of the characters 
used. In large part, these descriptions represent original observa
tions o |

Conchological Characters 
In recent decades, it has become customary, in some malacologi- 

cal circles3 to denigrate the value of conchological characters * This 
attitude has arisen as a result of the past injudicious use of conver
gent 3 or carelessly homologized, shell characters, leading to construc
tion of polyphyletic genera and families; and to the total failure of 
shell characters as a basis for classification in the reduced and 
featureless shells of the Limacacea arid some Arionae.ea. In point of 
fact5 characters of the shell are genetically determined, just as are 
anatomical characters, and are just as useful, in the present group, in 
estimating the genetic distance between taxa. This is especially true 
at the species level. The shell, after all, is the largest part of the

■ 8



snail1s environmental interface, and one of its most important adaptive 
mechanisms o Some shell characters can be quite conservative, and have 
proven useful at the«familial level (e.g. Solem, 1978a), and above. It 
is important that characters•be; carefully analyzed, and the direction 
of evolutionary series be determined, so that superficially similar 
characters originating in different fashions are not treated as homolo
gous. For example, the apertural "teeth" of the Camaenidae and Poly- 
gyridae, originating, as longitudinal laminae parallel to the axis of 
the, whorl, are not homologous with the apertural teeth of some Hellci- 
dae, which originated as thickenings of the peristome, oriented paral
lel to the peristome, even though in some Polygyridae the lamellae 
have become so shortened as to resemble those of the Helicidae, if 
casually examined in ignorance of their state in more-generalized 
species.

Conchological characters may be divided into three conceptual 
groups. ;The term outline refers to the general shape of the shell, as 
viewed in silhouette. In the Polygyridae, the complex thickening and 
lamellae of the mature aperture form a second character suite, the 
apertural armature. Finally the sculpture of the shells.7 surface, 
ranging from that visible to the unaided eye to .that visible only 
through the scanning electron microscope, provides a third set of 
characters. - . - .

Outline
The basic shape of a gastropod shell (Figure 2) can be described 

by four parameters (Raup, 1966): the shape of the generating curve (S),
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which is the cross-sectional shape of the whorl; the whorl expansion 
rate (W), which is the rate at which the width (or other, measurement) 
of the whorl expands in one revolution around the axis of coiling; the 
position of the generating curve in relation to the axis (D), expressed 
as the ratio of the distance to the axial margin of the generating 
curve, along a radius, to the distance to the outer margin along -the 
same radius; and the rate of whorl translation along the. axis (T), 
expressed as the ratio of the height of the shell at some number of 
whorls, n, to its height at n/+ 1 whorls. The conventionally used 
measure of shell shape, the height:diameter ratio, is a product of the 
interaction of all four parameters, and shells with identical H:D 
ratios may be very different in outline. The advent of the program
mable calculator has made routine usage of S, W, D, and,T practical, 
for shells which present no special complications in measurement. 
Description of the periphery (the profile of the outer side of the 
generating curve) and specification of the size, number of whorls, and 
of the angle formed by the plane of the aperture with the suture com
plete the basic description of shell shape.

The small polygyrids conventionally assigned to the genus 
Polygyra, like all the family Polygyridae, are determinate in their 
growth. At maturity characteristic changes in whorl shape and aper- 
tural orientation occur, thick shell deposits are quickly laid down in 
the aperture, and all shell growth ceases.

During most of the shell’s growth the shape factor (S) of the 
whorl ranges from slightly depressed, about .8, to approximately cir
cular, 1.0 to a maximum of 1.1. As the snail approaches maturity.



during approximately the final half whorl,. S rapidly becomes more ele
vated, reaching extreme values of.1.5. S was determined, by measure
ment of the height and width of the whorl, at two points, in order to 
record this change. One, at the beginning of the body whorl, was 
designated SB., and represents S during the shell's growth phase. The 
second, taken just behind the apertural modifications, and designated 
SA, represents S at the end of maturation.

The rate of whorl expansion (W), remains constant, as gauged by 
the divergence of the periphery from the axis, ranging from about 1.1 
to 1.5 in different species. It was determined from two measurements, 
the radius from the axis to the periphery, just behind the apertural 
construction (see below), and the radius from the axis to the periphery 
at the beginning of the body whorl.

During most of the shell's growth the umbilicus., designated the 
juvenile umbilicus, remains constant in size so that D slowly decreases. 
Since this measurement is constant for an individual snail, and is not 
correlated with final diameter (the correlation coefficient, r, is .07, 
for fourteen.degrees of freedom in one representative sample), it was 
treated as a simple mensuration variable, rather than as a ratio with 
diameter. Beginning about one and one half whorls before formation of 
the definitive aperture, D abruptly begins to increase as the umbilicus 
rapidly enlarges. Since W of the periphery remains constant, this 
occurs at the expense of the width of the wjhorl, which not only becomes 
narrower in proportion to the diameter, but actually decreases in width 
over the final whorl. The number of whorls over which the umbilicus 
expands were measured as whorls, plus degrees converted to a decimal



fraction of a whorl*. Due to the complexity of its behavior, D was not 
calculated. The ratio of the final width of the umbilicus* measured as 
a straight line from just behind the aperture to the umbilical suture 
opposite, passing through the axis of coiling, to the diameter of the 
shell was calculated. In most pulmonates the ratio of umbilicus to 
diameter approximates D> although this is not true for mature polygrids, 
the umbilicus:diameter ratio proved to be taxonomically useful at the 
species level.

The translation rate, T, as determined by the rate at which the 
suture descends, remains constant throughout the shell’s growth. The 
height of the whorl, however, remains constant or decreases slightly 
during maturation. The program which I have written for shell parame
ters determines T from the height of the shell minus one-half the height 
of the whorl, taken at the beginning of the body whorl.and just behind 
the aperture. Applied to the species studied, this would have produced - 
a spuriously low T, Since the angle formed by the sides of the spire is 
directly correlated with T, this angle was measured instead. Only after 
measurements were more than half completed did it occur to me that the 
program could have been rewritten to use the height from the suture at 
any two points separated by one whorl.

Just behind the aperture the caliber of the whorl is abruptly 
constricted, from .just above the periphery to the umbilical suture.
This constriction, here designated as the apertural.constriction, is 
shared by virtually all polygyrids, although its presence and signifi
cance as a character has not been recognized previously. This con
striction also occurs in the family Camaenidae, as was first pointed
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out by Solem (1978a)V although he did not apply any specific term to it. 
It does not occur in any other pulmonate family. The abruptness, angle 
of descent, and other features of the apertural constriction were found 
useful in distinguishing species.

Because of the complications introduced by the apertural con
striction, and by the varying development of the apertural armature, the 
diameter was measured from a point just behind the constriction to the 
periphery opposite, along a straight line passing through the axis of • 
coiling. This measurement differs from the traditionally, used diameter, 
taken from the peripheral margin of the peristome to the periphery oppo
site, by a maximum of about two percent, generally being slightly . 
smaller. For taxonomic purposes, measurements taken by both methods can 
be compared without any correction, since the difference falls within 
the probable measurement error. The height of the shell was measured 
from a point one quarter whorl behind the aperture. Due to the constant 
or decreasing height of the whorl over the last, half whorl, the maximum 
height of the shell usually occurs at the point measured. The number of 
whorls were measured along the suture, with the origin, of the suture- 
placed at the cross-hairs of an ocular protractor, the whorls counted as 
the number of times the. suture intersected the protractor baseline , The 
surplus beyond the last full whorl was measured to the nearest degree 
and converted to a decimal fraction. The measurement was repeatable to 
within 10 degrees, and.thus to about three percent of a whorl. The 
value was recorded to hundredths of a whorl, but rounded to tenths for 
calculations. ,



Figure 2. Shell Outline and Measurements
The specimen figured is that selected to Be the holotype of 

Daedalochila new species A. Shell characters are indicated By lower case 
letters placed on or adjacent to the feature. Measurements are indicated 
as the imaginary straight line Between two lower case letters.
A. The shell in apertural view

a...a. Height of the shell
B...B. Height of the whorl at the aperture
c...c. Height of the Body whorl
d. Periphery
e. Apex

B. The shell in basal view
f. Juvenile umbilicus
f...g. Radius from the axis to the periphery of the body whorl
f...h» Radius from the axis to the periphery at the aperture
h. Apertural constriction
h... j . Diameter of the shell 
j...k. Diameter of the mature umbilicus

G. The shell in apical view. The whorls are counted along line 1;
representative whorls are numbered. The angle 1 m is the excess 
beyond the last full whorl. The shell illustrated has five whorls 
plus 81 degrees, or 5.18 whorls, which is rounded to 5.2 whorls.
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A

Figure 2. Shell Outline and Measurements



The Apertural Armature
The outer side of the aperture (Figure 3) including the peri

stome, is called the palatal region, while the inner side, formed by the 
basal surface of the preceding whorl, is.called.the parietal region.
The part of the peristome adjacent to the lower suture, and extending 
parallel to the base, is here termed the basal limb of the peristome.
The ascending portion, curving upward toward the. periphery, is called 
the peripheral limb, and the portion between the area just above the. 
periphery and the upper insertion, is here named the upper limb.

The white or pale brown deposits, of shell material which rein
force the inner side of the peristome are called callus. The peristome 
is straight to slightly expanded at the upper insertion, gradually 
becoming more expanded along the upper and peripheral limbs, and 
abruptly becoming reflected on the basal limb. The callus deposits 
generally increase in thickness inward, reaching their maximum thickness 
on the apertural constriction, becoming abruptly thinner or disappearing 
behind the constriction, resulting: in the formation of a ledge project
ing into the lumen of the whorl. There are two short, laterally com- . 
pressed, palatal lamellae, oriented perpendicular to the. axis of the 
peristome. These are. of ten called the palatal 1fteethn or "denticles." 
One, here termed the b as allamella, is located about the middle of the 
basal limb; the other, termed the baso-peripheral lamella, is located at 
the juncture of the basal and peripheral limbs. There is usually an 
extensive callus thickening deposited along the apertural constriction 
above the baso-peripheral lamella, forming an inward projecting palatal
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ledge perpendicular to the baso-peripheral and fused to that lamella at 
their intersection. The callus reinforcement of the peristome is 
broadly thickened between the basal lamella and the lower insertion, 
leaving a pronounced diastema between the lamellae.

The parietal surface bears two long lamellae which converge in
ward to form a v- or narrowly u-shaped structure, usually called the 
parietal "tooth." The failure to recognize its composite nature has 
led to considerable vagueness and confusion in descriptions.. The lower 
lamella, here termed the parietal lamella, extends from the area of the 
lower insertion, obliquely upward and into the aperture. The second 
lamella, here called the angulo-parietal, extends inward from the upper 
insertion, more or less parallel to the periphery, to intersect and 
merge with the parietal lamella slightly before the inner end of the ' 
latter. The angulo-parietal is generally much lower than the parietal, 
is often reduced in height, shortened, and is sometimes lost in species 
with reduced apertural armature.

The Sculpture
The term sculpture refers to the structure of the outer surface 

of the shell proper and to the structure of the organic periostracum 
which covers it. Sculptural features range in size from ribbing visible 
to the unaided eye to complex, and taxonomically useful, microstructure 
discernable only by the aid of the scanning electron microscope (Solem, 
1970). Although the microsculpture of the Polygyridae may potentially 
be as useful as it has proven to be in the endodontid families (Solem, 
1976), the instrumentation for'its use was not available for this study.



Figure 3. Apertural characters
The figure is based on a specimen of Daedalochila chisosensis (Pilsbry) 

Features are indicated by a lower case letter placed on or adjacent to the 
feature.
a. The. palatal region
b. The parietal region
c. Basal limb of the peristome
d. Peripheral limb of the peristome
e. Upper limb of the peristome
f. Basal lamella
g. Baso-peripheral lamella
h. Palatal ledge
i. Interlamellar diastema - 
j. Parietal lamella
k. Angulo-parietal lamella 
1. Lower insertion of the peristome 
m. Upper insertion of the peristome
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Figure 3. Apertural Characters
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The sculptural features used; were restricted to those visible through 
standard binocular dissecting mocroscopes,

The simplest aspect of the sculpture is that usually called 
growth striations, which consists of faint,, irregular grooves, paral
leling the apertural margin, which seem to result from short pauses 
during shell growth.. More pronounced growth striations: are called 
growth rests, Most of the taxa studied also have, in at least some 
specimens, narrow, shallow spiral grooves, called striae.- Raised lines 
transverse to the whorl, in the Polygyridae usually paralleling the 
margin of the aperture, are called ribs. These are o,f taxonomic 
importance, at the species level, in the taxa studied. Minute filiform 
extensions of the periostracum, called "hairs" or "bristles" are present 
in some of the taxa studied.

Anatomical Characters 
Despite the emphasis upon anatomical, characters in malacological 

taxonomy during the past generation, only eight species among the 504- 
ass igned to the genus Polygyra had been dissected, prior to the present 
study, and only two studied as stained slide mounts. Pilsbry (1930, 
1940) dissected and figured Polygyra septemvolva Say, P. cereolus 
(MUhlfeld), 1?. uvulifera (Shuttleworth) , hippocrepls (Pfeiffer), P_. 
pustula (Ferussac), P. leoporina (Gould), and P. texasiana (Moricand). 
Solem- (1959) briefly describes the genitalia of Polygyra: pergrandis 
Solem. Webb has published detailed studies of 3?. septemvolva (Webb, 
1950) and P_. pustula (Webb, 1967), based upon relaxed, stained, and 
slide mounted material, including the everted penis in the latter
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species. The majority of the taxa included in this dissertation have 
been examined as stained slide mounts in the course of the study. The 
lower genitalia of a number of additional taxa were examined, including 
at least one member of each group of closely related species defined by 
shell based studies, with the exception of some monotypic subgenera 
described from Mexico.

Twenty species were examined as slide mounts, and adequate 
descriptions of three others were available in the literature. The 
species examined are indicated in the taxonomic treatment, below. The 
classification developed in Chapter Three is largely based upon charac
ters of the genitalia, with conchological characters used as supporting 
evidence o.

In malacological literature, at least that of land snails, the 
term "anatomical characters" should usually be read as "characters of 
the basal genital system." This is, in part, due to the difficulty in 
recovering other information from material long.preserved in alcohol, or 
rehydrated from specimens dried within the shell when collected, many 
years previously. It is also due to the empirical experience that 
characters of the lower genitalia are the most useful ones at generic 
and specific.levels of study. Other systems also offer promise (e.g. 
Solem, 1975), as do studies of the functional morphology of the geni
talia (e.g. Webb, 1967, and numerous other publications by the same 
author). The material for such approaches has not been available in 
this study, but Webb’s publications, especially, have been extremely 
helpful in placing morphological observations on genitalic structure
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into a functional:context, allowing tentative functional interpreta
tions of structures' which: could otherwise only be described..

The radula is the single anatomical structure, other than the 
genitalia, which has been widely studied. Radulae of most of the taxa." 
studied here were examined,, but preliminary results confirmed Solem?s 
(1976) report of essentially identical structure in a wide range of 
polygyrid radulae. The radular data, accordingly, were not used in this 
study. ; •

General Description of the Genitalia
Pulmonale snails are simultaneous hermaphrodites, and their 

genitalia are conventionally divided, for purposes of description, into 
the upper, or hermaphroditic portion, and the lower genitalia, with male 
and female conduits. The primary gonad or ovotestis (G) is imbedded in 
the digestive gland or "liver," and produces both ova and spermatozoa.
It is composed of a series of lobes dispersed through the tissue of the. 
digestive gland, each lobe consisting of a bundle of tubular acini which: 
converge into a short common duct, which in turn empties into a duct
running along the axial surface of the digestive gland, called the
hermaphroditic duct (GD). The hermaphroditic duct leaves the digestive 
gland and, for a considerable distance, lies free beneath the mantle, 
finally receiving the ducts of the albumen gland and there becoming
greatly enlarged, and functionally separated into male and female ducts.
The free portion of the hermaphroditic duct is generally swollen and 
variously folded and coiled, and is believed to function in the storage 
of spermatozoa (Duncan, 1975). In the.related family Oreoheiicidae the
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morphology of ovotestis and the free portion of the hermaphroditic duct 
are of considerable taxonomic utility at the Species level (Solem, 1975), 
but the upper genital system was recoverable only for a minority of the 
taxa studied for this dissertation, and consequently have not been con
sidered in the present study. At its juncture with the albumen gland 
(GG) the hermaphroditic duct becomes functionally separated into male 
and female tracts, respectively termed the prostate (BG) and uterus (TIT). 
In primitive Stylommatophora the ducts are completely separate (Solem, 
1976b)♦ In the Polygyridae, however, the lumlna of the ducts are in 
communication over most of their length, and the two together are often 
called the spermoviduct. The ducts form a figure eight in cross section, 
and the streams of eggs and sperm remain separate (Hyman, 1967).

The eggs are fertilized at the basal terminus of the hermaphro
ditic duct, in a short diverticulum, the talon (GT). The fertilized egg 
is surrounded by nutritive albumin from the albumen gland, then passes 
down the uterus, or oviduct, where a protective calcareous shell is 
secreted around it, and finally discharged through the free oviduct, 
vagina, and atrium (Duncan, 1975). Sperm, stored in the hermaphroditic 
duct, travel through the male condiut, where.prostatic secretions pro-* 
vide a protective seminal mass. The. seminal mass leaves the apical male 
condiut via a separate vas deferens (TO)-.- The basal end of the vas 
deferens, in the primitive genus Ashmunella, is enlarged to form a 
structure, the epiphallus (E), which secretes a protective spermatophore 
around the seminal mass (Webb, 1954). In most "Polygyra" (sensu Pilsbry, 
1940) the epiphallus is vestigial and sperm are transferred in a liquid 
seminal mass. The penial complex is described in detail below.
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The basal female tract consists of the free oviduct (UV), which 

is a duct receiving eggs from the uterus5 the vagina (V), which is the 
basal portion of the duct, opening into the atrium (Y); and the sperma- 
theca (S) and its duct. The exit of the vas deferens is accepted as the 
conventional division between the uterus and free oviduct, and the in
sertion of•the spermathecal duct as the division between free oviduct 
and vagina. In most stylommatophoran snails, including the polygyrid 
subfamilies Triodopsinae and Ashmunellinae, the penis of one individual 
is inserted directly into the vagina of the other and the sperm mass is 
discharged either into the upper vagina or the spermathecal. duct. ; •In 
most of the Polygyrinae, however, each individual extrudes its penis, 
the extruded penes are twisted together, and the seminal mass of each is 
discharged onto the surface of the other's penis, where various struc
tures function to retain it during withdrawal (Webb, 1974). The seminal 
mass is transferred to the spermatheca, presumably by peristaltic action, 
and the vagina functions only as a duct. With the. loss, of a direct role 
in copulation, the lower female tract in the Polygyrinae has. become-• 
extremely slender, and lacks features of taxonomic value, except for the 
relative length of the duets. : . >■ ■;;

The Penial Complex * , .■
The basal portion of the male system, which is everted during 

copulation, and serves as a sperm transfer organ, is called the penis 
(P). The penis, together with attached mucous glandsand the usually 
vestigial epiphallus and flagellum, is herein termed the penial complex.
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In the Polygyrinae almost all of the complexities: of the copulatory 
organs9 usually considered to function as isolating mechanisms, are 
concentrated in the penis and associated structures.

In the.more primitive Polygyridae (the subfamilies Ashmunellinae 
and Triodopsinae) the lower end of the vas deferens is enlarged into a 
secretory organ, the epiphallus (E), as in the related family Camaenidae, 
and most other taxaof the superfamily Helicacea. In Millerelix a short 
basal portion of the vas deferens has expandable, deeply folded walls 
and may still function in the secretion of a protective package around 
• the seminal mass. Traces of the epiphallus remain in the expanded basal 
end of the vas deferens in Daedalochila and the short portion of unmodi^ 
fied vas deferens basal to the vestigial flagellum in Polygyra. The 
flagellum (EF) is a diverticulum from the upper end of the epiphallus 
which secretes the tail of the spermatophore (Webb, 1954). With the 
loss of the spermatophore it has become vestigial, or has been lost 
altogether in most polygyrids. . Polygyra, among the taxa studied, re
tains a vestige. The verge (PV) is a fleshy papilla projecting downward 
from the apex of the penis into the penial lumen. The verge surrounds 
a continuation of the vas deferens, which opens through a pore (DP),,at 
its tip. The verge forms the tip of the evaginated penis in taxa where 
the seminal mass is deposited within the vagina. It loses, its primary 
function in the Polygyrinae, where the seminal mass is deposited on the 
surface of the copulatory partner1s everted penis, and of the taxa 
studied the verge is present only in Millerelix.
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The penis is provided with complexs fleshy folds (pilasters) on 
its inner wall (functionally, the outer wall .of the everted penis), in 
Millerelix and Daedalochila. In Polygyra there is a single longitudinal 
pilaster in the upper penis, but complex mucous glands in the penial 
wall, and a sac-like diverticulum lined by mucous glands, open into the 
lumen (onto the outer surface of the everted penis).

The letter symbols following anatomical terms above are those 
originally used by H. B. Baker in his numerous anatomical studies on 
land snails• They have been used to label the anatomical drawings in 
this dissertationA complete list of the symbols used and the struc
tures to which they refer comprises Appendix A.



