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ABSTRACT 

This study is a systematic revision of those representatives of 

the land snail genus Rabdotus which inhabit Baja California, Mexico. 

Variation in the morphology of the shell, jaw, radula, pallial 

region, and genitalia of snails of this genus is discussed. A 

classification is proposed in which the twenty-eight species and three 

subspecies of Rabdotus found to inhabit Baja California are assigned to 

three subgenera; a diagnosis of each subgenus is provided. Synonymies 

are listed for each of the recognized species-level taxa and their 

conchological characters are described; shells of each species and sub~ 

species are figured. The mantle pigmentation of twenty-one taxa and the 

structure of the genitalia of twenty-five taxa are described; the 

genitalia of twenty-two taxa are figured. A differential diagnosis of 

each species or subspecies is provided and the status of the accepted 

name of each taxon and of any synonyms is discussed; information regard

ing type specimens and type localities associated with each name is 

reviewed. Available data concerning the geographical range and habitat 

preferences of each taxon are presented. The identities of fifty-one 

of the fifty-four species-level names which have been proposed for Baja 

California Rabdotus are established or verified. The applicability of 

two names awaits formal designation of appropriate lectotypes; one name 

is unidentifiable. Eight new synonymies, seven new combinations, and 

three reductions in status from specific to subspecific rank are 

proposed. Three previously undescribed species are recognized. 

xiii 



xiv 

Information regarding the environment inhabited by Baja California 

Rabdotus is reviewed and the feeding preferences, reproduction, 

predators, and environmental adaptations of these snails are discussed. 

The affinities of the genus with other Bulimulidae and phylogenetic 

relationships within the genus are discussed, The historical zoo

geography of the group is reviewed. 



CHAPTER 1 

INTRODUCTION 

Land snails of the genus Rabdotus inhabit most of Mexico and 

much of the southern and soilthwestern United States. About six species 

of this genus occur in the United States and on the mainland of Mexico; 

twenty-eight are restricted to the Baja California peninsula and nearby 

islands. Some of these Baja California species are among the largest 

North American land snails, having shells which may exceed 60 rnrn in 

height. More species of Rabdotus than of any other genus of terrestrial 

mollusks are found in the Baja California region, and these snails are 

the dominant large land mollusks in most habitats in the state of Baja 

California Sur. The Baja California representatives of this genus are 

the subject of the present investigation. 

Historical Review 

Rabdotus pallidior_, described by Sowerby (1833) as a species of 

Bulinus, was the first land mollusk to be described from material 

collected in Baja California; Sowerby's specimens were obtained by Hugh 

Curning. Additional Curning material was described by Pfeiffer (1846, 

1865). Gould (1853) described (in Bulimus) three species collected by 

officers serving with the United States Army and Navy during the Mexican 

War (Johnson, 1964). John Xantus made important collections in the Cape 

Region of the peninsula which were described by Binney (1861); Binney's 

work reviewed the studies of earlier authors and contained descriptions 

1 



of four new species of Rabdotus. He also reported the occurrence in 

Baja California of the snail now known as ~ .. montezuma, considered by 

him to be a South American species, now Scutalus_ proteu~.· 

2 

W. M. Gabb travelled extensively in Baja California during the 

late 1860's (Browne, 1868-1869) and made valuable collections of land 

snails incident to his studies of the geology of the peninsula. From 

this material he described several species of land snails, including one 

now placed in Rabdotus (Gabb, 1868); additional material collected by 

Gabb but not mentioned in his published work was later described by 

Crosse and Fischer (1872) and Pilsbry (l896b, 1897-1898). 

Binney and Bland (1869) published a study of the land mollusks 

of all of North America which included much useful information regarding 

species of Rabdotus described prior to that time; this was one of the 

first major works to consistently assign these snails to the genus 

Bulimul~2• rather than to Bulimus as had been done by most earlier 

workers. 

The Mission Scientifique au Mexique of Fischer and Crosse (1870-

1878) contained descriptions and excellent figures of most of the then

known species of Rabdotus_ and provided anatomical data regarding certain 

species, This work also introduced several supraspecific taxa, one of 

which (Leptobyrsus) is now considered to be a valid subgenus of ~abdotus. 

Binney, Bland, and other workers also published during the 1870's; some 

of these works (Binney and Bland, 1870, 1871; Binney, 1874, 1875a, 

1875b, 1879) contained notes regarding the jaw, radula, and genitalia 

of certain Baja Californian species. Of the few works published during 



the 1880's which concerned Baja California B2bdotus, two (Binney, 1884; 

Martens, 1885) also dealt with anatomical data. 

3 

From 1888 to 1894 the california Academy of Sciences sponsored 

expeditions to study the fauna and flora of Baja California. The 

extensive collections of land mollusks obtained by members of these 

expeditions were studied by J. G. Cooper and were the basis of a series 

of papers published by him in the Proceedings of the California Academy 

of Sciences (Cooper, 1891, 1892b, 1893, 1894, 1895). An additional work 

(Cooper, 1892a) was an annotated checklist of all land and freshwater 

mollusks which had been reported to occur in Baja California. Cooper 

described a number of species, subspecies, and varieties in Bulimulus 

and provided the earliest name, Plicolumna, for what is now recognized 

as a valid subgenus of Rabdotus. Cooper corresponded with W. H. Dall of 

the U. S. National Museum and sent specimens of several of his new taxa 

to him. As most of the material retained by Cooper was destroyed in the 

1906 San Francisco earthquake and fire those specimens now in the 

collection of the National Museum are of particular significance. Dall 

published several papers which were based upon Cooper's specimens and 

other material in the National Museum collection (Dall, l893a, 1893b, 

1896a, 1897); these contained descriptions of new taxa as well as dis

cussions of forms described by Cooper and others. Although based upon 

study of more and better material than that available to previous 

authors, the works of Cooper and Dall have required considerable 

clarification by later workers. Both authors often supplied only brief 

descriptions of their new taxa and sometimes failed to provide illus~ 

trations of them. Dall's "Bulimulus decipiens" remains a nomen dubium, 
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and establishment of the applicability of his names "alta" and 

"monticola_" must await designation of lectotypes as the type material 

associated with each of these two names contains specimens of two 

species. Stearns (18~4) also reported upon material in the collection 

of the U. S. National Museum; 

Mabille (1895), a French worker, published descriptions of nine 

supposed new species of Baja California Bulimulus collected by L. 

Diguet. Mabille provided no illustrations of his new species and failed 

to compare them to previously described forms; his names have therefore 

been obstacles to all later students of the group. Their status has 

been discussed by Pilsbry (1897-1898), Ancey (1905) 1 Hanna (1923), Hanna 

and Smith (1968), and Christensen and Miller (1976b). 

The next malacologist to study Baja California Rabdotus was H. 

A. Pilsbry. Pilsbry (1896a) showed the sculpture of the embryonic 

whorls of the shells of bulimulid snails to be an important indicator of 

affinities within the family and used this character to great advantage 

in his Manual of Conchology monograph of Bulimulus_ (Pilsbry, 1897-1898). 

Earlier workers had assigned Baja California species to subgenera within 

Bulimulus on the basis of the overall shape of the shells; this resulted 

in their placement in such taxa as Thaurnastus, Mesembrinus, and Morrnus 

which are now known to be only distantly related to Rabdotus. Pilsbry 

demonstrated the artificiality of such classifications and brought the 

species of Rabdotus together as the subgenus Orthotomium_ of Bulimulus 

(he incorrectly believed Rabdotus to be an invalid name). He assigned 

the species of Orthotomiurn to three "sections" (a now-disused rank 

between the subgeneric and specific levels) and divided one of these 



sections further into species groups. Orthotomium s. s. contained the 

groups of ~· alternatus (most of the mainland species now in Rabdotus 

~· ~.), ~· sufflatus {peninsular species of Rabdotus ~-~·plus the 

unrecognizable~- decipiens), ~-montezuma (the mainland species R. 

baileyi and some Leptobyrsus lacking columellar laminae), and ~· 

inscendens (a somewhat heterogeneous group containing in addition to 
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R. inscendens several species now in Leptobyrsus, plus ~- levis and its 

synonym B. digueti). Section Plicolumna included three of the five 

species now placed in the subgenus of that name. Section Sonorina 

contained those species now in Leptobyrsu~ which have columellar laminae, 

plus two of Mabille's species which were included because their inade~ 

quate descriptions prevented recognition of their true identities. 

Pilsbry's monograph was a significant advance over the works of previous 

authors and was not superseded with respect to the species of the Cape 

Region of the peninsula prior to the present revision. 

Following the great interest in this group during the 1890's 

little new work was undertaken until 1921, when the California Academy 

of Sciences sponsored an expedition to the Gulf of California which 

resulted in the collection of much valuable material, mostly from 

islands in the Gulf. Hanna (1923) described seven new species of 

Bulimulus from these collections; although some of these are now 

regarded as synonyms, this work caused the land snail fauna of the 

islands of the Gulf to be better known than that of practically any 

region of the, peninsula itself. The California Academy's 1922 expedi

tion to Guadalupe Island also visited the Pacific coastal regions of the 

peninsula; a study of the mollusks obtained by this expedition 



(Pilsbry, 1927) included the description of ~- hannai from the islands 

of Magdalena and Santa Margarita and a clarification of the status of 
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B. striatulus. Pilsbry and Lowe (1932) described two additional species 

from islands in the Gulf of California; these are here regarded as 

synonyms of Rabdotus dentifer lamellifer. 

Rehder (1940) united the taxa Naesiotus (of the Galapagos 

Islands) and Protoglyptus (a northern South American group) under the 

former name and elevated the group to generic rank, Orthotomium 

(= Rabdotus), which with Naesiotus and Protoglyptus, had been con

sidered to be a subgenus of Bulimulus, was included as a subgenus of 

Naesiotus because of the similar apical sculpture of these snails. 

Weyrauch {1956) also remarked on this resemblance but considered the 

two groups to be generically distinct, a course followed by most subse

quent workers and in the present study, 

Personnel from a number of institutions took part in expeditions 

to Baja california in the 1950's and 1960's. The Puritan-American 

Museum of Natural History Expedition visited- the Gulf of California in 

1957; Jacobson (1958) described a new species and subgenus (in 

Bulimulus) from material collected by members of the expedition, 

Emerson and Jacobson (1964) studied land mollusks collected by the 1962 

Belvedere Expedition to the same region and described another sub-

genus and clarified the status of several insular Rabdotus, Personnel 

from the California Academy of Sciences participated in several 

expeditions to Baja California during this period. A checklist of 

Baja California land mollusks compiled by the late A. G, Smith of the 

California Academy of Sciences but as yet unpublished is an important 



source of information regarding Rabdotus and other land mollusks 

inhabiting this region. 

Important collections made by c. C. Church in 1969 and 1970 and 

by w. B. Miller from 1970 to date have been examined during the present 

study. The recent completion of the Transpeninsular Highway has opened 

the interior of the peninsula to malacologists, and since 1972 W. B, 

Miller and the author have undertaken extensive field studies in Baja 

California. 

Background and Plan of Investigation 

As reviewed in the previous section of this report, knowledge 

of Baja California Rabdotus has come from a variety of sources. A 

number of eminent malacologists have studied these snails and a 

monograph of the group is available. Nevertheless, our understanding 

7 

of the group has been deficient in several particulars. Many published 

species-level taxa have not been identifiable because inadequate descrip

tions or missing type material; the status of other forms has been un

certain because of lack of information regarding the magnitude of 

intraspecific variation present in these snails. Large areas of Baja 

California have been poorly explored by malacologists, and the limited 

number of properly localized specimens of nearly all taxa in this genus 

available for study in collections has been a major obstacle to 

systematic study of the group, Finally, the anatomical characters of 

most taxa havebeen unknown and determination of intrageneric affinities 

has been based solely on conchological data. 



This investigation was undertaken to determine the number of 

valid taxa of Rabdotus present in Baja California and on adjacent 

islands, to describe the conchological and anatomical characters and 

geographical distribution of each, to determine the correct name to be 

applied to each taxon and the identity of any synonyms, to study the 

relationships of these taxa to others within the genus, and to draw 

conclusions regarding the phylogeny and zoogeography of the group. 

After study of published reports and locality records from 

several institutional and private collections an extensive program of 

field work was undertaken in Baja California. Representatives of 

twenty-five species were collected, including nineteen of which living 

material was obtained for anatomical study. Shells of three additional 

species and alcoholic specimens of three species and three additional 

subspecies not collected alive during this study were obtained from 

other sources. 
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Examination of material in established collections and of that 

obtained during field work carried out as part of the present investi

gation permitted determination of the number and limits of variation of 

the valid species and subspecies of Rabdotus which inhabit Baja 

California. The identity of each of these taxa was determined by 

comparison of material with type specimens in museum collections and 

with published descriptions. Based on these studies a classification of 

the group was constructed and hypotheses regarding the zoogeography 

and phylogeny of the group were proposed. 

Observations regarding the ecology of these snails were recorded 

during the field program and are discussed below, 



CHAPTER 2 

MATERIALS AND METHODS 

This taxonomic revision of Baja California Rabdotus is based 

upon analysis of both conchological and anatomical characters. Material 

in various institutional and private collections was studied as well as 

specimens collected during field work undertaken in Baja California as 

part of the current investigation. 

Material Examined 

The shells of several thousand individuals of Rabdotus, in 

nearly 600 catalogued lots, were examined during this study {Appendix A). 

This material included representatives of all 31 species-level taxa here 

recognized as occurring in Baja California. Primary type material of 23 

named species-level taxa (including synonyms) was studied. Specimens 

in the following institutional collections were examined: Department 

of Malacology, Academy of Natural Sciences of Philadelphia {abbreviated 

ANSP); Invertebrate Collection, Department of General Biology, University 

of Arizona (UA); Department of Geology, California Academy of Sciences 

(CAS); Department of Malacology, Delaware Museum of Natural History 

WMNH); Division of Mollusks, National Museum of Natural History (USNM); 

Department of Marine Invertebrates, San Diego Natural History 

Museum (SDNHM); and Museum of Paleontology, university of California, 

Berkeley (UCB). Material in the private collections of S. s. Berry 
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(SSB}, W. B. Miller (WBM), R. L. Reeder (RLR), and the author (CCC) was 

also studied. 

Material available for anatomical study included over 160 

individuals representing 24 of the 31 recognized species and subspecies 

(Appendix A). Most of these specimens are in the collections of W. B. 

Miller and the author; additional material was received from the Academy 

of Natural Sciences of Philadelphia and the San Diego Natural History 

Museum. 

Unless otherwise noted, all observations are of individuals 

believed to be adult, as evidenced by thickening or reflection of the 

peristome or apparent maturation of the genitalia. 

Methods of Study 

Field Collections 

From 1970 to 1975 a series of collecting trips in Baja 

California was undertaken by W. B, Miller and the author. Numerous 

lots of well-localized material were obtained, including many living 

snails for anatomical study, Ecological observations, principally 

regarding the habitat and preferred estivation sites of each species, 

were recorded. 

Collecting was usually accomplished during the winter months, 

when lack of rainfall in southern Baja California causes these snails 

to undergo periods of seasonal inactivity. Living snails were usually 

found in sheltered locations"such as within talus accumulations or in 

crevices between rocks in shaded places. Persistent searching in 

locations where the presence of snails was demonstrated by numbers of 
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exposed empty shells was usually rewarded with the discovery of at least 

a few living individuals. Although it is probable that living snails 

could be collected in greater numbers and with less effort during the 

summer rainy season, extreme temperatures and the danger of road damage 

due to unpredictable heavy rains make field work difficult at that time. 

Geographical place names used in locality data of specimens 

collected during this study are those of Gerhard and Gulick (1970), 

supplemented in a few instances with information gained from road signs 

or local inhabitants. Locations on the Transpeninsular Highway (Mexico 

Route 11 are sometimes indicated by references to marked kilometer posts 

(for example, "KM 77, measured north from La Paz"). Distance measure

ments along roads were obtained from automobile odometers with 0.1 mile 

graduations; these may have systematic inaccuracies of up to 5%. 

Distance measurements from this source have not been converted to metric 

units. Elevations were measured using aneroid barometers with 200 ft 

graduations; barome·ters were calibrated by reference to known eleva

tions at irregular intervals of up to several days, Because of varia

tion in ambient atmospheric pressure these measurements should be 

regarded as approximate, Elevations from this source have not been 

converted to metric units. 

Preparation of Specimens 

Specimens collected in the field were returned to the laboratory 

for sorting, cataloguing, and dissection, 

In the method of preparation used in this study living snails 

are first drowned in water for 24 to 36 hours at room temperature, then 
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heated slowly in water to a temperature of approximately 60°C to weaken 

the attachment of the columellar muscle to the shell. After such 

treatment the body of the snail can usually be extracted from the shell 

without difficulty. After extraction the body of the snail is placed 

in a water-filled dissecting dish and dissected with the aid of a lOX 

stereomicroscope. The anterior attachment of the mantle collar to the 

body is severed and an incision is made ventral to the hindgut to permit 

the pallial roof to be lifted away from the body for examination. An 

incision through the pallial floor and extending anteriad to surround 

the genital orifice permits removal of the albumen gland, spermatheca, 

and pallial genitalia. If the jaw and radula are to be studied the 

buccal bulb is removed and placed in a dilute sodium hydroxide solution 

for several days. The base-resistant structures are rinsed in water 

to remove any remaining soft tissue, then stained and mounted under a 

coverslip with Turtox CMC-9AF medium. 

A modification of the methods of Gregg (1959) and Miller (1967) 

was used in the preparation of whole mounts of genitalia. After 

removal from the body the genitalia are stained for approximately 2.5 

minutes in full~strength Harris' hematoxylin stock solution, transferred 

to tap water for two minutes, destained in acid alcohol (2% hydrochloric 

acid in 70% ethanol} for one to two minutes, and counterstained in a 

saturated solution of eosin-Y in 70% ethanol. After removal from this 

solution the genitalia are positioned on a microscope slide and covered 

with anot.her slide, the lower surface of which has been lightly coated 

with petroleum jelly to prevent adhesion; the slides are tied together 
..... , ... .,...:• 

with sf:;::ong thread and the preparation is then dehydrated (one day in 
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95% ethanol, then one day in each of three changes of 100% ethanol), 

transferred to a 1:1 ethanol:toluene solution (duration one day), and 

cleared by passage through three changes of toluene (one day in each; 

duration given for each step of dehydration and clearing is approximate, 

as bulky preparations may require longer periods in each solution), 

and mounted in an artificial medium (Permount, Fischer Scientific 

Company}. 

Specimens noted as being in the collection of W. B. Miller were 

dissected by him. Whole mounts of genitalia were prepared by the method 

of Miller (1967) or by that described above; these methods differ 

principally with respect to the concentration of stain solutions and 

duration of staining. Specimens prepared by both methods are fully 

comparable. 

Measurements 

Shell measurements were taken using dial calipers (0.1 mm 

graduations). Measurements used are shell height (distance from shell 

apex to greatest extension of basal peristome), shell diameter (greatest 

width of shell, measured perpendicular to the shell axis), and aperture 

length (distance from junction of palatal peristome and body whorl to 

greatest extension of basal peristome). Shell height and aperture 

length as used here are not necessarily parallel to the shell axis. 

Ratios of shell height to shell diameter and of shell height to aperture 

length were calculated from measured values. 

Whorls were counted in the manner of Pilsbry (1939) with a 

precision of one-eighth of a whorl. 



Dimensions of genital structures were determined using a lOX 

stereomicroscope and a ruler with 1 mrn graduations; the length of the 

sperrnathecal duct was determined with 1 mrn precision, lengths of all 

other structures were determined with 0.5 mrn precision. As here 

defined, the length of the penis is the distance from the junction of 

the penis and vagina to the posterior extension of the penial 

diverticula as seen in stained whole mounts, the length of the 

epiphallus is the distance from the posterior limit of the penis to 

the point of entrance of the vas deferens at the junction of the 

epiphallus and epiphallic caecum, and the length of the epiphallic 

caecum is the distance from the posterior limit of the epiphallus to 

the tip of the epiphallic caecum (not including the penial retractor 

muscle). The length of the vagina is the distance from the junction 

of the penis and vagina to the base of the spermathecal duct, and the 

length of the spermathecal duct is the distance from its base to the 

base of the spermathecal bulb. 

Measurements have not been treated statistically because 

material studied cannot be assumed to be random samples of the 

populations from which the specimens were collected (see discussion of 

sample bias in Solem, 1976). 

Illustrations 
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Shells were photographed using a 35 mrn single lens reflex camera 

and Ilford Pan F or Kodak Plus-X Pan film. Magnification of figures 

is not uniform; shell height is included in figure captions. 
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Line drawings of genitalia were prepared by tracing the outlines 

of projected and magnified whole mounts. Scale lines in figures of 

genitalia are equal to 10.0 mm. 

Contents of Systematic Accounts 

A discussion of the conchological and anatomical features of 

the genus Rabdotus is presented in Chapter 3. Chapter 4 contains 

systematic accounts of those subgenera, species, and subspecies of 

Rabdotus which inhabit Baja California. 

The generic account (Chapter 3) contains descriptions of the 

conchological and anatomical features of Rabdotus, including the main

land species as well as those limited to Baja California. A detailed 

description of the conchological variation present in the genus is 

provided, together with illustrations of the shells of all of the 

species and subspecies which inhabit Baja California. The treatment 

of the anatomical characters of the genus includes discussions of the 

jaw, radula, and pallial region, and a description of the structure of 

the genitalia of this genus and illustrations of the genitalia of 22 

of the species and subspecies inhabiting Baja California. 

Each of the species and subspecies accounts presented in 

Chapter 4 of this work contains a species synonymy, a description of 

significant conchological and anatomical characters, a differential 

diagnosis, taxonomic remarks, and a discussion of the geographical 

distribution and habitat preference of the taxon under consideration. 

Each species synonymy includes all references to the taxon in the 

taxonomic literature, except that works published prior to 1870 in 
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which the taxon is merely listed by name are generally omitted. 

Locality records based upon specimens (not citation of prior works) are 

included with each reference. A detailed description of the shell of 

each is included, and descriptions of the mantle pigmentation and 

genitalia are presented for those taxa for which such information is 

available. The differential diagnosis contains a summary of the 

conchological and anatomical features which distinguish each taxon 

from others in the genus. The taxonomic remarks include information 

concerning the validity of the accepted name of the taxon and of all 

synonyms, including type specimens and type localities associated with 

each. The geographic range of each taxon is summarized and available 

information regarding the habitat preference of each is discussed. 



CHAPTER 3 

DESCRIPTION OF THE GENUS 

A discussion of the conchological and anatomical characters of 

the genus Rabdotus is presented in this chapter. 

Conchological Characters 

Although previous authors have provided descriptions of the 

shells of Rabdotus, a detailed description is presented here to 

incorporate the findings of the present work. 