CHAPTER 3

TAXONOMIC RESULTS

On anatomical criteria, reinforced by conchological data, the, 
land snails of Texas, and of the southeastern United States, which have 
conventionally (e.g. Pilsbry, 1940; Cheatum and Eullington* 1971) been 
assigned, to the genus Pdlygyra, are here separated into four genera:. 
Polygyra (s o str. ) , Daedalochila, Lobc)Scuium9 , and Millerelix. A fifth
genus s here unnamed, was found in northeastern Mexico.: A key to the
shells of Texas species has been prepared (Appendix C),

Millerelix new genus
When TfPolygyraTt mooreana, considered on the basis of concholog

ical criteria to be closely allied to Polygyra texasiana, was studied it 
was found to be highly divergent from all other Polygyrinae in its geni
talia . . TfPolygyra?T gracilis and TtP.11 dorfeulliana were found to have . 
similar genitalia. nPolygyra>T lithica is also assigned to the new 
genua, because of its position as a precise intermediate between T!P,
mooreana and ?,P _ . dorfeulliana in shell characters.

Diagnosis. Millerelix may be distinguished from all other 
genera of the family Polygyridae by its penis with, simple longitudinal 
pilasters, a short, tubular verge, and an extremely short epiphallus, 
without flagellum, muscular penial sheath, or basal copulatory disc.
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Description, Penis a slender tubewithout glands, diverticula3 
or widened areas, and without.a muscular sheath or basal copulatory 
disc. The inner wall bears numerous. low, narrow, longitudinal folds 
(or pilasters) which extend the entire length of the penis. The vas 
deferens opens into the penis through a short, tubular verge without 
modifications of the tip. The epiphallus is as wide as the penis,.about 
as long as wide, with walls thrown into loose folds. The; penial re
tractor muscle attaches on the apex of the epiphallus. The atrium is 
long, at least twice as long as wide, and as wide as the penis. The. 
vagina is fully as wide as the penis.

The shell is depressed helicoid in outline, of four and three 
quarters to six whorls* the umbilicus open, at first constant in dia
meter, expanding rapidly on the final one and one-half to two whorls.
The upper limb of the peristome is straight, and greatly thickened by . 
callus deposits, its margin truncate rather than sharp edged. The lip 
becomes moderately expanded on the peripheral limb, and strongly ex
panded to weakly reflected on the basal. Basal and baso-peripheral 
lamellae are present. Parietal and angulo-parietal lamellae are much as 
in Polygyra, but the parietal is very high, and abruptly truncate near 
the columeilar end, continued as an abruptly lower ridge which curves 
outward to contact the columella. The angulo-parietal is of constant 
height over most of its length, abruptly truncate at the outer end.
There•is a pronounced callus tubercle on the columella about one quarter 
whorl within the aperture.
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Distribution, From central Texas, northeastward'through the 

woodlands of the grassland-forest ecotone to Arkansas, southeastern 
Kansas, and southern Missouri.

Type Species. Helix mooreana Binney, 1858.
Named in honor of Dr. Walter Bernard. Miller, Sr.. of the Univer

sity of Arizona, in recognition ..of his many contributions: to southwest
ern Malacology.

Included Species . Tt?oly.gyrau mooreana (Binney) , nPolygyraTT 
dorfeulliana Lea., and nPolygyran gracilis Hubricht all agree in geni
talia and shell characters with the above generic description. "Poly- 
gyra" tholus (Binney) is so similar conchologically to' "P̂ ." mooreana 
that its status as a Millerelix species seems certain. "Polygyra" 
lithica Hubricht,.. 1961, of Arkansas;, is unknown anatomically, but in 
shell characters it is precisely intermediate between M. mooreana. and 
M. dorfeulliana and is here confidently assigned to Millerelix. Poly
gyra rhoadsi Pilsbry, 1899, of Neuvo Leon, is similar to Millerelix in 
shell characters, but unknown anatomically and is left formally un- 
ass igned. The snails of the Polygyra plicata group, to. which "Polygyra" 
dorfeulliana had been assigned (Pilsbry, 1940), have convergently simi
lar apertures of rather different detailed structure and anatomically 
belong, in the genus Daedalochila.

Millerelix mooreana (Binney, 1858), new combination.
Helix mooreana Binney, 1858a, Acad. Nat. Sci. Philadelphia, 

Proceedings, 9:184.
Type Locality, Washington County, Texas.
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Description. The shell is depressed helicoid in outline, 7.3 mm 

in diameter (±0.4, 6.7 to 813), of 5.2 whorls; (±0.3, 4.4 to 5.8), with 
an expansion rate (W) of 1.35 (±0.03, 1.28 to 1.42); the height:diameter 
ratio is 0.52 (±0.02, 0.49 to 0.55), the spire forming an angle Of 146 
degrees (±5.4, 140 to 155). The juvenile umbilicus averages 0.57 mm in 
diameter (±0.18 mm, 0.43 to 0.77 mm), expanding during the.final 1.7 
whorls (±0.22, 1.35 to 2.0) to a mature umbilicus:diameter ratio of 0.23 
(±0.02, 0.19 to 0.26). .The, apertural constriction is moderately strong, 
continuing as a pronounced groove behind the upper lip to the suture.
The suture descends abruptly to the aperture which is inclined at an 
angle at 46 degrees (±3.0, 40 to 50). The upper limb of the peristome 
is straight, or down curved, becoming moderately expanded on the peri
pheral limb and strongly expanded or slightly reflected on the basal, 
reinforced by thick callus deposits within, remaining thick to the mar
gin which is bluntly rounded to truncate; additional callus on the 
apertural constriction forms a projecting ledge on the peripheral limb., 
becoming higher downward, and fusing to the baso-peripheral lamella.
The lamellae are short, strongly compressed, and perpendicular to the 
axis of the peristome, the basal decidedly thicker than the baso- 
peripheral. The parietal lamella is oblique, tall, and abruptly trun
cate near the columellar end, with a low extension continuing to the

* _

columella; the lamella is straight to the truncation, the extension 
curving outward to contact the columella. The angulo-parietal lamella 
is about one-third the height of the parietal, of constant height, 
abruptly truncate at its outer end, which contacts' the lip insertion.
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straight throughout. The surface of the shell is coarsely rib-striate 
above, about four per millimeter on the body whorl, the ribs weaker on 
the base. The measurements in the above description are based on a 
series of 15 shells from Dallas County, Texas (W. L. Pratt 1105).

The genitalia (Figure 4) are as described for the genus. In the 
single relaxed specimen available (W. B. Miller 5891, Comal Co., Texas) 
the penis is 4.4 mm long and 0.3 mm wide at its widest point. The epi- 
phallus is abruptly, but very slightly, narrower than the penis, about 
0.25 mm wide, and 0.4 mm long. The vas deferens is abruptly narrower 
than the epiphallus, about 0.15 mm wide. The slender, 2.8 mm long 
penial retractor muscle is attached at the apex of the epiphallus. The 
atrium is broad, 0.85 mm long and 0.5 mm wide. The vagina is 0.3 mm 
wide, as wide as the penis, and is 2.3 mm long. The free oviduct is 
1.9 mm long, and about as wide as the vagina. The spermatheca and duct 
are 4.4 mm long, the spermatheca itself is fusiform, bluntly pointed at 
its apex, 2.4 mm long and 1.2 mm wide at its widest point. The inner 
walls of the penis and vagina have numerous, slender longitudinal folds 
extending the full length of the organs.

Geographic Variation. The description above is based upon 
material from the eastern part of the species range. Material from the 
hilly uplands to the west has a narrower juvenile umbilicus and wider 
umbilicus, beginning expansion slightly earlier.

In a series of 15 specimens from Palo Pinto County, Texas (W. L. 
Pratt 1203) the juvenile umbilicus averages 0.49 mm in diameter (±0.08, 
0.33 to 0.67 mm). The umbilicus expands on the last 1.9 whorls (±0.11, 
1.67 to 2.08 mm). The spire is slightly higher, 142 degrees (±4.9, 135



Figure 4. Genitalia of Miilerelix mooreana (Binney), W.B. Miller 5391, 
Comal County, Texas.

In this and subsequent figures of genitalia, upper case letters are 
used to indicate organs or parts of organs. The use of stipple indicates 
glandular tissue. Dotted lines outline pilasters within the penis.
DG Prostate, or male conduit 
2 Epiphallus 
EF Flagellum
G Primary gonad or ovotestis 
GD Hermaphroditic duct 
GG Albumen gland 
GT Talon 
P Penis
PR Penial retractor muscle 
PV Verge 
S' Spermatheca.
UT Uterus
V Vagina :
VD Vas Deferens
Y Atrium
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Figure 4. The Genitalia of Millerelix mooreana (Binney), 
W.B. Miller 5891, Comal County, Texas
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to 155) and the plane of the aperture more nearly vertical, 42 degrees 
C 12.1, 40 to 50) versus 46 degrees. Although statistically signifi
cant, these distinctions are minor, and examination of numerous lots 
from throughout the species range indicates they are clinal in nature. 
These populations have been identified with Millerelix tholus (Branson, 
1967; Cheatum and Fullington, 1971) and regarded as a subspecies, Poly- 
gyra mooreana tholus. The numerous distinctions between M. tholus and 
these western populations of M. moordana are discussed in the treatment 
of M. tholus.

Distribution. Millerelix mooreana is generally distributed 
through the eastern Edwards Plateau and. northward, through the Cross 
Timbers and western. Blackland Prairies to Tarrant, Dallas, and south
western Collin Counties (Figure 5). A few disjunct stations are known 
in the southwestern extension of the Post Oak Savannahs, none of them to 
the coastal side df the> Oakville escarpment, which marks the outcrop of 
the Oligocene Frio shale. Numerous lots seen from the sandy coastal 
belt have all been river drift. Some of the drift records plotted on 
the South Texas Plains are from small, local drainages, but extensive 
collecting has produced no living or fresh material. They probably 
represent washed out Pleistocene material. The substrate types- are 
shales and marls, but the region is presently too arid for M. mooreana.

Millerelix mooreana inhabits rocky slopes, generally in oak or 
oak-juniper woodland, and always on a calcareous substate, either lime
stone, shale, or occasionally a calcareous cemented sandstone. It is 
absent from dry hilltops and seems to be replaced by Polygyra texasiana 
on valley floors and stream floodplains..



Figure 5» The. Distribution of Miller el is mooreana GBinney).
In this and all subsequent distributional maps solid symbols denote 

specimens examined 9 hollow symbols literature records, and hollow symbols 
with, a vertical bar indicate records based upon drift material.
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Figure 5. The Distribution of Millerelix mooreana (Binney)
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Mjllerelix gracilis (Hubricht, 1961), new combination

Polygyra gracilis Hubricht? 1961, Nautilus, 75(1):26-27.
Type Locality. Guadelupe River bluff, two miles south of 

Sattier, Comal.County, Texas.
Description. The shell is depressed helicoid in outline, 7.8 mm 

in diameter (±0.5, 7.0 to 8.6), of 4.9 whorls (±0.2, 4.6 to 5.3), with 
an expansion rate (W) of 1.37 (±0.02, 0,44 to 0.52), the spire forming 
an angle of 156 degrees (±6.1, 150 to 165). The juvenile umbilicus
averages 0.64 mm in diameter (±0.09, 0.57 to 0.87), expanding during the 
final 1.8 whorls (±0.18, 1.5 to 2.1) to a mature umbilicus:diameter 
ratio of 0.29 (±0.03, 0.25 to 0.34); there is a pronounced but shallow 
umbilical groove, with, a gently rounded lower border. The shape factor 
(SB) of the immature generating curve is 0.94 (±0.05, 0.87 to 1.06), 
with the cross-section becoming less depressed during maturation, to 
0.99 (SA) just behind the apertural constriction (±0.05, 0.92 to 1.11). 
The apertural constriction is moderately strong, continuing,, as a faint 
groove behind the upper peristome, to the suture. The suture descends 
abruptly to the aperture, which is inclined at an angle of 46 degrees 
(±4.1, 35 to 50).. The upper limb of the peristome is downcurved to 
straight, becoming strongly expanded on the peripheral and weakly re
flected on the basal limb, reinforced within by heavy callus deposits. 
The callus deposits remain thick to the margin of the peristome, which 
is bluntly rounded; heavy callus deposits along the apertural constric
tion form a projecting ledge on the peripheral limb, becoming widened 
towards the base, and fusing with .the baso-peripheral lamella. The
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lamellae are short and perpendicular to the axis.of the peristome, the 
baso-peripheral little longer than thick, the basal decidedly longer 
than thick, and decidedly thicker than the baso-peripheral. The 
parietal.lamella is oblique, tall, and of even height for about one half 
the distance from its inner tip, then rapidly tapering, but not trun
cate; the lamella is straight for its entire length. The angulo- 
parietal lamella is less than one quarter the height of the parietal, 
tapering rapidly, and does not reach the lip insertion. The surface of 
the shell is finely rib—striate, about eight per millimeter on the body 
whorl, much weaker on the base but extending to the umbilicus. The 
measurements in the above description are based on a series of 15 ran
domly selected paratypes from the type locality (Leslie Hubricht 14834).

The genitalia were obtained by rehydrating a paratype in tri- 
sodium phosphate solution. They are geherally similar to Millerelix. 
mooreana in structure but differ greatly in the proportions of the 
organs. The relations of absolute size are at present unknown. The 
specimens of the two species compared are almost sympatric, having been 
collected a few miles apart in the same county. The penis is 2.47 mm 
long and 0.27 mm wide. The epiphallus is abruptly narrower than the 
penis, decreasing from 0.23 mm to 0.17 mm; its length.is 0.27 mm. The 
atrium is damaged in the only specimen recovered, and could not be 
measured. The vagina is short and stout, 0.5 mm long and 0.3 mm wide, 
while the free oviduct is long, 1.17 mm, and 0.17 mm wide. The 
spermathecal duct is .0,8 mm long; the spermatheca was round and much 
wider than the duct, of about equal width, but was too damaged to
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measure. The duct is proportionately short, only about .48 the combined 
length of vagina and free^oviduct.

Comparison with Millerelix mooreana. In view of the fact that 
many workers have verbally expressed doubt as to the validity of Miller- 
elix gracilis, it seems desirable to discuss thoroughly, the differences. 
The anatomical differences, here first described'for both species, are 
striking. The penis is decidedly stouter" in M. gracilis, the width: 
length ratio being 0..11. as compared to 0.07. The epiphallus is also 
comparatively longer in M. gracilis, 0.11 versus 0.09 in.the length of 
the penis. The vagina in M. gracilis is strikingly shorter, and de
cidedly stouter. In M. gracilis the vagina is only 0.43 times the 
length of the free oviduct, while in M. mooreana the corresponding pro
portion is 1.21. The width of the vagina equals that in M:. mooreana, 
although the genitalia are much smaller in the specimen measured. The 
duct of the.spermatheca is much shorter in M. gracilis, 0,48 times the 
length of the vagina and free oviduct combined, as compared to 1.05 
times in M. mooreana.

The shell is lower in outline, with more depressed whorl cross- 
sections before and after maturity, the juvenile umbilicus is larger, 
the spire forms a less acute angle, and the umbilicus begins to expand 
earlier than in M. mooreana. . The baso-peripheral lamella is less com
pressed and shorter than.in H. mooreana, the parietal tapers evenly from 
the midpoint, without truncation, and its outer end is straight in M. . 
gracilis. The angulo-parietal tapers rapidly, and does not extend so 
far outward as in M.. mooreana. The rib sculpture in M. gracilis is much
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finer. All of the above differences are observed in specimens from 
virtually sympatric populations, and no intermediate material has been 
seen.

Dlstribution* Hillerelix gracilis : is distributed along the 
Balcones escarpmen't, at the eastern edge of the Edwards Plateau (Figure 
6). A few disjunct stations are known east of the escarpment in the “
southwestern tip of the Blackland Prairies. It is restricted to the 
moist) densely shaded slopes of riverbluffS: and ravines. ' M. mooreana 
is generally found, on drier slopes.

Hillerelix tholus (Binney, 1858), new combination
'He1ix,.tholus ,Binney, 1858a, Acad. Nat. Sci. Philadelphia, 

Proceedings, 9:186.
Type Locality. Washington County, Texas.
Description. The. shell is depressed helicoid to somewhat dis- 

coidal in shape, 8.3 mm in diameter (±0.7, 7.2 to 9.4), of 5.8 whorls 
(±0.2, 5.5 to 6.1), with an expansion rate (W) of 1.29 (±0.02, 1.25 to 
1.34); the height:diameter ratio is 0.53 (±0.02, 0.50 to 0.58), the 
spire forming, an angle of 135 degrees (±5.8, 125 to 145). The juvenile 
umbilicus averages 0.77 mm in diameter (+0.15, 0.53 to 1.05), expanding 
gradually during the final 2.1 whorls (±0.24, 1.64 to 2.56) to. a mature 
umbilicus: diameter ratio of 0.34 (±0.04, 0.24 to 0.39); the umbilical 
groove is pronounced, with a narrow, sharply defined interior groove at 
its deepest part. The shape factor (SB) of the immature generating 
curve is 1.02 (±0.05, 0.92 to 1.09), becoming more elevated, to 1.10 
(±0.07, 0.97 to 1.24) just behind the apertural constriction. The
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Figure 6. The Distribution of Millerelix gracilis (Huhricht)



pre-apertura1 constriction continues, as a vague groove behind the upper 
peristome, to the suture. The suture descends abruptly to the aperture, 
which is inclined at an angle of 48 degrees (±3.1, 45 to 50). The upper 
limb of the peristome is slightly expanded, becoming strongly expanded 
to slightly reflected on the peripheral, and strongly reflected on the 
basal limb. The aperture is heavily reinforced by callus deposits with
in, the callus thick to the margin of the peristome, which is bluntly 
rounded to truncate. The callus deposits are thicker along the apertur- 
al constriction, forming a. projecting ledge on the peripheral limb, be
coming wider toward the base, and fusing with the baso-peripheral 
lamella. The lamellae are short, and perpendicular to the axis of the 
peristome, the baso-peripheral little longer than wide, often forming a 
tubercular denticle, fully as wide as the basal.. The basal lamella is 
decidedly longer than thick. The parietal lamella is oblique, tall, and 
of even.height for about one-half the distance from its inner tip, then 
rapidly tapering, but not .truncate; the tapered outer portion curves 
outward to contact the columella. The angulo-parietal lamella is about 
one-third the height of the parietal, of even height its full length, 
truncate at its outer end, and reaches the lip insertion. The surface 
of the shell is rib-striate, about four per millimeter on the body whorl 
weaker on the base but extending, to the umbilicus. The measurements in 
the above description are based upon 13 beach drift specimens from Padre 
Island, Nueces County, Texas (Dallas Museum of Natural History 3248),
No living specimen has ever been collected, so the genitalia are unknown
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Comparison with Millerelix mooreana. Material.of M. mooreana 

from the Edwards Plateau has been identified" with M. tholus, and con
sidered as a subspeeies of M. mooreana (Branson5 1967). . The status of 
these populations vis-a-vis M, •mooreana has been discussed above. They 
are. not M. tholus. Although the. umbilicus begins to expand slightly 
sooner than in lowland M. mooreana? the umbilicus, tends- to be somewhat, 
wider, and the spire slightly higher, they do not approach the values 
found in M. tholus for these characters, and in the slightly narrower 
juvenile:umbilicus they diverge from M. mooreana in the-opposite direc
tion from M. tholus. They do not differ from M. mooreana in a number of 
other characters in, which M. tholus is divergent»

The shell expands more slowly in Millerellx tholus, the spire is
higher, the juvenile umbilicus is wider,, the umbilicus expands over more
whorls, but somewhat more slowly, and the mature umbilicus is propor
tionately widero The umbilical groove is much more pronounced and the 
distinct inner groove on its floor is absent in M, mooreana. The cross 
section of the whorl is more elevated in M. tholus. The upper limb of 
the peristome is expanded in M. tholus; the degree of expansion or re
flection is greater than in M. mooreana at all points along the peri
stome. The difference is most pronounced along the peripheral limb.
The outline of the. parietal lamella differs in that M. tholus does not 
exhibit the abrupt truncation of M. mooreana. In most of these charac
ters no overlap between M. moordana and Mv ' tholus has been observed, but 
the available series of M. tholus is. small. It is not a common shell. 
Very little overlap occurs between" records of true M. tholus and known
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living populations of M. mooreana5 and it is conceivable that M. tholus
. may be a geographic subspecies of M. mooreanawhich occupied the low-

. . _ - - . % lands during the Pleistocene and is now extinct. The extensive series
of fossil material which would be necessary to test this hypothesis are
not presently available, and it seems preferable, for the present, to
maintain M. tholus as a distinct species.

Distribution. All known material of Millerelix tholus has been 
collected from drift depositswith the possible exception of a lot in 
the Dallas Museum- of Natural History collection from Wharton County 
which seems to have come from ter-race deposits, judging-from the matrix 
which fills the shells. No specimen of true M. tholus,has been found 
upstream of the Blackland Prairies, and material is at hand from Lavaca, 
San Bernard, and San Jacinto drainages, all of which lie entirely within • 
the coastal plain (Figure 7). It would seem definitely to be, or to 
have been, a. species of the coastal plain lowlands. The absence of 
living specimens of a snail found in one of the most intensively col
lected regions of Texas, and the chalky nature of most shells, together 
suggest that M. .tholus is today found as washed out Pleistocene fossils, 
and is virtually, if not entirely, extinct. The existence of a few 
specimens showing traces of color suggests that relict populations may 
persist. Millerelix-tholus is rare, two or three shells among several 
thousand of other small polygyrids being the usual proportion found in 
drift, when it is found at all. The 13 shells measured were collected 
by a class group of 15 or 20 who examined several hundred thousand 
shells of M, mooreana and:Pdlygyra texasiana to obtain them.
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Figure 7. The Distribution of Millerelix tholus (Binney)
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Millerellx dorfeulliana (Lea, 1838), new combination

Polygyra dorfeulliana Lea, 1838, Amer«, Philos. Soc., Trans
actions, 6:107.

Polygyra samps.oni Wetherby, 1881, Cincinnati Soc. Nat. Hist., 
Journal, 4:332.

Polygyra dorfeulliana percostata Pilsbry, 1899a, Nautilus,
13(4):37.

Polygyra dorfeulliana perstriata Pilsbry and Ferrlss, 1907, .
Acad. Nat. Sci. Philadelphia, Proceedings, 58:5.

Type Locality. Given by Lea (1838) as "Ohio,M this shown by
Pilsbry (1940) to be untenable, being several,hundred miles out of
range; the actual type locality is unknown.

Description. The shell; of 5.1 whorls (±0.3, 4.8 to 5.5), de
pressed helicoid in outlihe, 7.2 mm in diameter (±0.3, 7.0 to 7.7), with 
an expansion rate (W) of 1.38 (±0.04, 1.32 to 1.42); the height:diameter 
ratio is 0.54 (±0.01, 0.53 to 0.55)., the spire forming an angle of 138 
degrees (±4.5, 135 to 145),. The juvenile umbilicus averages 0.40 mm in 
diameter (±0.02, 0.37 to 0.42), expanding during the final 1.6 whorls 
(±0.03, 1.61 to 1.68) to a mature umbilicus;diameter ratio of 0.30 
(±0.02, 0.28 to 0.32); the umbilical groove is obsolete, represented 
only by a flattening of the umbilical wall. The shape, factor (SB) of 
the immature, generating curve is 1.07 (±0.001, 1.11 to 1.21). The aper- 
tural constriction is well developed, continuing behind the upper peri
stome as a slight groove extending to the suture. The suture descends 
abruptly to the aperture, which is inclined at an angle of 44 degrees
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(±4.3, 38 to 47). The upper and peripheral limbs of the peristome are 
slightly to moderately expanded, the expansion on the basal limb in
creasing to strong expansion or slight reflection. The aperture is re
inforced by callus deposits within, the deposits remaining thick to the 
margin of the peristome. The callus deposits are thicker along the 
apertural constriction, but do not form a distinct ledge. The palatal 
lamellae are antero-posteriorly compressed, forming flat plates with a 
rounded profile, parallel to the axis of the peristome,, and recessed 
well behind the margin of the peristome; in apertural view the lamellae 
are separated by a wide diastema. The parietal lamella is oblique and 
extremely high, rounded in profile, with its highest point about two- 
thirds the distance from its inner tip, notched by a slight truncation 
at about three-quarters of its length, then tapering rapidly to the tip, 
with a straight profile. The angulo-parietal lamella extends to the lip 
insertion, tapering rapidly to the tip, but the tip itself is abruptly 
truncate* The surface of the shell is rib-striate, about four ribs to 
the millimeter on the body whorl, the ribs weaker on the base but- 
extending to the umbilicus.

The genitalia (Figure 8) are as described for the genus. In a 
relaxed specimen from Tulsa County, Oklahoma (¥< B. Miller 6892) the 
penis is slender, tapering toward either end, 4.0 mm long and 0.4 mm 
wide at its widest point. The verge is short, reduced to a pipilla.
The epiphallus is 0.5 mm long and 0.25 mm wide, the penial retractor 
muscle attached at its apex. The vas deferens is very little narrower 
than the epiphallus. The atrium is 1.5 mm long and 0.2 mm wide at its 
midpoint. The vagina is slender, 0.2 ram wide and 3.1 mm long. The free
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Figure 8. The Genitalia of Millerelix dcrfeulliana (Lea), 
W.B. Miller 6892, Tulsa County, Oklahoma



45

oviduct is 2.6 iran long and 0.2 mm wide at the insertion of the sperma- 
thecal duct. The spermatheca is clavate, without a distinctly dif
ferentiated duct, its widest point just before the rounded tip. The 
total length of spermatheca plus duct is 4.1 mm, the width at the in
sertion is 0.2 mm, and at the widest point 0.4 mm. J

Distribution. Millerelix dorfeuljiana is a species of the in- 
terior highlands, extending southward in a fragmentary, probably relic- 
tal pattern. It is generally distributed over Arkansas west of the 
Mississippi lowlands, and eastern Oklahoma, extending north through 
southeastern Kansas, and southern Missouri, crossing the Mississippi 
River to the Mississippi bluffs of southern Illinois (Figure 9). South
ward it extends into the upland area of northwestern Louisiana, and the 
northeastern quarter of Texas.

In Texas it is more or less continuously distributed through the 
Cross Timbers, with scattered disjunct stations in the northeastern. 
Edwards Plateau and Blackland Prairies. Drift records on the southern 
Balcones escarpment and in the northern part of the South Texas Plains 
probably represent washed out Pleistocene fossils.

Millerelix dorfeulliana is found on rocky slopes in oak or oak- 
juniper woodlands, on calcareous, or occasionally sandy substrates. It 
seems to be competitively replaced by M. mooreana, since the two species 
occupy identical habitats, but are never found together. M. mooreana is 
much more common.
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Figure 9. The Texas Distribution of Millerelix dorfeulliana (Lea)



Extra!imital Species
Millerelix Ilthica • (Hub'richt, 1961) > new combination9 is pre

cisely intermediate in characters between M. mooreana and M. dorfeul- 
liana. Although its anatomy is unknown, it seems safely included in 
Millerelix. M. lithica is known from northern Arkansas, on the Ozark 
uplift, mostly in the Boston"Mountains on its southern flank, and from 
a single station in the. Oachita Mountains. Polygyra rhoadsi Pilsbry, 
1899b, resembles Millerelix in shell characters. It is disjunct, and, 
anatomically unknown, and is left unassigned for the present. It is 
found in the Mexican state of Luevo Leon.

Polygyra Say, 1818
Polygyra Say,. 1818, Acad. Nat. Sci. Philadelphia. Journal, 

1:276; type species "Helix septemvolvae Say"-(=Polygyra. 
septemvolva Say, basionym) by subsequent designation- of 
Herrmannsen, 1847, Inc. Gen. Malac., 2:317.

Helicodon Sowerby^ 1825, Catal. Shells Earl of Tankerville,
• p. 35, partim.

Cyclodoma Swains on, 1840, Treatise on Malacology, p. 193; type
species Polygyra septemvolva Say by subsequent.designation• 
of Pilsbry, 1930, Acad. Nat. Sci. Philadelphia, Proceed
ings, 82:312.

Ulostoma Albers, 1850, Die Heliceen,-p♦ 95; type species Poly
gyra septemvolva Say, by subsequent designation of Pilsbry, 
1930, Acad. Nat. Sci. Philadelphia, Proceedings, 82:312.



Ah.chis.toma- H. and A. Adams, 1855,. Genera of Recent Mollusca, 
2:205; type species Helix volvoxis Pfr., by subsequent 
designation of Pilsbry, 1930, Acad. Nat• Sci. Philadelphia,. 
Proceedings, 82:312,. not Anchistoma Herrmannsen, 1846.,

Pdlygyra long served as a ??portfolio” genus j. used to contain 
most of the family Polygyridae, and more recently, since PilsbryTs 
(1940) monographic treatment of the family, has consisted of the 
residuum of species not removed to other genera. As here defined it 
consists only of those species which are anatomically similar to P. 
septemvolva, the type species of the genus.

Diagnosis. Polygyra may be distinguished by its capacious penis 
with the upper portion abruptly narrower than the lower, one or two 
longitudinal pilasters extending the full length of the upper penis, and 
no, or a single small transverse pilaster in the lower penis. The wall 
of the penis bears extensive areas of mucous glands. A vestigial 
flagellum defines a short eplphallus, otherwise not distinguishable from 
the vas deferens, entering the penis laterally a short distance below 
the apex.

Description. The lower penis is thin walled and capacious, col
lapsing into deep folds when withdrawn, the upper portion is abruptly 
much narrower, about equal to the lower in length. The upper penis is 
blunt at the apex, receiving the epiphallus laterally by a simple pore a 
short distance below the apex. One or two longitudinal pilasters extend 
the full length of the upper penis. The wall of the lower penis has 
extensive patches of mucous glands which open into the lumen (onto the
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outer surface of the everted penis) and usually a sac-like diverticulum 
lined by mucous glands which also open into the lumen• The inner wall 
of the lower penis.is; devoid of pilasters, or bears a single short 
transverse pilaster. The short epiphallus is indistinguishable in mor
phology and gross histology from the vas deferens, being distinguishable 
only by the presence of a vestigial flagellum, a minute diverticulum of 
the vas deferens a short distance above the penis. The epiphallus opens 
laterally into the penis? just below"its apex, via a simple pore. If 
any trace of a verge persists,, it is incorporated into the pilasters and 
no longer distinguishable. The penial retractor muscle attaches on the 
apex of the penis, and often on the epiphallus as well. The atrium is 
long and slender. The vagina is extremely slender, about half as long 
as the penis, and the free oviduct is short, the spermathecal duct in
serting not far below the separation of the vas deferens.

The shell varies greatly between the subgenera, that of the sub- 
genus Polygyra being highly specialized. . No description can cover all 
the variations without being so general as to be meaningless.

Distribution. The southeastern United States, Cuba, the 
Bahamas, and Bermuda,, to Oklahoma and Texas, south to Guatemala, and • 
north along the west coast to southern Sonora. Absent, from the Mexican 
Plateau.

Type Species... Polygyra septemvolva Say, 1818 * by the subse
quent designation of Herrmannsen (1847, p. 317).

Included Species. Besides the type species, the subgenus Poly
gyra includes the species Polygyra cereolus (Muhlfeld) from the south
eastern United States, and eastern M e x i c o Polygyra plana Bunker, from
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Bermuda and the Bahamas; and P.olygyra lingulata Deshayes, from Cuba.
The status of these nominal species vis-a-vis P. septemvolva seems not 
to have been examined in any detail, except for the relationship of P_. 
cereolus and P.. septemvolva which occur sympatrically.,

Subgenus Polygyra. Say, 1818
Polygyfa Say, 1818, Acad. Nat. Scl. Philadelphia, Journal,

1:276; type species "Helix septemvolva Say" (=Polygyra 
septemvolva Say, basionym), by subsequent designation of 
Herrmannsen, 1847, Ind. Gen. Malac. 2:3.17.

Cyclodoma Swainson, 1840, Treatise on Malacology, p. 193; type
species Polygyra septemvolva Say, by subsequent designation 
of Pilsbry, 1930, Acad. Nat. Sci. Philadelphia, Proceed
ings, 82:312.

Ulostoma Albers, 1850, Die Heliceen, p. 95; type species Poly
gyra septemvolva by subsequent designation of Pilsbry,
1930, Acad. Nat. Sci. Philadelphia, Proceedings, 82:312.

Anchistoma H. and A. Adams, 1855, Genera of recent Mollusca,
2:205; type species Helix volvoxis Pfr., by subsequent
designation of Pilsbry, 1930* Acad. Nat. Sci. Philadelphia,

. - ' '

Proceedings, 82:312. Not Anchistoma Herrmannsen, 1846. ,

The subgenus Polygyra is a small, compact group of species, 
sharply distinguished from the remainder of the genus by numerous char
acters of the shell and genitalia. It is, however, much closer to the 
remaining subgenera than to any other polygyrids, and there seems little
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value to Separating, it as a distinct genus, although there is little 
doubt that is a sister group to the entire remainder of the genus.

Description. The lower portion of the penis is only slightly 
wider than the upper, not greatly folded when withdrawn, provided with a 
short, thick transverse pilaster, which serves to reinforce a deep basal', 
pouch on the everted penis, which is believed to receive the seminal 
mass (Webb, 1950), The upper penis has two longitudinal pilasters which 
extend its entire length, the space between them being transversely cor
rugated. The vagina is extremely long and slender, its length equaling 
or exceeding the penis.

The shell is discoidal, of five and one-half to nine whorls, the 
umbilicus expanding slowly or remaining constant on the first three and 
one-half to four whorls, rapidly expanding on the final two to five 
whorls. The apertural constriction is reduced or absent. The peristome 
is lightly reinforced by callus deposits within, without lamellae. The 
parietal lamella is almost vertical and greatly reduced, and the angulo’- 
parietal lost. A secondary callus deposit extends from the columellar 
to the upper suture of the peristome, and is fused with the remnant of 
the parietal lamella.

Distribution. The Florida peninsula, northward in a narrow, 
coastal strip to southern North Carolina, west along the Gulf Coast to 
southern Texas, with disjunct areas in V e m  Cruz (possibly introduced) 
and the Yucatan Peninsula; Cuba, the Bahamas, and Bermuda.

Type Species. Polygyra Septemvolva Say, 1818, by subsequent 
designation of Herrmannsen (1847, p. 317).



Polygyra cereolus (Muhlfeld,. 1818)
Helix cereolus Mtihlfeld, 1818, Gesellsch. naturforsch. Freunde 

Berlin, Magazin., 8:11.
Helix volvoxis Pfeiffer, 1846, Syitib. ad Hist. Heliceorum, 3:80, 

type locality Georgia.
Helix cereolus var. laminifera Blnney, 1858b, Acad. Nat. Sci. 

Philadelphia, Proceedings, 10:200. Nomen nudum.
Helix microdonta "Deschayes" Binney, 1859, Terr. Moll., 4:91, 

partim.
Helix carpenteriana Bland, 1860, Lye. Nat. Hist. New York,

Annals, 7:138.
Helix febigeri Bland, 1866, American J. Conch., 2:373.
Polygyra septemvolva var. floridana Hemphil1, in Binney, 1892, 

Mus. Comp. Zool., Bulletin, 22:184.

Type Locality.. No type locality Was given in the original des
cription. Pilsbry (1940) designated Key West, Monroe County, Florida.

Description. The shell, in Texas material, is discoidal in out
line, 7.8 mm in diameter (±0.9* 6.7 to 8.8), of 5.9 whorls (±0.6, 5.4 to 
6.8), with an expansion rate (W) of 1.29 (±0.01, 1.27 to 1.30); the 
height:diameter ratio is 0.42 (±0.04, 0.36 to 0.47), the spire forming 
an angle of 156 degrees (±10.8, 140 to 165). The juvenile umbilicus 
averages 1.04 mm in diameter (±0.06, 0.99 to 1.10), expanding throughout 
the last 2.7 whorls (±0.27, 2.6 to 3.2) to a mature umbilicus:diameter 
ratio of 0,53 (±0.Q5, O'.48 to 0.58);; there is no trace of an umbilical . 
groove. The shape factor (SB) of the immature generating curve is 1.27
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(±0.14, 1.11 to 1.41); it remains essentially unchanged during matura
tion, SA being 1.27 (±0.17, 1.13 to 1.49); the periphery is located at 
the top of the peripheral limb, and is angular or bluntly carinate. The 
apertural constriction, is greatly reduced. The suture descends, abruptly, 
to the aperture, which is inclined at an angle of 49 degrees (±5.5, 41 
to 56). The.upper limb of the peristome is straight to slightly ex
panded, the peripheral and basal limbs strongly expanded, reinforced 
within by callus deposits, which thin to a sharp edge at the margin, and 
are somewhat thicker over the preapertural. constriction. The palatal 
lamellae are absent. The parietal lamella is vestigial, and. oriented 
almost vertically, the angulo-parietal entirely absent. A deposit of 
callus on the parietal wall is thickened at. its outer edge to form a low 
ridge of callus connecting the ends of the peristome, and fused with the 
outer side of the parietal lamella; the edge is tightly appressed to the 
shell at its lower end, and only slightly raised above. The Surface of 
the shell is rib-striate above the periphery, smooth, except for growth 
striae, below.

The genitalia (Figure 10) are as described for the subgenus,. 
that description being based on Polygyra cereplus.. Folygyra septemvolva 
is essentially identical, but material to make a detailed search for 
genitalic differences is not presently available.

Similar Species. Folygyra septemvolva Say, 1818 is. closely sim
ilar to F_. cereolus, and the western Gulf Coast populations of F_. 
cereolus have until recently been confused with it. Filsbry (1940) 
treated Texas P. cereolus as P.'septemvolva febigeri. Hubricht (1976)
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Figure 10. The Genitalia of Polygyra cereolus (Muhlfeld), 
W.L. Pratt 2062, Collier County, Florida
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has shown that the Gulf Coast, snails are F. careolus and reduced 
Pilsbryf s (1940) Gulf Coast P. saptenvoiva subspecies to synonyms of. P. 
careolus» Polygyra septemvolva does not naturally occur west of Jackson 
County, in the Mississippi panhandle. In. recent years it has been in
troduced in urban areas on the Texas coast. I have received material 
from Corpus Christi (W. L. Pratt 1734) collected by Adelaide Johnstone 
of the Corpus Christi Museum^ and Hr. Leslie Hubricht has sent material 
(L. Hubricht 47830) from a colony in Aransas County, Texas. Polygyra 
septemvolva may be distinguished from P. cereolus by the greater caliber 
of its whorls, the slow expansion of its umbilicus from the initial 
whorlproducing a v-shaped pit instead of a vertical sided juvenile 
umbilicus; and by the fact that the edge of the parietal callus is 
strongly raised above the shell for its entire length.

Distribution. Polygyra cereolus occurs throughout the.Florida 
peninsulaand in a narrow coastal strip north to southern North 
Carolina and west along the Gulf Coast to Nueces County, Texas (Figure 
11). It occurs as a disjunct along the coast of the Yucatan peninsula, 
and has been introduced in citrus groves in San Luis Pdtpsi (F. G. 
Thompson* pers. comm.). In Texas it. is native to a coastal strip a few 
miles wide, as far south as Nueces County, and it has been introduced 
inland in Cameron, Dallas, Denton, Polk, and Travis counties.

In Texas it is generally found under various types of. cover on 
the low islands among the freshwater marshes behind the coastal barrier 
dunes, and in mbister areas among the dunes.
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Figure 11. The Texas Distribution of Polygyra cereolus (Miihlfeld)
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Subgenus Linisia Pilsbry, 1930 

Linisia Pilsbry, 1930, Acad. Nat. Sci. Philadelphia, Proceed
ings, 82:315; type species Helix (Polygyra) anilus Gabb, by 

. monotypy. _
Erymodon Pilsbry, 1956, Acad. Nat. Sci. Philadelphia Proceed

ings, 108:20; type species Helix ventrosula Pfeiffer, by 
original designation.

Monophysjs Pilsbry, 1956, Acad. Nat. Sci. Philadelphia, Pro
ceedings , 108:25; type species Helix (Polygyra) behri Gabb, 
by original designation.

Solidens Pilsbry, 1956, Acad. Nat. Sci. Philadelphia, Proceed
ings, 108:27; type species Helix (Polygyra) anilus Gabb, by 
original designation.

The subgenus Erymodon was established by Pilsbry (1956) to in
clude species similar to his Polygyra texasiana group of 1940. This is 
a predominantly Mexican group with a few species extending north into 
Texas, Oklahoma, Arkansas, and Louisiana. The monotypic subgenera Mono- 
physis and Solidens, established in the same publication as Erymodon, 
are anatomically identical with it, differing only in the loss of some 
apertural: complexities. Unfortunately for nomenclature! stability, 
Pilsbry had described Linisia, in 1930, as a section of Polygyra, based 
upon the same type species as Solidens, P. anilus (Gabb). In 1956 he 
had, apparently, forgotten Linisia. Since Linisia cannot be distin
guished from Erymodon, except by minor characters of the aperture, the 
taxa must be synonymized, and the unfamiliar prior name used for the 
combined subgenus.



58

Description. The lower portion of the penis is much wider than 
the upper, thin walled, without pilasters, becoming deeply, folded when 
inverted. The lower penis bears one or more discrete patches of mucous 
glands on its wall, and has a sac-like diverticulum which is entirely 
lined;by mucous glands. The upper penis, has a single longitudinal pil
aster extending its entire length. The vagina is slender and elongate, 
but is decidedly shorter than the.penis.

The shell is depressed helicoid', /of four and one-half to six 
whorls, the umbilicus remaining constant in diameter until the final 
one-half to one and three quarters whorls, during which it rapidly ex
pands . The preapertural constriction is pronounced. The. peristome is 
heavily reinforced by callus deposits within; thicker callus over the 
preapertural constriction forms a projecting ledge on the peripheral 
limb of the peristome; both basal and baso-peripheral lamellae are pres
ent parallel to each other'and oriented perpendicular to the axis of the 
peristome. The parietal wall bears parietal and angulo-parietal lamel
lae which converge inward, and fuse just: before-the. inner tip of the 
parietal. Various elements of. the apertural armature may exceptionally 
be lost.