Description 

Shell (Figs. 1-lg) thin to solid, of medium to very large size, 

globose to cylindrical in shape, rimate or umbilicate; embryonic whorls 

lFig. 20) rounded, angulate, or carinate, with weak to strong axial 

riblets (the riblets rarely absent to much reduced), the interstices of 

which are often crossed by minute spiral threads; surface of shell with 

a thin to moderately thick periostracum which may be partially or almost 

completely lost, the periostracum clear, yellow, or brown in color, 

smooth or with rudimentary hairs, rarely coarsely hirsute; sculpture of 

adult shell of weak to moderately strong growth wrinkles which are 

sometimes cut by spiral striae to form minute to large granules, the 

growth wrinkles sometimes crossed by minute spiral threads which may 

bear bead-like granules; color of shell often a uniform white or light 

to dark brown, sometimes with light or dark axial streaks, rarely with 
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Fig. 1. Shells of Rabdotus (Rabdotus) sufflatus (Gould in Binney, 1859) and R. (R.) pilula 
(Binney, 1861) • 

a, b. Rabdotus sufflatus. CCC 3227-B. 5.9 mi south of San Antonio. Shell height 27.3 mm. 

c. R. sufflatus. CCC 3076-A. Ca. 6 mi east of Santa Catarina. Shell height 23.2 mm. 

d. R. sufflatus. USNM 12612~. Probable syntype of Bulimulus sufflatus var. insularis Cooper, 
18~2. Espiritu Santo Island, Shell height 26.8 mm, 

e. R. J2ilula. USNM !9109. Syntype of Bulimus pilula Binney, 1861. Cape St. Lucas. Shell 
height 11.7 mm. 

f. ~· J2ilula, USNM 9109, Syntype of Bulimus J2ilula Binney, 1861. Cape St, Lucas. Shell 
height ll,4 mm, 

g, h. R. J2ilula, WBM 6538, Laguna Ranch, 8 mi east of San Jose del Cabo. Shell height 15.4 mm. 



Shells of Rabdotus 
(Binn e y , 1861) . 



Fig. 2. Shells of Rabdotus (Rabdotus) levis (Dall, 1893) and R (R.) new species A. 

a.. Rabdotus levis. USNM 126134. Syntype of Bulimulus (Mesembrinus) xantusi variety levis 
Dall, 1893. La Chuparosa, Sierra Laguna. Shell height 20.3 mm. 

b, c. R. levis. WBM 6391. Along trail from La Burrera to La Laguna. Shell height 22.9 mm. 

d. R. levis. WBM 6388. Along trail from La Burrera to La Laguna. Shell height 20.7 mm. 

e, f. R. new species A. CCC 3327. San Bartolo. Shell height 15.7 mm. 

g, h. R. new species A. WBM 6398. Vicinity of Valle Perdido. Shell height 18.0 mm. 



Fig. 2. Shells of Rabdotus (Rabdotus) levis (Dall, 1893) and R. (~.) new species A. 



Fig. 3. Shells of Rabdotus (Rabdotus) new species .B and R. (Leptobyrsus) gigantensis Christensen 
and Miller, 1977, 

a, b.·.~abdotus new species B. WBM 6430. Vicinity of Valle Perdido. Shell height 15.7 mm. 

c. R. new species B. ~VBM'6037. Ca. 4 mi west of Boca de la Sierra. Shell height 17,2 mm. 

d. R, new species B, CCC 3563. 3.1 mi south of Las Piedritas. Shell height 15.3 mm. 

e. R. gigantensis. WBM 5382. Vicinity of San Jose de Magdalena. Shell height 20.0 mm . 

. 
f. g. gigantensis. WBM 6007. Paratype of Rabdotus gigantensi? Christensen and Miller, 1977, 

San Javier, Shell height 19,5 mm, 

g, R, ~igantensis, WBM 6007, Paratype of Rabdotus gigantensis Christensen and Miller, 1977. 
San Javier, Shell height 19,9 mm, 

h. g. gigantensis, WBM 5819, Paratype of Rabdotus gigantensis Christensen and Miller, 1977. 
San Javier, Shell height 18.4 mm, 



Fig. 3. Shells of Rabdotus (Rabdotus) new species B and R. (Leptobyrsus) gigante nsis 
Christensen and Miller, 1977. 
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Fig. 4. Shells of Rabdotus (Leptobyrsus) dentifer dentifer (Mabille, 1895) and R. (~.) d. 
lamellifer (Pilsbry, 189~. 

a, b. Rabdotus dentifer dentifer. SDNHM 46698. Tortuga Island. Shell height 25.8 mm. 

c. R, d. dentifer. SDNHM 46698. Tortuga Island. Shell height 19.7 mm. 

d. R. d. lamellifer, ANSP 73646a, Lectotype of Bulimulus lamellifer Pilsbry, 1896. Lower 
California. Shell height 32,7 mm. 

e. R. d. lamellifer. ANSP 73646. Lectoparatype of Bulimulus lamellifer Pilsbry, 1896. Lower 
California, Shell height 28.8 mm. 

f. R. d. lamellifer. CCC 309l. 20 mi north of Mulege. Shell height 33.2 rnm. 

g. . ~· 9_. lamellifer. WBM 5994 . Sierra de la Giganta southwest of Mulege, near Guajademi. 
Shell height 37.4 mm. 

h, ~· d, lamellifer. WBM 5818, San Javier, Shell height 31,7 rnm. 



Fig. 4. Shells of Rabdotus (Leptobyrsus) dentifer dentifer (Mabille, 1895) and R. (L.) d 
larnellife r (Pi1sbry, 1896) . 



Fig. 5. Shells of Rabdotus (Leptobyrsus) dentifer lamellifer (Pilsbry, 1896). 

a. Rabdotus dentifer lamellifer. CCC2933. San Javier. Shell height 35.0 mm. 

b, R. d. lamellifer. ANSP 4270. Holotype of Bulimulus spirifer var. orthelasmus Pilsbry, 
1898, Locality unknown, Shell height 34.2 mm, 

c, d. R. d. lamellifer. CCC3215, Puerto Ballandra, Carmen Island. Shell height 33.6 mm. 

e. R, d, lamellifer, CCC 3363, 1.0 mi inland of San Nicolas Bay, Shell height 28.9 mm, 

f. R. d, lamellifer. CCC 3363. 1.0 mi inland of San Nicolas Bay. Shell height 27.1 mm. 

g. ~· d, lamellifer, CCC 3438. San Marcos Island. Shell height 27,4 mm. 

h. R. d, lamellifer, CCC3438, San Marcos Island. Shell height 27,8 mm. 



Fig. 5. Shells of Rabdotus (Leptobyrsus) ·· dentifer lamellifer (Pilsbry, 1896) . 
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Fig. 6. Shells of Rabdotus (Leptobyrsus) dentifer johnstoni (Hanna, 1923) and R. (~.) d. slevini 
(_Hanna, 1923}, 

a, b. Rabdotus dentifer johnstoni. WBM 5250-A. West side of Santa Catalina Island. Shell height 
29.6 rrun, 

c. R. d, johnstoni. WBM 5250, West side of Santa Catalina Island. Shell height 27.2 rrun. 

d. R, d. johns toni, UA 5810, West side of Santa Catalina Island, Shell height 26.6 rrun. 

e, f, R. d. slevini. WBM 6424. Monserrate Island. Shell height 33.0 rrun. 

g, h, ~· d. slevini, CCC 3270, Santa Cruz Island. Shell height 35.5rrun. 



dentifer johns_:t:.oni (Hanna, 1923) and 



Fig. 7. Shells of Rabdotus (Leptobyrsus) chamberlini (Hanna, 1923) and R. (L.) gabbi (Crosse and 
Fischer, 1872}. 

a, b. Rabdotus chamberlini. WBM 6428. San Diego Island, Shell height 20,3 rnm. 

c, &• chamberlini, WBM 6428, San Diego Island. Shell height 18.4 rnm. 

d. R. chamberlini, CCC 3265. San Diego Island. Shell height 18.9 mm. 

e, &• gabbi, ANSP 73647, Lectoparatype of Bulimus gabbi Crosse and Fischer, 1872. 
California. Shell height 23.5 mm. 

Lower 

f. ~· gabbi, WBM 5807, Along Transpeninsular Highway 47.8 mi north of La Paz. Shell 
height 25.3 rnm. 

g, h. R. gabbi. WBM 6472. Along Transpeninsular Highway 47.8 mi north of La Paz. Shell 
height 2i,6 mm, 



F ig. 7. Shells of Rabdotus (Leptobyrsus) chamberlini (Hanna, 1923) and R. (L.) gabbi (Crosse and 
Fischer, 1872). 



Fig. 8. Shells of Rabdotus (Leptobyrsus) hannai (Pilsbry, 1927) and R. (~.) spirifer (Gabb, 
1868). 

a, b. Rabdotus hannai. CCC 3428-A. Magdalena Island. Shell height 30.2 rnm. 

c, d. R. hannai. WBM 6528. Margarita Island. Shell height 34.5 rnm. 

e. R. spirifer. ANSP 25718a. Lectotype of Bulimus spirifer Gabb, 1868. Lower California. 
Shell height 35.3 rnm, 

f, g. ~· spirifer. CCC 3323~A. Sierra de Cacachila 2.1 mi southeast of La Huerta. Shell 
height 42.9 rnm. 

h. ~· spirifer. CCC 3092. Vicinity of Valle Perdido, Shell height 39.6 rnm. 



Fig. 8. Shells of Rabdotus (Leptobyrsus) hannai (Pilsbry, 1927) and R. (L.) spirifer (Gabb, 
1868) . 



Fig. 9. Shells of Rabdotus (Leptobyrsus) rimatus (Pfeiffer, 1846). 

a. Rabdotus rimatus. USNM 126132. Syntype of Bulimulus (Leptobyrsus) inscendens var. 
monticola Dall, 1893. Sierra Laguna, 3000 ft. Shell height 39.6 mm. 

b. R. rimatus. Radiograph of same specimen, showing absence of columellar lamina. 

c. R. rimatus. WBM 5327-Y. Arroyo west of Boca de la Sierra, elevation 1000-1600 ft. Shell 
height 42,6 mm. 

d. R. rimatus. Radiograph of same specimen, showing columellar lamina. 

e, -F -· R. rimatus. CCC 3552. Mountains east of Los Planes. Shell height 29.1 mm, 

g. R. rimatus. CCC 3365-E. 1-2 mi west of Boca de la Sierra. Shell height 34.4 mm. 

h. R. rimatus. CCC 3365-F, 1-2 mi west of Boca de la Sierra, Shell height 31.9 mm. 



F ig. 9. Shells of Rabdotus (Lept0byrsus) rimatus (Pfeiffer, 1846 ). 



Fig. 10. Shells of Rabdotus (Leptobyrsus) veseyianus (Pall, 1893) and R. (~.) excelsus (Gould, 
1853). 

a, b. Rabdotus veseyianus. USNM 34122. Syntype of ~lirnulus (Leptobyrsus) veseyianus Dall, 
18~3. Espiritu Santo Island, Shell height ca, 40 rnrn (~pex broken). 

c, d, R, veseyianus, CCC 3225-A. Espiritu Santo Island, Shell height 41.1 rnrn, 

e. ~· excelsus, ANSP 25702a, Lectotype of Bulirnulus excelsus var. sinaloae Pilsbry, 1897. 
Cinaloq, Mexico, Shell height 56,1 rnrn. 

f, g. R. excelsus, WBM 5831. Playa Corornuel, north of La Paz, Shell height 41,6 rnrn. 

h. R. excelsus, WBM 5831, Plqya Corornuel, north of La Paz, Shell height 40,7 rnrn. 



Fi g. 10. Shells of Rabdotus (Leptobyrsus) veseyianus (Dall, 1893) and R. (L.) e xcelsus (Gould, 
1853) . 



Fig. 11. Shells of Rabdotus (Leptobyrsus) ceralboensis (Hanna, 1923) and R. (~.) pallidior 
(Sowerby, 1833). 

a, b. Rabdotus ceralboensis. CCC 3263. Cerralvo Island. Shell height 44.1 mm. 

c, d, R. ceralboensis. CCC 3262. Cerralvo Island. Shell height 36.5 mm. 

e, f. R. pallidior, CCC 3113-A. 2,0 mi southwest of La Burrera. Shell height 43.0 mm. 

g, h. ~· pallidior. CCC 3548-A. 7,1 mi southwest of La Burrera, Shell height 42.2 mm. 



Fig. 11. Shells of Rabdotus (Leptobyrsus) ceralboensis (Hanna, 1923) and R. (L.) pallidior 
(Sowerby, 1833). 



Fig. 12. Shells of Rabdotus (Leptobyrsus) pallidior (Sowerby, 1833) • 

a, b. Rabdotus pallidior. CCC 3567-A. 3.1 mi south of Las Piedritas. Shell height 43.7 mm. 

c, d, R. pallidior. CCC 3184, 3,7 mi southeast of San Bartolo, Shell height 39.7 mm. 

e, R, pallidior. CCC 3690-B. ca. 5 mi southeast of La Ribera. Shell height 39.6 mm. 

f. R. pallidior, CCC 3608-B. 13.5 mi northeast of Santa Catarina. Shell height 33.2 mm. 

g. R. pallidior. CCC 3075, ca. 6 mi east of Santa Catarina, Shell height 37.0 mm. 

h. R. :eallidior. WBM 6329. Ca. 4,5 mi west of Rancho La Laguna, Shell height 46.6 mm. 



Fig. 12. Shells of Rabdotus (Leptobyrsus) vallidior (Sowerby, 1833). 



Fig. 13. Shells of Rabdotus (Leptobyrsus) harribaueri (Jacobson, 1958) and R. (~.) cosrnicus 
(Mabille, 1895). 

a, b. Rabdotus harribaueri. WBM 6326. Vicinity of Punta Pescadores. Shell height 45.7 rnrn. 

c, d. R, harribaueri. CCC 3ll6~A. 23.4 rni by road northeast of Santa Catarina. Shell height 
4S.5 rnrn. 

e, f, R. cosrnicus. WBM 6438. San Bartolo. Shell height 52,2 rnrn. 

g, h. ~· cosrnicus, WBM 6450. 0,5 rni west of El Cora, Shell height 56,6 rnm. 



Fig. 13. Shells of Rabdotus {Leptobyrsus) harribaueri (Jacobson, 1958) and R. (L.) cosmicus 
(Mabille, 1895) . 
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Fig. 14. Shells of· Rabdotus (Leptobyrsus) montezuma (Dall, 1893) . 

a, b. Rabdotus montezuma. USNM 8564. Lectotype of Bulimulus (Scutalus) montezuma Dall., 1893. 
Cape st. Lucas. Shell height 47.2 mm. 

c. R. montezuma. CCC 3140. Along trail from La Burrera to La Laguna. Shell height 53.4 mm. 

d, R. montezuma. CCC 3336. 1-2 mi west of Boca de la Sierra. Shell height 59.7 mm. 

e. R. montezuma, CCC 3366, 1-2 mi west of Boca de la Sierra, Shell height 58.8 mm. 

f, g. R. montezuma, WBM 5353, 6,2 mi south of Migrino. Shell height 45.7 mm. 

h. R, monte,zuma. CCC 3592. 2,1 mi north of El Saucito. Shell height 44.3 mm. 



Fig. 14. Shells of Rabdotus (Leptobyrsus) montezuma (Dall, 1893). 



Fig. 15. Shells of Rabdotus (Leptobyrsus) beldingi (Cooper, 1892) and R. (L.) altus (Dall, 1893). 

a, b. Rabdotus beldingi. USNM 126133. San Jose del Cabo, Shell height 31.8 mm. 

c, R. beldingi. WBM 6322, La Laguna. Shell height 37,1 mm, 

d. R. altus. USNM 126132a, Syntype of Bulimulus (Leptobyrsus) inscendens var. alta Dall, 
1893. Sierra Laguna, 3000 ft, Shell height 37.4 mm, 

e. R, altus, Radiograph of same specimen, showing absence of columellar lamina. 

f. R. altus, CCC 3357-A. San Bartolo, Shell height 42,0 mm. 

g, R. altus. Radiograph of same specimen, showing columellar lamina. 

h. R. altus. CCC 3357-F. San Bartolo, Shell height 42.3 mm, 



Fig. 15. Shells of Rabdotus (Leptobyrsus) beldingi (Coope r, 1892) and R. (L.) altus (Dall, 1893). 



Fig. 16. Shells of Rabdotus (Leptobyrsus) laevapex Christensen and Miller, 1977, and R. (~.) 
xantusi (Binney, 1861), 

a, b. Rabdotus laevapex. CAS 57942. Holotype of Rabdotus laevapex Christensen and Miller, 1977. 
Cerralvo Island, Shell height .27,8 rom, 

c, R. laevapex. CAS 57943, Paratype of Rabdotus laevapex Christensen and Miller, 1977. 
Cerralvo Island. Shell height 28,4 rom, 

d. ~· laevaEex• CCC 3218-F. Paratype of Rabdotus laevaEex Christensen and Miller, 1977. 
Cerralvo Island, Shell height 24.8 mm, 

e. R. xantusi. USNM 9017. Holotype of Bulimus xantusi Binney, 1861, Cape St. Lucas, 
Shell height 20,7 rom, 

f, g. R. xantusi. WBM 5322. 2.2 mi north of El Saucito. Shell height 19.7 mm. 

h. R. xantusi. WBM 6582. 2,1 mi north of El Saucito. Shell height 19.1 rom, 



Fig. 16. Shells of Rabdotus (Leptobyrsus) laevapex Christensen and Miller, 1977, and R. (L.) 
xantusi (Binney, 1861). 
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Fig. 17. Shells of Rabdotus (Plicolumna) inscendens (Binney, l86l). 

a. Rabdotus inscendens. USNM 9016. Syntype of Bulimus inscendens Binney, 1861. Cape St. 
Lucas. Shell height 40.5 mm. 

b. R. inscendens. CCC 3358-A, San Bartolo. Shell height 46.7 mm. 

c, !· inscendens, CCC 3185. 3.7 mi southeast of San Bartolo. Shell height 40.8 mm. 

d. R. inscendens. WBM 6452. 0.5 mi west of El Core. Shell height 40.3 mm. 

e, f. R. inscendens. WBM 6451. 0.5 mi west of El Core. Shell height 43,9 mm. 

g. R. inscendens. CCC 3580, 2.3 mi northeast of Migrino. Shell height 41.4 mm. 

h. R, inscendens, CCC 3264. Cerralvo Island, Shell height 40,3 mm. 

• 



Fig. 17. Shells of Rabdotus (Plicolumna) inscendens (Binney, 1861). 



Fig. 18. Shells of Rabdotus (Plicolumna) artemisia (Binney, 1861) and~· (~.) new species c. 

a. Rabdotus artemisia. USNM 9109. Holotype of Bulimus artemisia Binney, 1861, Cape St. 
Lucas. Shell height 22.7 mm, 

b. , R, artemisia. CCC 3324-A. Sierra de Cacachila 2.1 mi southeast of La Huerta. Shell height 
27,5 mm. 

c, d, R. artemisia, CCC 3325.,..A. San Bartolo, Shell height 27.1 mm. 

e, ~· artemisia, CCC 3ll5, 23,4 mi by road northeast of Santa Catarina, Shell height 
20, g mm, 

f, R. artemisia, CAS 36349, Espiritu Santo Island. Shell height 28.0 mm. 

g. R, new species c. WBM 5321, 2.2 mi north of El Saucito. Shell height 21.0 mm. 

h. R, new species c. CCC 3099. 2.2 mi north of El Saucito. Shell height 21,4 mm. 

i. R. new species c. WBM 6581-.-A, 2,2 mi north of El Saucito, Shell height 20,2 mm, 

j. R. new species c. WBM 6581-B. 2.2 mi north of El Saucito. Shell height 20.7 mm. 



Fig. 18. Shells of Rabdotus (Plicolumna) artemisia (Binney, 1861) and R. (~.) new species C. 



Fig. 19. Shells of Rabdotus (Plicolumna) abbreviatus (Cooper, 1892) and R. (~.) ramentosus 
(Cooper, 1891). 

a, b. Rabdotus abbreviatus. WBM 6469. 1-2 TTli west of Boca de la Sierra, Shell height 22.0 mm. 

c, - R. abbreviatus. CCC 3568..,.c, 5.3 mi south of Los Frailes. Shell height 21.0 mm. 

d, e, R. abbreviatus. CCC 3568..-B. 5,3 mi south of Los Frailes. Shell height 22.4 mm. 

f, g, R. ramentosus, CCC 3558-A. 2.1 mi west of Candelaria. Shell height 26.9 mm. 

h. R, ramentosus, CCC 3558 ... B, 2.1 mi west of Candelaria, Shell height 24.9 mm. 

i, j, ~· ramen to sus, - CCC 3078-A, 3.2 mi northeast of Santa Catarina, Shell height 23,6 mm. 



Fig. 19. Shells of Rabdotus (Plicolumna) abbreviatus (Cooper, 1892) and R. (P.) ramentosus 
(Cooper, 1891) . 



Fig. 20. Apical sculpture of selected species of Rabdotus. 

a. Rabdotus (Rabdotus) pilula (Binney, 1861). WBM 6538. 

b. R. (~.) new species A. WBM 6398. 

c. R. (L~ptobyrsus) gabbi (Crosse and Fischer, 1872). WBM 6472. 

d. R. (~.) harribaueri (Jacobson, 1958). WBM 6326, 

e. R. (~.) laevapex Christensen and Miller, 1977. CCC 3218-F. 

f. R. (Plicolurnna) inscendens (Binney, 1861). CCC 3185. 

g. R. (~.) artemisia (Binney, 1861). CCC 3325-A, 

h. R. (~.) new species c. WBM 658l~A. 



Fig. 20. Apical sculpture of selected species of Rabdotus. 
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a light peripheral band or with two or three dark spiral bands, the 

peristome and a narrow subsutural band sometimes lighter in color than 

the body of the shell; columellar margin of peristome partially 

reflected over the umbilical region, the basal and palatal margins some

times thickened within, not reflected in some species, weakly to 

strongly reflected in others, sometimes revolute; parietal region of 

shell with a thin glaze or with a callus which may be thin or thickened 

with raised margins; columella straight, arched, or bent to one side, 

sometimes bearing a weak fold or a flat, sinuous, or spiral lamina. 

Remarks 

Differences between the above description and those of previous 

workers concern the sculpture of the protoconch, the nature of the 

periostracum, and the color of the shell. The axial riblets of the 

embryonic whorls which were thought to be characteristic of the genus 

are absent or almost imperceptible in Rabdotus laevapex. The hirsute 

periostracum of ~· new species C is unique within the genus and unusual 

for any member of the family. With regard to color pattern, Pilsbry 

(.1946) stated that spiral color markings are never present in Rabdotus; 

such markings are found in at least some fresh specimens of ~· pilula 

and, less prominently, in R. new species A and many young ~· sufflatus. 

Fresh shells of all known species of Baja California Rabdotus 

can be identified oy their conchological characters alone, although 

anatomical structure-s may provide confirmation of identifications and in 

any case should be examined to aid determination of affinities within 

the genus. Shell characters which were found to be particularly useful 
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in distinguishing species are the size and relative proportions of the 

shell, the nature of the shell sculpture, and the form of the peristome. 