Distribution. Northern Guatemala,. northward in the Gulf of ■ 
Mexico drainage to southernmost Kansas and extreme southwestern Mis
souri, east to western Arkansas and Louisiana, and west to the eastern 
fringe of the Chihuahuan desert. On the Pacific coast it extends north 
to southern Sonora. It is absent from the Mexican plateau.

Type species. Helix (Polygyra) anilus Gabb, by monotypy.
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Included species. In-addition.to the species listed below, 

which include all United States.taxa, most of the'Polygyra described 
from Mexico probably belong here... Polygyra aniius ̂ P. richardsoni 
Martens, P. behri, and P. pergrandis Solem definitely belong by anatom
ical criteria.. In all probability all the Mexican snails having aper
ture 1 armature similar to P. 'texasiana with parietal and angulo-parietal • 
lamellae convergent into a v-shaped figure, parallel basal and baso- 
peripheral lamella which do not extend behind the preapertural constric
tion, and a projecting ledge of cailus deposit oh the peripheral limb of 
the preapertural constriction are safely assigned here. The assighment 
of other taxa is less certain, and nPolygyra11 ariadnae (Pfeiffer), "P.n 
oppilata (Morelet), and nP .M implicata (Martens) are definitely excluded, 
belonging to an undescribed genus.

Polygyra texasiana texasiana (Moricand, 1833)
Helix (Helicodonta) texasiana Moricand, 1833, Soc. Phys et Hist. 

Nat. de Geneve, Memoires, 6:538, pi. 1, fig. 2 type 
locality "Mexique, dans la province de Texas."

Tridopsis tridonta Beck, 1837, Index Moll. > p-.. 22, nomen novum 
for texasiana Moricand and plicata Say, restricted by 
Pilsbry (1940) to former.

Polygyra.texasiana tillandslae. Cockerell:,; 1917, Nautilus, .2.1:36, 
type locality San Benito, Cameron County, Texas.
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Type Localityo : Pxlsbry- (1940) restricted Moricand1s locality, : 
TTMexique3 dans- la province de T e x a s t o  Texas across the Rio Grande 
from Matamoros> presumably on the basis that Berlandiere, the collector, 
was a resident of Matamoros. This restriction was based on ignorance of 
the route of, and. the circumstances surrounding, the Teran expedition, 
which the Swiss, Berlandiere, accompanied as naturalist and on which he 
collected the type of Helix texasiana. The expedition entered Texas at 
Laredo, proceeded north to San Antonio de Bexar, where they paused 
several months, then, went east to San Felipe de Austin, and thence 
towards the Nueces River. They returned to San Antonio, and exited 
Texas at Laredo, proceeding down the south bank of; the Rio Grande to 
Matamoros. In Matamoros he was greeted by an acid letter from, his spon
sor, De Candolle, intensely critical of problems with Berlandiere1s col
lections that.afpse inevitably from the nature.of collecting in a 
wilderness,.of which De Candolle was entirely ignorant. Stung, 
Berlandiere severed his connections with Geneva and settled in Matamoros 
where he became a prominent citizen (Geiser, 1948). Although 
Berlandiere later collected intensively in the lower Rio Grande region, 
his connection to Geneva terminated with the dispatch of the last of his 
Ter.an expedition collections. The type of Helix texasiana therefore 
was not collected in present day Cameron.County, Texas. The most 
probable locality is.San Antonio * since several months were spent there, 
but the species is common over much of the expedition's route, and no 
locality more precise than Moricand's can be assigned.
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Description, The shell is depressed helicoid in shape, 9,5 mm

in diameter (±0,7, 8.8 to 10.7) of 5.1 whorls (±0.25, 4.47 to 5.5), with
an expansion rate (W) of 1.41 (±0.04, 1.35 to 1.51); the height:diameter 
ratio is 0.49 (±0.02, 0.45 to 0.53) , the spire forming an. angle of 150 
degrees (±6.7, 140 to 160). The juvenile umbilicus averages 0.53 mm in 
diameter (±.091, 0.42 to 0.67), expanding during the final 1.7 whorls 
(±0.16, 1.4 to 1.9) to a mature umbilicus:diameter ratio of 0.25 (±0.03, 
0.19 to 0.27); there is.a weak umbilical groove in the final one-half 
whorl. The shape factor (SB) of the immature generating curve is 0.92 
(±.04, 0.82 to 1.00), with the cross section becoming less depressed 
during maturation, to an SA of 1.06 (±0.05, 0.95 to 1.17). The aper- 
tural constriction is pronounced and sudden, the posterior, face flat and 
at almost right angles to the- preceding shell surface, but is not con
tinued behind the upper limb, of the peristome. The suture descends
abruptly to the aperture, which is inclined at an angle of 49 degrees
(±3.9, 38 to 54). The upper limb of the peristome is straight at the. 
suture, becoming increasingly expanded, and strongly reflected on the 
peripheral limb; on the basal limb the peristome is so strongly reflect
ed that.it parallels the slope of the preapertural constriction. The 
aperture is reinforced within by thick callus deposits, which gradually 
decrease toward the thin margin of the peristome. Heavy callus deposits 
along the apertural constriction form a projecting ledge on the periph
eral limb, becoming wider below and fusing with the baso-peripheral 
lamella. The basal and baso-peripheral lamellae are parallel to each 
other, oriented perpendicular to the axis of the peristome; the basal
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emerges slightly beyond the plane of the aperture; the inter-lamellar 
diastema averages 0.24 of the width of the aperture (±0.30,. 0.19 to 
0.30). The parietal lamella is oblique, low, and slightly sigmoid, 
convex, its highest point about one third the distance from its inner 
end, tapering convexly to its outer end in contact with the columellar 
callus. The angulo^parietal lamella equals the parietal at their junc
ture, but rapidly tapers convexly to a low ridge, which extends to the 
upper lip insertion. The surface is ribrstriate above, about four per 
millimeter on the body whorl, the ribs usually much weaker to absent 
below, but continuing strong to the umbilicus in some coastal popula
tions . The shell is pale brown, the ribs occasionally white when 
strongly developed; at: least some specimens of most populations (except 
the Rolling Plains and western Edwards Plateau) have a reddish brown 
peripheral band. The measurements cited above are based on a series of 
15 specimens from Gonzales County, Texas (W. L. Pratt 493 and 499) which 
falls near the middle values for most characters showing geographic 
variation. Variation in this subspecies is discussed below.

A number of relaxed preparations of the genitalia (Figure 12) 
were available for study. The measurements given were, taken from a 
specimen from Nueces County, Texas (W. B. Miller 5857). The penis is 
11.7 mm long. The narrow upper penis is 5.5 mm long, 0.6 mm wide at its 
narrowest point and 1.0 mm wide just below the apex. The expanded por
tion of the:penis is 3.8 mm long, and 1.5 mm wide just.above the 
diverticulum. The sac-like diverticulum is 2.0 mm deep, along a line 
through the middle, f ollowing the curve of the diverticulum. The lower .
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Figure 12. The Genitalia of Polygyra texasiana (Moricand), 
W.B. Miller 5857, Nueces County, Texas



part of the penis is slender, tapering slightly toward the atrium, 2.4 
mm long, and 0.5 nun wide. The epiphallus enters laterally, 0,5 mm, below 
the apex; it is 1.4 ram long and 0.15 ram wide, no.wider than the vas 
deferens. The flagellum is a short diverticulum, about the same diame
ter and 0.4 ram long. The penial retractor muscle is long, 12.0 ram, and 
extremely slender, only 0.2 ram wide. It attaches upon the penis, from 
the apex to the epiphallus, and the lower epiphallus, pulling it into a 
sharp flexure. The vagina is 5.9 ram long, and slender, 0.2 ram wide.
The free oviduct is the. same width and 2.8 ram long. The spermatheca and 
duct are 9.1 ram in combined length, the duct contributing about 4.5 ram. 
The boundary between the duct and the broadly clavate spermatheca is 
vague, but there is a well defined.spermathecal, swelling, 2.0 mm wide at 
its widest point, about 1.4 ram below its broadly rounded tip. The atrium 
is 1.5 ram long and. 0.4 ram wide. No noticeable variation in the propor
tions of the genitalia was seen in the small series available.

Variation. Polygyra texasiana is nomenclatorially the oldest, 
is the most, widespread, and geographically is the central species of its 
complex. The other species treated here have often been considered as 
subspecies of an expanded _P. texasiana* Accordingly, a study was made 
of geographic variation in 3?. texasiana, sensu . stricto.. Six lots of 
15 randomly selected shells were measured from localities evenly distri
buted over the range of ]?. texasiana. (Detailed localities and esti
mated parameters are given in Appendix B.) The series of specimens from 
Gonzales County (W, L. Pratt 493 and 499) described above were approx
imately morphologically central, as well as being more or less central
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geo graphically 9 and removed from the in ter grade, zone with P_. texasiana 
triodontoides (see below).

Variation in shell size showed.no geographic trends, but was 
found to be.considerably .greater than that exhibited by the Gonzales 
County sample alone. Mean values for the populations sampled varied 
from 8.1 to 9.5 mm. The extreme range found in the sample of 90 
specimens randomly chosen, from six localities selected for geographic 
dispersion,• was 7.7 to 11.0 mm. Specimens as small as 6 mm and as 
large as 11.6 mm have been recorded (Pilsbry, 1940). The expansion rate 
(W) showed no statistically significant variation. Sample means ranged 
from 1>37 to 1.44; the extreme values observed were 1.29 and 1.51.
Sample means for the height:diameter ratio also did not differ signifi
cantly. The range of means was from 0.49 to 0.52; the extreme measure^ 
ments, 0.44 and 0.58, were found in the same sample. The angle of the 
spire was highly variable within populations, but did not: differ signif
icantly between most populations,, and showed no geographic trends within 
the subspecies... Four of the six samples had. means ranging from 150 to 
152, with extremes of 140 and 165. The Hidalgo County, Texas sample had 
a mean of 154, still not significant, but twice the next largest break 
in the series, except for the Hunt County sample, which showed inter- 
gradation with ]?. texasiana triodontoides in most characters, and whose 
mean of. 142 differed significantly from the remainder of the series.
The diameter of the juvenile umbilicus again showed no geographic 
pattern in variation and no statistically significant breaks between 
means arranged, in series, although the extremes differed significantly.
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Sample means ranged from 0.41 to 0.67, extremes were 0.23 and 0.87. The 
number of whorls during which the umbilicus expanded was highly vari
able, from 1.31 to 2.1, but again showed no statistically significant, 
breaks between adjacent means arranged in series, and in fact.the most . 
widely divergent means in the series were.not significantly different.
The sample means ranged from 1.54 to 1.67. Sample means for the 
umbilicus:diameter ratio varied from 0.21 to 0.26, and showed no 
statistically significant breaks. The extremes were 0.15 and 0.29.

The same pattern of considerable intrapopulation variation but ; 
no statistically significant difference between adjacent means is con
tinued in the shape factor of the immature whorls (SB), the angle of the 
aperture, and the ratio of the width of the interlamellat diastema to 
the width of the whorl at the aperture. There is, however, a clear, and 
correlated pattern exhibited by these three variables. Each shows a 
definite trend from mesic to less mesic habitats. Thus the most 
depressed SB (0.91, Hidalgo County, Texas) is the most xeric locality 
and the least depressed (0.97, Pearl River County, Mississippi) is from 
the most mesic. The progression in the diastema ratio is identical, the 
samples taking the same sequence, Hidalgo County material having the 
narrowest diastema (0.20) and.Mississippi material the widest (0.26)
The angle between the plane of the aperture and the axis increases as 
the habitat becomes more xeric, although the correlation is less perfect, 
since the sample having.the greatest apertural angle, from Gonzales 
County, (40 degrees), is from the third most xeric site. The remaining, 
samples fall into the" same sequence as for the preceding, two variables,;
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however. The most nearly vertical aperture, with angle of 34 degrees to. 
the vertical, was found in the Mississippi sample.

Geographic variation in a qualitative variable was also noticed. 
The rib sculpture in material from the western Edwards Plateau and 
southern Rolling Plains is. weak, and irregular. In its most extreme form , 
weak ribs, corresponding to every second to fourth rib of normal spacing, 
are present, the interspaces' smooth or with variable traces of inter
vening ribs. This condition grades clinally into the normal ribbing to 
the southwest, south, and east. These smooth populations have been 
called Polygyra texasiana texasensis Pilsbry (e.g. Cheaturn and 
Fullington, 1971) but the type of that taxon is a specimen, of 1?. 
tamaulipasensis Lea. A new subspecific name would be- required if these 
populations were to be nomenclatorially recognized, but variation in all 
other characters studied was discordant with the sculpture, and conse
quently no taxonomic recognition is justified. The nature of the dif
ferences between Polygyra texasiana texasiana and F. _t. triodontoides, 
and the details of their geographic intergradeation, are discussed 
below, in the treatment of _P. t_. triodontoides.

Comparison with Similar Species. The differences between Poly
gyra texasiana and the similar species, 3?. polita and P. tamaulipasensis, 
are discussed below, in the treatment of those species.

Distribution. Polygyra texasiana has the most extensive distri
bution of any species in the genus (Figure 13). It is found from the 
northern parts of Tamaulipas, Nuevo Leon, and Goahuila, north to the 
southern edge of"Kansas. It ranges east to southwest Missouri, western



Figure 13. The Texas Distribution of Polygyra texasiafia ( M o r i c a n d l

Solid symbols indicate specimens examined, hollow symbols literature 
records, and hollow symbols with a vertical bar, records based on drift 
material, as elsewhere in this dissertation. Circular symbols indicate 
the distribution of Polygyra texasiana texasiana (Moricand), square symbols 
that of Polygyra texasiana triodontoldes (Bland), and triangles denote 
intergrade populations.
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Figure 13. The Texas Distribution of Polygyra texasiana (Moricand)
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and southern Arkansas, and western Mississippi. The western borders of 
its present range are in western Oklahoima (exclusive of the panhandle), 
and the western edges of the Rolling Plains and Edwards Plateau in 
Texas, with an extension up the Rio Grande as far as Rio Grande Village, 
in Big Bend National Park, Brewster County, Texas. During the Pleisto
cene it extended westward onto the High Plains, and up the valley of the 
Pecos River as far as Chaves County, New Mexico. It has been widely 
introduced., e.g. to Tucson, Arizona (Bequart and Miller, 1973) and cen
tral Alabama (Hubricht1965). This propensity for introduction by man 
has acted to blur the natural margins.of: its range, especially to the 
east, where artificial clearance has opened up new habitat. I suspect 
that its original eastern boundaries may have been in the scattered 
grassland areas of western Arkansas, and of northwestern and southwest-. 
ern Louisiana. Its occurrence in the sandy Fine-hardwood forest area of 
eastern Texas is likewise suspicious.

Over most of its range, Polygyra texasiana is found in the 
valleys between hills and on the floodplains of small streams, generally 
in grasslands or open woodlands, on calcareous substrates. It is 
replaced, on slopes and hilltops, by,Millerelix. mooreana, M. 
dorfeulliana, and Polygyra, tamaulipasensis, in various parts of its . 
range. In the south Texas* Plains, where the replacing species are 
absent, it also occupies slopes and hilltops.



Polygyra texasiana triodontoides (Bland, 1861), new' combination
Helix triodontoides"Bland, 1861., Lye. Nat» Hist. New York.

Annals, 7:424.

Type Locality. DeWitt County, Texas.
Description/ The shell is depressed helicoid in shape, 8 . 3; mm 

in diameter (±0.4, 7.8 to 8.1) , of 5.2 whorls (±0.9, .5.08 to 5.35), with 
an expansion rate. (W) of 1.40 (±0.04, 1.29 to 1.46) ; the height:diameter, 
ratio is 0*56 (±0.03, 0.50 to 0.61), and the spire forms an angle of 139 
degrees (±6.6, 130 to 150). The juvenile umbilicus averages 0.49 mm in 
diameter (±0.08, 0.33 to 0.68) expanding during the final 1.6 whorls 
(±0.18, 1.39 to 1. 97) 'to a mature- umbilicus:diameter ratio of 0.22 
(±0.03, 0.19 to 0.27); the umbilical groove is reduced to a flattening: 
of the umbilical. wall. The shape factor (SB).of the immature generating 
curve is 0.97 (±0.04, 0.90 to 1.02), the cross section becoming, higher . 
during maturation, to a final SA of 1.03 (±0.05, 0.94 to 1.09). The 
•apertural constriction is abrupt, as described for P. t. texasiana, but 
is. not as deep as in that subspecies. The suture, descends only slightly, 
though abruptly, to the aperture, which is inclined, at an angle of 39 
degrees (±3.4, 35 to 45). The upper limb of the peristome is straight, 
becoming expanded on the peripheral limb and slightly:reflected on the 
basal. The callus deposits within the aperture, are not,as heavy as in 
_P. t. texasiana. Heavier deposits on the preapertural constriction 

■ form a projecting ledge on the peripheral limb, which becomes wider 
below, fusing with the baso-peripheral lamella. The basal and baso- 
peripheral lamellae are parallel to each other, oriented,perpendicular
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to the axis of the peristome; neither emerges beyond the plane of the 
aperture; the interlamellar diastema is wide, averaging. 0.43 of the 
width of the whorl at the aperture (±0.03, 0.38 to 0.48). The parietal 
lamella is low, oblique, and slightly sigmoid in shape, with abrupt, 
though, obtuse, angular bends. Its profile is convex, highest- at about 
one-third of the distance from its inner end, or one-half that to its 
outer flexure; the profile tapers evenly and convexly to the outer 
flexure, beyond which a low, weak ridge of callus, often absent, extends 
to the columellar callus. The angulo-parietal lamella equals the 
parietal at their juncture, tapering rapidly, with a straight profile, 
to a point about half way between the lamellar junction and the upper 
insertion. White callus stops at this point, but a low.,, transparent 
ridge may extend almost to the insertion.. The shell surface is rib- 
striate, above, the ribs weaker or absent on the base, four to five per 
millimeter on•the body whorl. The peripheral color band common in F. _t. 
texasiana has not been seen in pure populations of ]?.. _t. triodontoides.

The genitalia of a dried specimen rehydrated in trisodium 
phosphate (Univ. Arizona 4042, Galveston Co. Texas) are essentially like 
those of 1?. _t. texasiana. They differ in having the portion of the 
penis, below the expanded middle portion, proportionately less slender, 
and the vagina stouter at the base, tapering upwards.

Comparison with Polygyra texasiana texasiana. Pure populations 
of Polygyra texasiana triodontoides differ from F. t.. texasiana by 
having a slightly greater height:diameter ratio, more elevated spire, 
smaller umbilicus:diameter ratio, more elevated spire, more elevated
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cross section of the whorl before maturation9 and pronouncedly wider 
interlamellar diastema. Material from the coastal counties9 in a strip 
extending, from DeWitt and Jackson Counties, Texas, to Calcasieu Parish, 
Louisiana is pure P. t_» triodpntoides. At the western end of this 
strip;.. P. t * triodontoides and P. t. texasiana appear to overlap without 
interbreeding, although the available material is. scanty. Inland from, 
the coast in eastern Texas and Louisiana, however, there is a broad 
intergrade zone. The measured sample from San Jacinto County, Texas 
(W. L, Pratt 1394) is closer to K  t. triodontoides, but intermediate 
in all characters which differ between the two taxa. The sample from 
Hunt County, Texas (Ft. Worth Museum 1401) is closer to T * texasiana, 
but is also intermediate in all differing characters. Qualitative 
examination of the available material, from 21 counties, confirms that a 
broad intergrade zone between the taxa exists in eastern Texas. Accord
ingly, they are considered to be subspecifically related

Distribution. Polygyra texasiana triodontoides occurs in a 
narrow coastal strip, about 50 kilometers wide, from DeWitt and Jackson 
Counties, Texas * to Calcasieu Parish, in southwestern Louisiana (Figure 
13). In DeWitt and Jackson Counties it seems to overlap or abut the 
range of P. _t. texasiana without intergrading. In Wharton, Fort Bend, 
and Harris Counties there is a narrow intergrade zone with P/ ty 
texasiana, abruptly widening to include most of the Pine-hardwood 
region of Texas.

Polygyra texasiana triodontoides is a form of the Gulf Prairies 
and their included fresh-water marshes. It is characteristically found 
in wetter areas than P. t. texasiana.
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Polygyra tamaulipasensis (Lea,. 1857)

Helix tamaulIpasensIs Lea, 1857, Acad. Nat. Sci. Philadelphia. 
Proceedings, 9:102.

Polygyra texasensis Pilsbry, 1902. Nautilus, 16:31, type 
locality, Colorado City, Texas.

Polygyra texasiana hyperolia Pilsbry and Ferris,.1906. Acad.
Sci. Philadelphia. Proceedings, 58:128, type locality, 
"highlands west of Devil’s River, Texas."

Type Locality. Lea's type was from "Tamaulipas," and was among 
material brought back by Darius N. Couch, who purchased Berlandier's 
collection after the latter's accidental death (Geiser, 1948), and 
deposited it in the United States National Museum. . The specimen (Pilsbry 
and Hubricht, 1956) has the characteristic high gloss of river drift 
material. Polygyra tamaulipasensis is fairly common in drift of the Rio 
Grande near its mouth, and on the Gulf beaches of Texas and Tamaulipas. 
The species does not occur alive in the lowlands below the Balcones 
escarpment.

Description. The shell is depressed helicoid in shape, 11.7 mm 
in diameter (±0.4, 11.1 to 12.6) of 5.0 whorls (±0.14, 4.8 to 5.3), with 
an expansion rate (W) of 1.38 (±0.03, 1.30 to 1.42); the height:diameter 
ratio is 0.43 (±0.02, 0.39 to 0.46), the spire forming an angle of 152 
degrees (±5.3, 145 to 160). The juvenile umbilicus averages 0.89 mm in . 
diameter (±0.10, 0.77 to 1.1), expanding during the final 1.7 whorls 
(+0.16, 1.5 to 1.9) to a mature umbilicus:diameter ratio of 0.26 (±0.02, 
0.22 to 0.30); the umbilical groove is reduced to a slight flattening of
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the umbilical wall during the final one quarter whorl. The shape factor 
(SB) of the immature generating curve is 0.81 (±0.03, 0.77 to. 0.84), 
becoming less depressed during maturation, to a final SA of 0.98 (±0.04, 
0.92 to 1.05). The apertural constriction is abrupt, its posterior face 
flat and at almost right angles to the preceding shell surface.. The 
suture descends- abruptly to the aperture, which is inclined at an angle 
of 50 degrees (±3.9, 40 to 55). The upper limb of the peristome is 
straight at the suture, becoming expanded on the peripheral and re
flected on the basal limb. The aperture is reinforced within by thick. 
callus deposits, which gradually decrease toward the thin margin of the 
peristome^ Heavy callus deposits along the apertural constriction form . 
a projecting ledge on the peripheral limb, becoming wider below, and 
fusing with the baso-peripheral lamella. The basal and baso-peripheral 
lamellae are parallel, oriented perpendicular to the axis of the peri
stome, the basal emerging beyond the plane of the peristome; the inter- 
lamellar diastema averages. 0.20 of the width of the aperture (±0.04,
0,15 to 0.27). The parietal lamella is oblique, tail, and irregularly 
sigmoid, convex in outline, its highest point at about one third the 
distance from its inner end, then abruptly and rapidly tapering to its 
outer end, which contacts the columellar callus; the profile of the 
tapering portion is straight. The angulo-pa.rietal lamella equals the 
height of the parietal at their junction, rapidly decreases to about 
one-quarter of the parietal at its midpoint, then increases to about 
one-half; its outer end is abruptly truncate. The surface of most of . 
the shell is smooth, except for growth striae; there are four to six 
weak rib striae immediately behind the aperture.
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A single relaxed preparation of the genitalia (Figure 14) was 

available for study (W. B. Miller 5843)* from Sanderson, Terrell County,
• Texas-, the same locality as the measured series cited in the shell 
description. The penis is 9.6 mm long. The narrow upper penis is 0.6 
mm wide at its narrowest, not̂  increasing upwards, and is 3.7 ram long.
The expanded middle penis is 3.8 mm long, and only 1.2 mm wide just 
above the diverticulum. The diverticulum is 1.5 mm long and 0.6, mm wide. 
The tapering lower penis is.2.4 mm long,, and. 0.5 mm wide just above the 
atrium. The epiphallus enters laterally, only 0.l ito/below the apex; it 
is 0.7 mm long, and 0.2 mm wide. The flagellum is 0.4 mm long. The 
penial retractor attaches on the lower epiphallus and penial apex; it is 
9.0 mm long, and 0.3 mm wide. The vagina is 5.8 mm long and 0.4 ram 
wide. The free oviduct is 0.3 mm wide just above the;spermathecal duct, 
widening upward to 0.4 mm, and is 3.1 ram long. The spermatheca and duct 
are 6.7 mm long, the duct being approximately 2.7 ram long. The width of 
the duct is 0.2 mm; the greatest width of the spermatheca, 1.5 ram, is at 
its midpoint. The atrium is 2.3 ram long and 0.5 ram wide.

Variation. The measurements given in the shell description were 
taken from a series of 15 randomly selected shells from Sanderson,
Terrell County, Texas (W. L. Pratt 2356), and.are typical, in size and 
proportions, of the majority of the populations encountered. Sporad
ically distributed over the species range one finds populations which 
average considerably smaller. A series of 15 from the east rim of the . 
Pecos Fiver canyon at U.S. Highway 90 (new route), Vai Verde County,
Texas (¥. L. Pratt 1226) averaged 8.7 mm (±0.6, 7.9 to 10.4). They
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Figure 14. The Genitalia of Polygyra tamaulipasensis (Lea), 
W.B. Miller 5843, Terrell County, Texas
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agree with the larger shells in proportions ? except for having a smaller 
juvenile umbilicus, 0/6 mm (±0.07, 0.53 to 0,80).

Comparison with Polygyra texasiana. The shell of Polygyra 
tamaulipasensis consistently'differs from that of T . texasiana in a 
number of respects * The juvenile umbilicus is larger in Jp. 
tamaulipasensis,. and the umbilical groove is completely obsolete. The 
generating curve is more depressed in shape. The peristome is less 
reflected, and the interlamellar diastema is proportionately narrower.; 
The parietal lamella differs in its much greater height.and abrupt 
change in profile at the highest point.; the profile in 1?. texasiana is 
a smoothly convex curve. The angulo-parietal lamellaT s increase in 
height in its outer half, and its abrupt terminal truncation also serve 
to distinguish R. tamaulipasensis. The shell is smopth except for 
growth striae, and a few ribs just behind the aperture.

The genitalia of Polygyra tamaulipasensis differ in the shorter 
penis, with proportionately shorter, but narrower, middle penis, and 
with the lower penis relatively longer and stouter. The epiphallus is 
shorter, and enters the penis nearer its tip, while.the penial retractor 
is shorter, but broader. The vagina is relatively longer, is twice as 
wide, and the free oviduct.is longer. The.spermathecal duct is shorter, 
and the spermatheca is widest at. its midpoint, rather than towards the 
tip . •

Pilsbry (1902) first described this species as distinct, then 
(1906) described the small form as a subspecies of P. texasiana. In 
1940 he subordinated Polygyra texasiana hyperolia to P / texasensis, and
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placed the latter as a subspecies of P\ texasianav . Pilsbry and Hubricht 
(1956) pointed out the prior name,, based on a drifted specimen of 1?. 
tamaulipasensis, leaving- it as a subspecies of P, texasianao, Hubricht 
(1961), as a result of extensive field work, concluded that it occurred 
sympatrically with .P. texasiana without intergradation, and elevated it 
to full specific status as P. tamaulipasensis> Subsequent workers (e.g. 
Branson 1962, 1967) have confused P, tamau1ipasensis with the smooth 
western form, of P. texasiana and questioned its distinctness. Polygyra 
tamaulipasensis and Py texasiana occur sympatrically throughout the 
range of the former. The smaller P. texasiana occurs on stream flood 
plains while ]?• tamaul ipas ensi s is found in upland situations • The 
"smooth" form of P, texasiana has the typical,shell characters described 
for Pv texasiana and is not devoid of ribs, but rather has lost most of 
the ribs while retaining an irregular scat tering: of:almos t full strength 
ones. P. t amaulipasens is is actually smooth, except just behind the 
aperture.

Distribution.. Polygyra tamaulipasensis is a species of the 
calcareous, level.to rolling uplands of the central and western Edwards 
Plateau (Figure 15) . It is absent from the metamorphic,and plutonic . 
rocks, of. the Llano Basin, and the ruggedly dissected- "hill country" 
along the eas tern border of the Plateau. It ranges from northern and 
eastern Brewster County, eastward to McCulloch and Kimble Counties. To 
the south it does not. extend below the Balcones escarpment. Records 
from San Saba and Uvalde Counties are based upon stream, drift. The type 
locality of PilsbryT s (1902) P. texasensis was Colorado City, Mitchell
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Figure 15. The Distribution of Polygyra tamaulipasensis Lea
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County * which is located in a disjunct area of Plateau type habitat on 
remnant Commanchean limestones amid "the Rolling Plains. No other 
records are known north of Upton County, and the collection has not been 
repeated, but the area remains poorly known malacologically.

Polygyra tamaulipasens is is characteristicaily found in shrub 
savannah on calcareous slopes and uplands. On the arid western margin 
of its range it often burrows in loose soil amid limestone talus, and is 
restricted to slopes; at the eastern edge it is restricted to well 
drained ridge tops.

Polygyra- polita Pilsbry and Hinkley, 1907
, Polygyra polita Pilsbry and Hinkley, 1907, Nautilus, 21(4):38* .
Polygyra scintilla Pilsbry and Hubricht, 1956, Nautilus,..

. 69(3):94-95, type locality 1.5 miles north of Raymondville,
Willacy County, Texas.

Type Locality. "Tampico, in river debris." This would be drift 
of the Rio Panuco, at Tampico, TamaulipasMexico.

Description. The shell, is depressed helicoid in outline, of 4.3 
whorls (±0.2, 4.1 to 4.7), 8.0 mm in diameter (±0.6, 7.3 to 9.2), with 
an expansion rate (W) of 1.36 (±0.04, 1.29 to 1.42) ; the height:diameter 
ratio is 0.49 (±0.02, 0.47 to 0.53), the spire forming an angle of 157 
degrees (±6.2, 150 to 170). The juvenile umbilicus averages 0.26 mm in 
diameter (±0.05, 0.20 to.0.37), expanding during the final 1.3 whorls 
(±0.06, 1.2 to 1.3) to a mature umbilicus:diameter ratio of 0.9 (±0.02, 
0*16 to 0.22); the umbilical groove is completely obsolete. The shape 
factor CSB) of the immature generating curve is 0.86 (±0.03, 0.81 to



0.90), becoming more elevated during maturation to a final SA of 1.01 
(±Q.()4, 0.93 to 1.07) . The apertural contraction is gradual, its slope 
rounded. The suture descends abruptly to the aperture, which is 
inclined at an angle of 47 degrees (±3.7, 45 to 50). The upper limb of 
the peristome is straight, becoming expanded on the peripheral and 
slightly reflected on the basal limb. The aperture is reinforced within 
by callus deposits which gradually decrease in thickness to the thin 
margin of the peristome. Heavy callus deposits along the apertural con
striction form a broad ledge on the peripheral limb, wider than that in 
Polygyra texasiana, becoming wider below and fusing to the baso-periph- 
eral lamella. The basal and b.aso-peripheral lamellae are parallel to 
each other,, oriented perpendicular to the axis of the peristome; the 
baso-peripheral, especially, longer than the corresponding lamella in 
P. texasiana; the basal does not emerge beyond the. plane of the aperture. 
The interlamellar diastema averages 0.19 times the width of the aperture 
(±0.01, 0.14 to 0.23). The parietal lamella is of even height, with a 
straight profile, abruptly truncate at about two-thirds the distance to 
the columella, continued to the columellar callus as a low callus ridge. 
The angulo-parietal lamella abruptly tapers to about one-third to one- 
half the height of the parietal, then continues at an even height to the 
truncate outer end, adjacent to the peristome insertion. The surface is 
polished, and smooth, except for growth striae, until the last quarter 
whorl, when a few irregularly spaced rib-striae of individually varying 
length develop. The'shell is pale brown, often with a reddish-brown 
peripheral band. The above measurements are based upon a series of 15 
paratypes of P. scintilla (L. Hubricht 14407).
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The genitalia remain virtually; unknown. Several paratypes re- 
hydrated, in trisodium phosphate solution proved to have undergone some 
decomposition before drying out. Enough details were seen in the course 
of dissection to verify their placement in Polygyra, but the decomposed 
genitalia could not be extracted from the amorphous mass of remaining 
body tissues.

Comparison with Similar Species. Pilsbry and Hubricht (1956) 
described Polygyra scintilla as differing from 3?. polita by having a 
narrower juvenile umbilicus and a less "dished" aperture (that is, 
having the palatal ledge inclined at a steeper angle, and the palatal 
lamellae set more deeply into the aperture). Material from central 
Tamaulipas is intermediate in these respects, and the type of P_. polita 
falls within the extreme variation of the large series of tppotypic P. 
scintilla examined.. The apertural armature is precisely the same.in 
both nominal species, and the two differences cited are, in any case, 
very minor when compared with the amount of variation normal in Poly
gyra. I conclude that P_. scintilla was based upon material from the 
northern margin of the range of P. polita and is a junior synonym of the 
latter species, which was originally based on a single specimen from 'Che- 
southern margin of its range.

Polygyra polita differs from P_. texasiana by having fewer whorls, 
a smaller juvenile umbilicus, expanding through fewer whorls to a smal- ' 
ler mature umbilicus:diameter ratio, and no umbilical groove whatsoever. 
The immature generating curve is more depressed. The apertural con
striction is much more gradual and broader than in P. texasiana, and, the



peristome is less expanded» The palatal ledge is broader than in Ph 
texasiana, the palatal lamellae longer9 and the interlamellar diastema 
narrower. The parietal lamella differs in its even height, abrupt- 
truncation, and low continuation; the angulo-parietal in its greater 
height relative to the parietal, even height over most of its length, 
and abruptly truncate outer end. The polished surface and lack of ribs 
on all but the final quarter whorl also distinguish F. polita from P. - 
texasiana. Branson1 s (1962, 1967) relegation of P_. scintilla to the 
synonymy of 3?. texasiana was apparently based upon the existence of 
relatively smooth populations of texasiana in the western part of its• 
range (those sympatric with P. polita are heavily ribbed), without con
sideration of the apertural characters,: the sympatric occurrence without 
intergradeation, or, apparently, the examination of specimens of P. 
scintilla (= P, polita)..

Distribution. Polygyra polita is known from Texas as a single 
living population, the type locality of JP. scintilla, where it occurs 
commonly in unmodified wild habitats around Raymondvil1e, in Willacy , 
County. The Live Oak County record cited, by Pilsbry (1940, p. 620) is 
based on drift material which looks like washed out fossils. Several of 
the few northern Mexican records (Pilsbry and Hubricht, 1956) are also 
based on fossil material. From San Fernando, Tamaulipas, southward it 
seems to be more common, judging from its occurrence as fresh drift in 
the rivers. This area of Mexico is very poorly known malacologically. 
The southernmost, record is the type locality of PN polita.
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In the three localities where the species has been found living 
(north of Raymondville, Willacy. County, Texas; southwest of. Santa 
Teresa,; Tamaulipas; and northwest of Nuevo. Padilla, Tamaulipas, Pilsbry, 
1928) the habitat is tropical thorn scrub to dry thorn forest. Living, 
specimens are usually found under surface cover, while dead shells 
litter the ground.

Excluded Species.
Polygyra latispira Pilsbry, 1896 was described on the basis of 

two specimens said to have come from the "Great Bend of the Rio Grande, 
or near El Paso," collected about 1880 by Dr. Horatio C. Wood.. Dr.
A. L. Metcalf did not find the species in thorough collecting of the El 
Paso region, and intensive personal collecting in the Big Bend region 
also failed to produce a clue to its identity. Leslie Hubricht kindly 
examined the type for me and found (Hubricht, 1976) that the species was 
based upon slightly immature specimens of Triodopsis vultuosa (Gould, 
1884), presumably collected by Wood during his trip west.

Daedalochila Beck, 1837
Daedalochila Beck, 1837, Index. Moll.., p. 21; type species , 

"Helix auriculata Say" (=Polygyra auriculata Say, 
basionym), by subsequent designation of Herrmannsen, . 1847, 
Ind. Gen. Malac., 1:369.

Diagnosis. Daedalochila is characterized by the capacious penis 
with fleshy pilasters on the inner wall, forming various complex, pat
terns, without a flagellum or recognizable vestige of the epiphallus. ;4
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The hermaphroditic duct is proportionately very long, and thicker than 
in other "Polygyra" (sensu lato). The shell is distinguished by the 
development of the palatal lamellae as flat plates, oriented more or 
less parallel to the axis of the peristome, the short basic parietal 
lamella, and the tendency of the angulo-parietal lamella to curve paral
lel to the parietal for a short distance before fusing at the extreme 
tip.

Description. The shell is depressed helicoid in outline, 
umbilicate (often covered by the columellar callus in Daedalochila 
leporina), and variously sculptured. The palatal lamellae are expanded 
into flat plates, oriented almost parallel to the axis of the peristome, 
the baso-peripheral further within than the basal, and often overlapped 
by it, in frontal view. The baso-peripheral usually shows accretional 
bands parallel to its edge contour, suggesting its development by mar
ginal additions rather than by layers deposited over its entire surface, 
the method found in most polygyrids as well as in the rest of the aper- 
tural armature in Daedalochila. The basic parietal lamella is short, 
extending at most half the distance between its tip and the columella, 
although various secondary structures, clearly distinguishable from the 
primary lamella, often extend from its outer end to the columella. The 
angulo-parietal lamella curves to parallel the parietal for a short dis
tance before fusing with it at the.extreme tip.

The penis is capacious, abruptly becoming slightly narrower 
toward its upper end, and gradually merging into the vas deferens; its 
lower end tapers rapidly to a much narrower lower portion. The inner
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wall, of the penis bears massive fleshy pilasters, which virtually fill 
the lumen of the middle .penis, when it is withdrawn. There is no dis
cernible vestige of either epiphallus or flagellum; the penial retractor 
muscle, is attached upon the penial apex and the lower end of the vas 
deferens. The. vagina is slender, as in most of the subfamily, and com
prises the majority of the female tract; the free oviduct is very short. 
The spermatheca is clavate, its duct rather thick. The hermaphroditic 
duct is proportionately much longer and of greater diameter than in 
other segregates of Polygyra (sensu lato).

Content of the Genus. Three subdivisions in DaedalOchila, here
in considered subgenera, are recognizable, both on anatomical and con- 
chological grounds. Two, Upsilodon and Daedalochila, have representa- 
tives in Texas. The third is extralimital and unnamed; it contains the 
"Polygyra" plicata group of Pilsbry (1940). Anatomically, none of the 
three may be considered primative relative to the others, although the 
character states of the genitalia in the Daedalochila plicata group are 
clearly derived relative to the other two. Conchologically, Upsilodon, 
in the expanded sense used herein, may be considered primative, based on 
its closer approach to the other groups in apertural characters.
Besides JD. hippocrepis, the type species, it also includes I). 
chisosensis, D. , lepOrina, P.: new species A, and several recently 
described Mexican species. Daedalochila contains a compact group of 
complexly interrelated species, with highly characteristic apertural 
armature, centered on the northern Florida peninsula. The Daedalochila 
plicata group is centered in the' Interior.’Low'Plateaus, and Interior
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Highland regions. Its exact content is' uncertain, as some of the. In
terior Highland species could be convergently similar Millerelix 
species, as is the case with H. dorfeulliana,

Distribution. Daedalochila as a genus occurs in an area from . 
Florida through Alabama, Tennessee, Kentucky, Arkansas,: and: Oklahoma, to 
northern Coahuila. Except for. a few widespread species^ it occurs on 
old Tertiary lands, mostly calcareous, and. is absent from the Gulf bor
der lands which were subject to Neogene or Pleistocene innundation, or 
else has distributional patterns clearly related to dispersal from such 
old land.

Subgenus Daedalochila- Beck, 1837 
Daedalochila: Beck, 1837, Index. Moll. , p.. 21.

Type.Species. "Helix auriculata Say" (=Polygyra auriculata Say, 
basionym), -by subsequent designation of Herrmannsen (1847).

Description., The penis is long, its length more than four times 
its greatest width. The penial retractor attaches, upon the apex of the 
penis, enveloping the lower vas deferens, which is often flexed within 
the enveloping muscle. The baso-peripheral lamella is distinctly fur
ther within than the.basal, and is often overlapped by it in frontal 
view. The parietal lamellae are complexly developed, with massive cal
lus deposits filling; the space between them, and with complex secondary 
callus continuations of the parietal lamella.

Distribution. The distribution of Daedalochila is centered on 
the Florida peninsula, extending up the Atlantic coast to .North
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Carolina, and west along the Gulf coast to Texas. The great complex of 
Florida taxa centers on the Late Tertiary Ocala Island in the northern. 
Peninsula.

Daedalochila aurifor6^ 1859), new combination
Helix auriformis Bland, 1859, Lyc. Nat. Hist. New York,

Annals, 7 :;3 7.
Type Locality., Bland did not designate a .type locality, . Pils- 

bry (1940) designated a syntype (Acadeiny of Natural Sciences of Phila
delphia number 11001) from "Alabama" as lectotype.