In species having such a structure the form of r.he columellar lamina is 

also significant, although the form, degree of development, and even 

presence or absence of the lamina may be variable within a species. 

Anatomical Characters 

Several aspects of the soft anatomy have been adequately dis-

cussed by earlier workers; in these areas, and where observed variation 

was not found to be of taxonomic significance, discussion here is 

limited to a review of published reports and a brief presentation of any 

new information gained during the present study. The structure of the 

genitalia is treated more extensively as comparison of these organs was 

found to be useful in determining the intrageneric affinities of 

Rabdotus species. Detailed descriptions of dissected forms are con-

tained in the species accounts in Chapter 4. 

Jaw 

The jaws of several species of Rabdotus have been described or 

figured (early literature reviewed in Pilsbry, 1901-1902, 1946); Baja 

California species for which data are available are ~· sufflatus, ~· 

pallidior, R. montezuma, R. artemisia, and R. ramentosus (Binney, 1874 .,.... - -
!cited in Fischer and Crosse, 1870-1878J, 1875a, 1879, 1884; Binney and 

Bland, 1871; Fischer and Crosse, 1870-1878; Dall, 1897). In this genus 

the jaw appears to be composed of a number of vertical laminae which are 

nearly parallel and do not converge strongly toward the midline of the 

jaw. The jaws of one mainland species (~. schiedeanus) and three 
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peninsular species (R. harribaueri, R. cosmicus, and~· montezuma) were 

examined during the present study and did not differ substantially from 

those of species examined by other workers. 

Radula 

Pilsbry (1901-1902, 1946) has presented descriptions of the 

radula of Rabdotus and reviews of earlier studies of this structure. 

The radula of four Baja California species (~. sufflatus, ~· pallidior, 

~- artemisia, and ~- ramentosus) has been figured or described 

(Binney and Bland, 1870, 1871; Fischer and Crosse, 1870-1878; Binney, 

1884; Martens, 1885; Dall, 1897; Pilsbry, 1901-1902). The description 

given by Pilsbry (1946) for the genus Bulimulus (then including 

Rabdotus as a subgenus} is as follows: The teeth are in nearly straight 

transverse rows, centrals about as wide as laterals, tricuspid or 

with ectocones reduced; laterals with a large mesocone and well

developed ectocone, marginals with the ectocone usually divided. In 

the course of the present study the radulae of nine species, repre

senting each of the three subgenera of Rabdotus, were examined. No 

major inconsistencies with Pilsbry's description were observed, although 

it was found that in the species examined the ectocones of the marginal 

teeth were usually entire, not divided. In some individuals both condi-

tions were present. 

Pallial Region 

Pilsbry (l901-1902, 1946) figured the pallial organs of 

Rabdotus dealbatus and R. montezuma and described their form. As is 

typical of the family, the heart is equal in length to the cardiac 
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margin of the triangular kidney; the principal pulmonary vein has no 

major branches and the reticulation of the minor pulmonary veins is 

restricted to the anterior portion of the lung and to the region between 

the principal vein and the hindgut. In the course of the present study 

it was noted that the pallial roof is weakly to profusely marked with 

dark spots and blotches in several species of the subgenus Plicolumna 

and in~· xantusi of the subgenus Leptobyrsus. The pulmonary veins and 

the adjacent region of the pallial roof are diffusely marked with brown 

or gray in many species of Leptobyrsus. 

Although an incomplete secondary ureter has been reported to be 

present in certain other Bulimulidae (Pilsbry, 1901-1902; Van Mol, 1971) 

variability of this structure in Rabdotus has not previously been 

described. In !3-_· P!:lllidior, !3-: montezuma, and !3-_· _!?.arribaueri_ the 

secondary ureter is a closed tube which empties at the pneumostome, but 

in certain other specie~ it forms an open gutter for a portion of its 

length. In R. hannai_, ~· beldingi, !3-_· rimatus, !3-_• !:1 tus_, and !3-: 

inscendens the secondary ureter is closed except for the final 6 mm or 

less of its length, while in R. !;>aileyi_ (a mainland species) and R. 

sufflatus the final one-quarter to one~third of its length is open. The 

secondary ureter is open for about one-half of its length in ~· 

veseyianus and B_• £1~ntifer _!amellife,E_; in .!3_. £1~ntifer johnstoni_ and R, 

_!aevapex it is open for about two-thirds of its length. 

Genitalia 

The gross morphology of the genitalia of Rabdotus is typical of 

the family and has previously been described lBinney, 1875b; Pilsbry, 



1901-1902, 1946). The pallial gonoducts are united for much of their 

lengths as a spermoviduct; the free oviduct and vas deferens diverge 
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at the anterior end of the spermoviduct, The free oviduct is relatively 

short; its anterior end is marked by its junction with the spermathecal 

duct at the posterior end of the vagina. The ovate or globose 

spermatheca is borne at the end of an unbranched duct which is approxi

mately equal in length to the spermoviduct. The vagina may be short or 

long (its length equal to from 5% to 44% of the combined length of the 

terminal male genitalia). The term "terminal male genitalia" as used 

here and elsewhere in discussions of the relative lengths of organs of 

the reproductive system refers to the penis, epiphallus, and epiphallic 

caecum. The base of the cylindrical penis is enveloped in a thick 

sheath; the posterior region of the penis contains numerous diverticula 

(letter dated 12 November 1974 from Abraham s. H, Breure, Division of 

Systematic Zoology, University of Leiden, Leiden, The Netherlands; 

Christensen, unpublished observations) which are visible in histological 

sections or cleared whole mounts of the genitalia but are not apparent 

when the exterior of the penis is viewed in gross dissection; these are 

the ducts reported by Pilsbry (1946, Fig. 3A, part b) to be present in 

the epiphallic region of Rabdotus schiedeanus and are similar to those 

found in Naesiotus by Van Mol (1972). As seen in gross dissection, the 

penis and epiphallus merge imperceptibly, although the diameter of the 

region of the penial diverticula is usually greater than that of the 

anterior penis or epiphallus. The epiphallus is continued posterior to 

the entrance of the vas deferens as a cylindrical caecum which bears 

the insertion of the penial retractor muscle at or near its distal end, 



43 

The retractor muscle originates from the floor of the lung. After its 

emergence from the spermoviduct the vas deferens closely follows the 

free oviduct and then the vagina to a point near the junction of the 

vagina and penis1 it enters the penial sheath at or near the anterior 

margin of the sheath, is contained within the sheath from that point to 

its posterior margin, then closely follows the course of the penis and 

epiphallus to the posterior end of the epiphallus, at which point the 

vas deferens enters the terminal male genitalia. The genital atrium is 

very short. 

The assertion (Odhner, 1950) that no epiphallic caecum is 

present in Rabdotus montezuma is incorrect and is the result of an error 

in the figure of the genitalia of this species published by Pilsbry 

(1901-1902, pl. 52, Fig. 25), which indicates that the vas deferens 

enters the terminal genitalia at the insertion of the retractor muscle. 

In this species, as in all other Rabdotus which have been dissected, 

an epiphallic caecum is present and the vas deferens enters at the 

junction of the caecum and the epiphallus. 

As predicted by Pilsbry (1946) , the relative proportions of the 

various structures of the genitalia vary among the species of Rabdotus 

and are useful indicators of affinities within the genus. Twenty-one 

Baja California species and one additional subspecies were examined in 

this respect during this study; their genitalia are illustrated (Figs. 

21-44) and the relative proportions of the vagina, penis, epiphallus, 

and epiphallic caecum (expressed as the length of each structure as a 

percentage of the total length of the terminal male genitalia) are 

listed in Table 1. 



Fig. 21. Genitalia of Rabdotus {~abdotus) sufflatus (Gould in Binney, 
1859} ~~ t1BM 6374-B. 0.8 mi southwest of La Burrera. Scale 
line 10 mm. 

AG Albumen Gland 

EC Epiphallic Caecum 

EP Epiphallus 

FO Free Oviduct 

HD Hermaphroditic Duct 

PD Upper portion of Penis, including Penial Diverticula 

PR Penial Retractor Muscle 

PS Lower portion of Penis, including Penial Sheath 

SD Spermathecal Duct 

SO Spermoviduct 

SP Spermatheca 

VA Vagina 

VD Vas Deferens 
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Fig. 21. Genitalia of Rabdotus (Rabdotus) sufflat~s (Gould in Binney, 
1859}. 

44 



Fig. 22. Genitalia of Rabdotus (Rabdotus) levis (Dall, 1893) -- WBM 
6373~A. La Laguna. - Scale line 10 mm. 
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Fig. 23. Genitalia of Rabdotus (Leptobyrsus ) dentifer lamellifer 
(Pilsbry, 1896), I WBM 5310. San Jose Comondu. 
Scale line 10 mm. 



Fig. 24. Genitalia of Rabdotus (Leptobyrsus) dentifer lamellifer 
(Pilsbry, 1896), II -- WBM 6471. 5.3 mi west of San Nicolas 
Bay. Sca l e lin e 10 mm. 

47 



Fig. 25. Genitalia of Rabdotus (Leptobyrsus) dentifer lamellifer 
(Pilsbry, 1896), III -- -ccc 3215-B. Carmen Island. 
Scale line 10 mrn. 
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Fig. 26. Genitalia of Rabdotus (Leptobyrsus) dentifer johnstoni 
(Hanna, 192 3) -- WBM 5250 .• Santa Catalina Island. Scale 
line 10 mm. 
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Fig. 27. Genitalia of Rabdotus (Leptobyrsus) gabbi (Crosse and 
Fischer, 1872) WBM 6472. Transpeninsular Highway at 
KM 77 north of La Paz. Scale line 10 rnm. 



Fig. 28. Genitalia of Rabdotus (Leptobyrus) hannai (Pilsbry, 1927) -
WBM 6536. Magdalena Island. Scale line 10 mm. 
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Fig. 29. Genitalia of Rabdotus (Leptobyrsus) spirifer (Gamb, 1868) -
CCC 3092-E. Vicinity of Valle Perdido. Scale line 10 mm. 
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Fig. 30. Genitalia of Rabdotus (Leptobyrsus) rimatus (Pfeiffer, 
1846) -- CCC 3335-D. l-2 mi west of Boca de la Sierra. 
Scale line 10 mrn. 
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Fig. 31. Geni ta1ia of Rabdotus (Leptobyrsus) veseyianus (Da11, 1893) 
CCC 3325-A. Espiritu Santo Island. Scale line 10 mrn. 
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Fig. 32. Genitalia of Rabdotus (Leptobyrsus) excelsus (Gould, 1853) 
WBM 5831. Playa Coromuel, north o£ La Paz. Scale line 
10 mrn. 
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Fig. 33. Genitalia of Rabdotus (Leptobyrsus) pallidior (Sowerby, 
1833) --CCC 3113-c. 2.0 rni southwest of La Burrera. 
Scale line 10 mm. 
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Fig. 34. Genitalia of Rabdotus (Leptobyrsus) harribaueri (Jacobson, 
1958) -- CCC 3116-D. 23.4 mi by road northeast of Santa 
Catarina. Scale line 10 mm. 
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Fig. 35. Genitalia of Rabdotus (Leptobyrsus) cosmicus (Mabille, 
1895) -- CCC 3272. San Bartolo. Scale line 10 mm. 
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Fig. 36. Genitalia of Rabdotus (Leptobyrsus) montezuma (Dall, 1893) -
CCC 3366-B. l-2 mi west of Boca de la Sierra. 
Scale line 10 mm. 



Fig. 37. Gen italia of Rabdotus (Leptobyrs us) b e ldingi (Coop e r, 
1892) -- CCC 3111-A. La Laguna. Scale line 10 mm. 

60 



Fig. 38. Genitalia of Rabdotus (Leptobyrsus) altus (Dall, 1893) -
CCC 3357-B. San Bartolo. Scale line 10 rnm. 
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Fig. 39. Genitalia of Rabdotus (Leptobyrsus) laevapex Christensen 
and Miller, 1977 -- CCC 321.8-A. Cerralvo Island. 
Scale line 10 rnrn. 
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Fig. 40. Genitalia of Rabdotus (Leptobyrsus) xantusi (Binney, 
1861) -- WBM 5322. 2.2 mi north of El Saucito. Scale 
line 10 rom. 
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Fig. 41. Genitalia of Rabdotus (Plicolumna) inscendens (Binney, 
1861) -- CCC 3114-C. Vicinity of Valle Perdido. Scale 
line 10 mrn. 
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Fig. 42. Genitalia of ~a?3otus _ (Plicolumna) artemisia (Binney, 
1861) -:--~- CCC 3115. - 23.4 m.1. by road northeast of Santa 
Catarina. Scale line 10 mm. 
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Fig. 43. Genitalia of Rabdotus (Plicolumna) new species C -- WBM 
5321. 2.2 rni north of El Saucito. Scale line 10 rnm. 
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Fig. 44. Genitalia of Rabdotus (Plicolumna) abbreviatus (Cooper, 
1892) --CCC 3328-B. 1-2 mi ·west of Boca de la Sierra. 
Scale line 10 mm. 
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Table l. Relative proportions of genitalia of Baja California Rabdotus. 

-------------
Length of penis as Length of epiphallus Length of epiphallic Length of vagina 

percentage of as percentage of caecum as percentage as percentage of 
Subgenus and length of terminal length of terminal of length of ter- length of terrni-
species name male genitalia male genitalia minal male genitalia nal male genitalia 

Rabdotus ~· s. 
sufflatus 31-41% 32.,.44% 24-32% 11-18% 
levis 36 46 18 15 

Le)2tobyrsus 
d. lamellifer 67-83 6-8 11-25 18.,-41 
d. johns toni_ 74-79 6-10 14-:-19 22..,.23 
gabbi 73 7 20 41 
hannai 65.,-71 10.,-12 20-:-22 29-37 
spirifer 62-70 8-14 19-27 30-44 
rimatus 59-70 11-19 17-30 21-34 
vese;tianus 78-86 5-6 10-15 13-15 
exce1sus 62-64 12-13 23-26 29-33 
pallidior_ 58-66 11-:-17 17-28 30-39 
harribaueri 63-66 13-15 20-22 35-42 
cosmicus 65.,..66 12-14 20-23 27-36 
montezuma 64-68 13-14 19-23 30-41 -
beldingi 70-76 16 8-14 11-17 
altus 19-30 23-32 41-57 6-14 ---· laevapex 26-39 35-47 22-32 5-8 
xantusi 60-64 20-21 15-20 24-27 

P1icolumna 
inscendens 20-30 37-46 28-,.35 9-15 
artemisia 29-36 32-41 29-32 9-12 
new species c 38 38 25 12 
abbreviatus 25-36 36-41 28-38 11-16 

0\ 
Q) 



CHAPTER 4 

SYSTEMATIC ACCOUNTS OF SUBGENERA AND SPECIES 

In this systematic account of Baja California land snails of the 

genus Rabdotus 28 species and 3 subspecies are recognized. These are 

assigned to 3 subgenera. The subgenus Rabdotus ~· ~· contains species 

having globose, ovate, or conical shells with rounded embryonic whorls, 

with peristomes weakly or not reflected, and which lack columellar 

laminae. In those species which have been studied anatomically the 

mantle is not marked with prominent dark spots or blotches and the 

length of the penis is less than one-half of the total length of the 

terminal male genitalia; the length of the vagina is less than one-fifth 

of that total length. The subgenus Leptobyrsus contains species having 

oblong shells with rounded or flat-sided embryonic whorls, with peri~ 

stomes usually strongly reflected and often revolute, and which often 

possess columellar laminae. In members of this group the mantle is 

usually not marked with dark spots or blotches and the length of the 

penis is usually greater than the combined lengths of the epiphallus 

and epiphallic caecum; the length of the vagina is usually greater than 

one-fifth of the total length of the terminal male genitalia. The 

subgenus Plicolumna contains species having cylindrical or elongated 

shells with angulate or carinate embryonic whorls, with peristomes only 

weakly reflected, and which lack columellar laminae. In members of this 

group the mantle is marked with dark spots or blotches and the length of 
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the penis is less than one-half of the total length of the terminal male 

genitalia; the length of the vagina is less than one-fifth of that total 

length. 

Subgenus Rabdotu~ Albers, 1850 

Rabdotus Albers, 1850, p. 164 (as subgenus of Bulimus_ Scopoli, 

1786, not 1777); type by subsequent designation (Kobelt, 1880, in 1879-

1881, p. 267), Bulimulus §ealbatu~ Say (=Helix dealbata Say, 1821). 

RhabdotusPfeiffer, 1855, p. 157 (error for, or unjustified 

emendation of, Rabdotus Albers 1850). 

Orthotomium Crosse and Fischer in Fischer and Crosse, 1875, in 

1870-1878, p. 473 (as "groupe" of Bulimulus Leach, 1814); type by 

original designation, Bulimulus sufflatus Gould (=Bulimus sufflatus 

Gould in Binney, 1859). 

Globulinus Crosse and Fischer in Fischer and Crosse, 1875, in 

1870-1878, p. 475 (as "subsectio" of Orthotomium Crosse and Fischer in 

Fischer and Crosse, 1875); type by original designation, Bulimulus 

sufflatus Gould (=Bulimus sufflatus Gould in Binney, 1859). 

Globulus Mabille, 1895, p. 69 (error for Globulinus Crosse and 

Fischer in Fischer and Crosse, 1875; not Globulus Schumacher, 1817, 

Sowerby, 1834, or Ehrenberg, 1841). 

The nominate subgenus of Rabdotus is the second largest of the 

three subgenera of Rabdotus and is the only one definitely known to 

occur in the United States and on the Mexican mainland. Five species 

occur in Baja California and on islands in the Gulf of California and 

about a half dozen inhabit the mainland (mainland species treated by 
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Pilsbry, 1946, 1953; Hubricht, 1960; Pratt, 1969, 1974; Fullington and 

Pratt, 1~74). No species is common to both sides of the Gulf of 

California. In Baja California one species (~. sufflatus) is widely 

distributed in the Cape Region of the peninsula and also occurs in the 

southern portion of the Sierra de la Giganta and on the islands of San 

Jose, Espiritu Santo, and Cerralvo. Four species are restricted to the 

Cape Region. 

The shells of Baja California species of Rabdotus s. s. are 

globose, ovate, or acutely conical in shape and have rounded embryonic 

whorls. They are not strongly sculptured but may bear growth wrinkles, 

spiral striae, or minute raised spiral thread~, The peristome is weakly 

or not reflected and is never revolute. The columella is without a fold 

or lamina. 

Only two of the Baja California species of this subgenus have 

been dissected, and in only one (Rabdotus sufflatus) has the mantle 

pigmentation been observed. In this species the mantle collar may be 

marked with minute dark flecks, but the mantle is without prominent dark 

spots or blotches. 

The genitalia of Rabdotus sufflatus and R. levis have been 

examined, although only a single specimen of the latter species was 

available for study. In these species none of the elements of the 

terminal male genitalia ~enis, epiphallus, and epiphallic caecum) 

comprises more than 50% of the total length of these structures. The 

average length of the epiphallus is slightly greater than that of the 

penis and the epiphallic caecum is slightly shorter than the other two 
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structures. The vagina is relatively short, its length being less than 

20% of the total length of the terminal male genitalia. 

No detailed comparative study has been made of the genitalia of 

mainland representatives of Rabdotus ~·~.,although it is apparent that 

considerable structural variation exists within the group. In Texas 

specimens of .!3-: dealbatus, type species of the genus, dissected by W. B. 

Miller the epiphallus is relatively shorter (its length equal to 20-23% 

of the total length of the terminal male genitalia) than in the Baja 

California species examined (in which it constitutes 32-46% of that 

length) and the penis and epiphallus are correspondingly greater in rela

tive length. 

Rabdotus dealbatus and the Baja California species here assigned 

to Rabdotus ~· ~· appear to be closely related to each other and to form 

a natural group within the genus, although dissection of peninsular and 

mainland species not yet studied anatomically is necessary to confirm 

their allocation to this subgenus and to determine the anatomical varia

tion present in the group. 

The oldest name applicable to this genus is Rabdotus Albers, 

1850. Kobelt (1879~1881) selected Bulimulus dealbatus as its type 

species from among those included in the group by Albers; the citation 

by Zilch (1959-1960) of ~· sufflatus as type is incorrect, The name has 

sometimes appeared in print as "Rhabdotus," a spelling first used by 

Pfeiffer (1855) but not a permissible emendation under current rules of 

nomenclature. Martens (1860) placed Albers' name (as Rhabdotus) in the 

synonymy of Scutalus Albers and Pilsbry (1897-1898) believed it to be a 

homonym of Rabdota Dejean. Crosse and Fischer (1875, in Fischer and 
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Crosse, 1870-1878) provided two names, Orthotomium and Globulinus, for 

this taxon, both with Bulimulus sufflatus as type. Orthotomium was used 

for a number of years for this group by those believing Rabdotus to be 

preoccupied, but Globulinus has been generally disused since its 

publication except by Mabille (1895), whose "Globulus" was evidently a 

misspelling of this name. 

Rabdotus (Rabdotus) sufflatus (Gould in 
Binney, 1859) 

Bulimus vesicalis Gould, 1853, p. 375, pl. 14, Fig. 1--Lower 

California; preoccupied name, not Bulimus\vesicalis Pfeiffer, 1853. 

Gould and Carpenter, 1857, p. 203. Binney, 1858, p. 198. Pfeiffer, 

1859, pp. 467-468. Binney, 1861, p. 331. Gabb, 1868, p. 237, pl. 16, 

Fig. 6--lowlands about La Paz. Johnson, 1964, p. 167. 

Bulimus sufflatus Gould in Binney, 1859a, p. 25--new name for 

Bulimus vesica1is Gould, 1853, not Pfeiffer, 1853. Binney, 1859b, 

p. 188. Carpenter, 1864, p. 541. Gabb, 1868, pl. 16, Fig. 6 (in 

figure caption). Crosse, 1871, pp. 207-209, Johnson, 1964, p, 155. 

Bulimus vesicalis IsufflatusJ Gould in Binney, 1859. Gould, 

1862, p. 184. 

Bulimus juarezi Pfeiffer, 1865, p. 832--in provincia pacifica 

reipublicae Mexicanae. Pfeiffer, 1866 in 1860-1866, p. 280, pl. 69, 

Figs. 1-2. Pfeiffer, 1868, p. 123. Fischer and Crosse, 1870~1878, pl. 

20, Figs. 24-25 (in figure caption), 

Mormus sufflatus Gould in Binney, 1859. Tryon, 1866-1868, 

p. 172, pl. 10, Fig, 6. Binney, 1884, p. 123. 



Bulimulus sufflatus Gould in Binney, 1859. Binney and Bland, 

1869, p. 206, Fig. 356. Fischer and Crosse, 1870-1878, pp. 463, 468, 

470, 473, 475, 568-570, pl. 19, Figs, 17-18, pl. 20, Figs. 23-25. 