Description, The shell is depressed helicoid, of 4.7 whorls 
(±0.2, 4.5 to 4*9) and. 7..9 mm in diameter (±0.4, 7.3 to 8.3) , with an 
expansion rate (W) of 1,37 (±0.04, 1.32 to 1.42); the height:diameter 
ratio is 0.59 (±0.01, 0.58. to OV 60):, the spire forming an angle of 137 
degree s. (±4.5, i30-̂tô J:4Q9.'--‘.'. The j uveniie umb il icus averages 0.42 mm in 
diameter (±0.05, 0.35 to 0.50), expanding during the final 1.6 whorls 
(±0.05, 1.5 to 1.7) to a mature umbilicus:diameter ratio of 0.26 (±0.01, 
0.25 tp 0.27); the umbilical groove is weakly developed. The immature 
generating curve is about as high.as. wide; SB is 1.08 (±0.05, 0.99 to 
1.13). During maturation the cross section becomes more elevated, to a 
final SA of 1.23 (±0. 05,. 1.18 to 1.27) . The apertural constriction is 
well developed, and deep .;. The suture descends abruptly to the aperture, 
which is inclined at an angle of 40 degrees (±1.4, 38 to 42). The upper 
limb of the peristome is straight, becoming expanded on the peripheral, 
and strongly expanded or slightly reflected on the basal limb. The. 
aperture is reinforced-within by thick callus deposits, which are
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heaviest1 over the apertural constriction, thinning, toward the margin of 
the peristome. The palatal lamellae are antero-posteriorly compressed 
and fused to callus ledges on the apertural constriction to form flat 
plates oriented parallel to the axis of the peristome. The baso- 
peripheral. lamella is more deeply immersed than•the basal, and is almost 
overlapped by it in frontal view. The parietal lamella is short, .ex-? 
tending about two-thirds the distance from its inner tip to the columel
la, truncate at its:outer end, and is gently concave towards the aper- 
ture. The angulo-parietal lamella curves smoothly from the upper 
peristome insertion to parallel the inner third of the parietal * fusing 
with it at the tip. The area between the lamellae is solidly filled by 
callus deposits. The heavy palatal callus joins the ends of the peri
stome; its margin is doubly arcuate9 curving outward to the peristome 
insertions from a slight concavity opposite the middle of the parietal . 
lamella, and is raised free of the shell along its entire length. The 
shell is rib-striate above, the ribs extending onto the base during the- .. 
last one-quarter whorl; the ribs are. spaced four per millimeter on the 
body whorl. The above description was based on specimens (W. L. Pratt 
1116) from Fern Bank Spring, Hays County, Texas.

The genitalia.(Figure 16) were studied as rehydrated material, 
stained and slide mounted. Two sets of genitalia were recovered reason
ably intact (W. L. Pratt 532 and 1116.), both from Fern Bank Spring, 
three miles north and four and two-thirds miles east of Wimberly, Hays 
County, Texas. The penis is about four and one-half times as long as 
wide, 3.2 mm long by 0.6 mm wide, abruptly narrowing to 0.4 mm in its
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Figure 16. The Genitalia of Daedalochila auriformis (Bland), 
W.L. Pratt 1116, Hays County, Texas
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apical third, and gradually tapering to the atrium over its lower third. 
The-inner wall hears a .single fleshy pilaster in the narrow apical 
section, which divides: into two where the penis widens, both continuing 
almost to the atrium; the lower third of one is abruptly thicker and . 
more- massive. The vas deferens enters.the rounded apex, of the penis 
laterally, through the massive, short penial retractor, which attaches 
on the apex of the penis, enveloping the briefly convoluted lower end of 
the vas deferens. The: retractor is 1.3 mm long, possibly somewhat in
complete. The. vagina is short (1.4 mm), less than half, the length of 
the penis. The free oviduct is. slightly more than half as long as the 
vagina,. 0.8, mm. The spermatheca is narrowly clavate, with no disting
uishable division from its duct. Duct and spermatheca combined are 2.6 
mm long, the spermatheca 0.3 ram wide at its widest point just, below its 
rounded tip, the duct 0.1 mm wide near its entrance to the vagina. The 
atrium is 0.4 mm long and, slender , both it and the vagina are . 0.15 mm in 
diameter.

Distribution. Daedaldchila aurlformis occurs along the Gulf
coast, from the Florida panhandle to central Texas, inland to central
Alabama. In Texas it is found along the wooded margins of streams in
the Gulf Prairies, as far south as San Patricio County, and inland across
the southern Post Oak Savannah and Blackland Prairies to the. eastern
Edwards Plateau (Figure 17). It is absent from the Pine^hardwood.

* . 
forests, except locally along their southern margin. Disjunct stations
northward in Smith and Panola Counties are urban populations, presumably ;
introduced.
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Figure 17. The Texas Distribution of Daedalochila auriformis (Bland)
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It is found under logs and in leaf litter, and among rocks in 

damp talus, in mesic hardwood forest along streams, or (in the Edwards 
Plateau) in sheltered canyons. It is uncommon, usually being found in 
local colonies, and not abundant where it occurs.

Subgenus Upsilodon Pilsbry, 1930
Upsilodon Pilsbry, 1930, Acad. Nat. Sci. Philadelphia, Pro- ; ' 

ceedings, 82:315, as a section of Polygyra, type species 
Helix-hippocrepis Pfr, by original designation♦

Type species. Helix hippocrepis Pfeiffer, 1843.
Description. The penis is short, its length not more than three 

times its greatest width. The penial retractor is attached on the lower. 
vas- deferens, and the penial apex. The parietal, lamellae are relatively 
simple, without callus deposits between the lamellae. Secondary con-. 
tinuations. of the parietal, when present, are a simple low ridge con
necting to the columella.

Distribution. For the most part, Upsilodon inhabits the complex 
ranges and uplands associated with the northeastern extremity of the 
Mexican Plateau. Daedalochila leporina occupies a disjunct area in the 
central Gulf of. Mexico drainage.

Daedalochila chisosensis (Pilsbry, 1936) new combination
Polygyra chisosensis Pilsbry, 1936, Nautilus, 49:100.
'Polygyra chisosensis discobolus Pilsbry, 1936, Nautilus, 49:101; 

type-locality foothills of the south side of the-Chisos . 
Mountains, in the Blue Creek region, Brewster County (Texas).
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Type Locality. "Chisos Mountains, Brewster County... from a 

northeast slope N.E. of Naill’s ranch house." Metcalf (1970) determined 
that the ranch in lower Oak Canyon was not the Naill ranch but probably 
was occupied, in 1922, by Charlie Burnham. The "northeast slopes" re
ferred to could be either on Vernon Bailey Peak or Pulliam Bluff, as the 
Academy of Natural Sciences catalogue does not distinguish these local
ities . In modern terminology, the type locality may be described as 
rockslides and ravines on the northern slopes of Vernon Bailey Peak and 
Pulliam Bluff, Chisos Mountains, Big Bend National Park, Brewster County, 
Texas.•

Description. The shell is depressed helicoid, of 4.4 whorls 
(±0.2, 4.1 to 4.5), and 10.3 mm in diameter (±0.9, 9.0 to 11.1), with an 
expansion rate (W) of 1.29 (±0.02, 1.27 to 1.30); the height:diameter• 
ratio is 0.42 (±0.01, 0.40 to 0.43), the spire forming an angle of 163 
degrees (±7.6, 155 to 175). . The juvenile umbilicus averages 0.70 mm in 
diameter (±0.05, 0.67 to 0.79), expanding during the final 1.6 whorls 
(±0.1, 1.50 to 1.7) to a mature umbilicus:diameter ratio of 0.21 (±0.01, 
0.20 to 0.23); the umbilical groove is completely absent, the generating 
curve ascending gradually to the umbilical suture. The shape factor (SB) 
of the immature generating curve is 0.80 (±0.03, 0.76 to 0.83),. with the 
cross section becoming less depressed during maturation, to a final SA 
of 0,91 (±0.03, 0.88 to 0.94). The apertural constriction is well, de
veloped and abrupt. The suture descends abruptly to the aperture, which 
in inclined at an angle of 54 degrees (±4.6, 48 to 60). The upper limb 
of the peristome is straight to slightly expanded, becoming moderately
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expanded on the peripheral limb and strongly expanded to slightly re- ' 
fleeted on the basal limb. The aperture is reinforced within by thin 
callus deposits which are of even thickness from the peristomal margin 
to the apertural constriction thinning behind the constriction. The 
palatal lamellae are antero-posteriorly compressed and merged with 
deposits along the apertural constriction to produce broad, thin, 
straightedged plates separated by an abrupt diastema, which is about 
0.18 times the width of the aperture (±0.02, 0,15 to 0.20). A low ridge, 
projecting outward from the peristome, begins along the inner side of 
the baso-peripheral lamella, curves around the diastema, up the outer 
end of the basal lamella, and, becoming much stronger, extends along the 
basal limb of the peristome almost to the lower insertion. The parietal 
lamella is oblique, tall,- and abruptly truncate at its outer end, which 
is about three-quarters the distance from its inner end to the columella. 
The angulo-parletal lamella tapers evenly from its juncture with the• 
inner end of the parietal to its outer tip, gradually curving upward to 
contact the upper peristome Insertion. The surface of the shell is 
smooth to finely papillate, except on the final one-quarter whorl where 
ribs, spaced seven per millimeter, develop above the periphery. The 
above description is based on near topotypes (W. L. Pratt 1661) from the 
northeast side of Vernon Bailey Peak, Chisos Mountains, Brewster County, 
Texas.

The genitalia (Figure 18) were studied as relaxed, stained slide 
mounts of material from Casa Grande, the Basin, Chisos Mountains (W. B. 
Miller 5841) and unlocalized material from the Chisos Mountains (W, B. 
Miller 5267). The penis is short and broadly clavate, broadest near the
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18. The Genitalia of Daedalochila chisosensis (Pilsbry), 
W.B. Miller 5841, Brewster County, Texas
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bluntly rounded apex, 4.3 mm Idng l'v?5:--/mill1-.wide in the figured:
example.. The inner wall of the penis bears several short, longitudinal 
pilasters on its upper half, and a single long pilaster extending, from 
its upper third to the atrium. . The vas deferens enters the penis at its 
apex; there is no trace of verge, flagellum, or epiphallus. The penial 
retractor muscle is short, about as long as the penis, and is attached 
on the apex of the penis, enveloping the lower end of.the vas deferens. 
The vagina is long, exceeding the penis, and composes most of the sep
arate female tract, 6.0 mm in the specimen described^- The free oviduct 
is short, only 1.3 mm long. The spermatheca and stalk are 6.8 mm long-, 
clavate in shape, the width increasing gradually from 0.2 mm at the 
insertion to 1.1 mm at the widest point, about 1.0 mm below the bluntly 
rounded tip. The atrium is 1.3 mm long and slender, only 0.3 mm wide.

Variation. Daedalochila chisosensis occurs as a series of popu
lations in relatively moist canyons, separated by dry drainage divides. 
The populations of each canyon are as distinctive from their neighbors 
as Pilsbry? s (1936) Polygyra chisosensis discobolus is from the nominate 
population* The recognition of a distinct subspecies from each canyon 
in the range seems, unnecessarily complex, and I prefer to recognize no 
subspecies, noting instead the division into local populations* There 
is at present no reason to believe that this variation, involving minor 
differences in outline, sculpture, and details of the aperture, involves 
more than interpopulational variation within a single species. The 
material examined, several hundred specimens from eight drainages dis
tributed evenly over the range, exhibits no geographic trends, variation
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seems to be completely random between populations,.and. any conceivable . 
mix of characters occurs in one population or another, A detailed study, 
of variation between and within these populations should yield interest
ing data bearing on genetic drift, but is beyond the scope of the pres-: 
ent study.

Distribution.• Daedalochila chisosensis.•is restricted, so far as 
known, to the Chisos Mbuntains, of Brewster.County, Texas. Considera
tion of the geology and vegetational history of this high volcanic range 
suggests that its larger land snails have been isolated since the late, 
Tertiary (Pratt, 1972). There is a related species, D. new species A, 
in the limestone Dead Horse Mountains immediately to the east.

Daedalochila chisosensis is found in talus and under logs and 
decayed Agave, in mesic evergreen woodland and deciduous woodland in the 
sheltered canyons of the Chisos range. It is absent from the xeric 
evergreen woodlands of the drainage divides.

Daedalochila new species A
Type Locality. The Sue Peaks, at about 5800 feet elevation,

Dead Horse Mountains, Big Bend National Park, Brewster County, Texas.
Type Material. The designated holotype has been deposited in 

the collection of the United States National Museum of Natural History, 
number 711141, collected by Roland H. Wauer, 5 March 1977. Two broken 
paratypes, from the same field collection, are in my personal collection 
(W. L. Pratt 2355). Five additional paratypes were lost in the mail.



Description.. The shell is depressed helicoid, 12 mm in diameter 
of 5.5 whorls, with an expansion rate (W) of 1.26; the height:diameter 
ratio 0.36, the spire forming an angle<of 160 degrees. The juvenile 
umbilicus is 0.70 mm in diameter, expanding during the final 1.5 whorls 
to a mature umbilicus:diameter ratio of 0.16; the umbilical groove is 
completely obsolete, the generating curve ascending gradually to the 
umbilical suture. The shape factor (SB) of the immature generating 
curve is 0.72, with the cross section becoming less depressed during 
maturation, to a final SA of 0.94. The apertural constriction is well 
developed and abrupt. The suture descends abruptly to the aperture, . 
which is inclined at an angle of 67 degrees.: The upper limb of the
peristome is straight, becoming expanded on the peripheral limb, and 
abruptly strongly reflected on the basal limb. . The aperture is rein
forced within by callus deposits, thickest over the apertural constric
tion, and gradually becoming thinner towards the margin of the peristome 
Extensive callus deposits along the peripheral limb of the apertural 
constriction form a projecting ledge, the inner edge of which is cut 
into small, plicate denticles. The palatal ledge widens below, fusing 
to the baso-peripheral lamella. The palatal lamellae are laterally com
pressed, parallel and oriented perpendicular to the axis of.the peri
stome. The outer end of the baso-peripheral lamella projects well be
yond the plane of the peristome and continues as a strong emergent ridge 
around the diastema, merging with the emergent outer end of the basal 
lamella, and continuing as a strong emergent ledge along the basal limb 
of the peristome. .The parietal lamella is oblique, tall, and abruptly
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truncate atr its outer end, which is about one-half the distance from its. 
inner end to the columella». The angulo-parietal lamella tapers suddenly 
to one-half or one-third the height of the parietalthen remains con
stant in height to its truncate outer tip, adjacent to the upper peri- . 
stome insertion.. The surface of the shell is smooth, other than growth 
striae, except for a few feeble ribs above the periphery on the last 
one-sixteenth whorl. The above description is based on the holotype.

The genitalia are unknown, as no living specimens were 
collected.

Differential Diagnosis.. Daedalochila chisosensis is the only 
known similar species. The new species differs from D .V chisosensis in ■ 
its laterally compressed palatal lamellae, denticulate margin of the 
palatal ledge, much more strongly developed emergent ridge around the 
diastema and along the basal limb of the peristomej shorter, more 
squarely truncate parietal lamella, non-tapering, truncate angulo- 
parietal lamella, heavy deposits of callus along the apertural constric
tion, and the.much more developed rib sculpture. No population of D. 
chisosensis so far known approaches the new species in any of these 
differential characters.

Distribution.: Daedalochila new species A is known•only from the 
type collection. The Dead Horse Mountains are a limestone range rising 
from the Chihuahuan desert along the eastern border of Big Bend National 
Park. Wells (1965) has described the vegetation. The. summit plateau 
around the Sue Peaks supports a desert grassland dominated by arbores
cent yuccas (Yucca carnerosana and; Y.. rostrata), sotol (Dasylirion



leiophyllum)5 and lechuguilla (Agave lechuguilla). the sotol-grass asso
ciation of the Wauer (1971). The eight specimens of the type series, 
were collected from "soils adjacent to a low limestone cliff." Asso
ciated land snail., species were Succinea solastra Hubricht> Metastoma 
roemeri (Pfeiffer);3 Rabdotiis pilsbryi- (Ferriss), and HumboIdtiana 
texana Pilsbry.

Daedalochila leporina (Gould, 1848)? new combination
Helix leporlna Gould, 1848, Boston Soc. Nat. Hist. Proceedings, 

3:39.

Type Locality* "Mississippi and Arkansas." Restricted by 
Binney (1885) to White Rock Springs, Arkansas♦ Pilsbry (1940) followed 
this restriction.:'

Description. The, shell is depressed helicoid, 5.7 mm in diameter 
(±0.3, 5.3 to 6.0), of 4.6. whorls (±0.1, 4.4 to 4.8), with an expansion 
rate (W) of 1.22 (±0.06, 1.20 to 1.40); the height:diameter ratio is 
0.58 (±0.02, 0.56 to 0.61), the. spire forming an angle of 142 degrees 
(±5.7, 135 to 150). The umbilicus, which is almost concealed by an 
expansion of the columellar insertion of the peristome, averages 0.73 mm 
(±0.17, 0.50 to 0.97), and does not. increase in diameter during matura
tion. The shape factor of the immature generating curve (SB) is 0.97 
(±0.03, 0.93 to 1.00), becoming more depressed during maturation to a 
final SA of 0.95 (±0.04, 0.90 to 1.00). The apertural constriction is 
distinct, but shallow. The suture descends abruptly to the aperture, . 
which is inclined at an angle of 44 degrees (±3.1, 40 to 47). The upper
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limb of the peristome is. straightbecoming expanded on the peripheral., 
and reflected on the basal limb. The aperture is reinforced within by 
callus deposits which are thickest over the apertural constriction, be
coming thinner toward the margin of the peristome. The palatal lamellae 
are shortened, but remain, laterally compressed. Callus deposits on the 
peripheral and basal limbs of the apertural constriction form projecting 
ledges which fuse with the palatal lamellae to form broad, thin plates 
parallel to the axis of the peristome, separated by an abrupt diastema 
which is about 0.21 ( 0.01, 0.20 to 0.22) times the width of the aperr- 
ture. The outer ends of the palatal lamellae are slightly emergent, and 
are connected by a low emergent ridge around the diastema, which con
tinues, rapidly becoming lower, about half the length of the basal limb 
of the peristome. The parietal lamella is oblique, and short, extending 
about two-thirds of the distance from its inner.end to the columella.
Its outer end is truncate. The angulo-parietal lamella is low, less 
than one-quarter the height of the parietal, and weakly developed, occa
sionally translucent or absent. It extends to the upper peristome in- . 
sertion, and when well developed is truncate at its outer end. The 
above description is based on specimens (Dallas Museum of Natural , 
History 472) from Raymar, Liberty County, Texas.

The genitalia (Figure 19) were studied as a single stained slide 
mount recovered from unrelaxed alcoholic material (Dallas Museum of 
Natural History 2117) from four miles east of Douglas, Nacodoches 
County, Texas. The penis is short and broad, 1.7 mm long and 1.0 mm 
wide over most of its length, tapering rapidly to the vagina. Its
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Figure 19. The Genitalia of Daedalochila leporina (Gould), 
Dallas Museum of Natural History 2117, Nacogdoches County, Texas
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diameter is abruptly reduced to 0,5 mm.at a point 0.5 mm below the apex, 
above which it tapers gradually.to merge with the vas deferens, which 
enters at the apex. The inner wall of the penis bears three massive 
pilasters which extend the entire length of the broad central portion.
The short (0.7 mm, but contracted) penial retractor muscle attaches on 
the apex of the penis and the lower Vas deferens.. The vagina and free 
oviduct are contorted in the specimen studied but approximately equal 
the length of the penis, with the spermathecal stalk inserted at the 
midpoint. The spermatheca is cylindrical, 1.4 mm long and 0.5 mm wide; 
the spermathecal stalk is contorted but about half the length of the 
spermatheca.

Distribution. Daedalochlla leporina is the easternmost member 
of the subgenus Upsilodon. • It ranges from eastern Texas and Oklahoma, 
and southern Missouri,, east to southern . Indiana, central Kentucky and 
Tennessee, and Alabama. Much of this range consists of scattered, 
apparently disjunct, stations. It Is generally distributed over eastern 
Texas, adjacent Louisiana, eastern Oklahoma, and southwestern Arkansasv 
A second major area of distribution is in southern Mississippi and west
ern Alabama. It seems to be absent from the floodplain of the Missis
sippi River. In Texas, it is generally distributed, and locally abundant, 
in the Fine-hafdwood forests, and the eastern half of the Gulf Prairies,, 
with extensions up the Guadalupe, Colorado, and Trinity Rivers . (Figure 
20).

It is found under rocks and logs in bottomland hardwood forests 
along the margins of river floodplains, but is absent from the annually
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Figure 20. The Texas Distribution of Daedalochila leporine (Gould)
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flooded areas near the river channel. It is more common along smaller, 
upland tributaries than along the major rivers which frequently flood - 
from bank, to bank*

Daedalochila hippocrepis (Pfeiffer, 1848), new combination
Helix hippocrepis- Pfeiffer, 1848, Zeitschrift fur Halakologie, 

5:119. -

Type Locality. New Braunfels, Comal County, Texas, collected by 
Dr. Ferdinand Roemer. Roemer resided within present-day Landa Park for 
almost a year, and his specimens probably came from that area,, one of 
several disjunct colonies in the immediate New Braunfels area.

Description. The shell is depressed helicoid, with bluntly 
carinate periphery, of 4.4 whorls (±0.1, 4.3 to 4.5), 9.5 mm in diameter 
(±0.3, 9.1 to 9.9), with an expansion rate (W) of 0.29 (±0.01, 1.27 to 
1.29); the height:diameter ratio is 0.46 (±0.01, 0.43 to 0.46), the 
spire forming an angle of 150 degrees (±5, 145 to 155). The juvenile 
umbilicus averages 0.73 mm in diameter (±0.1, 0.58 to 0.85), expanding 
during the final 1.5 whorls (±0.06, 1.4 to 1.6) to a mature umbilicus 
diameter ratio of 0.24 (±0.01, 0.23 to 0.25.) . The umbilical groove is 
absent. The shape factor (SB) of the immature generating curve is 0.82 
(±0.03, 0.80 to 0.85); becoming less depressed during maturation to a 
final SA of 0.92 (±0.04, 0.87 to 0.97). The apertural constriction is 
well marked, but shallow and gradual, curving, forward above to parallel 
the periphery. . The suture descends abruptly to the aperture, which is 
inclined at an. angle of 48 degrees (±3.2, 45 to 52). The apertural
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armature is complex5 peculiar, and highly specialized. The.homologies 
of the apertural structures can most easily be seen by following their 
ontogenetic development♦ After development of the apertural constric
tion, the shell continues to grow, producing a short, vestibule in front . 
of what would normally be the aperture. The primary peristome then .. 
develops as, a low, laminar ridge of callus along the entire apertural . 
constriction, with a narrow notch marking the diastema. At the same 
time the parietal lamellae begins to develop. The parietal.lamella, at 
this stage, is a short, low, straight ridge of callus. The angulo- 
parietal is a low, horizontal ridge,, which curves at its inner end to 
join the end of the parietal, forming the bottom of a U. A secondary 
peristome now begins to develop along the margin of the aperture, joined 
to the primary peristome at the columella and the periphery, where the 
apertural constriction approaches the margin of the aperture. Consid
eration of allied species suggests that the secondary peristome repre
sents the outer edge of the primary peristome, which has become 
decoupled and moved forward. A general layer of parietal callus begins 
to be laid down, its outer edge raised, forming a callus ridge joining 
the peristome insertions, and confluent with the outer end of the angulo- 
parietal lamella. A low, narrow extension develops, joining the outer 
end of the parietal lamella to this raised margin of the parietal callus. 
Final maturation of the aperture involves the development of heavy cal
lus deposits and an expanded margin on the secondary peristome, and the 
growth of the parietal callus, forming a conspicuously raised margin 
which completely separates the aperture from the preceding whorl. The 
parietal lamella becomes higher, and thicker. The primary peristome
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becomes heavier, and develops a forward projecting spine from the bottom 
of the diastema, while the palatal lamellae become distinguishable as 
raised thickenings flanking the diastema. The initial whorl is, smooth, 
thereafter the shell is sculptured by sharply defined ribs, extending 
from the suture into the umbilicus, as strong below as above, spaced 
four per millimeter on the body whorl. The above description is based 
upon specimens (W. L. Pratt 1140) from bluffs.along the north side of 
the Guadalupe River, six miles above New Braunfels, Comal County, Texas.

The genitalia were studied as relaxed, stained siide-mounts of 
four specimens (W.-B. Miller 5889) from Hueco Springs, Comal County, 
Texas. The penis is short and wide, tapering to the apex and atrium 
from a broad middle portion, 4.30 mm long and 1.70 mm wide at the widest 
point. The inner wall bears two thick fleshy pilasters which extend 
from the apex about two-thirds the length of the penis, tapering below; 
there is a cross connection between them at about the middle of the 
penis. The vas deferens enters the penis at its apex. The vas deferens 
is greatly expanded in its lower 2.0 mm, from a general diameter of
0.14 mm to a maximum of 0.40 mm. The penial retractor is shorter than
the penis, 3.00 mm long, and attaches on the lower end of the vas
deferens. The vagina is slightly shorter than the penis, 3.40 mm long,,
and relatively stout, 0.65 mm wide. The free oviduct is much shorter, 
1.40 mm. The spermatheca and duct are 6.05 mm long, of which the oval 
spermatheca contributes 2.50 mm. The greatest width of the spermatheca, 
at about its midpoint, is 1.10 mm; the. duct is 0.50 mm wide. , The atrium 
is- 1,50 ram long, and about as wide as the vagina.
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Similar Species.• Until recently Daedalochila hlppocrepls has 
seemed to be isolated within the fTgenus” Polygyra. Even, though study of 
the genitalia has indicated its general relationship to the snails here
in assigned to the subgenus Upsilodon, its apertural peculiarities would 
continue to isolate it among the described taxa. Recently9 however, 
Metcalf and Eiskind .(1978) have described ”Pblygyra” burlesoni from. the 
Serranias. del Burro range of northern Coahuila. This species is not 
only strongly reminiscent of D .•hippocrepis in,apertural characters, but 
is intermediate between D. hippocrepis and the remaining species of 
Upsilodon, Two/additional speciesTTP, rt multiplicata, with apertural 
characters even more bizarre than \D, hippocrepis, also from the Serranias 
del Burro, and ITP,Tt sterni, from the Sierra San. Vicente, were dissected 
by Metcalf and Riskind (1978) and can confidently be placed in Upsilodon,

Distribution, Daedaldohila hippocrepis is presently known from 
two disjunct, areas in the eastern and southern Edwards Plateau (Figure 
21), In the eastern Plateau it occurs in the canyon of the Guadalupe 
River in Comal and Kendall Counties. The type locality is its eastern
most (farthest downstream), station, located along the Balcones excarp- 
ment, which marks the eastern border of the Plateau. In the west, it is. 
known from the canyon of the south.Llano River, in Edwards and Kimble 
Counties.

This is a species of shaded limestone bluffs, where it lives in 
talus., and in rock crevices. ' It occurs as scattered > highly localized 
populations, but is generally abundant within its colonies.
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Figure 21. The Distribution of Daedalochila hippocrepis (Pfeiffer)



Extra-limital Genera
Some species of the nominal genus Polygyra (sensu Pilsbry, 1940 

and 1956) are included in two genera extralimital to the study area.
Lobosculum Pilsbry, 1930, was originally described as a full genus to
include Lobosculum pustulum, (F'erussac 5 1822) , the type species. L. 
pustuloides (Blands 1851)5 and L. leporlnum (Gould, 1848). Helix * 
leporlna Gould has been shown above to be anatomically a. species of 
Daedalochila. Other than its small size and generalized "tridentate"
aperture, its resemblance to L. pustulum is minimal. L. pustulum is
highly distinctive, both in shell characters and anatomy. As pointed 
out by Pilsbry (1930), and Webb (1967), Lobosculum pustulum is related 
to Praticolella. It is quite divergent from other genera included in 
Polygyra (sensu lato). It is a genus of the southeastern United States,. 
not ranging west of the Mississippi River.

"Polygyra" ariadnae (Pfeiffer, 1848), and presumably the similar 
"P." opilata (Morelet, 1849), "P." implicata (Martens, 1865), and "P." 
aulacomphala Pilsbry and Hinkley, 1907, all from northeastern Mexico, 
belong to an undescribed genus. The penis in !TP ." ariadnae (W. L. Pratt 
1333, from near Gomez Farias, Tamaulipas) is long and slender, with two 
pilasters extending its entire length, without glands or vestiges of 
epiphallus or flagellum. The genitalia, in general, resemble those, of 
Mesodon.. A striking characteristic of.the shell is that the palatal 
lamellae extend within beyond the apertural constriction. No name, or 
formal description, is provided at this time, as the genus is extra
limital to the study area, and known anatomically only from rehydrated 
material. "



CHAPTER 4

PHYLLOGENETIC DISCUSSION

The following discussion, of necessity, is based upon a partic
ular concept of the primitive state of the characters used in this 
study. A model of the ancestral polygyrid will first be developed and 
defended. Thereafter, the intrafamilial relationships of the genera 
treated in the present study will be discussed.

The Ancestral Polygyrid, a• Model
Three basic hypotheses of the origin of the family Polygyridae 

have been proposed. Pilsbry (1940) considered the polygyrids to be 
derived from somewhere near the Epiphallogona, i.e, the Camaendiae in 
current terminology. Thiele (1931), on the other hand, considered the 
polygyrids to be members of the Arionacean alliance ("stirps Zonitacea"), 
close to the Endodontidae, s. lat. More recently, Solem (1978b) has 
proposed that the polygyrids be included in a superfamily Polygyracea, 
consisting of a group of mostly relict, generalized holopods (Corillidae, 
Polygyridae, and Sagdidae). The procedure which, will be followed in the 
present treatment is to develop a model of a hypothetical ancestral 
polygyrid, following the principles proposed by Wagner (1961), and to 
test this model for agreement with the various proposed sister groups.

The repeated presence of an epiphallus, and of a vestigial 
flagellum, in some genera of most major groupings of polygyrids strongly

112. , .
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suggests that these are ancestral characters. Similarly, the presence 
of a verge, or of structures interpretable as vestiges thereof, in 
numerous unrelated genera (Millerellx, this study; Ashmunella, Clench 
and Miller, 1966; Xolotrema, Webb, 1954; Vespericola, Pilsbry, 1940; 
some Masodon, Solem, 1976a) suggests that this is a primitive structure. 
The general loss of these structures in the subfamily Polygyrinae is 
coupled with transfer of a liquid seminal mass onto the surface of the 
copulatory partner's everted penis, which suggests that this method of 
sperm transfer is derived, and that found in the Triodopsinae and 
Ashmunellinae is primitive• In the latter, taxa, copulation involves 
insertion of the penis into the partner's vagina (Webb, 1974). The fact 
that the latter method is general in land snails supports this interpre
tation of the evolutionary direction of the sequence. The existence of 
an epiphallus suggests sperm transfer via a spermatophore secreted 
around the seminal mass by the epiphallus. Corroborative evidence is 
provided by the occurrence of a spermatophore in the genus Ashmunella 
(Webb, 1954), which is otherwise primitive in its retention of epiphal
lus, flagellum, and apparent verge remnant, as well as in its shell 
characters (see below). The subfamilies Ashmune11inae and Triodopsinae 
(sensu Pratt, 1979) are primitive, relative to Polygyrinae, in that they 
retain at least vestiges of epiphallus, flagellum, and verge in a large 
percentage of the genera, and also retain copulation by insertion of the 
everted penis into the partner's vagina. Thus structures which are. 
widely distributed in these groups are apt to be primitive. All share a 
muscular sheath on the penis, on which an extension of the penial re
tractor muscle, called the retentor, attaches. A copulatory disc at the
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base of the everted penis is present in Ashmunella, and also in 
Trilobopsis and Allogona among the Triodopsinae (Webb, 1974). The 
copulatory disc, composed of the thickened walls of the everted atrium, 
basal vagina, and basal penis, serves to firmly secure the genital 
regions of the partners from movement relative to each other during 
copulation. The general occurrence of the penial sheath,, and the occur
rence of the basal copulatory disc in scattered, relatively primitive 
taxa suggests addition of these features to the model. No vestige of. 
any accessory structure on the lower female genitalia has been found in 
any polygyrid. This strongly suggests that the ancestral polygyrid 
lacked dart sacs, mucous glands, and similar female accessory structures.

It seems virtually certain that the ancestfal polygyrids were : 
small or moderate-sized snails, with depressed helicoid shells, having . 
the aperture reinforced within by callus deposits, with two palatal 
"teeth," and some sort of "tooth-like" structure on the parietal wall.
The large, edentate, helicoid snails which recur in numerous lines of 
the Polygyridae are, in each case, clearly related to depressed, dentate 
taxa. They presumably have evolved independently to fill locally vacant 
large helicoid niches. With regard to the details of the apertural arm
ature, the occurrence of the "Polygyra" apertural type in four unrelated 
genera belonging to the subfamily Polygyrinae (Millerelix, Polygyra, 
Daedalochila, and the undescribed Mexican genus including "Polygyra" 
ariadnae and its relatives) strongly suggests that it is primitive in 
the subfamily. That is, one would expect that the ancestral polygyrine’s 
aperture was provided with two palatal lamellae, which were oriented
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transverse to the axis of the basal limb of the peristome, and that its 
parietal wall had two lamellae which converged within, fusing at, or 
near, their inner ends. It would follow from this that the ancestor of 
the entire familyfrom which the ancestral polygyrine would have been 
derived* must have had a somewhat similar aperture. A general trend in 
advanced polygyrines is toward the shortening, of the palatal lamellae,, 
resulting in a final, orientation with their long axis parallel to the 
axis of the peristome. Extrapolating this trend backward in evolution
ary time would suggest that the palatal lamellae may originally have 
extended inward well behind the aperture. In the Mexican genus embrac
ing "Polygyra" ariadnae and its allies just this condition is found, 
with the palatal lamellae extending inward to a point distinctly behind 
the apertural constriction. A conspicuous element of the apertural com
plex is the apertural constriction. This is so universal in the Poly- 
gyridae that one could not realistically suggest its absence in the 
ancestral group. Similarly, the abrupt increase in translation rate (T) 
during maturation, which results in an.abrupt descent of the suture to 
the aperture, is universal in the family. Thus we have a model of an 
ancestral polygyrid shell, which is depressed helicoid in outline, with 
an abrupt descent of the suture to the aperture, and a pronounced aper
tural constriction. The aperture is reinforced by callus deposits with
in and bears two palatal lamellae, which extend well within the aperture, 
and bears two entering lamellae on the parietal wall.

The above model., developed largely from data on taxa in the sub
family Polygyrinae, can be tested, to some extent, by data on character 
states in the taxonomically remote, and isolated, genus Ashmunella. In



the AshimineXla mearxis± group of. Trans-Pecos Texas and^ southern New 
Mexico9 the palatai lamellae are tall, compressed, and extend well 
behind the apertural constriction; in A. bequaerti Clench and Miller 
about three-quarters of the total length of the lamellae.extends behind 
the constriction. Most Ashmunella have a parietal lamella, but in many 
of the A. mearnsi group (e.g. A. mearnsi (Dali), A. hebardi Pilsbry and 
Vanatta, A. bequaerti Clench and. Miller, A.- mudgei Cheatum and 
Fullington, and A. sprouli Fullington and Fullington) and in A. levettei 
bifurea Pilsbry and Ferriss, of the Chiricahuan complex, there is also 
an angulo-parietal lamella. It is interesting to note that in 
Ashmunella the parietal lamella are parallel and do not converge and 
fuse at their inner ends. The shell in Ashmunella- has a well developed 
apertural constriction, the suture descends abruptly to the aperture, 
and the outline is generally depressed helicoid. . Ashmunella is the most 
consistently, primitive; genus of the family in the characters; so far 
investigated,, and the state of its parietal lamellae may therefore also 
be a survival of the state found in the ancestral polygyrids. The state 
of the shell characters in Ashmunella strongly supports the model of the 
early polygyrid shell developed in the preceding paragraph.

The hypothetical model of the ancestral polygyrid here proposed, 
then, is a small or medium sized snail, with a depressed helicoid shell 
having a pronounced apertural constriction, having the suture descending 
abruptly to the aperture. The aperture is reinforced within by callus 
thickening, and bears two palatal lamellae that extend well behind the 
aperture. There are two elongate lamellae extending well within the .



aperture on the parietal wall. In the male genitalia the penis is pre
ceded by an epiphallus which secretes a protective spermatophore around 
the seminal mass. The epiphallus bears a slender, tubular flagellum 
which secretes the tail of the spermatophore (Webb, 1954). The epiphal
lus opens into the penis through a verge, which forms the tip of the 
everted penis. The penis is surrounded by a muscular sheath, on which 
is attached a branch of the retractor, and has a basal copulatory disc. 
The female genitalia are simple, without accessory organs.

Theile (1931) was probably misled by Pilsbry’s early (1895) 
superficial description of the simplified genitalia of the advanced 
polygyrids of the northeastern United States. Judging from his place
ment of the family in his taxonomic sequence, he apparently considered 
Polygyridae to be closely allied to the Endodontidae (sensu lato). No 
endodontoid is known to have either a verge or a flagellum. Nor does 
any endodontoid have an apertural constriction, or the abrupt descent of 
the aperture during maturation so characteristic of the Polygyridae. In 
fact, growth in the endodontoids is indeterminate, continuing throughout 
the life of the snail. The apparent similarity of the genitalia of some 
advanced polygyrids to the endodontoids results from secondary simplifi
cation, wherein loss of structures causes the genitalia to resemble 
superficially the primitively simple genitalia'of the endodontoids 
(Solem, 1976b).

Solem (1978b) has placed the Polygyridae, with the "Sagdidae" 
and Corillidae, in a superfamily Polygyracea, regarded as primitive 
Holopoda. In a more refined classification developed later (although 
published earlier), Solem (1974) follows Baker (1940) in separating the



Thysanophoridae as. a distinct group, allied with the Polygyridae, while 
the restricted Sagdidae are placed in the superfamily Oleacinacea. Thus, 
the content of Polygyfacea would be Polygyridae, Thysanophoridae, and 
Corillidae. The cprillid shell differs from the. Polygyridae in its lack 
of an apertural constriction. There is; a single very long lamella on 
the parietal wall, extending deep into the shell, with several additional 
short folds at its inner end. There are no palatal lamellae. The geni
talia lack any vestige of flagellum or verge. There is, however, an 
accessory sack at the insertion of the spermathecal duct (Thiele, 1931). 
The secondary ureter is open. There is no resemblance in shell or ana
tomy to the ancestral polygyrid model. There is, however, a close cor
respondence in anatomy, and a good congruence in shell, with the 
Ammon1tel 1 idae of western North America. The accessory sack, simple 
penis, and multispiral shell with widely open, gradually increasing 
umbilicus are all found in the Ammonitellidae. Similarly, the 
Thysanophoridae lack the apertural constriction and their genitalia lack 
any trace of verge or flagellum. The epiphallus is very different from 
that of the Polygyridae. It is deflexed parallel to the penis, which it 
enters well below the apex, leaving a pronounced apical chamber. The 
secondary ureter is open. In Mcleania (Baker, 1940) the epiphallar 
lumen is incorporated into the penial wall, giving the superficial 
appearance of a terminal insertion, but the actual entry into the penis 
is at about midpoint. The anatomy and shell characters of the 
Thysanophoridae cannot be reconciled with the Polygyridae. They are, 
however, easily derivable from the Ammonitellidae. The insertion of the
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epiphallus is similar in the Ammonitellidae, and the thysanophorid con
dition could easily be derived by loss of the accessory sack, I would 
suggest that Solem-s idea of a group of relict primitive holopods has 
merit, but that Polygyridae should be.removed, and Ammonitellidae and 
the related Oreohelicidae added to the concept. A new superfamilial: 
name would be required.

Pilsbry (1940) considered Polygyridae to be allied to his group 
Epiphallogona (approximately equal to Catnaenidae, sensu lato), although 
divergent and not directly related to the neotropical Camaenidae, or to 
the Ammonitellidae or Oreohelicidae * It is here that we find agreement 
with the Polygyridae in shell and anatomical characters. Solem (1978a) 
has pointed out the existence of.definite conchological characters in. 
the Camaenidae. These include the abrupt deflection of the final one- 
eighth whorl, or so, a pronounced constriction behind the aperture 
(apertural constriction), and a pronounced sinuation of the peristome at 
the periphery. Although this latter character was not used in the des
criptions, because it is invariant, it is characteristic of all Poly
gyridae. Apertural barriers in the Camaenidae consist of palatal lamel
lae, which enter beyond the apertural constriction, and occasionally 
(e.g. in Labyrinthus) of entering lamellae on the parietal wall. All of 
these features are highly characteristic of Camaenidae, and only 
occasional other helicoid snails have superficially similar development 
of one or another of these characters (Solem, 1978a). All of these 
features are also highly characteristic of. Polygyridae, and of no other 
family. The genitalia of our model are also similar to Camaenidaeand
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in fact the description of the genitalia of the model would stand as a 
generalized description of camaenid genitalia (cf. Wurtz, 1955). It 
seems clear, therefore, that, the probable sister group of the Poly- 
gyridae are the Camaenidae, in the restricted sense of Wurtz (1955), 
with the Ammonite 11 idae and Ofeohelicidae removed. S.olem (1978a) has 
demonstrated the presence of advanced camaenids in the Cretaceous of 
western North America*, so that the family was definitely present in the 
proper region at about the proper time. I would suggest for future 
testing the hypothesis that the polygyrids originated, as a temperate 
climate radiation originating in the Camaenidae, perhaps in the cool 
uplands of Cretaceous western North America.

Intrafamilial.Relationships of the Components .
. of the Genus TtPolygyraM sensu la to 

In the following..section, the relationships of the genera segre
gated from Polygyra-(sensu Pilsbry, 1940) to each other, and to other 
genera in the family, are first discussed. The intrageneric relation
ships in each of the genera are then treated separately.

Relationships of the Component Genera
The relationships of the genera segregated from Polygyra. (sensu 

Pilsbryi 1940) in this study are not particularly close. Each has its. 
closest relationships with other genera within the family.

Millerelix is isolated within the family, apd indeed, is of 
questionable subfamilial relationships. The lack of a muscular, penial 
sheath and basal copulatory disc suggests its derivation from a line
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close to the origins of the Polygyrinae. The convergent inner ends of 
the parietal lamellae also suggest polygyrine affinities. Accordingly, 
it is left within the Polygyrinae, but it is isolated, without close 
relatives.