Binney and Bland, 1871, p. 209, pl. 9, Figs. 8, 13. Binney, 1875a, 

p. 224, pl. 16, Fig. 12. Binney, 1878, p. 20. Kobelt, 1879-1881, 

p. 226, pl. 82, Fig. 11. Clessin, 1881, p. 247. Binney, 1885, p. 22. 

Martens, 1885, p. 196. Cooper, 1892a, p. 16. Cooper, 1894, p. 140, 
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pl. 5, Figs. 9, 11--El Taste Mountains, 3200 feet altitude; San Jose 

del Cabo. Dall, 1897, p. 357. Pilsbry, 1897-1898, pp. 136-137, pl. 18, 

Figs. 38-42, 44. Martens, 1890-1901, pp. 240, 244-245. Pilsbry, 1901-

1902, pp. xxxv, 152. Hanna, 1923, pp. 485-486--Ceralbo Island, La Paz, 

Ensenada de la Palma. Lowe, 1933, p. 75--Ensenada de los Muertos. 

Chevallier, 1965, p. 20. 

~- !sic] (Mormus) sufflatus Gould in Binney, 1859, Cooper, 

1891, p. 102--San Jose del Cabo to La Paz. 

Bulimulus pilula Cooper, 1892b, p. 210--Punta Arena; mis

identification, not Bulimus pilula Binney, 1861, cf. specimens, USNM 

126138. 

Bulimulus sufflatus var. insularis Cooper, 1892b, pp. 212~213-

Espiritu Santo Island. Cooper, 1894, p. 140. Stearns, 1894, p. 165, 

Pilsbry, 1897-1898, p. 137. Pilsbry, 1901-1902, p. xxxv. New synonymy. 

Bulimulus sufflatus insularis Cooper, 1892. Cooper, 1893, 

p, 340, pl. 14, Figs. 6a-6b. 

Bulimulus (Orthotomium) sufflatus Gould in Binney, 1859. Dall, 

1893b, p. 646, pl. 72, Fig. 9. Stearns, 1894, pp. 164-165--Point San 

Quentin, La Paz. 



Bulimulus (Orthotomium) sufflatus variety insularis Cooper, 

1892. Dall, 1893b, p. 646. 

Bulimulus sufflatus var. chinchensis Cooper, 1894, p. 140, pl. 

5, Fig. lQ--El Chinche Mountains, 2000 feet altitude. Pilsbry, 1897-

1898, p. 137. Pilsbry, 1901-1902, xxxv. New synonymy. 
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Bulimulus (Globulus) sufflatus Gould in Binney, 1859. Mabille, 

1895, p. 69. 

Bulimulus (Globulus) recognitus Mabille, 1895, pp. 69-70--Basse 

Californie. 

Bulimulus recognitus Mabille, 1895. Pilsbry, 1897-1898, pp. 

137-138. Pilsbry, 1901-1902, p. xxxv. Ancey, 1905, p. 314. Hanna, 

1923, pp. 485-486. 

Bulimulus insularis Cooper, 1892. Hanna, 1923, p. 485. 

Bulimulus chinchensis Cooper, 1894. Hanna, 1923, p. 485. 

Bulimulus (Rabdotus) sufflatus Gould in Binney, 1859. Zilch, 

1959-1960, p. 490, Fig. 1725. 

Rabdotus (Rabdotus) sufflatus Gould in Binney, 1859. Emerson 

and Jacobson, 1964, pp. 317-318--east and west sides, Isla San Jose. 

Hanna and Smith, 1968, pp. 383, 395-396. Breure, 1975b, p. 1148. 

Rabdotus sufflatus Gould in Binney, 1859. Christensen and 

Miller, 1976b, p. 51. 

Description. Shell (Figs. la-ld) thin to moderately solid (more 

solid in subfossil specimens), 15.9-35.0 rom in height, 11.5~21.8 mm in 

diameter, ratio of height to diameter 1.30-1.62, ratio of shell height 

to aperture length 1.49-1.80, whorls 4-3/8 to 5-7/8 (note: minimum 
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dimensions and whorl count of adult shells difficult to determine as 

small adults are difficult to distinguish from juvenil~ specimens; 

figures given here are approximate); embryonic whorls 1-3/4 to 1-7/8 in 

number, rounded, with moderately strong axial riblets which are 

irregular and wavy on first one-half whorl, more regular thereafter, 

their interstices crossed by fine spiral threads; shell globose, spire 

convex in outline or obtusely conic; whorls convex, sutures moderately 

impressed; sculpture of weak to moderately strong growth wrinkles which 

are sometimes crossed by minute spiral striae and threads; shell with a 

thin yellow periostracum which may be deciduous in patches or longi

tudinal strips; color of shell white or light- or yellow-brown with a 

pale peripheral band, this band weakly bordered by color slightly darker 

than that of the remainder of the shell surface; last whorl rounded at 

periphery, sometimes descending slightly at aperture; columellar margin 

of aperture reflected, basal and palatal margins sometimes thickened 

within, weakly or not reflected, not revolute; terminations of peristome 

joined by a thin glaze or by a thin or weakly raised parietal callus; 

columella without lamina; basal region of shell barely perforate to 

narrowly umbilicate. 

Mantle collar and anterior margin of pallial roof adjacent to 

collar with minute dark flecks, mantle otherwise without dark markings. 

Genitalia (Fig. 21). Total length of terminal male genitalia 

18.0-28.0 mm; penis 5.5-10.0 mm in length (31-41% of length of male 

genitalia); penial sheath 2.5-4.0 mm in length (33~47% of length of 

penis); region of penial diverticula adjacent to sheath, the maximum 



77 

diameter of this portion of penis about two and one-half times that of 

penial sheath, about four times that of epiphallus; epiphallus 7.0~11.0 

mm in length (32-44% of length of male genitalia); epiphallic caecum 

4.5-7.0 mm in length (24-32% of length of male genitalia); vagina 2.5-

4.0 mm in length (11-18% of length of male genitalia); spermathecal duct 

22-32 mm in length, its diameter increasing, sometimes abruptly, at a 

point one-third to one-half of the length of the duct posteriad of its 

anterior end, to as much as five times that of anterior part of duct, 

then gradually decreasing to about that of_anterior portion of duct; in 

specimens in which this swelling is pronounced, this portion of the 

sperroathecal duct may contain remnants of spermatophores; spermatheca 

globose; free oviduct cylindrical, not enlarged. 

Jaw figured and described by Binney and Bland (l871) , Binney 

(1875a, 1884), and Fischer and Crosse (1870-1878). 

Radula figured and described by Binney and Bland (1871), 

Fischer and Crosse (1870-1878), and Binney (1884). 

Diagnosis. The shell of Rabdotus sufflatus is generally more 

globose than that of any other Baja California Rabdotus except R. pilula. 

That is a smaller species (maximum height 16.2 mm), and fresh specimens 

of it have two or three brown spiral bands on the body whorl of the shell. 

R. new species A is also smaller than most R. sufflatus (maximum height 

of~· new species A 18.9 rom) and is less globose than that species. The 

characters by which R. pilula and ~- new species A can be distinguished 

from ~· sufflatus are more extensively discussed in the systematic 

treatments of those two species. 
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Taxonomic Remarks. Rabdotus sufflatus was first described as 

Bulimus vesicalis Gould, 1853 (no type specimen designated, type 

material collected by Maj. Rich; one specimen figured by Gould, 1853, 

pl. 14, Fig. 1; type locality: Lower California). Johnson (1964) 

identifies "Maj. Rich" as Major William Rich and states that he 

collected shells at La Paz and San Jose. Binney (1859a) reported that 

Gould's name, published in October 1853, was a homonym due to a prior 

use of the name and that this name being preoccupied by a species 

described by Pfeiffer (March, 1853) Gould suggests sufflatus in its 

stead. That Binney regarded Gould, rather than himself, as the author 

of the replacement name is demonstrated by_ the later citation by Binney 

and Bland (1869) of the species as "Bulimulus sufflatus Gould." 

Johnson (1964) located the type material of Bulimus vesicalis Gould 

and designated the specimen figured by Gould (1853, pl. 14, Fig. 1) as 

the type; although Johnson referred to this specimen, MCZ 169423, as 

the holotype, his action in designating this as type, rather than 

selecting one of the three "paratypes" (MCZ 217125), makes this a 

lectotype (the "paratypes" are actually lectoparatypes). Emerson and 

Jacobson (1964) restricted Gould's type locality of "Lower California" 

to "La Paz." 

A synonym of Rabdotus sufflatus is Bulimus juarezi Pfeiffer, 

1865 (type material from the Hugh Cuming collection, one specimen, 

presumably from this material, figured by Pfeiffer, 1860-1866, pl. 69, 

Figs. l-2; type locality: in provincia pac'ifica reipublicae Mexicanae). 

Three syntypes of ~- juarezi (BMNH 1975421) are in the collection of the 

British Museum (Natural History) {letter dated 2 March 1976 from A. s. 



H. Breure, Department of Systematic Zoology, University of Leiden, 

Leiden, The Netherlands). B. juarezi was first recognized as a 

synonym of Gould's ~· sufflatus by Crosse (1871). 
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Bulirnulus sufflatus var. insularis Cooper, 1892b (no type 

specimen designated, but type material, 4 fossil specimens, collected by 

w. E. Bryant; type locality: Espiritu Santo Island) was said to differ 

from typical Rabdotus sufflatus in that compared to Gould's type they 

are not so swollen (while others we have seen are much more so), but 

they closely resemble some from toward La Paz in form, being more 

narrowly ovate, but smaller. A half-grown specimen was said to closely 

resemble a large specimen of "~· pilula" (in reality probably a small 

R. sufflatus) from Point Arena, while fully adult shells were more 

thickened than peninsular shells, sometimes having a thick parietal 

callus. One specimen was said to have a blunt tooth on the parietal 

wall. Cooper gave the dimensions of his variety as 1. 20 inch long, 

0.70 wide, mouth 0.65 long, 0.50 wide and stated that it had a 

thickened but unexpanded peristome. Cooper (1893, pl. 14, Figs. 6a-6b) 

figured a specimen of this variety, probably one of the syntypes. No 

specimens are known to be extant which can be proven to be syntypes, 

but a specimen in the collection of the u. S. National Museum is 

probably a syntype of B. s. var. insularis. This specimen (USNM 

126129) was collected on Espiritu Santo Island by Bryant, and thus its 

data match those of Cooper's types. As Cooper is known to have sent 

specimens of some of his taxa to Dall, this single specimen was 

probably received from him. The specimen is figured here (Fig. ld); it 



has 5 whorls and is 26.8 mm in height, 19.0 mm in diameter, and its 

aperture length is 18.3 mm. 
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Several authors have expressed doubts concerning the validity 

of Cooper's "var. insularis." Stearns (1894) remarked that specimens 

from La Paz did not differ from Cooper's specimens, and Hanna (1923) 

expressed the opinion that Cooper's name would better be dropped unless 

its validity were to be verified by study of additional and newly

collected material. Emerson and Jacobson (1964) also agreed that study 

of additional specimens from Espiritu Santo would be necessary to 

establish "insularis" as a valid subspecies. 

From study of Cooper'·s remarks concerning his variety, and 

after examination of specimens of this snail from Espiritu Santo Island, 

I can find no differences that would justify recognition of the Espiritu 

Santo population of Rabdotus sufflatus as a separable subspecies and 

therefore regard Bulimulus sufflatus var. insularis Cooper as a 

synonym of typical R. sufflatus. The characters of the insular snail, 

as far as they are known, are well within the range of variation 

exhibited by this species on the peninsula of Baja California and, 

specifically, in the vicinity of La Paz, type locality of ~· sufflatus. 

The name Bulimulus sufflatus var. chinchensis Cooper, 1894 (no 

type specimen designated, but type lot consisted of 4 syntypes, one 

figured by Cooper, 1894, pl. 5, Fig. 10; type locality: El Chinche 

Mountains, at 2000 feet altitude}, was provided for specimens said to 

"approach nearer to large ~· pilula !probably in reality Rabdotus 

sufflatusJ than do specimens from El Taste Mountains." Cooper's figure 

of this variety shows a specimen which does not appear to be separable 



from typical R. sufflatus. B. s. var. chinchensis is here regarded as 

a synonym of typical R. sufflatus. 
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Bulimulus (Globulus) recognitus Mabille, 1895 (no type specimen 

designated, but type material collected by L. Diguet; type locality: 

Basse Californie), was described rather fully by its author, but his 

failure to compare it to other species or to illustrate the supposed 

new species prevented recognition of its identity until the type 

specimen was examined. Ancey (1905) studied the holotype in the 

collection of the Paris Museum and expressed the opinion that it was a 

young specimen of Rabdotus cosmicus. Hanna (1923) suggested that 

Mabille's species was probably a synonym of~- sufflatus, a judgment 

which was later confirmed by Hanna and Smith (1968). They examined 

the type specimen and figured it (Hanna and Smith, 1968, Fig. 9), 

Although they refer to this specimen as a "lectotype," it must be the 

holotype as it is the only specimen in the type lot. 

Bulimulus sufflatus was designated as the type species of 

Orthotomium Crosse and Fischer in Fischer and Crosse, 1875, in 1870-1878, 

the "second group" of Bulimulus in the arrangement of that genus by 

Fischer and Crosse, and also as the type of Globulinus Crosse and 

Fischer in Fischer and Crosse, 1875, in 1870-1878, a "sub-section" of 

Orthotomium. Zilch (1959-1960) stated that this species was the type 

of Rabdotus Albers, 1850, but Emerson and Jacobson (1964) showed that 

K.obelt (1879-1881) selected Bulimulus dealbatus (Say) as type species 

of this taxon. 
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Range and Habitat. Rabdotus sufflatus is an abundant species 

which occurs practically throughout the Cape Region of Baja California 

at low elevations and also in the southern part of the Sierra de la 

Giganta and on the islands of San Jose, Espiritu Santo, and Cerralvo in 

the Gulf of California (Fig. 45). R. sufflatus is one of the few 

species of Baja California Rabdotus which can be said to be widely 

distributed, and its range extends north from Cabo San Lucas for a 

distance of over 200 mi. 

The northernmost site at which Rabdotus sufflatus has been 

collected is along the Transpeninsular Highway about 40 mi northeast 

of Villa Insurgentes and _about 30 mi south of Loreto. It has also been 

collected at another locality about 10 mi farther south. No records of 

this species are known from the peninsula in the region between these 

localities and La Paz; it does occur on San Jose Island, in the Gulf of 

California east of this region, and the paucity of records from this 

part of the peninsula is probably due to the almost complete lack of 

roads there, which has prevented malacologists from working in this 

part of Baja California. 

A record of the occurrence of this species at Point San Quintin 

(Stearns, 1894) is erroneous. 

As mentioned above, Rabdotus sufflatus is a common snail in the 

Cape Region of the peninsula, and has been collected at many locations 

there at elevations of up to about 3000 feet. It also occurs on 

Cerralvo Island. Although the species has been recorded from Espiritu 

Santo Island, the specimens from that location which I have seen 

(USNM 126129, SSB 8551) are apparently subfossil and the species may be 
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extinct on that island. Subfossil specimens have also been collected 

near Punta San Lorenzo, on the peninsula across the San Lorenzo Channel 

from Espiritu Santo Island. Both on the island and at Punta San Lorenzo 

subfossil shells of this species are found with subfossil specimens of 

Xerarionta; neither R. sufflatus nor Xerarionta has been collected alive 

in these locations, and both are probably extil-1et there. 

Rabdotus sufflatus is unlike most other Baja California 

Rabdotus in its choice of habitat. R. sufflatus is a species of the low 

desert, where it estivates buried several inches deep in the soil, 

usually under bushes or fallen plants. The estivation site of this 

species was first reported by Lowe (1933}, who found living individuals 

under yuccas and other plants at Ensenada de los Muertos. Living 

specimens can be found, after considerable effort, by digging in the 

soil in locations where dead shells indicate the presence of this 

species. Only once have I observed this species to estivate in a loca-

tion other than in the soil; a single snail was found sealed to the base 

of a small tree, just above the ground, at a location on the coastal 

plain east of San Jose del Cabo. 

Rabdotus (Rabdotus) pilula 
(Binney, 1861) 

Bulimus pilula Binney, 1861, p. 332, Fig.--in paeninsulae 

Californiae, ad "Todos Santos Mission," et in insula "Marguerita." 

Pfeiffer, 1864, p. 45. Pfeiffer, 1868, p. 126. 

Mormus pilula Binney, 1861. Tryon, 1866-1868, p. 173, pl. 10, 

Fig. 7. 



85 

Bulimulus pilula Binney, 1861. Binney and Bland, 1869, pp. 

206-207, Fig. 357. Fischer and Crosse, 1870-1878, pp. 570-571, pl. 21, 

Figs. 6-6a. Clessin, 1881, p. 247. Binney, 1885, p. 22. Cooper, 

1892a, p. 15. Cooper, 1894, pp. 140, 143, pl. S, Fig. 12. Pilsbry, 

1897-18!98, pp. 138-139, pl. 18, Figs. 34-35, pl. 25, Fig. 57. Pilsbry, 

1901-1902, p. xxxv. Hanna, 1923, p. 485. Chevallier, 1965, p. 20. 

Bulimulus (Mormus) pilula Binney, 1861. Cooper, 1891, p. 102-~ 

San Jose del Cabo. 

Bulimulus (Orthotomium?) pilula Binney, 1861. Dall, 1893b, 

p. 646, pl. 72, Fig. 10. 

Bulimulus cooperi 'Dall' Cooper, 1895, pp. 163-164. Dall, 

1896a, p. 5. Pilsbry, 1897-1898, p. 139, pl. 18, Figs. 34-37. Pilsbry, 

1901-1902, p. xxxv. Hanna, 1923, p. 485. New synonymy. 

Bulimulus (.Orthotomium) cooperi Cooper, 1895. Dall, 1897, 

p. 358. 

Description. Shell (Figs. le-lh) moderately solid to solid, 

11.0-16.2 mm in height, 8,5-11.6 mm in diameter, ratio of height to 

diameter 1.29-1.49, ratio of shell height to aperture length 1.58-1.75, 

whorls 4-1/4 to 5; embryonic whorls (Fig. 20a) about 1-7/8 in number, 

rounded, with numerous closely-spaced axial riblets, the interstices of 

which are crossed by fine spiral threads; shell globose, spire convex 

in outline or obtusely conic; whorls convex, sutures impressed; 

sculpture of weak to moderately strong growth wrinkles; periostracum 

absent in all specimens examined; shell white, unmarked or with two 

narrow brown spiral bands, one above and one below periphery, sometimes 



86 

with an additional band just below suture; last whorl with rounded 

periphery, not ascending or descending at aperture; columellar margin 

of peristome reflected, basal margin weakly reflected, not revolute, 

palatal margin not reflected or only weakly so, not revolute; termina-

tions of peristome joined by a thin glaze or by a weakly raised parietal 

callus; columella without lamina; basal region of shell narrowly 

umbilicate. Soft parts unknown. 

Diagnosis. The globose shape of the shell of Rabdotus pilula 

distinguishes this species from most other Baja California Rabdotus; in 

only ~- sufflatus and ~- levis is the height/diameter ratio as low as 

in this species. That of ~- new species A is slightly higher. The 
'. 

shell of R. pilula is usually smaller than those of individuals of 

these three species, although some specimens of each are within the 

size range of R. pilula. Adult R. pilula shells are thicker and more 

solid than those of individuals of R. sufflatus of similar size, and 

the umbilicus is considerably larger in the former species than in the 

latter. The aperture of R. sufflatus is more capacious than that of 

R. pilula. The brown spiral bands which are present in at least some 

fresh specimens of R. pilula are unlike the markings of any other Baja 

California Rabdotus, although the contrast of the pale peripheral band 

present in shells of ~· new species A and some small individuals of R. 

sufflatus with the darker ground color of these shells may give them.an 

appearance superficially similar to that of ~· pilula. In these two 

other species the bands are not as distinct as in ~. pilula. The 



pattern of dark axial streaks of the shell of R. levis distinguishes 

that species. 
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Taxonomic Remarks. Although Rabdotus pilula is a rare species 

and has been collected by only a few of the many malacologists who have 

worked in Baja California, it first appeared in the literature at an 

early date. The species was described as Bulimus pilula Binney, 1861 

(type material collected by J. Xantus; type locality: in paeninsula 

Californiae ad "Todos Santos Mission" et in insula "Marguerita"). The 

description was accompanied by a figure of one of the syntypes and con

tained a single set of measurements: "long. mill. 22, lat. 7. Ap. 9 

longa, 6 lata." These measurements are incorrect and the stated length 

(height} of the shell is grossly inaccurate. No type specimens were 

identified in Binney's description, but Binney and Bland (1869) 

designated as "types" three specimens from "Todos Mission" (an error for 

"Todos Santos Mission") collected by J. Xantus, catalog number 9019 in 

the collection of the Smithsonian Institution. Two of these syntypes 

are now in the collection of the U. s. National Museum where they bear 

the catalog number 9109 ("9019" of Binney and Bland is incorrect). The 

third syntype is in the collection of the Academy of Natural Sciences 

of Philadelphia (ANSP 25701). No lectotype has yet been selected, but 

the action of Binney and Bland (1869) of designating these syntypes as 

types indicates that the lectotype should be selected from among these; 

it also restricted the type locality of the species to Todos Santos. It 

should be noted that the museum labels of both lots, USNM 9109 and ANSP 

25701, now bear the locality "Cape St. Lucas." Two of the syntypes are 



illustrated here (Figs. le, lf). I have not seen the specimens 

supposedly collected on Marguerita {now Margarita) Island, but the 

existence of the species there is doubtful. 

During the thirty years following its description Rabdotus 

pilula appeared in the literature on several occasions (see synonymy), 

usually in the works of authors who merely provided bibliographic 

references to it. An exception was the work of Fischer and Crosse 

U870-1878), which provided illustrations and a description of a 

specimen collected by Xantus and sent to these authors by Binney. 
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No additional specimens of Rabdotus pilula were collected until 

specimens were obtained at San Jose del Cabo by W. E. Bryant (Cooper, 

1891). These specimens have been lost or destroyed, but a specimen from 

this locality was figured by Cooper (1894, pl. s, Fig. 12) and was 

apparently correctly identified as this species. Cooper (l892b) 

reported the collection of six specimens at Punta Arena by Bryant, but 

there is evidence that in this case his identification was incorrect; 

Dall (1893b) stated that these were probably R. sufflatus, and the 

presence in the collection of the U. s. National Museum of a lot {USNM 

126138) labeled "Bulimulus pilula (fide Cooper) W. G, Binney. Punta 

Arena. Bryant." seems to confirm this as the specimens are~· sufflatus 

and were apparently part of Cooper's Punta Arena "pilula'' material. As 

is discussed in the systematic treatment of ~· beldingi, the location 

of the site called "Punta Arena" by Cooper is uncertain. 

Dall was of the opinion that the "Bulimulus pilula" of Fischer 

and Crosse (1870~1878) and of Cooper (1894) was not the Bulimus pilula 

of Binney (1861}. He planned to provide a new name, Bulimulus cooperi, 
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for the supposedly misidentified ~· pilula of Fischer and Crosse and 

Cooper; he later introduced this name (Dall, 1896a). Prior to the 

publication of his 1896 paper, Dall communicated his intention to 

Cooper. Cooper (1895) cited Dall' s still unpublished name as "Bulimulus 

cooperi Dall (~. pilula Crosse and Fischer, not of w. G. Binney)" and 

gave a brief summary of characters supposedly distinguishing this snail. 

'rhe name thus dates from Cooper's work and should be cited as "Bulimulus 

cooperi Cooper, 189S." This was not recognized by previous authors 

because Dall's paper is dated "1895" and was thought to have been 

published in that year. The table of contents of Volume 18 of the 

Proceedings of the U. S. National Museum, the volume containing Dall's 

work, states that the actual publication date was 23 April 1896; this 

work was therefore preceded by Cooper's paper, which was published 

8 June 1895. 

In the discussion immediately following his inadvertent 

introduction of Dall's name, Cooper (1895) referred to the supposedly 

misidentified specimens of Crosse and Fischer (the correct reference is 

Fischer and Crosse, 1870-1878), and also mentioned a specimen which he 

had earlier (Cooper, 1892b) identified as ~· pilula, one of six 

collected at Punta Arena by Bryant. This specimen was said to show 

faint traces of color bands on the shell. As discussed above, Dall 

(1893b) concluded that Cooper's Punta Arena "pilula" were probably~· 

sufflatus; some specimens of that species exhibit a weak pale peripheral 

hand. Cooper did not describe the nature of the bands of his specimen, 

and its identity cannot be determined with certainty. Cooper had no 

intention of describing a new species, and had no specimens which could 
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be considered as "types" of this new taxon. The application of the 

name "B. cooperi" should be restricted to the shell figured by Fischer 

and Crosse (1870-1878, pl. 21, Figs. 6-6a) as B. pilula. Although 

according to Chevallier (1965) this specimen has been lost, the 

description and illustrations of it published by Fischer and Crosse are 

sufficient to permit its identification as ~· pilula. The dimensions of 

this shell as stated by them (height 11 mm, diameter 8.5 em, length of 

aperture 7 mm) are well within the range of variation exhibited by this 

species, and are similar to those of the syntypes of R. pilula (height 

11.4-11.7 mm, diam~ter 8.5-9.0 mm, length of aperture 6,8-7.4 mm for 

the two specimens of USNM 9109). The presence of color bands is the 

only character mentioned by either Cooper (1895) or Dall (1896a) as 

distinguishing B. cooperi from B· pilula. One of the syntypes of the 

latter species (ANSP 25701) shows traces of such bands, and the two 

specimens in the U. s. National Museum (USNM 9109) may simply be too 

faded to show them. I can see no features which distinguish ~· cooperi, 

and it is therefore considered to be a synonym of Bulimus pilula Binney. 

The only worker known to have collected Rabdotus pilula in this 

century is H. E. Gates, who collected several dead specimens at Laguna 

Ranch, east of San Jose del Cabo. One of these specimens is illustrated 

here (Figs. lg-lh). 

Range and Habitat. Rabdotus pilula has been reported to occur 

at Todos Santos and Margarita Island (Binney, 1861) and San Jose del Cabo 

(Cooper, 1891, 1894). A specimen in the U. s. National Museum collec

tion LUSNM 130021) is labeled as having been collected in "mountains 



91 

near La Paz." The specimens collected by H. E. Gates in 1931 at Laguna 

Ranch, 8 mi east of San Jose del Cabo, are the only record which can be 

considered reliable; this is the only locality shown on the map of the 

range of this species (Fig. 46). 

Binney (1861) stated that Rabdotus pilula frequents rocky spots, 

living under mosses. No additional information is available regarding 

the habitat of this species. 

Rabdotus (Rabdotus) levis (Dall, 1893) 

Bulimulus xantusi Cooper, 1892b, p. 213--in part, reference to 

specimens from Rancho Lagunas, near Point Arena, and the Sierra Laguna, 

mostly near La Chuparosa, 2000 ft altitude; misidentification, not 

Bulimus xantusi Binney, 1861; excluding reference to Xantus' specimens, 

which are Rabdotus xantusi (Binney, 1861). 

Bulimu1us (Mesembrinus) xantusi variety levis Dall, 1893b, pp. 

641-642--Rancho Lagunas, Punta Arena, near sea level; Sierra Laguna, 

near La Chuparosa, altitude 2000 ft. 

Bulimulus xantusi var. levis Da11, 1893. Cooper, 1894, pp. 

138~139, pl. 5, Figs. 14-16--El Taste Mountains, about 4000 ft altitude, 

and near Cape St. Lucas. 

Bulimu1us (Thaumastus) digueti Mabi1le, 1895, p. 69--Sierra de 

la Victoria. Ancey, 1905, p. 310. Hanna and Smith, 1968, pp. 383, 395. 

Bulimu1us levis Dall, 1893. Da11, 1896a, p, 5. Pilsbry, 1897-

1898, pp. 140-141, pl. 19, Fig. 64. Pi1sbry, 1901~1902, p. xxxv. Hanna, 

1923, p. 485. 

Bulimu1us (Orthotomium) levis Dall, 1893. Dall, 1897, p. 359. 



0 

110° 
I 

Isla Partido 

~slo Espidtu Santo 

25 

KILOMETERS 

• • 
• 

SAN BARTOLO 

. ,. 
• ·• 

50 

110° 

LUCAS 

Fig. 46. Distribution of Rabdotus (Rabdotus) pilula (Binney, 1861) 
and B:_. (B:_.) levis (Dall, 1893) -- ( e) R. pilula; 
( • ) R. lev is . 

92 



Bulimulus digueti Mabille, 1895. Pilsbry, 1897-1898, pp. 148-

149. Pilsbry, 1901-1902, p. xxxv. Hanna, 1923, p. 502. 
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Rabdotus levis Dall, 1893. Christensen and Miller, 1976b, p. 51. 

Description. Shell (Figs. 2a-2d) moderately solid, 14.3-23.9 mm 

in height, 8.9-14.0 mm in diameter, ratio of height to diameter 1.47-

1.94, ratio of shell height to aperture length 1.78-2.22, whorls s~l/8 

to 6-1/4; embryonic whorls 1-3/4 to 2, rounded, with moderately strong 

regular axial riblets the interstices of which are crossed by fine 

spiral threads; spire weakly convex in outline; whorls convex, sutures 

moderately impressed; sculpture of weak to moderately strong growth 

wrinkles, the upper whorls sometimes with minute spiral threads; shell 

with a thin to moderately thick clear or yellow periostracum which is 

often partially eroded; shell usually marked with numerous white and 

brown axial streaks; last whorl rounded at periphery, sometimes 

ascending slightly at aperture; columellar margin of peristome 

reflected, basal and palatal margins weakly reflected, not revolute; 

terminations of peristome joined by a thin glaze; columella without a 

lamina; basal region of shell narrowly umbilicate. 

Mantle pigmentation not observed. 

Genitalia (pig. 22). Total length of terminal male genitalia 

19,-S mm; penis 7.0 mm in length (36% of length of male genitalia); 

penial sheath 3.0 mm in length (43% of length of penis); region of 

penial diverticula separated from sheath by 1 mm, its diameter about one 

and one-half times that of sheath, about twice that of epiphallus; 

epiphallus 9.0 mm in length (46% of length of male genitalia); 
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epiphallic caecum 3.5 mm in length (18% of length of male genitalia); 

vagina 3.0 mm in length (15% of length of male genitalia); sper.mathecal 

duct 21 mm in length, the central one-third of its length swollen to 

about twice the diameter of anterior and posterior portions; sper.matheca 

globose; free oviduct cylindrical, not enlarged. Observations of 

genitalia based on a single specimen which was preserved and dissected 

several days after death. 

Diagnosis. The overall shape, weakly or not reflected 

peristome, and color markings of the shell of Rabdotus levis distinguish 

this species f~om other Baja California Rabdotus. The numerous brown 

and white streaks which make up the color pattern are a particularly 

useful character, as no other Baja species of similar size is so marked. 

~- dealbatus, a species of the southern United States, is similar to R. 

levis in this respect, but differences in the genital anatomy of these 

two species permit their identification. The epiphallic caecum of Texas 

specimens of ~- dealbatus dissected by W. B. Miller is greater in length 

than is the epiphallus; the length of the epiphallus is greater than 

that of the epiphallic caecum in ~- levis. 

Baja California species likely to be confused with Rabdotus 

levis are two undescribed forms, here called R. new species A and ~· new 

species B. These species are not marked with axial streaks; additional 

characters separating them from R. levis are discussed in the systematic 

treatments of these undescribed species. 

Taxonomic Remarks. The first literature reference to Rabdotus 

levis was in a paper by Cooper (1892b). He misidentified this species 
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as "Bulimulus xantusin and reported that it had been collected in two 

localities in the cape Region of Baja California by W. E. Bryant and G. 

Eisen. Some of these specimens were sent to the U. s. National Museum, 

where Dall recognized that Cooper's identification was incorrect and 

described these specimens as Bulimulus xantusi variety levis Dall, 

1893b. Dall included specimens from "Rancho Lagunas, Punta Arena, near 

sea level, Bryant; Sierra Laguna, near La Chuparosa, altitude 2000 feet, 

Eisen" in his discussion of this form; he did not select a type specimen 

or type locality. In his description he stated that the shell of his 

new variety was smooth, not granu~ated, and had a thin olivaceous 

periostracum; he also declared that although the specimens sent to him 

by Cooper were colorless, Cooper reported that fresh shells were marked 

with brown streaks. This description, particularly the reference to 

the brown marking, is sufficient to permit identification of Dall's 

snail as the species here called R. levis. The collection of the U. S. 

National Museum contains the two lots on which Dall based his descrip

tion. These are USNM 126134, "2000 ft, La Chuparosa, Sierra Laguna, 

Eisen" (1 specimen figured here, Fig. 2a), and USNM 126120, "Rancho 

Lagunas, Punta Arena, Bryant." Although all specimens in these two 

lots are syntypes and thus could be selected as the lectotype of this 

species, it is recommended that one of the Sierra Laguna specimens 

(USNM 126134) be so designated. This would fix the type locality of the 

species as one in which it has recently been collected; no specimens 

have been collected at Punta Arena since Bryant found the species there, 

and the exact locality of "Punta Arena" or "Point Arena" as used by 



Cooper is not known (see discussion in the systematic treatment of R. 

beldingi). 

Dall (1896a) raised Rabdotus levis to full specific status, an 

action which has been followed by all later authors. 

Bulimulus (Thaumastus) digueti Mabille, 1895, is here regarded 

as a synonym of Rabdotus levis. Mabille published a long description 

of this species, which was collected by L. Diguet in the Sierra de la 

Victoria, but did not figure it or compare it to any other species. 

Hanna and Smith (1968) were unable to locate type material of this 

species in the Paris Museum and were unable to determine its identity. 

Christensen and Miller (1976b) reported that shells of R. levis from 
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La Laguna were in agreement with Mabille's description of B, digueti, 

and they synonymized Mabille's species with~· levis. An examination of 

Mabille's description of B. digueti shows this action to be correct; 

he described his species as being openly umbilicate, with yellowish 

streaks, irregularly and coarsely striate, and 20~22 mm in height, 10~ 

12 mm in diameter. The mention of yellowish streaks is of particular 

importance as no other small Baja California Rabdotus are so marked; 

Mabille's specimens must have been somewhat faded as the streaks are 

more brown or gray than yellow in fresh shells, 

Range and Habitat. Rabdotus levis has been reported to occur in 

the Sierra Laguna and at Punta Arena (Cooper, 1892b; Dall, 1893b) and in 

the Sierra de la Victoria (Mabille, 1895), Recent collections are from 

the mountains of the Cape Region of Baja California (Fig. 46). 

Specimens purported to have been collected near San Javier in the 
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central region of the peninsula (CCC 3710, ex Delaware Museum of Natural 

History, ~Munro Walton collection) are almost certainly mislabeled as 

considerable field work in that region by other workers has failed to 

confirm the occurrence there of R. levis. 

Rabdotus (Rabdotus) New Species A 

Description. Shell (Figs. 2e-2h) thin, 14.3-18.9 mm in height, 

9.0-11.2 mm in diameter, ratio of height to diameter 1.52~1.72, ratio 

of shell height to aperture length 1.76-1.94, whorls 4-7/8 to s~S/8; 

embryonic whorls (Fig. 20b) about 1-7/8 in number, rounded, with 

moderately strong axial riblets the interstices of which are crossed by 

fine spiral threads; spire convex in outline; whorls convex, sutures 

moderately impressed; sculpture of weak growth wrinkles and, in some 

specimens, weak spiral striae which are minute and not visible to the 

unaided eye; shell with a thin light brown periostracum; color of shell 

light brown with a weakly differentiated pale peripheral band; last 

whorl rounded at periphery, sometimes ascending slightly at aperture; 

columellar margin of peristome reflected, basal margin reflected, not 

revolute, palatal margin weakly or not reflected, not revolute; termina

tions of peristome joined by a thin glaze; columella without lamina; 

basal region of shell narrowly umbilicate. 

Soft parts unknown. 

Diagnosis. Characters which distinguish the shell of Rabdotus 

new species A from those of other Baja California species are its ovate 

but not globose shape, postnuclear sculpture of weak growth wrinkles 
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and minute spiral striae but without raised spiral threads, and brown 

color with a pale peripheral band but without axial streaks. R. 

sufflatus is generally a larger and more globose snail (height 15.9-

35.0 mm, ratio of height to diameter 1.30-1.62) than is~· new species 

A, and has a relatively larger and more capacious aperture. Its 

umbilicus is smaller than that of specimens of ~- new species A of 

similar height; although some small specimens of R. sufflatus are brown 

with a pale peripheral band, most are uniformly white in color. R. 

pilula is more globose than is R. new species A, and its shell is 

usually marked with two or three brown bands. The shell of R. levis 

is similar in shape and size to that of R. new species A but is marked 

with brown axial streaks. Individuals of these two species which have 

lost all traces of color may not be distinguishable, although some 

specimens of R. levis are greater in height and more slender (height 

14.3-23,9 mm, ratio of height to diameter 1.47-1.94) than any specimens 

of R. new species A examined, and any such specimens not within the 

range of variation of ~· new species A could be presumed to be R. levis. 

~· new species B is similar in size to ~· new species A, but usually 

lacks the pale peripheral band of that species; its shell is sculptured 

with numerous raised spiral threads, not present in R. new species A. 

Taxonomic Remarks. Rabdotus new species A is an undescribed 

species and has never appeared in the literature. A name and a formal 

description of this new species will be provided in a future publica

tion. It is distinguished from other members of the genus by the 

characters discussed above. 



Range and Habitat. Dead specimens of Rabdotus new species A 

have been collected in the Cape Region of Baja California (Fig. 47). 

Several individuals have been collected near San Bartolo, and others 

have been found in the vicinity of Valle Perdido. At San Bartolo the 

snails were found in a steep, well-shaded, and relatively moist ravine 

at an approximate elevation of 1400 ft and also at an elevation of BOO 

ft in the large arroyo a short distance below the village of San 

Bartolo. At the Valle Perdido locality specimens were found at an 

elevation of 1400 ft in R well-shaded rockslide on the south slope of 

a narrow arroyo. As no living specimens of this species have been 

found, the preferred habitat and site of estivation are unknown. 

Rabdotus (Rabdotus) New Species B 
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Description. Shell (Figs. 3a-3d) thin to moderately solid, 

14.0-18.1 mm in height, 7.9-9.7 mm in diameter, ratio of height to 

diameter 1.57-1.97, ratio of shell height to aperture length 1.84-2.19, 

whorls 5 to 5-7/8; embryonic whorls 1-7/8 to 2, rounded, with weak to 

moderately strong axial riblets the interstices of which may be crossed 

by fine spiral threads; spire straightly conical or weakly convex in 

outline; whorls convex, sutures impressed; sculpture of weak growth 

wrinkles and numerous weak to moderately strong spiral threads; shell 

with a thin brown periostracum; color of shell brown, rarely with pale 

subsutural and peripheral bands; last whorl rounded at periphery, some

times ascending slightly at aperture; columellar margin of peristome 

reflected, basal margin weakly to moderately reflected, not revolute, 

palatal margin weakly reflected, not revolute; terminations of 
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peristome joined by a thin glaze; columella without lamina; basal 

region of shell narrowly umbilicate. 

Soft parts unknown. 
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Diagnosis. Rabdotus new species B most closely resembles ~· 

new species A in conchological characters, but is distinguished from 

that species by its postnuclear sculpture of many raised threads (~. 

new species A has only weak spiral striae), its relatively small 

aperture (ratio of shell height to aperture length 1.83~2.19 for R, new 

species B, 1.76-1.94 for R. new species A), and its somewhat more 

slender shell (ratio of height to diameter 1.57-1.97, compared to 1.52-

1.72 for~· new species A}, These ratios of these species overlap 

broadly, although in each case many specimens of R. new species B are 

not within the range of variation of B· new species A, The sculptural 

differences between the two taxa are more reliable in distinguishing 

them than are the differences in relative dimensions. The peripheral 

band of R. new species A is absent in most adult individuals of R. new 

species B, although it is present in many immature specimens of the 

latter species. 

Rabdotus new species B lacks the axial streaks which are 

characteristic of the color pattern of ~· levis; the former species is 

usually smaller in size, and the spiral elements of its sculpture are 

more strongly developed than is the case with R. levis, 

Rabdotus gigantensis closely resembles R. new species B in many 

aspects of shell form, but invariably (in those specimens examined) has 

a strong columellar lamina, not present in R. new species B, 
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Taxonomic Remarks. Rabdotus new species B is an undescribed 

species and has never appeared in the literature. A name and a formal 

description of this new species will be provided in a future publica-

tion. It is distinguished from other members of the genus by the 

characters discussed above. 

Range and Habitat. Dead specimens of Rabdotus new species B 

have been collected in several localities in the Cape Region of Baja 

California, from Valle Perdido and San Bartolo south nearly to Cabo San 

Lucas (Fig. 47). These have been found at elevations of from 200ft, 

in arid thorn scrub country near Migrino, to 1500 ft, in a forested and 

relatively moist location near Boca de la Sierra. As no living 

individuals of the species have yet been collected, the habitat 

preferences and type of estivation site of R. new species B are unknown. 

Subgenus Leptobyrsus Crosse and Fischer in Fischer 

and Crosse, 1875 

Leptobyrsus Crosse and Fischer in Fischer and Crosse, 1875, in 

1870-1878, p. 475 (_as "subsectio" of Orthotomium Crosse and Fischer in 

Fischer and Crosse, 1875, a "groupe" of Bulimulus Leach, 1814); type by 

original designation, Bulimulus spirifer Gabb (=Bulimus spirifer Gabb, 

1868). 

Sonorina Pilsbry, 1896a, p. 114 (new name for Leptobyrsus Crosse 

and Fischer in Fischer and Crosse, 1875, not Leptobyrsa Stal, 1873). 

Puritanina Jacobson, 1958, p. 7 (as subgenus of Bulimulus Leach, --. 
1814); type by original designation, Bulimulus montezuma Dall, 1893. 



Hannarabdotus Emerson and Jacobson, 1964, p. 325 (as subgenus 

of Rabdotus Albers, 1850); type by original-designation, Bulimulus 

slevini Hanna, 1923. 

Leptobyrsus is the largest sub?enus of Rabdotus in number of 
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_s~ecies and is the one most generally distributed in Baja California 

and on islands in the Gulf of California. Its presence on the mainland 

of Mexico and in the United States has been claimed, but is as yet un

confirmed. 

The shells of species of this subgenus are ovate, oblong, or 

acutely conical and have embryonic whorls which are rounded or flat

sided, the first with a weak shoulder. They may bear sculpture of 

growth wrinkles, spiral striae, granules, or combinations of these. The 

peristome is moderately or strongly reflected in almost all species of 

the subgenus (weakly reflected only in Rabdotus gigantensis) and is 

often revolute. The columella may bear a prominent lamina. One 

species (R. laevapex) is unique within the genus in that the axial 

riblets normally present on the embryonic whorls of species of Rabdotus 

are absent or nearly so. 

Of the sixteen species of this subgenus which have been 

examined anatomically, in only one (Rabdotus xantusi) has the mantle 

been found to be marked with prominent dark spots or blotches; the 

pulmonary veins and the adjacent region of the pallial roof may be 

weakly pigmented. Information is available regarding the relative 

proportions of the genitalia of fifteen species of Leptobyrsus (Table 

1). In all but two of these (Rabdotus altus and R. laevapex) the penis 

is much the longest of the structures making up the terminal male 
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genitalia (penis, epiphallus, and epiphallic caecum) and its length is 

greater than 50% of the total length of these structures. In all but 

the two species named, the length of the epiphallus is 20% or less of 

the total length of the terminal male genitalia; the epiphallic caecum 

is usually intermediate in length between the penis and epiphallus. In 

all but four of these fifteen species (~. veseyianus, ~· beldingi, and 

the two species named above) the average length of the vagina is greater 

than 20% of the total length of the terminal male genitalia. 

Three published names are here considered to be synonyms of 

Leptobyrsus. Sonorina Pilsbry, 1896, was provided as a replacement name 

for Leptobyrsus, which was thought to be preoccupied by Leptobyrsa Stal, 

1873. The two names are not homonyms under current rules of nomenclature, 

and Pilsbry's name is an objective synonym of Leptobyrsus. Puritanina 

Jacobson, 1958, and Hannarabdotus Emerson and Jacobson, 1958, are sub

jective synonyms of Leptobyrsus; these taxa were said to differ from the 

latter group because of the absence of a columellar lamina in them and 

because of the shell sculpture of Puritanina. As discussed by 

Christensen and Miller (1975a, 1976a), shell sculpture and the presence 

or absence of a columellar lamina are not consistent characters upon 

which to base supraspecific taxa and may vary even within a single 

species, No anatomical differences of more than species-level signifi

cance have been found to separate Rabdotus spirifer, type species of 

Leptobyrsus, from the type species of Puritanina or Hannarabdotus, and 

these two names are here considered synonyms of Leptobyrsus. 



Rabdotus (Leptobyrsus) gigantensis 
Christensen and Miller, 1977 
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Rabdotus gigantensis Christensen and Miller, 1977, pp. 131-132, 

Figs. 1-3--inland of San Jose de Magdalena; 11.3 km north of San Jose 

Comondu; San Jose Comondu; 1.0 km east of San Javier; San Javier; 15.7 

km west of San Javier; along Transpeninsular Highway, 72.4 km south of 

Loreto and 49.9 km northeast of Villa Insurgentes; between El Obispo 

and Rancho Tinajitas. 