The Mexican genus containing "Polygyra" ariadnae and its allies 
resembles Mesodon and Stenotrema in its long, slender penis with two .
pilasters extending its entire length. Daedalochila is similar in 
having fleshy pilasters within the penis, although it does not cluster 
as closely as the other three genera. These might be considered as 
forming a tribe within the Polygyrinae, one which I do not propose to 
define formally and name at this time.

. Polygyra resembles Praticolella and Lobosculum in the presence 
of mucous glands on the penis. Praticolella and Lobosculum, however, 
have lost the flagellum vestige, and developed the somewhat vague sac- 
like diverticulum, lined by mucous glands, that is found on the penis of 
Polygyra, into a discrete accessory gland, opening onto the surface of 
the everted penis via a small pore (Webb, 1967). These three genera . 
constitute a second tribe within the Polygyrinae.

The Genus Millerelix
Millerelix is a small genus, insofar as it is known at present, 

presenting no internal phyllogenetic complexities. All of the species 
known at present could be derived from ancestors similar to M. mooreana 
or M. gracilis. It is quite possible, however, that much remains to be 
discovered in northeastern Mexico. The malacological exploration of 
that region is just beginning, and the presence of "Polygyra" rhoadsi is 
suggestive.
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The Genus Polygyra

The subgenera Polygyra and Linisia are strongly divergent, but 
are nonetheless more closely related to each other than to any other 
genuso The subgenus Polygyra is highly specialized in shell characters» 
and might be considered as simply a;highly specialized branch of 
Linisia, however the anatomy is ? divergent . The lack of a glandular 
diverticulum, of the penis of Polygyra, a structure which has been 
retained in Linisia, suggests that Polygyra diverged from the common 
stem prior to the development of the diverticulum. The relationships 
between taxa within Polygyra are at present poorly understood.

The United States species of Linisia form a distinctive Polygyra 
texasiana species group within, the subgenus. These species of north
eastern Mexico and Texas occupy a disjunct area, isolated from the main 
area of the subgenus on the Mexican west coast and in the Sierra Madre 
del Sur. The species of this main area remain poorly understood, and 
probably fewer than, half have been collected.

The Genus Daedalochila
The subgenera of Daedalochila occupy three disjunct areas of 

predominately calcareous substrates. The distribution of the subgenus 
Daedalochila centers on the Tertiary and Pleistocene Ocala island of 
northern peninsular Florida. Geological evidence increasingly indicates 
that this area has been emergent since at least the late Miocene. The 
majority of the species include this area within their range, and most 
dispersal from' it has been coastal, in areas subject to Pleistocene 
inundation. Areas of sterile sand block dispersal inland. It seems
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likely that a single ancestral species became disjunct in the area, and 
gave rise to the complex. The presence of "Polygyra" adamiiis (Pall,
1903) in the Miocene Tampa limestone (Dali, 1903) is highly suggestive.
A single species, IX auriformis, has dispersed westward along the Gulf 
coast, reaching Texas.

The Daedalochila plieata group is restricted to the calcareous 
rocks of the Interior Low Plateaus and the Interior Highlands. The 
anatomical characters could be derived from either Daedalochila or 
Upsilodon, but the characters of the aperture are closer to Daedalochila. 
The short, transverse parietal lamella is connected with the columellar 
insertion by a callus ridge developed from the palatal callus, the angulo- 
parietal lamella turns to parallel to the parietal,.and the space between 
the parietal lamellae is filled by a callus deposit. It seems likely 
that Daedalochila and the D. plicata group originated from a common 
ancestor which occupied the eastern side of the Tertiary Mississippi 
embayment, and which had diverged somewhat from Upsilodon.

Upsilodon is the western representative of the genus, occupying 
the limestones of the Edwards Plateau and Coahuila. Although D. 
hippocrepis,. D , burlesoni, and D., multiplieata are highly specialized, 
the most primitive shells in the genus are included in Upsilodon. • D. 
chisosensis, D. sterni, and D. new species A retain shells which are 
little specialized, relative to the hypothetical ancestral polygyrid, 
and are probably species'which have not diverged greatly from the 
original character states of Daedalochila. 'Daedalochila multiplicata 
represents a divergence from this basic form, while D, bulesoni and I).
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.hippocrepis represent a second divergent stock. Daedaloehlla leporina 
seems to represent simply a size reduction of the basic stock, with the 
reduction of its umbilicus an accomodation to its minute size. In most 
respects it could accurately be described as a miniature version of D. 
chisosensis. The Daedalochila auriculata and I), pljcata complexes, could 
easily be derived starting with a shell resembling D. chisosensis. This 
is not intended as a suggestion that I), chisosensis is a surviving 
ancestral form; its penis is rather specialized, in fact. Rather, it is 
suggested that its; shell is piesiomorphic.



APPENDIX A

LIST OF LETTER SYMBOLS USED TO LABEL 
ANATOMICAL DRAWINGS IN THIS DISSERTATION

In the following list the symbols used to label anatomical 
drawings herein are listed in alphabetical order, followed by the name 
of the structure. The labels may be found organized by structure in 
Chapter 2, in the section Anatomical Characters.

DG Prostate,,or male conduit
E Epiphallus
EE: Flagellum
G Primary gonad or ovotestis
GD Hermaphroditic duct
GG Albumen gland
GT Talon
P Penis
PR Penial retractor muscle
PV Verge
s Spermatheca
DT Uterus
V Vagina

VD Vas deferens
Y Atrium
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APPENDIX B

ESTIMATED PARAMETERS FOR THE CHARACTERS MEASURED 
FOE ALL LOTS OF POLYSYRA TEXASIANA

The following: short character names were used during data re
cording and are here used in.reporting the values obtained.

WED. Decimal whorls
DIA. Diameter
SB. Shape factor (S) of the body whorl
SA. Shape factor (S) of the mature whorl just behind the

aperture 
HD. Height:diameter ratio
UP. Umbilicus:diameter ratio
¥. The expansion rate of the whorls
JVU. Diameter of the juvenile umbilicus
EWU. Number of whorls during which the umbilicus expands
DA. Ratio of the width of the interlamellar diastema to the

width of the aperture 
ASP. Angle of the spire
AAP. . Angle of the aperture .
The county, locality, collector, date, and collection number of 

each lot measured are indicated, followed by the estimated population 
mean, standard deviation, and range, based on a sample of 15 randomly 
selected specimens from each locality, for each character studied. '
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Polygyra texasiana texasiana (Moricand)

Texas: Gonzales County
Palmetto State Park; W. L. Pratt legit, 22 August 1962; W. L.

Pratt number 493 and 499.
WHD. 5.1072 (±0.2496, 4.47 to 5.52)

' DIA.. 9.4693 mm (+G.7233, 8;78 to 10.70)
. SB. 0.9206 (±0.0447, 0.8224 to 0.9972)
SA. 1.0608 (±0.0467, 0.9509 to 1.1735)
m. 0.4902 (±0.0205, 0.4505 to 0.5260)
UD. 0.2438 (±0.0281, 0.1908 to 0.2718)
W. 1.4087 (±0.0412, 1.3514 to 1.5084)
JVU. 0.5289 mm (±0.0927, 0.42 to 0.67)
FWU. 1.6713 whorls (±0.1634, 1.44 to 1.94)
DA. 0.2367 (±0.0339, 0.1912 to 0.2969)
ASP. 149.6667 degrees (±6.6726, 140 to 160)
AAP. 48.9333 degrees (±3.9182, 38 to 54)

Texas: Hidalgo County '
Bentsen-Rio Grande State Park; W. L. Pratt, et al., legit, 16

April 1975; Forth Worth Museum of Science and History number 3196.
WHD. 4.7980 whorls (±0.2029, 4.30 to 5.09 
DIA. 8.0860 mm (±2.2857, 7.70 to 9.34)
SB. 0.9103 (±0.0321, 0.8286 to 0.9505)
SA. 1.0229 (±0.0615, 0.9337 to 1.111)
HD. 0.5046 (±0.0254, 0.4773 to 0.5714)



Texas:

W. L.
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DD. 0.2241 (±0.0242, 0.1558 to 0.2575)
W. 1.4173 (±0.0454, 1.3533 to 1.5015)..
JVU.. 0.4693-m m  (±0.0689, 0.37 to 0.59)
EOT. 1.5360 whorls (±0.1289, 1.31 to 1.72)
DA. 0.2034 (±0.0396, 0.1458 to 0.2667)
ASP; 154.3333 degrees (±5.9362, 145 to 165)
AAP. 47.3333 degrees (+4.9522, 35 to 55)

McCulloch County
San Saba River south of Brady; W. L. Pratt legit, 19 April 1965; 

Pratt number 1159.
OTP. 4.8920 whorls (±0.1123, 4.68 to 5.09) .
DIA. 9.0420 mm (±0.4642, 8.30 to 9.90)

- SB. 0.9160 (±0.0195, 0.8.734 to 0.9417)
SA. 1.0133 (±0.0666, 0.9154 to 1.1508)
HD. 0.4977 (±0.0335, 0.4448 to 0.5843)
UD. 0.2396 (±0.0134, 0.2198 to 0.2685)
W. 1.4417 (±0.0348, 1.3788 to 1.4940)
JVU. 0.4613 mm (±0.870, 0.33 to 0.66)
EOT. 1.5657 whorls (±0.4512, 1.51 to 2.11)
DA. 0.2306 (±0.0360, 0.1972 to 0.2951)
ASP. 151.6667 degrees (±6.7259, 145 to 160)
AAP. 44.3333 degrees (±3.1997, 40 to 50)



Texas: Brewster County
Rio Grande Village, Big Bend National Park; W. L. Pratt legit, 

25 May 1970; Fort Worth Museum of Science and History number 2156.
WHD. 4.9307 whorls (±0.1427, 4.75 to 5.18 
DIA. 8.4967 mm (±0.4220, 7.80 to 9.23)
SB. 0.9369 (±0.0524, 0.8791 to 1.0755)
SA. 1.1021 (±0.0593, 0.9938 to 1.2100)
HD. 0.5191 (±0.0163, 0.4843 to 0.5404)
UD. 0.2216 (±0.0641, 0.1998 to 0.2733)

. ' W. 1.3731 (±0.0367, 1.2971 to 1.4236)
JVU. 0.4678 mm (±0.0950, 0.33 to 0.73)
EWU. 1.5843 whorls (±0.1277, 1.50 to 2.00)
DA. 0.2546 (±0.0233, 0.2097 to 0.2903)
ASP. 150.3333 degrees (±5.8146, 140 to 160)
AAP. 44.3333 degrees (±4.9522, 40 to 55)

Mississippi: Pearl River County
. Along railroad at Picayune; Leslie Hubricht legit, 11 April

1965; Leslie Hubricht number 33267.
WHD. 5.3509 whorls (±0.1523, 4,95 to 5.60 
DIA. 9.1540 mm (±0.3398, 8.61 to 9.75)
SB. 0.9730 (±0.0259, 0.9309 to 1.0249)
SA. 1.1403 (±0.0511, 1.0588 to 1.2583)
HD, 0.592 (±0.0217, 0.4557 to 0.53333)
UDi 0.2574 (±0.0230, 0.2256 to 0.2955)
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W. 1.3985 (±0.0651, 1.3315 to 1.4583)

• JVU. Q;6653 mm (A0.0993» 0.53 to 0.87)
EWTJ. 1.5846 whorls (±0.1374, 1.35 to 2.00)
BA. 0.2644 (±0.0269, 0.2059 to 0.3201)
ASP. 151.3333 degrees (±5.4989, 145 to 165)
AAP. 34.0000 degrees (±5.7321, 20 to 45).

Polygyra texasiana triodontoldes (Bland)
Texas: Galveston County

Crystal Beach, Bolivar Peninsula; T. R. Van Devender legit, 23 
March 1970; University of Arizona number 4042.

WHD. 5.1904 whorls (±0.0942, 5.08 to 5.35)
DIA. 8.3360 mm (±0.3530, 7.78 to 8.13)
SB. 0.9667 (±0.0365, 0.8960 to 1.0187)
SA. 1.0310 (±0.0484, 0.9440 to 1.0933)
HD. 0.5565 (±0.0275, 0.5000 to 0.6052)
UD. 0.2198 (±0.0295., 0.1866 to 0.2733)
W. 1.4035 (±0.0404, 1.2879 to 1.4557)
JVU. 0.4978 mm (±0.0848, 0.33 to 0.68)
EWU. 1.6120 whorls (±0.1760, 1.39 to 1.97)
DA. 0.4307 (±0.0293, 0.3774 to 0.4850)
ASP. 139.0000 degrees (±6.6009, 130 to 150)
AAP. 39.0000 degrees (±3.3806, 35 to 45)



Texas: San Jacinto. County
"Red Bluffs" of Trinity River, near town of Cold Spring; W. 

Pratt legit, 16 to 18 June 1966; W. L. Pratt number 1394, Slightly 
intergrade.with P. _t. texasiana.

WHD. 5.2644 whorls (±0.1935, 4.97 to 5.55)
DIA. 9.2342 mm (±0.6897, 8.50 to 11.00)
SB. 0.9411 (±0.0434, 0.8871 to 1.0000)
SA. 1.0477 (±0.0514, 0.9524 to 1.1294)
HD. 0.5510 (±0.0292, 0.5122 to 0.6129)
UD. 0.2013 (±0.0116, 0.1727 to 0.2173)
W. 1.4142 (±0.0464, 1.3247 to 1.4697).
JVU. 0.3806 mm (±0.1512, 0.23 to 0.58)
mu. 1.5579 whorls (±0.1454, 1.33 to 1.96)
DA. 0.2976 (±0,0304,. 0.2381 to 0.3333)
ASP. 139.5883 degrees (±5.8225, 130 to 150)
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Texas: Hunt County
Near Lake Tawakoni; W. L. Pratt legit, 24 March 1962; Fort 

Worth. Museum of Science and History number 1401. Intergrade, near to 
]?. tv texasiana in characters.

WHD. 5.2578 whorls: (±0v1510, 5.05 to 5.55)
DIA. 9.4293 mm (+0.5634,. 8.85 to 10.60)
SB. 0.9417 (±0..0307, 0.8684 to 1.0000)
SA. 1.0662 (±0.0599, 1.0075 to 1.1800)
® .  0.5331 (±0.0243i Qv5016 to 0.5806)

HD. 0.2116 (±0.0176, 0.1823 to 0.2432)
W. 1.4119 (±0.0387, 1.3378 to 1.4755)
JVU. 0.4307 mm (±040609:, 0.30 to 0.53)
EWTJ. 1.5796 whorls (±0.1147, 1.50 to 1.97)
DA. 0.3100 (±0.0195, 0.2820 to 0.3524)
ASP. 142.3333 degrees (±8.6327, 125 to 150)
AAP. 40.0000 degrees (±3.2733, 35 to 45)



APPENDIX C

KEY 10 THE SPECIES OF THE AND DAEDALOCHILA
THAI; OCCUR: IN TEXAS» BASED ON CHARACTERS OF THE SHELL

The following key is based entirely upon characters of the shell, 
the only structure available in the majority of cases’ where identifica
tions are needed. The key is somewhat artificial, separating subgenera, 
or species groups, that differ in their useful identification characters. 
It is intended as an aid to identification, not as a summary of relation
ships.

la. Umbilicus covered, or almost covered, by columellar insertion of
peristome, not enlarging during final whorl; small, 6.5 mm or less 
in diameter . . . .. . . . . . . .  . . Daedalochila leporine (Gould)

lb. Umbilicus exposed, enlarging rapidly during final whorl or fraction 
of a whorl, generally 7 mm or more in diameter .. , . • • • • • • 2

2a. Aperture highly modified, parietal lamellae joined in a broadly
rounded U-shape, narrowly compressed, with little or no callus 
deposit between the lamellae; palatal lamellae deeply immersed, 
diastema represented by a narrow notch . . . ; , . .. . . . .  .... .,
. , . .. . .. . . . . . . .. , ... . Daedalochila hippocrepis (Pfeiffer) ;

2b, parietal lamellae converge within to form a v-shape, palatal
lamellae at most shallowly immersed, or lamellae greatly
reduced - . * ..... ... ,■ ■ .. . .. . . . . . . ..... » ......, . • « . . 3
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3a. Parietal lamellae greatly reduced, palatal lamellae absent, whorls

4a. Juvenile umbilicus constant in diameter, umbilicus expands during
last several whorls, whorl of relatively larger caliber . .... . .
. . . . . . . . . . . . . . . . . . .  'Polygyra cereolus (Mtihlfeld)

4b. Juvenile umbilicus expands slowly, expansion rate increases during
later whorls, whorl of relatively smaller caliber . . . . . . . .  .
. . . . . . . . . . . .  . ... ... . . . . . Polygyra septemvolva Say

5a. Parietal lamella proper extends to or near to columellar insertion
of peristome, no callus extension of lamella present, no callus 
tubercle on columella within, Polygyra , (Linisia) .. . . . . ... . . 6 

5b. Parietal lamella does not extend to columellar insertion of
peristome, but may have an abruptly different callus extension 
which reaches insertion . . . , . . . . .  . . . .  . . . . . . . . 9 

6a. Parietal lamella smoothly convex in profile, tapering gradually to
columellar insertion of peristome, angulo-parietal lamella.tapering
to outer end,  .............   7

6b. Parietal lamella with straight profile at first, abruptly truncate
at outer end, outer end of angulo-parietal lamella truncate . .. . 8 

7a. Interlamellar diastema relatively narrow, less than 0.30 mm times
width of aperture . . . . . POlygyra'texasiana texasiana (Moricand) 

7b, Interlamellar diastema relatively wide, more than 0.38 times width
of aperture ...... . . . Polygyra texasiana trioddntoides (Bland)

4
3b. Apertural lamellae normal 5
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8a. Juvenile umbilicus very narrow, 0.37 mm or less, angulo-parietal

tapering to outer truncation, species of lower Rio Grande valley. . 
d . . . o . . . . , ... ... ... . . Polygyra pollta Pilsbry and Hinkley 

8b. Juvenile umbilicus wider, 0,53 mm or greater, angulo-parietal of
constant height over outer half, or increasing in height at outer, 
end, species of western Edwards Plateau and eastern Trans-Pecos . .
. . , , o . . o ... . .. . . o . . o. . Polygyra '■ tamaulipasensis (Lea) 

9a. Callus extensions of parietal lamellae elaborate, space between .
lamellae solidly filled by callus, outer margin of parietal callus 
raised; palatal lamellae overlapping in apeftural view, no callus, 
tubercle on columella within . . .  Daedalochila auriformis (Bland) 

9b. Parietal lamellae with: at most a simple callus extension,of outer
end of.parietal to columellar peristome insertion and at most a 
slight callus deposit between lamellae; palatal lamellae do not 
overlap in apertural view, often with callus tubercle on or near
columella within  .........     . .10

10a. Large species of Trans-Pecos region, diameter over 9 mm, shell .
smooth or with a few feeble ribs just behind aperture, umbilical
groove absent . . .  ... .    ........... . . . . . . . . . .11

10b. Smaller species of central and eastern Texas, diameter usually less 
than 8.5 mm (occasionally to 9 mm in the rare Millerelix tholus), 
shell rib-striate, umbilical groove pronounced . . . . . . . . .12 

11a. Chisos Mountains species, no rib sculpture at all, angulo-parietal 
lamella tapers gradually to outer end, margin of palatal ledge 
smooth, callus tubercle on columella within . ., . . . . . . .  . . . 
. . . .. . . . . . . . . . - o . ' Daedalochila chisQsensis (Pilsbry)
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11b. From Bead Horse Mountains, several feeble ribs just before aperture, 

angulo-parietal lamella truncate at outer end, margin of palatal . 
ledge plicate, no callus tubercle within « . . .  . . .  . . .. . .....
. , . . . . . .  . . .  . . . .  . .. . , . Daedalochila new species A, 

12a. Palatal lamellae immersed, oriented parallel to axis of peristome; 
parietal lamella virtually as high as long, outer truncation sharp
cornered  ............... . . . . Millerelix dorfeulliana (Lea)

12b. Palatal lamellae not immersed, oriented perpendicular to axis of 
peristome; parietal lamella decidedly lower than long, outer 
truncation founded . . .  . . , . . . . . . . . . . . . . . . . .13

13a. Juvenile umbilicus wider, about 0.8 mm in width, expanding during
final 2 whorls to adult umbilicus:diameter ratio of 0.34, umbilical 
groove pronounced, with sharply defined, inner groove on floor . . .
........  . . . . . . . . . . . . .  . . Millerelix tholus (Bihney)

13b. Juvenile umbilicus narrower, about 0.6 mm wide, expanding during 
final 1.7 whorls to an adult umbilicus:diameter ratio of 0.23, 
umbilical groove with floor smoothly founded . . . . . . . . . .14

14a. Parietal lamella tapers evenly from midpoint to outer end, without 
truncation, angulo-parietal tapers rapidly to outer end . . . . . .
. .........   Millerelix gracilis (Hubricht)

14b. Parietal lamella abruptly truncate at outer end, angulo-parietal
constant in height, abruptly truncate at outer end . . . . . . . .
. . . . . , . , . . . .  ......... Millerelix modreana (Binney)
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