Description. Shell (Figs. 3e-3h) solid, 16.2-21.3 mm in height, 

7,3-10.2 mm in diameter, ratio of height to diameter 1.85-2.39, ratio of 

shell height to aperture length 2.18-2.80, whorls 5-3/4 to 7-1/8; 

embryonic whorls 2 to 2-3/8, rounded, with strong regular axial riblets 

the interstices of which are crossed by fine spiral threads; spire 

weakly convex in outline; whorls weakly convex, sutures weakly impressed; 

sculpture of weak to moderately strong growth wrinkles which may bear 

minute hyphen-like granules arranged in spiral rows, this sculpture 

strongest on early whorls, becoming obsolete on later whorls; color of 

shell light brown, a narrow subsutural band and the peristome sometimes 

whitish; last whorl rounded or flattened at periphery, often ascending 

slightly at aperture; columellar margin of peristome reflected, palatal 

and basal margins weakly reflected, not revolute; terminations of 

peristome joined by a thin to moderately thick parietal callus; 

columella with a well-developed sinuous lamina located deep within the 

aperture; basal region of shell deeply rimate or narrowly perforate, 

Soft parts unknown. 
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Diagnosis. The coloration, small size, weakly reflected 

peristome, and columellar lamina of the shell of Rabdotus gigantensis 

distinguish this species from other members of the genus. The peristome 

is strongly reflected or revolute in the shells of R. chamberlini and R. 

dentifer dentifer. ~· levis and R. new species B have weakly reflected 

peristomes, but are without columellar laminae; although the lamina of 

~· gigantensis may not be visible through the aperture, a lamina was 

present in all specimens examined in which the last whorl was broken 

open to permit examination of the columella. The light brown colora

tion of ~· gigantensis also distinguishes this species from R. levis, 

which is usually marked with dark axial streaks, 

Taxonomic Remarks. Although Rabdotus gigantensis occurs through

out much of central Baja California and has been collected by several 

workers, the species was only recently described. The holotype (CAS 

57937) was collected by W. B. Miller on 25 October 1972. The type 

locality of this species is at San Javier, in a large rockslide 

immediately south of the mission, at an elevation of 350-450 m (1200-

1500 ft). 

The species was named for the Sierra de la Giganta, the 

principal mountain range of the region it inhabits. 

Range and Habitat. Rabdotus gigantensis is known to occur over 

nearly the entire length of the Sierra de la Giganta, from near San Jose 

de Magdalena, about 20 mi south of Santa Rosalia, to a location along 

the Transpeninsular Highway 45 mi south of Loreto. It has also been 

collected in the low hills east of the Magdalena Plain, about 70 mi 
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northwest of La Paz. The species inhabits an area almost 250 mi in 

length, making it one of the few Baja california Rabdotus which are 

distributed over a large region (Fig. 48). 

No living individuals of Rabdotus gigantensis have yet been 

found, and the preferred habitat and type of estivation site are not 

known with certainty, but empty shells are commonly found in talus 

slides of lava rock. The species occurs in these slides with ~· 

dentifer lamellifer and with species of Berendtia, Spartocentrum, 

Radiocentrum, and Greggelix. Living individuals of R. gigantensis may 

estivate at deeper levels within these rockslides than do the other 

snails mentioned, as living individuals of these other taxa are not 

difficult to collect. At the southernmost known locality inhabited by 

R. gigantensis the species occurs syrnpatrically with R. 9abbi. 

Rabdotus (Leptobyrsus) dentifer dentifer 
(Mabille, 1895) 

Bulimulus (Leptobyrsus) dentifer Mabille, 1895, p. 67--Ile 

volcanique de la Tortuga. Ancey, 1905, p. 310. 

Bulimulus dentifer Mabille, 1895. Pilsbry, l896b, p. 103. 

Pilsbry, 1897-1898, pp. 161-162. Pilsbry, 1901~1902, p. xxxvi. Hanna, 

1923, pp. 492-494, pl. 8, Figs. 16-20--Tortuga Island. Lowe, 1933, 

p. 110--Tortuga, under blocks of black lava not far from the crater's 

rim. 

Rabdotus (Leptobyrsus) dentifer Mabille, 1895. Emerson and 

Jacobson, 1964, pp. 319-321--Isla Tortuga, above 200 ft elevation. 

Hanna and Smith, 1968, pp. 383, 391. 
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Rabdotus dentifer Mabille, 1895. Christensen and Miller, 

1~76b, p. 51. 
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Description. Shell (Figs. 4a-4c) moderately solid, 19.2-30.4 

mm in height, 9.3-13.2 mm in diameter, ratio of height to diameter 1.91-

2.34, ratio of shell height to aperture length 2.01~2.35, whorls 5-3/4 

to 7; embryonic whorls 1-3/4 to 2, rounded, with strong regular axial 

riblets the interstices of which are crossed by fine spiral threads; 

spire convex in outline; whorls convex, sutures impressed; sculpture of 

weak growth wrinkles and weak spiral striae, occasionally with minute 

raised spiral threads on upper whorls which may bear minute hyphen~like 

granules; color of shell light brown, the peristome sometimes whitish; 

last whorl rounded at periphery, usually not ascending or descending 

strongly at aperture; columellar margin of peristome reflected, basal 

and palatal margins strongly reflected, usually revolute; terminations 

of peristome joined by a thin glaze or callus; columella with a strong 

sinuous lamina which is square in outline; basal region of shell deeply 

rimate or narrowly perforate. 

Jaw and genitalia figured by Hanna (1923); I have not dissected 

specimens of this subspecies. Hanna's figure of the genitalia shows 

only the outline of these structures; the penis, epiphallus. and 

epiphallic caecum are not differentiable. The proportions of the 

vagina, penial sheath, and terminal male genitalia as a whole are not 

unlike those observed in specimens of other subspecies of Rabdotus 

dentifer which I have examined. The condition of the free oviduct 

cannot be determined from Hanna's figure. 
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Diagnosis. To avoid repetition, the diagnoses of the· four sub

species of Rabdotus dentifer recognized here are presented together. 

These subspecies are ~· d. dentifer, ~- d. lamellifer, R. ~· johnstoni, 

and R. d. slevini. In this discussion each subspecies is first dis

tinguished from other subspecies of ~· dentifer and then from other 

Baja California Rabdotus with which it may be confused. The synonymies 

and descriptions of these taxa and remarks regarding their nomenclature, 

range, and habitat are pr·esented separately in the systematic treat..

ments of the individual subspecies. 

All subspecies of Rabdotus dentifer share certain conchological 

features, and those which I have examined anatomically (all but R. d. 

dentifer) are similar in the structure of their genitalia. Individuals 

of this species range in height from 19.2 to 43.4 mm, in diameter from 

9.3 to 22.6 mm, in ratio of height to diameter from 1,71 to 2.34, and 

in ratio of shell height to aperture length from 1.69 to 2.38. All 

have rounded embryonic whorls with strong regular axial riblets. The 

principal sculptural elements of the postnuclear shell are weak to 

moderately strong growth wrinkles, minute spiral striae (not always 

present), and minute raised spiral threads, sometimes bearing hyphen

like granules. Rarely, the axial and spiral elements of the sculpture 

may combine to give the shell a distinctly granulose appearance. The 

peristome is always strongly reflected and is usually revolute. The 

columella may bear a strong lamina, square in outline and with a 

sinuous margin, or the lamina may be reduced to a low ridge or to two 

low bumps on the columella, or the columella may be without a lamina. 
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The most significant feature of the genitalia of Rabdotus 

dentifer is the presence of a prominent enlargement of the free 

oviduct; this structure has been found in all specimens examined by me. 

The only other species of Rabdotus which has such a structure is R, 

gabbi. Other characteristics of the genitalia of R. dentifer are that 

the penis is greater in length than are the epiphallus and epiphallic 

caecum; the epiphallus is the shortest of the three structures which 

make up the principal terminal male genitalia. The length of the 

vagina is equal to one- to two-fifths of the total length of the 

terminal male genitalia. 

Rabdotus dentifer dentifer (height 19.2-30.4 mm, diameter 9.3-

13.2 mm) is similar in the general appearance of its shell to R. d. 

lamellifer and differs from that taxon principally by reason of the 

smaller size of its shell; its peristome is usually less widely 

reflected than that of the latter subspecies. The columellar lamina of 

R. d. dentifer is square in outline and has a sinuous margin, much like 

the lamina of most specimens of R. d. lamellifer. These two subspecies 

are not strongly differentiated. The absence of a columellar lamina in 

~- d. johnstoni and R. d. slevini and differences in shell size and in 

the form of the aperture and peristome serve to distinguish R. d. 

dentifer from these subspecies. 

Shells of Rabdotus chamberlini and R. laevapex are somewhat 

similar in appearance to those of R. dentifer dentifer but are easily 

distinguishable from them. The spire of R, chamberlini is more slender 

than that of R. ~- dentifer, and the peristome of that taxon is more 

widely reflected than that of the latter subspecies, although it is not 



revolute. The columellar lamina of ~· chamberlini is triangular in 

shape and is relatively small. R. laevapex is distinguished by its 

smooth embryonic whorls and spiral columellar lamina, 
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Rabdotus dentifer lamellifer (height 23.8-41.0 mm, diameter 

11.4-20.7 mm} is a variable and widely distributed snail. The shell of 

this subspecies is usually larger than that of R. d. dentifer and has a 

more widely reflected peristome. The columellar lamina is usually 

strong and well-developed, square in outline and with a sinuous margin; 

it is sometimes reduced in size and may be completely absent. It is a 

larger snail than most individuals of R. ~- johnstoni, but is similar in 

size to ~- d. slevini; its spire is more convex in outline than is that 

of R. d. johnstoni, and the last whorl does not descend strongly as is 

the case with both R. ~· johnstoni and R. d. slevini. R. d. lamellifer 

lacks the twisted columella and often oblique aperture of the latter 

subspecies. 

Several species of Rabdotus have shells which are similar to 

those of R. dentifer lamellifer; these are R. veseyianus, ~· spirifer, 

and R. laevapex. The post-nuclear whorls of ~· veseyianus are less 

convex and are separated by less deeply impressed sutures than are those 

of R. d. lamellifer. The columellar lamina of R. veseyianus is tri

angular. ~- spirifer is a somewhat larger snail than is R. d. 

lamellifer and has a corkscrew-like columellar lamina. ~- laevapex has 

a somewhat corkscrew-like lamina and its embryonic whorls lack axial 

riblets. In none of these three species is the free oviduct enlarged 

as it is in R. d. lamellifer; the proportions of the components of the 

terminal male genitalia of ~· veseyianus and R. spirifer are similar 



to those of R. d. lamellifer, but the epiphallus of R. laevapex is 

relatively greater in length and the penis relatively less in length 

than is the case in R. d. lamellifer. 
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Rabdotus dentifer johnstoni (height 21.6-31,5 mm, diameter 11.9-

16,2 mm) is a small snail which is distinguished by its straightly 

conic or slightly acuminate spire and by its widely reflected but only 

slightly revolute peristome. The suture of the last whorl is usually 

located below the widest point of the preceding whorl; this snail does 

not have a columellar lamina. These characters give this subspecies a 

distinctive appearance which is unlike that of other subspecies of R. 

dentifer or of other Baja California Rabdotus. 

Rabdotus.dentifer slevini (height 29.2-43.4, diameter '14.0-22.6 

mml contains the largest individuals of ~· dentifer, Its shell is much 

like that of R. ~· lamellifer but invariably lacks a columellar lamina 

(~sually present in R. ~· lamellifer); the suture of the last whorl is 

usually located below the widest point of the preceding whorl, the long 

axis of the aperture is oblique to the axis of the shell, and the 

columella is often bent to one side, These characters distinguish it 

from R. d. lamellifer; the large size of its shell and its lack of a 

columellar lamina distinguish ~· d. slevini from R. d. dentifer. Its 

shape, large size, and tightly revolute peristome distinguish it from 

~· ~· johnstoni. No other Rabdotus lacking a lamina has the tightly 

revolute peristome and light brown shell color of R. d. slevini, 

Taxonomic Remarks. Several changes in the status of Bulimulus 

dentifer Mabille, 1895, and related taxa are introduced here. B. 
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lamellifer Pilsbry, 1896, ~· johnstoni Hanna, 1923, and B. slevini 

Hanna, 1923, are here made subspecies of Rabdotus dentifer. ~· spirifer 

var. orthelasmus Pilsbry, 1898, ~· ximenez Hanna, 1923, and B. bakeri 

Hanna, 1923, are synonymized with B. lamellifer Pilsbry. Taxa here made 

subspecies of B· dentifer are discussed individually following the 

systematic treatment of the nominate subspecies. Taxa synonymized with 

R. d. lamellifer are considered in the systematic treatment of that 

subspecies. 

Bulimulus (Leptobyrsus) dentifer Mabille, 1895 (no type specimen 

designated, types collected by L. Diguet; type locality: Ile volcanique 

de la Tortuga, situee au milieu de golfe, en Basse Californie), was a 

poorly described taxon, as Mabille's diagnosis of his new species was 

not adequate to permit its identification. His failure to compare the 

species with previously described taxa or to illustrate it prevented 

other workers from knowing its status until additional specimens were 

collected at the type locality. Members of the 1921 Gulf of California 

expedition of the California Academy of Sciences collected a large 

series of a species of Rabdotus on Tortuga Island; Hanna (1923) recog

nized that this was Mabille's species and published photographs and a 

thorough description based on these specimens. Hanna and Smith (1968) 

determined that Mabille's types could not be found in the collection of 

the Paris Museum and designated a specj~en from the 1921 material as 

neotype of the species. This specimen, CAS 1048, was figured by Hanna 

(1923, pl. 8, Fig. 16). 
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Range and Habitat. Rabdotus dentifer dentifer is restricted to 

the island of Tortuga, in the Gulf of California about 25 mi east of 

Santa Rosalia {Fig. 48). Hanna {1923) reported that the species was 

abundant there, particularly inside the volcanic crater at the center 

of the island. He stated that members of the 1921 California Academy of 

Sciences expedition collected almost 1000 specimens of R. ~· dentifer, 

many of which were alive. Lowe (1933) reported finding the snail under 

lava rocks near the rim of the crater, and Emerson and Jacobson (1964) 

reported that living individuals were found sealed to the undersides of 

rocks in talus accumulations. From these published descriptions of the 

habitat of this snail it appears that ~· ~· dentifer lives among rocks in 

situations similar to those in which R. d. lamellifer occurs on other 

islands in the Gulf of California and on the Baja California peninsula. 

Rabdotus (Leptobyrsus) dentifer lamellifer 
~ils~y, 18%} 

Bulimulus (Leptobyrsus) spirifer Gabb, 1868. Mabille, 1895, 

p, 66~-in part, specimens from "les montagnes de la Basse Californie 

vers 800 metres d'altitude, surtout du volcan de las Virgenes" only; 

misidentification, not Bulimus spirifer Gabb, 1868. 

Bulimulus lamellifer Pilsbry, 1896b, p. 103--Lower California. 

Pilsbry, 1897-1898, p. 160, pl. 21, Figs. 94-99--Lower California, 

probably on the Gulf side between San Antonio and San Borja. Pilsbry, 

1901-1902, p. xxxvi. Hanna, 1923, pp. 492, 495-497--Coyote Bay, 

Concepcion Bay; back of Agua Verde Bay; canyon west of Puerto Escondido; 

Danzante Island. Lowe, 1933, pp. 109-110--Danzante Island; Puerto 

Escondido, Baker, 1963, p. 228. 
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Bulimulus spirifer var. orthelasmus Pilsbry, 1a9a, in la97-la9a, 

pp. 159-160. Pilsbry, 1901-1902, p. xxxvi. New synonymy. 

Eulirnulus orthelasmus Pilsbry, la9a. Hanna, 1923, p. 492. 

Baker, 1963, p. 229. 

Bulirnulus xirnenez Hanna, 1923, pp. 492, 497-499, pl. a, Figs. 

4-9--Marquer Bay; Agua Grande; Salt works; south side main canyon; north 

side main canyon; south canyon, near Yellow Bluff (all Carmen Island); 

Coronados Island. Pilsbry and Lowe, 1932, p. 51--south end of Carmen 

Island. Lowe, 1933, p. 110--Carmen Island. New synonymy. 

Bulimulus bakeri Hanna, 1923, pp. 492, 500-501, pl. 7, Figs. 7-

lo-~san Antonio Point, San Nicolas Bay. New synonymy. 

Bulimulus sanmarcosensis Pilsbry and Lowe, 1932, pp. 49-50 

[not pl. 5, Fig. 1]--San Marcos Island, Gulf of.California. Baker, 

1963, p. 230. 

Bulimulus carmen Pilsbry and Lowe, 1932, p. 50 Inot pl. s, Fig. 

2]--Salinas Bay, Carmen Island Gulf of California. Baker, 1963, p. 226. 

Bulimulus (Leptobyrsus) sanmarcosensis Pilsbry and Lowe, 1932. 

Pilsbry, 1935, pp. 2, 6, pl. 1, Fig. a. 

Bulimulus (Leptobyrsus) carmen Pilsbry and Lowe, 1932. Pilsbry, 

1935, pp. 2 1 6, pl. 1, Fig. 7. 

Bulimulus (Leptobyrsus) ximenez Hanna, 1923, Jacobson, 195a, 

p. 6--Marquer Bay, Carmen Island, in an arroyo just east of the bay. 

Rabdotus (Leptobyrsus) lamellifer lamellifer Pilsbry, 1a96. 

Emerson and Jacobson, 1964, pp. 321-323, Figs. 2a-2k--Mulege estuary, 

south entrance at an elevation of 165 to 330 ft; Puerto Santispaquis, 

Bahia de Concepcion, elevation 9a5 to 1300 ft; Tinajas Carriza, 
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northwest of Puerto Escondido; about 2 mi northwest of Puerto Escondido; 

Puerto Escondido, elevation 50 to 100 ft; Isla Danzante, elevation 32 to 

165 ft; Isla San Marcos, northeast side, elevation 150 to 700 ft; Isla 

San Marcos, southwest side, elevation ca. 300 ft. 

Rabdotus (Leptobyrsus) lamellifer ximenez Hanna, 1923. Emerson 

and Jacobson, 1964, pp. 323-324, Fig. 3--Marquer Bay, Isla Carmen; 

Puerto Ballandra, Isla Carmen, at elevations of 100 to 300 ft; south end 

of Isla Coronados, at all elevations. 

Description. Shell (Figs. 4d-4h, 5a-5h) thin to solid, 23.8-

41.0 mm in height, 11.4-20.7 mm in diameter, ratio of height to 

diameter 1.71-2.33, ratio of shell height to aperture length 1.73-2.38, 

whorls 6 to 7-3/4; embryonic whorls 1-7/8 to 2-l/4, rounded, with strong 

regular axial riblets the interstices of which may be cros~ed by fine 

spiral threads; spire weakly to moderately convex in outline, rarely 

straightly conical; whorls weakly to moderately convex, sutures 

moderately impressed; sculpture of weak growth wrinkles which may on 

the upper whorls bear minute hyphen-like granules arranged in spiral 

rows, the growth wrinkles often crossed by minute spiral striae, the 

axial and spiral sculpture sufficiently prominent in a few specimens to 

give the shell a distinctly granulate appearance; color of shell whitish 

to light brown, sometimes with sparse light axial streaks, peristome 

usually lighter in color than body of shell; last whorl with rounded 

periphery, often ascending slightly at aperture; columellar margin of 

peristome reflected, basal and palatal margins strongly and widely 

reflected, usu~lly revolute; terminations of peristome joined by a thin 
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glaze or by a weakly raised parietal callus; columella usually with a 

lamina which is square in outline and with a sinuous margin, the lamina 

sometimes reduced to a low ridge or to two low denticles, sometimes 

absent; basal region of shell deeply rirnate or narrowly perforate. 

Pulmonary veins and adjacent region of pallial roof light 

brown, mantle otherwise without dark markings. 

Genitalia (Figs. 23-25). Total length of terminal male 

genitalia 27.5-46.0 rnrn; penis 18.5-34.0 rnrn in length (67-83% of length 

of male genitalia); penial sheath 9.0~17,0 rnrn in length (42-59% of 

length of per.is); region of penial diverticula separated by 5-12 rnrn from 

penial sheath, its diameter slightly greater than that of penis 

immediately above sheath; epiphallus 2.0~3.5 rom in length (6-8% of 

length of male genitalia); epiphallic caecum 4.0-9.0 mm in length (11-

25% of length of male genitalia}; vagina 7.5-16.0 rnrn in length (18-41% 

of length of male genitalia); spermathecal duct 12-25 rnrn in length, its 

diameter approximately constant throughout its length; spermatheca 

globose; free oviduct with a prominent swelling. 

Diagnosis. Diagnostic characters of Rabdotus dentifer 

lamellifer are discussed in the systematic treatment of R. d. dentifer. 

Taxonomic Remarks. Several nomenclatural changes are introduced 

in this treatment of Rabdotus dentifer larnellifer. This taxon was 

formerly considered to be a valid full species but is here reduced to 

subspecific status. Three taxa formerly of uncertain status or believed 

to be valid species or subspecies are here synonymized with ~· d. 

larnellifer; these are Bulimulus spirifer var. orthelasrnus Pilsbry, 1898, 



in Pilsbry, 1897-1898, B. ximenez Hanna, 1923, and B. bakeri Hanna, 

1923. 
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Bulimulus lamellifer Pilsbry, 1896b, is the oldest name which 

can be applied to the subspecies of Rabdotus dentifer which inhabits 

much of central Baja California and adjacent islands. The type material 

of this taxon is in the collection of the Academy of Natural Sciences of 

Philadelphia (syntypes 17 specimens collected by W. M. Gabb, type 

locality: Lower California; lectotype, ANSP 73646a, designated by Baker, 

1963). The lectotype is illustrated here (Fig. 4d). Some of the 

lectoparatypes (ANSP 73646) are more strongly granulose than any other 

specimens of this taxon that I have seen (Fig. 4e). Emerson and 

Jacobson (1964) restricted the type locality to "Puerto Santispaquis, 

Bahia de Concepcion." They reported that specimens from that locality 

had well-developed columellar laminae and ranged in shell height from 

26.8 to 33.0 nun. 

As noted above, this taxon is here regarded as a subspecies of 

Rabdotus dentifer. When Pilsbry described his Bulimulus lamellifer the 

nature of Mabille's B. dentifer was unknown because of the inadequacy 

of Mabille's description and his failure to illustrate the species. 

Even after the rediscovery of Mabille's snail by Hanna (1923), no 

worker critically compared it to B. lamellifer and the close similarity' 

of these two taxa was not observed. I have compared specimens of the 

two and can find no conchological differences between them except in 

shell size and in the degree of reflection of the peristome; even in 

these characters intergradation occurs. The range of variation for 

shell height in~· d. dentifer, as shown by literature records (Hanna, 
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1923; Emerson and Jacobson, 1964) and specimens examined by me, is from 

19.2 to 30.4 mm. R. d. lamellifer ranges in height from 23.8 to 41.0 mm 

(Hanna, 1923, and specimens examined by me). Although the considerable 

overlap in the range of this character for the two taxa might appear to 

preclude even subspecific separation, much of this observed overlap is 

due to a single abnormally large specimen of ~· d. dentifer (ANSP 

158989); it is the largest of the 33 specimens of this taxon examined 

by me, the next largest specimen being only 26.2 mm in height. Although 

Hanna (1923) did not state the size of the largest specimen of the 

nearly 1000 collected on Tortuga by the California Academy of Sciences 

1921 Expedition, he did give 19.2 to 23.7 mm as "approximately the 

maximum range of variation" of these specimens. Although an insuffi

cient number of large lots of randomly-selected specimens of R. d. 

dentifer and R. d. lamellifer are available to me to permit application 

of a statistical test of subspecific validity such as the "75~per cent 

rule" of Mayr (1969), it does appear that the great majority of indi

viduals of R. d. dentifer are of a lesser shell height than the 

smallest R. d. lamellifer known to me; this difference is sufficient 

justification for subspecific separation of the two taxa. Differences 

in the form of the peristome of these taxa are more difficult to 

quantify, but it appears that in most cases the peristome of ~· d. 

lamellifer is more broadly reflected than that of ~· ~· dentifer; it is 

normally revolute in both subspecies. The two subspecies are not 

strongly differentiated, and appear to be more similar to each other 

than either is to R. d. johnstoni or R. d. slevini. 
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A considerable amount of variation in shell size, ratios of 

shell height to shell diameter and aperture length, and in degree of 

development of the columellar lamina occurs within and between popula

tions of Rabdotus dentifer on the Baja California peninsula and on the 

islands of San Marcos, Coronados, Carmen, Danzante, and San Jose, but 

all of these are assigned here to a single subspecies, R. d. lamellifer. 

This variation is not of sufficient magnitude and does not exhibit the 

pattern of geographical distribution necessary for recognition of more 

than one subspecies in this region. 

Bulimulus spirifer var. orthelasmus Pilsbry, 1898, in 1897~1898, 

was described from a single specimen from an unknown locality and was 

said to differ from Rabdotus spirifer and R. dentifer lamellifer in the 

shape of its columellar lamina, which was described as very high and 

strong, nearly straight and in large part nearly parallel to the axis of 

the shell, not sinuous or emarginate as in~· lamellifer, or strongly 

spiral as in B. spirifer. Baker (1963) identified the holotype of this 

taxon as ANSP 4270; this specimen is illustrated here (Fig. Sb). It is 

merely a very solid shell of~· d. lamellifer, and Pilsbry's variety 

is here synonymized with that taxon. 

Hanna (1923) described two new species of Bulimulus from material 

collected by members of the California Academy of Sciences 1921 

Expedition and which are here considered to be synonyms of Rabdotus 

dentifer lamellifer. The first of these is B. ximenez (holotype CAS 

1042, collected by F. Baker, J. c. Chamberlin, v. Owen, J. R. Slevin, 

and E. P. Van Duzee, 1921, figured by Hanna, 1923, pl. 8, Fig. 4; 

type locality: Marquer Bay, Carmen Island, Gulf of California). Hanna 
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stated that this snail was collected at several localities on carmen 

Island and also on nearby Coronados Island. The species was said to 

have the heavy, broadly reflected, peristome of ~~ veseyianus, but not 

the triangular denticle of that species. The denticle (lamina) of B. 

ximenez was said to be similar to those of R. d. dentifer and R. d. 

lamellifer, but ~· ximenez could be distinguished by its much more 

expanded basal aperture. Emerson and Jacobson (1964) studied a large 

series of shells collected at Marquer Bay, Carmen Island, and concluded 

that Hanna's species should be considered a subspecies of R. lamellifer 

differing from the typical subspecies by reason of its ~arger size. 

Data from Hanna (1923), Emerson and Jacobson (1964), and specimens 

studied by me indicate the range in height of Carmen Island snails to 

be 28.8 to 41.0 rnm, while peninsular specimens vary from 23.8 to 37.6 rnm 

in height. Although these data cannot be treated statistically as they 

do not necessarily represent random samples, the broad overlap in height 

between the Carmen Island and peninsular specimens indicates that this 

difference is not sufficient justification for subspecific separation. 

The broadly reflected peristome of the Carmen Island snail Crigs. Sc~Sd) 

is duplicated in some peninsular specimens (Fig. 4f). For these reasons 

B. ximenez is here placed in the synonymy of R. ~· lamellifer. 

Bulimulus bakeri Hanna, 1923 (holotype CAS 1017, collected by 

v. Owen, 1921, figured by Hanna, 1923, pl. 7, Fig. 7; type locality: 

San Antonio Point, San Nicolas Bay, Lower California), is the name 

given to a snail having the columellar lamina reduced to two blunt 

denticles and the peristome reflected but only weakly revolute. 

Specimens recently collected in the vicinity of the type locality 
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show considerable variation in the form of the lamina; in some indi

viduals it is strong and well-developed as is usual in Rabdotus dentifer 

lamellifer, in others it is lower, with two weak projections, and in 

still others it is reduced to a low fold (Figs. 5e-5f). No specimens 

exactly like the types were found, but the two denticles of B. bakeri 

are obviously within the extremes of variation exhibited by these 

specimens. B. bakeri does not seem to be worthy of even subspecific 

recognition as reduction of the columellar lamina has occurred in 

several other populations of R. d. lamellifer, including those named 

B. sanmarcosensis and B. carmen discussed below. B. bakeri is 

accordingly synonymized with ~- d. lamellifer. 

Pilsbry and Lowe (1932) described two new species of Bulimulus, 

one each from the islands of San Marcos and Carmen. B. sanmarcosensis 

("type" ANSP 158976, collected by H. N. Lowe, January 1932; type 

locality: San Marcos Island, Gulf of California) was said to differ 

from the taxon now called Rabdotus dentifer lamellifer principally by 

reason of the much smaller columellar lamina of the San Marcos Island 

snail. Although Pilsbry and Lowe (1932, pl. 5, Fig. 1) cite a figure 

supposedly of the type of ~- sanmarcosensis, the figure was omitted and 

did not appear until published by Pilsbry (1935, pl. 1, Fig. 8). Baker 

(1963) corrected the catalog number of the type lot to ANSP 158996 and 

designated a lectotype, ANSP 158996a, from among this material; this 

specimen was the first for which the dimensions were given by Pilsbry 

and'Lowe (1932); it is not known if it was the one figured by Pilsbry 

(1935)_, Emerson and Jacobson (1964) showed that the degree of develop-

ment of the columellar lamina was variable in San Marcos shells and 



synonymized B. sanmarcosensis with the taxon now called R. d. lamel

lifer, an action which seems to have been correct. San Marcos 

specimens are illustrated here (Figs. 5g-5h). 
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Bulimulus carmen Pilsbry and Lowe, 1932, was described at the 

same time as B. sanmarcosensis. This species ("type" ANSP 158995, 

collected by H. N. Lowe, January 1932; type locality: Salinas Bay, 

Carmen .Island, Gulf of California) was said to be less solid than were 

most specimens of B. ximenez (a synonym of Rabdotus dentifer lamelliferl 

and to have the columellar lamina much reduced in size or almost 

completely absent. As with B. sammarcosensis, the figure of the type 

of this species did not appear with the original description but was 

instead published by Pilsbry (1935, pl. 1, Fig. 7). Baker (1963) 

designated as lectotype of this taxon a specimen (ANSP 158995a} from 

the type lot which most closely matched the dimensions cited by 

Pilsbry and Lowe (1932). Jacobson (1958) showed that the degree of 

development of the columellar lamina was a variable character in 

specimens from Carmen Island and synonymized B. carmen with ~· ximenez; 

this conclusion was confirmed by Emerson and Jacobson (1964) and is 

undoubtedly correct. 

Range and Habitat. Rabdotus dentifer lamellifer is widely 

distributed on the Baja California peninsula and also occurs on several 

islands in the Gulf of California (Fig, 49). The northernmost 

peninsular locality from which this snail has been reported is in the 

state of Baja California (Norte) a few miles south of Bahia de los 

Angeles; this is the only report of any Rabdotus from that state, all 
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other records being for Baja California Sur. The Bahia de los Angeles 

record is based on two dead-collected specimens and should be confirmed 

by collection of additional and live-collected material; it is not 

shown on the map of the range of this subspecies. R. d. lamellifer has 

been collected at many localities in the Sierra de la Giganta, from 

near San Ignacio in the north, south to a location about 30 mi northeast 

of Villa Insurgentes, In the Gulf of California it inhabits the islands 

of San Marcos, Coronados, carmen, Danzante, and San Jose. An uncon

firmed record of this taxon from Monserrate Island is omitted from the 

range map of the subspecies. 

Pilsbry (1897-1898) speculated that R. ~· lamellifer might range 

from San Borja to San Antonio; the presence of this snail near Bahia de 

los Angeles, if confirmed, would lend credence to this report of its 

occurrence at San Borja, but there is no basis for belief in its occur

rence as far south as San Antonio, in the Cape Region south of La Paz. 

Rabdotus dentifer lamellifer is a rockslide snail in all loca-· 

tions in which I have collected it. On the peninsula it occurs 

sympatrically with R. gigantensis in many localities, and also with 

various species of the genera Spartocentrum, Berendtia, Radiocentrum, 

and Greggelix, At a location south of Loreto it occurs sympatrically 

with R. sufflatus. On most of the islands on which it occurs R. d. 

lamellifer is the only Rabdotus present, although ~- sufflatus also 

occurs on San Jose; the only other large snails found on any of these 

islands are of the genus Spartocentrum. 



Rabdotus (Leptobyrsus) dentifer johnstoni 
(Hanna, 1923) 
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Bulimulus johnstoni Hanna, 1923, pp. 486, 491, pl. 7, Figs. 1-6, 

pl. 11, Fig. 3--Santa Catalina Island Gulf of California. Arnaud, 

1970, p. 13--Isla Santa Catalina, abundant. 

Bulimulus johnsoni [sic] Hanna, 1923. Lowe, 1933, p. 109--

Santa Catalina Island, living under rock slides on the north side of the 

main canyon, 

Rabdotus (Hannarabdotus) johnstoni Hanna, 1923. Emerson and 

Jacobson, 1964, p. 326--Isla Santa Catalina, west and east sides of 

island, common under rocks and dead trees. 

Description. Shell (Figs. 6a-6d) solid, 21.6~31.5 rnrn in height, 

11.9-16.2 mm in diameter, ratio of height to diameter 1.76-2.16, ratio 

of shell height to aperture length 1.69-2.05, whorls 5-3/4 to 6,1/2; 

embryonic whorls 1-3/4 to 2-1/8, rounded, with strong regular axial 

riblets the interstices of which are crossed by fine spiral threads; 

spire straightly conical or slightly acuminate in outline; whorls 

convex, sutures impressed; sculpture of weak to moderately coarse 

growth wrinkles and weak spiral striae, the striae on upper whorls 

sometimes forming minute granules where they cross strong growth 

wrinkles, becoming obsolete on later whorls; shell white or light 

brown; last whorl rounded at periphery, descending more rapidly than 

earlier whorls, its suture usually located below the widest point of 

preceding whorl; columellar margin of peristome widely reflected, basal 

and palatal margins strongly and broadly reflected, slightly revolute; 

terminations of peristome joined by a heavy raised parietal callus; 
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columella usually weakly bent or arched, often with a weak fold, never 

with a lamina; basal region of shell deeply rimate to narrowly 

umbilicate. 

Mantle collar with minute dark flecks, pulmonary veins light 

brown. 

Genitalia (Fig. 26). Total length of terminal male genitalia 

31.0-31.5 mm; penis 23.D-25.0 mm in length (74-79% of length of male 

genitalia); penial sheath 11.0-12.0 mm in length (48-52% of length of 

penis); region of penial diverticula separated by 6-8 mm from penial 

sheath, slightly greater in diameter than penis immediately above 

sheath; epiphallus 2.0-3.0 mm in length (6-10% of length of male 

genitalia); epiphallic caecum 4.5-6.0 mm in length (14-19% of length of 

male genitalia); vagina 7.0 mm in length (22-23% of length of male 

genitalia); sper.mathecal duct 12-14 mm in length, its diameter approxi

mately constant throughout its length; free oviduct with a prominent 

swelling. 

Diagnosis. Diagnostic characters of Rabdotus dentifer johnstoni 

are discussed in the systematic treatment of R. d. dentifer. 

Taxonomic Remarks. Rabdotus dentifer johnstoni was described 

by Hanna (1923) as Bulimulus johnstoni (holotype CAS 1024, collected by 

F. Baker, J. C. Chamberlin, I. M. Johnston, v. Owen, J. R. Slevin, and 

E. P. Van Duzee, 1921, figured by Hanna, 1923, pl. 7, Fig. 1, pl. 11, 

Fig, 3; type locality: Santa Catalina Island, Gulf of California). This 

taxon is here reduced to the status of a subspecies of Rabdotus dentifer 

because of conchological and anatomical resemblances to that species. 
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The most important of these concerns the structure of the free oviduct, 

which is greatly swollen as is the case in R. d. lamellifer and R. d. 

slevini. The structures of the male genitalia and the vagina are 

similar in relative size to those of~· ~· lamellifer, the only other 

subspecies of R. dentifer for which such information is available. 

Although the shell of R. ~· johnstoni can easily be distinguished from 

those of other subspecies of ~· dentifer by reason of the diagnostic 

characters cited above, the differences are of only subspecific 

significance; R. ~· johnstoni is certainly a geographical isolate of the 

widely distributed R. dentifer. 

Range and Habitat. Rabdotus dentifer johnstoni occurs abundantly 

on Santa Catalina Island where it has been collected by many workers. 

Lowe (1933), Emerson and Jacobson (1964), and Arnaud (1970) reported 

that this snail was found in rockslides and under dead trees, Although 

this taxon has been thought to be restricted to Santa Catalina, the 

collection of the California Academy of Sciences contains a lot (CAS 

432741 of six specimens of R. d. johnstoni labeled as having been 

collected on Monserrate Island. R. d. slevini has long been known to 

inhabit that island, but the presence of R. d. johnstoni there has not 

been reported by other workers; until additional specimens are 

collected, the occurrence of R. ~· johnstoni on that island should be 

regarded as doubtful. If ·this record is verified, return of R. d. 

johnstoni to full specific status would be indicated as this taxon 

would then occur sympatrically and apparently without intergradation 

with R. d. slevini. A lot in the collection of the Academy of Natural 
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Sciences of Philadelphia (ANSP 331830) is labeled as having been 

collected on Isla San Benito; this locality is undoubtedly incorrect. 

The San Benito and Monserrate Island records are not shown on the map 

of the distribution of this taxon (Fig. 49). 

Rabdotus (Leptobyrsus) dentifer slevini 
(Hanna, 1923) 

Bulimulus santacruzensis Hanna, 1923, pp. 486-488, pl. 7, Figs. 

12-15--Santa Cruz Island, Gulf of California. Lowe, 1933, p. 109--Santa 

Cruz Island. Arnaud, 1970, p. 12--Isla Santa Cruz. 

Bulimulus slevini Hanna, 1923, pp. 486, 488-489, pl. 7, Figs. 

16-19--Monserrate Island, Gulf of California. Pilsbry and Lowe, 1932, 

p. 50. Lowe, 1933, p. 109--Monserrate Island. 

Bulimulus (Orthotomium) santacruzensis Hanna, 1923. Jacobson, 

1958, pp. 6-7--Santa Cruz Island, southwest side. 

Rabdotus (Hannarabdotus) slevini Hanna, 1923. Emerson and 

Jacobson, 1964, pp. 325-326, Figs. 4a-4f--Isla Monserrate, under rocks, 

southeast side of island; Isla Santa Cruz, southwest side of island, at 

elevations greater than 50 ft. 

Description. Shell (Figs. 6e-6h) moderately solid, 29.2-43,4 

mm in height, 14.0-22.6 mm in diameter, ratio of height to diameter 

1.73-2.14, ratio of shell height to aperture length 1.74-2.11, whorls 

5-3/4 to 6-3/8; embryonic whorls 2 to 2-3/8, rounded, with moderately 

strong regular axial riblets; spire convex in outline; whorls convex, 

sutures impressed; sculpture of weak growth wrinkles and, in some 

specimens, extremely weak spiral striae visible only under 
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magnification; color of shell light brown with occasional light axial 

streaks, peristome whitish; last whorl rounded at periphery, descending 

more rapidly than earlier whorls, its suture usually located below 
~ 

widest point of preceding whorl; columellar margin of peristome re-

fleeted, basal and palatal margins strongly reflected and revolute; 

terminations of peristome joined by a thin glaze or weakly raised 

parietal callus; columella bent or arched, with a weak entering fold 

but without a lamina; basal region of shell narrowly perforate. 

Pulmonary veins of long-preserved specimens light brown, 

pallial roof otherwise unmarked. 

Genitalia not figured, description based on study of two long-

preserved specimens; gross external features only observable in these 

uncleared and unmounted specimens, measurements approximate. Total 

lenth of terminal male genitalia 38-41 mm, penial sheath 12~13 mm in 

length; junction of epiphallus and upper region of penis (above sheath) 

not distinguishable, their combined length 20 mm; penial diverticula 

not indicated by a distinct swelling in the outline of the genitalia; 

epiphallic caecum 6-8 mm in length (16-20% of length of male genitalia); 

vagina 10-12 mm in length (26-29% of length of male genitalia); diameter 

of spermathecal duct not greatly variable over its length; free oviduct 

strongly swollen. 

Diagnosis. Diagnostic characters of Rabdotus dentifer slevini 

are discussed in the systematic treatment of R. d. dentifer. 

Taxonomic Remarks. Rabdotus dentifer slevini was first collected 

by members of the California Academy of Sciences 1921 Gulf of California 
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Expedition. From this material Hanna (1923) described two new species 

of Bulimulus: B. santacruzensis (holotype CAS 1030, collected by F. 

Baker, J. C. Chamberlin, I. M. Johnston, V. Owen, J. R. Slevin, and 

E. P. Van Duzee, 27 May 1921, figured by Hanna, 1923, pl. 7, Fig. 12; 

type locality: Santa cruz Island, Gulf of California) and B. slevini 

(holotype CAS 1034, collected by J. c. Chamberlin, I. M. Johnston, V. 

Owen, J. R. Slevin, and E. P. Van Duzee,· 24 May 1921, figured by Hanna, 

1923, pl. 7, Fig. 16; type locality: Monserrate Island, Gulf of 

California). Hanna stated that these two species could be separated 

by reason of the greater size of ~· santacruzensis, its broader 

peristome and stronger columellar fold compared to B. slevini, and the 

absence of spiral sculpture in the former species (such sculpture was 

stated to be present in some shells of B. slevini). Emerson and 

Jacobson (1964) studied large samples of these "species" from both Santa 

Cruz and Monserrate Islands and concluded that shells from the two 

islands were not significantly different in size and that the other 

supposedly diagnostic characters were likewise unreliable in dis~ 

tinguishing the two taxa. They synonymized them under the name R. 

slevini. I have examined a small number of specimens from both Santa 

Cruz and Monserrate and can find no basis to permit their separation. 

As discussed above, shells of Rabdotus dentifer slevini can be 

distinguished from those of other forms of R. dentifer which inhabit the 

Baja California pen~nsula and other Gulf islands. Nevertheless, these 

differences may be slight, particularly in the case of some specimens 

of ~- d, lamellifer. The genitalia of ~· d. lamellifer and R. d. 

johnstoni resemble those of R. d. slevini in overall form and relative 
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proportions and, like those of the last-named taxon, bear a prominent 

swelling on the free oviduct. This last character is found only in 

snails here considered to be subspecies of R. dentifer and in R. gabbi, 

a species which is separated from R. dentifer by certain conchological 

differences. Because of these conchological and anatomical resemblances 

of the Santa Cruz and Monserrate Island snails to ~· dentifer, R. 

slevini is here made a subspecies of that taxon. Confirmation of now

dubious records of R. d. lamellifer and R. d. johnstoni from Monserrate 

Island would necessitate a reconsideration of this conclusion. 

Emerson and Jacobson (1964) designated Bulimulm: slevini as the 

type species of Hannarabdotus, a new subgenus of Rabdotus. Christensen 

and Miller (1976a) considered this subgenus to be a probable synonym of 

Leptobyrsu~ Crosse and Fischer, an assertion which was verified when 

specimens of B• ~- slevini were dissected and found to have genitalia 

similar to those of snails assigned to the subgenus Leptobyrsus. 

Hannarabdotus is synonymized with Leptobyrsus in the present work • 

. ~. 

Range and Habitat. Rabdotus dentifer slevini is known only from 

the islands of Monserrate and Santa Cruz in the Gulf of California 

(Fig. 49). Emerson and Jacobson (1964) reported that on Monserrate 

living specimens were found under rocks. The large numbers of specimens 

reported by them to have been collected on both islands and also the 

accounts of Hanna (1923) and Arnaud (1970) indicate that the snail is 

abundant, at least as dead shells. 
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Rabdotus (Leptobyrsusl chamberlini 
(Hanna, 1923) -

Bulimulus charnberlini Hanna, 1923, pp. 492, 494~495, pl. 8, 

Fig. 21--San Diego Island, Gulf of California. 

Rabdotus (Leptobyrsus} chamberlini Hanna, 1923. Emerson and 

Jacobson, 1964, pp. 318-319, Figs. la-lf--Isla San Diego, 50 feet to 

crest of island, locally common under blocks of granite overgrown with 

v~getation. 

Description. Shell (Figs. 7a-7d) thin to moderately solid, 

16.4-20.3 mm in height, 8.0-10.1 mm in diameter, ratio of height to 

diameter 1.85-2.26, ratio of shell height to aperture length 2.02-2.39, 

whorls 5-1/4 to 6; embryonic whorls eroded in all specimens seen, not 

clearly distinguishable from postembryonic shell, rounded, apparently 

without strong riblets but with low closely-spaced axial wrinkles; spire 

slender, weakly convex in outline; whorls weakly convex, sutures weakly 

impressed; sculpture of weak growth wrinkles, most prominent immediately 

below suture; color of shell light brown, the peristome lighter; last 

whorl with rounded periphery, often ascending slightly at aperture; 

columellar margin of peristome reflected, basal and palatal margins 

strongly reflected, not revolute; terminations of peristome joined by a 

thin white or clear glaze; columella with a moderately strong triangular 

lamina; basal region of shell deeply rimate or narrowly umbilicate. 

Soft parts unknown. 

Diagnosis. Rabdotus chamberlini is distinguished from its 

congeners by its small size, narrow spire, and widely reflected but 
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non-revolute peristome. R. dentifer dentifer and R. d. johnstoni are 

usually greater in shell height than· is~· chamberlini (height 19.2-30.4 

mm for R. d. dentifer, 21.6-31.5 mm for ~· d. johnstoni, compared to 

16.4-20.3 mm for~· chamberlini). In both of these subspecies of R. 

dentifer the spire is less slender than is that of R. chamberlini, and 

the peristome is reflected and revolute. ~· gigantensis does not have 

either the strongly reflected peristome or the slender spire of R. 

chamberlini. 

Taxonomic Remarks. Bulimulus chamberlini Hanna, 1923 (holotype 

CAS 1023, collected by J. C. Chamberlin, 27 May 1921, figured by Hanna, 

1923, pl. 8, Fig. 21; type locality San Diego Island, Gulf of California), 

was described from a single broken specimen collected by a member of the 

California Academy of Sciences 1921 Expedition. Hanna differentiated 

his species from ~· dentifer (now Rabdotus dentifer dentifer) by reason 

of its smaller size, non-revolute peristome, triangular columellar 

lamina, and aperture shape. To these distinctions we may now add the 

unusual sculpture of the embryonic whorls of ~· chamberlini; the species 

evidently lacks the strong axial riblets which are present in R. ~· 

dentifer (and in most other Rabdotus) and has instead many closely~ 

spaced low wrinkles. Although most characters of the shell of R. 

chamberlini indicate a close relationship to ~· dentifer and its sub

species, the dissimilar embryonic sculpture of these taxa indicates that 

R. chamberlini should be maintained as a full species and not sub

ordinated to R. dentifer as a subspecies of that taxon. The anatomy 

of this species, now unknown, may be useful in determining the 
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affinities of this species and the degree of its relationship to R. 

dentifer. 

Range and Habitat. Rabdotus chamberlini is known only from San 

Diego Island in the Gulf of California (Fig. 50), and is the only 

Rabdotus recorded on that island. Emerson and Jacobson (1964) reported 

that in 1962 dead specimens were locally common under blocks of granitP 

which were overgrown by vegetation from the crest of the island down to 

an elevation of 50 ft. 

Rabdotus (Leptobyrsus} gabbi 
(Crosse and Fischer, 1872) 

Bulimulus ~abbi Crosse and Fischer, 1872, p. 223-~alifornia 

Mexicana. Fischer and Crosse, 1870-1878, pp. 517-518, pl. 20, Figs. 

19-20-~California inferiore, reipublicae Mexicanae. Clessin, 1881, p, 

251. Binney, 1885, p. 22. Cooper, 1892a, p. 15. Cooper, 1892b, p, 

214. Cooper, 1893, pp. 340-341. Cooper, 1894, p. 138, Pilsbry, 1897-

1898, pp. 147-148, pl. 19, Figs. 58-59, pl. 33, Figs, 34-35. Pilsbry, 

1901-1902, p. xxxv. Hanna, 1923, p. 486. Baker, 1963, p. 228. 

Chevallier, 1965, p. 18, 

Bulimus gabbi Crosse and Fischer, 1872. Pfeiffer, 1877, pp. 

163-164. Binney, 1878, p. 20. 

Bulimulus gabbii Crosse and Fischer, 1872. Dall, 1893b, p. 641. 

Dall, 1897, p. 359. 

Bulimulus (Scutalus) gabbi Crosse and Fischer, 1872. Breure, 

1975b, p. 1160. 
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Description. Shell (~igs. 7e-7h} thin to moderately solid, 

18.8-28.0 mm in height, 10.3-15.0 mm in diameter, ratio of height to 

diameter 1.65-2.10, ratio of shell height to aperture length 1.76-2.11, 

whorls 5-3/8 to 6-1/2; embryonic whorls (Fig. 20c} 1-7/8 to 2-1/4, 

rounded and strongly convex, with strong regular axial riblets the 

interstices of which are crossed by fine spiral threads; spire conical, 

straight in outline; postnuclear whorls convex, sutures moderately 

impressed; sculpture of weak irregular growth wrinkles and closely~set 

raised granules arranged in spiral rows, the granules in the umbilical 

region coalescing to form fine raised threads; shell in life with a 

thin brown or yellow-brown periostracum, color under periostracum light 

brown; last whorl with rounded periphery, rarely ascending slightly at 

aperture; columellar margin of peristome reflected; basal and palatal 

margins moderately reflected, not revolute; terminations of peristome 

joined by a thin parietal callus; columella without fold or lamina; 

basal region of shell narrowly umbilicate. 

Pulmonary veins and adjacent region of roof of lung light gray, 

mantle otherwise without dark markings. 

Genitalia (Yig. 27}. Total length of terminal male genitalia 

22.0 mm; penis 16.0 mm in length (73% of length of male genitalia); 

penial sheath 7.0 mm in length (44% of length of penis}; region of 

penial diverticula separated by 6 mm from penial sheath, slightly 

greater in diameter than penis immediately above sheath; epiphallus 1.5 

mm in length (7% of length of male genitalia); epiphallic caecum 4.5 mm 

in length (20% of length of male genitalia); vagina 9.0 mm in length 

(41% of length of male genitalia); sper.mathecal duct 18 mm in length, 



the region from 3 to 9 rnm above its junction with oviduct and vagina 

slightly greater in diameter than elsewhere; spermatheca globose; 
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free oviduct with a distinct swelling above its junction with spermathe

cal duct. 

Diagnosis. Conchological characters which identify Rabdotus 

gaobi are the shell dimensions, rounded embryonic whorls, straightly 

conic spire, large aperture, and sculpture. The embryonic whorls of R. 

xantusi are us~ally angulate, the spire convex in outline, the aperture 

usually smaller (ratio of shell height to aperture length 2.02-2.39 for 

R. xantusi, 1.76-2.11 for~· gabbi), and the shell sculpture unlike that 

of ~· gabbi in appearance. The shell of R. xantusi is marked with axial 

riblets which are divided into granules by revolving grooves. The 

granules are generally larger than the width of the grooves. The 

granules of R. gabbi are minute and are arranged in spiral rows, the 

spaces between successive rows being much wider than the diameter of 

a single granule. 

Rabdotus hannai is another species which resembles ~· gabbi, 

but that species is usually greater in height (25.2 .... 38.5 mm for~· 

hannai, 18.8-28.0 mm for R. gabbi), less slender (ratio of shell height 

to diameter 1.46-1.76 for~· hannai, 1.65-2.10 for R· gabbi), and less 

distinctly granulated. Another character which may be used to dis

tinguish the two species is the presence in ~- gabbi of a distinct 

swelling of the oviduct and the absence of such a swelling in ~· 

hannai. 
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Rabdotus gigantensis, which is known to occur sympatrically with 

R. gabbi, is approximately the same size as that species but invariably 

has a strong lamina on the columella, a structure not present in R. 

gabbi. 

Rabdotus baileyi, a species which occurs on the mainland of 

Mexico in the states of Sonora, Sinaloa, and Chihuahua (Bequaert and 

Miller, 1973), is similar in appearance toR. gabbi, but the peristome 

is more widely reflected in that species than in ~· gabbi. The two 

species also differ anatomically, as in R. baileyi the epiphallic caecum 

is the longest component of the male genitalia, and the penis and 

epiphallus are approximately equal in length; in R. gabbi the penis is 

much the longest of these three structures. 

Taxonomic Remarks. Rabdotus gabbi was described as Bulimulus 

gabbi Crosse and Fischer, 1872, from specimens from W, M. Gabb and in 

the collection of the Academy of Natural Sciences.of Philadelphia. 

Although no type specimen was .. designated, a single set of measurements 

was published with the description. Baker (1963) selected a specimen 

from the type lot which matched these measurements and designated this 

specimen (ANSP 73647a) as lectotype. A lectoparatype is figured here 

(Fig. 7e). The type locality of this species was given by Cro~se and 

Fischer (1872) as "California Mexicana" and has not been restricted, 

The identity of Rabdotus gabbi was not known to several later 

authors (Cooper, 1892b, 1893, 1894; Dall, 1893b, 1897), who regarded it 

as a subspecies or synonym of R. xantusi. Pilsbry (1897-1898) compared 

the types of the two taxa and showed R. gabbi to be a valid species. 
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Range ~nd Habitat. Rabdotus gabbi has recently been collected 

at three localities along the Transpeninsular Highway near KM 77 and 

135, north of La Paz, and at two localities in the low hills about 25 mi 

northeast of this highway (Fig. 50). Further collecting in the region 

surrounding the known range of this species may result in significant 

extensions of that range as this region has not been thoroughly studied 

malacologically because of the scarcity of roads, particularly at higher 

elevations. 

At those localities in which I have collected Rabdotus ~abbi 

dead shells were not uncommon among loose rocks in outcrops of the 

sedimentary caprock which is found in much of this region, or on the 

slopes below such exposures. Living individuals were much less common, 

and several attempts by Dr. w. B. Miller and me to procure specimens 

for dissection yielded a single living adult and two immature snails. 

These specimens were collected on two occasions, in August and December 

1974, near the KM 77 marker on the Transpeninsular Highway northwest of 

La Paz. The snails were sealed to rocks in shallow rockslides on the 

more shaded slope of a large arroyo, just below the caprock. 

Rabdotus (Leptobyrsus) hannai 
(Pilsbry, 1927) 

Bulimulus (Scutalus} pallidior Sowerby, 1833, Dall, 1893b, p, 

640--in part, Santa Margarita Island record only; misidentification, not 

Bulinus ~allidior Sowerby, 1833. Stearns, 1894, p, 164--in part, Santa 

Margarita Island record (USNM 101036} only; misidentification. 

Bulimulus (Scutalus) pallidior variety striatulus Dall, 1893. 

Dall, 1893b, p. 640--in part, Margarita Island record only; not 



Bulimulus (Scutalus) pallidior variety striatulus Dall, 1893, as 

restricted by Pilsbry, 1927. 
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Bulimulus pallidior Sowerby, 1833. Pilsbry, 1897-1898, pp. 

142-143--in part, Santa Margarita Island record only; misidentification, 

not Bulinus pallidior Sowerby, 1833. 

Bulimulus pallidior var. striatulus Dall, 1893. Pilsbry, 1897-

1898, p. 143--in part, Margarita Island record only; not Bulimulus 

(Scutalus) pallidior variety striatulus Dall, 1893, as restricted by 

Pilsbry, 1927. 

Bulimulus striatulus Dall, 1893. Hanna, 1923, pp. 486-487--in 

part, Margarita Island records only; not Bulimulus (Scutalus) pallidior 

variety striatulus Dall, 1893, as restricted by Pilsbry, 1927. 

Bulimulus hannai Pilsbry, 1927, pp. 183-184, pl, 11, Figs. 16-

20, pl. 12, Fig. 3--Margarita Island and Magdalena Island. Lowe, 1933, 

p. 74--Margarita Island. 

Rabdotus (Hannarabdotus) hannai Pilsbry, 1927. Emerson and 

Jacobson, 1964, p. 325. 

Description. Shell (Figs. 8a-8d) thin to moderately solid, 

25.2-38.5 mm in height, 16.5-23.3 mm in diameter, ratio of height to 

diameter 1.46-1,76, ratio of shell height to aperture length 1.61-1.93, 

whorls 5-1/4 to 6-1/2; embryonic whorls 1-3/4 to 2, rounded and convex, 

with regular (or rarely irregular and broken) axial riblets the 

interstices of which may be crossed by fine spiral threads; spire 

conical, s·traight in outline; postnuclear whorls convex, sutures 

moderately impressed; sculpture of growth wrinkles which may be crossed 
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by fine spiral threads, the threads often bearing minute beadlike 

granules; shell in life usually with a brown periostracum, color under 

periostracum dull white; last whorl often inflated, with rounded 

periphery, sometimes descending slightly at aperture; columellar margin 

of peristome reflected, basal and palatal margins weakly reflected, not 

revolute; terminations of peristome joined by a thin to thick parietal 

callus; columella without fold or lamina. Basal region of shell 

umbilicate. 

Pulmonary veins and adjacent region of roof of lung light gray 

or light brown, mantle otherwise without dark markings. 

Genitalia (Fig. 28). Total length of terminal male genitalia 

24.5-27.5 mm; penis 16.0-18.0 mm in length (65-71% of length of male 

genitalia); penial sheath 7.0-8.5 mm in length (37-53% of length of 

penis); region of penial diverticula 3eparated by 4-6 mm from penial 

sheath, slightly greater in diameter than penis immediately above 

sheath; epiphallus 2.5-3.0 mm in length (10-12% of length of male 

genitalia); epiphallic caecum 5.0-5.5 mm in length (20-22% of length 

of male genitalia); vagina 8.0-9.5 mm in length (29-37% of length of 

male genitalia); spermathecal duct 20-22 mm in length, its diameter 

greatest near anterior end, decreasing gradually toward its midpoint, 

posterior of which it remains approximately constant; spermatheca 

globose; free oviduct cylindrical, not enlarged. 

Diagnosis. Rabdotus hannai has sometimes been confused with R. 

pallidior, but the shells of these two species are easily distinguished. 

The shell of R. pallidior is more solid and is usually greater in 
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height than that of R. hannai (height 31.9-49.5 rnm for R. pallidior, 

25.2-38.5 rom for~- hannai), has a smaller umbilicus, and lacks the 

brown periostracum which is usually present on fresh shells of R. 

hannai. The peristome of R. pallidior is usually strongly reflected and 

is often revolute; that of ~- hannai is only weakly reflected. Finally, 

the shell sculpture of the two species is similar in that both may 

possess granules, but these are quite different in size and appearance. 

In ~- hannai the granules are minute and are often located on fine 

raised spiral threads; the granules are much smaller than the spaces 

between the threads. In ~- pallidior weak spiral grooves divide the 

growth wrinkles into granules which are as large as or larger than the 

width of the grooves. 

Rabdotus gabbi is another species which is similar in appearance 

to R. hannai. The shell of this species is usually smaller and more 

slender than that of R. hannai (shell height 18.8-28.0 mm, ratio of 

height to diameter 1.65-2.10 for~· gabbi, 25.2-38.5 mm and 1.46-1.76, 

respectively, for R. hannai). ~· gabbi bears spiral rows of minute 

granules, much as in R. hannai, but over most of the surface of the 

shell the granules are more distinct than those of R. hannai and are not 

located on top of raised threads. The genitalia of the two species are 

similar except that the free oviduct of R. gabbi is distinctly swollen 

immediately above its junction with the vagina and spermathecal duct; 

this swelling is much like that found in R. dentifer lamellifer. R. 

hannai does not have such an oviducal swelling. 

No similar species occurs sympatrically with Rabdotus hannai. 

R. pallidior is a species of the Cape region of Baja California, south 
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of La Paz, and R. gabbi has been collected oniy in the low hills south

east of the Magdalena Plain and northwest of La Paz. R. pilula has been 

reported from Isla Margarita (Binney, 1861), but that record is probably 

erroneous; in any event, that species is not likely to be mistaken for 

R. hannai. 

Taxonomic Remarks. Dall (1893b) reported Bulimulus rallidior to 

occur at several localities in Baja California and on certain nearby 

islands, including Margarita Island. In the course of his discussion of 

this species he introduced the varietal name striatulus for specimens 

having the shell sculptured with strong spiral striations. He did not 

illustrate his new taxon or designate a type specimen or type locality 

for it, but stated that he had specimens of it from Carmen and Margarita 

Islands and the Gulf coast of the peninsula. His Margarita Island 

specimens (USNM 101036) were of the species later named ~- hannai by 

Pilsbry; the specimen reputedly from Carmen Island (USNM 58652) repre

sented the striate form of Rabdotus pallidior. Stearns (1894), Pilsbry 

(1897-1898), and Hanna (1923) followed Dall's identification of the 

Margarita Island snail, calling it either~- pallidior or by Dall's 

varietal name. Pilsbry (1927) published a reevaluation of this species 

based on study of collections made by Hanna on Magdalena and Margarita 

Islands. He recognized that this species was not a form of ~- pallidior 

and described it as new. He also cleared up the confusion over the 

identity of Dall's striatulus by selecting as lectotype a specimen of 

the striate form of R. pallidio~. Pilsbry's descriptions and illustra

tions clearly establish the identities of these taxa. 



Pilsbry tl927, pl. 11, Fig. 19, pl. 12, Fig. 3) gave the 

dimensions of the holotype of Bulimulus hannai, CAS 2621, and figured 

it. The specimen was collected by Hanna in 1922. The type locality, 
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by original designation, is "Margarita Island in Magdalena Bay, Lower 

California, under stones within one mile, west and south, of the village 

near the center of the east side of the island." Puerto Alcatraz is 

the current name of the village to which Pilsbry refers. 

The species was collected at its type locality in May 1975. 

Specimens of Rabdotus hannai from Margarita Island are somewhat 

greater in height than specimens from Magdalena (height 25.5-38.5 mm 

and 25.2-32.7 mm, respectively) and are slightly broader in shape 

(ratio of height to diameter 1.45~1.71 for Margarita Island specimens, 

1.52-1.76 for specimens from Magdalena). These slight differences are 

not worthy of subspecific recognition. 

Range and Habitat. Rabdotus hannai is known to occur only on 

Magdalena and Margarita Islands (fig. 50). These two islands are 

located just off the west coast of Baja California and form the western 

limits of Bahia Magdalena. The Magdalena Plain is the region of the 

peninsula adjacent to Bahia Magdalena. This area is level and 

extremely arid, and does not provide suitable habitat for rock~dwelling 

snails. 

Living specimens of Rabdotus hannai were collected on Magdalena 

Island and Margarita Island in May 1975 by W. B. Miller and C. c. 

Christensen. The living snails were found sealed to the undersides of 

stones in shallow rockslides on the slopes of the mountains of the 
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interiors of these islands. On Margarita Island evidence was found 

that ~- hannai is subject to predation by rodents, as several freshly 

dead shells were found to have had the upper whorls removed. In one 

case, the apertural portion and last whorls of such a shell were found 

sealed to a rock within a slide; in this location the snail would not 

have been accessible to a bird. 

Rabdotus (Leptobyrsus) spirifer 
(Gabb, 1868) 

Bulimus spirifer Gabb, 1868, pp. 236-237, pl. 16, Fig. 5--in 

the mountains, among rocks from San Antonio, below La Paz, to near San 

Borja, and in the highest mountains perhaps even farther north. Binney 

and Bland, 1869, p. 191, Fig. 332. Pfeiffer, 1877, p. 92. Binney, 

1878, p. 20. Binney, 1885, p. 22. Martens, 1890-1901, p. 252. Baker, 

1963, p. 230. 

Bulimulus spirifer Gabb, 1868. Fischer and Crosse, 1870-1878, 

pp. 468, 470, 475-476, 479, 558-561, pl. 20, Figs. 26-27--? in part, 

excluding var. S, which may be Rabdotus dentifer lamellifer (Pilsbry, 

1896), fide Pilsbry, 1897-1898. Clessin, 1881, p. 245. Kobelt, 1879-

1881, p. 266, pl. 83, Fig. 25. Martens, 1885, p. 195. Cooper, 1892a, 

p. 15. Cooper, 1892b, pp. 211-212--near La Paz. Pilsbry, 1896a, p. 

114. Pilsbry, 1896b, p. 103. Pilsbry, 1897-1898, pp. 158-159, pl. 21, 

Figs. 87-91--in part, excluding var. orthelasmus, which is a synonym 

of Rabdotus dentifer lamellifer (Pilsbry, 1896). Pilsbry, 1901-1902, 

p. xxxvi. Hanna, 1923, p. 492. Emerson and Jacobson, 1964, pp. 317-

318. Chevallier, 1965, p. 19. 
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Bulimulus {Leptobyrsus} spirifer Gabb, 1868. Fischer, 1888, 

p. 318, pl. 13, Fig. 5. Dall, l893b, pp. 644~645, pl. 72, Fig. 8--in 

part, excluding specimens from San Jose, which are Rabdotus rimatus 

(Pfeiffer, 1848) (cf. USNM 34119). Mabille, 1895, p. 66--in part, 

reference only; excluding specimens from volcan de las Vi:r·genes, which 

are Rabdotus dentifer lamellifer .(Pilsbry, 1896). Zilch, 1959-1960, 

p. 490, Fig. 1728. 

Bulimulus (Leptobyrsus) lapidivagus Mabille, 1895, pp. 66-67-

Sierra de Cacachila au Sud de la Isic] Paz. 

Bulimulus lapidivagus Mabille, 1895. Pilsbry, 1896o, p. 103. 

Pilsbry, 1897-1898, p. 161. Hanna, 1923, p. 492. 

Bulimulus lepidovagus Isic] Mabille, 1895. Pilsbry, 190h·l902, 

p. xxxvi. 

Bulimulus (Leptobyr sus)_ lapidovagus IE.!.£J Mabille, 1895, Hanna 

and Smith, 1968, pp. 383, 390~391. 

Rabdotus spirifer Gabb, 1868. Christensen and Miller, 1976b, 

p. 51. 

Description. Shell (Figs. 8e~8h} thin to moderately solid, 

36.1~46.4 rom in height, 16.7-22.7 rom in diameter, ratio of height to 

diameter 1.97-2.40, ratio of shell height to aperture length 1,93~2.27, 

whorls 6-3/4 to 7-7/8; embryonic whorls 2-1/8 to 2-1/4, rounded or 

flat-sided with a weak shoulder, with numerous close-set low axial 

riblets, the riblets sometimes wavy and irregular on the first one~half 

whorl, more regular thereafter, their interstices sometimes crossed by 

fine spiral threads; spire weakly convex in outline or straightly 
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conical; whorls weakly to moderately convex, sutures weakly impressed; 

sculpture of weak growth wrinkles which may be divided into low oblong 

granules by subobsolete spiral striae; surface of shell glossy or dull, 

with a thin yellow-brown periostracum which may be partially or almost 

completely lost in some specimens; color yellow-brown or light brown, 

peristome and a narrow subsutural band sometimes whitish; last whorl 

with rounded periphery, ascending at aperture; columellar margin of 

peristome reflected, basal and palatal margins strongly reflected and 

sharply revolute; terminations of peristome joined by a thin clear or 

white glaze; columella straight, with a prominent corkscrew~like lamina; 

basal region of shell narrowly perforate. 

Pulmonary veins and adjacent region of pallial roof light brown, 

mantle otherwise without dark markings. 

Genitalia (Fig. 29). Total length of male genitalia 33.5~40.0 

mm; penis 21.0-27.0 mm in length (62~70% of length of male genitalia); 

penial sheath 9.0-12.0 mm in length (38-49% of length of penis); region 

of penial diverticula separated by 4-7 mm from penial sheath, its 

diameter slightly greater than that of penis immediately above sheath; 

epiphallus 3.0-5.0 mm in length (8~14% of length of male genitalia); 

epiphallic caecum 7.5-9.0 mm in length (19-27% of length of male 

genitalia); vagina 11.0-16.0 mm in length (30-44% of length of male 

genitalia); spermathecal duct 25-35 mm in length, its diameter greatest 

at base, gradually decreasing posteriad; spermatheca globose or ovate; 

free oviduct slightly enlarged at base, not distinctly swollen. 
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Diagnosis. Rabdotus spirifer differs conchologically from other 

Baja California Rabdotus by reason of its relatively large size, cork

screw-like columellar lamina, and sharply revolute peristome. Several 

characters of the genitalia also distinguish this species from certain 

others having shells similar in appearance to those of R. spirifer. 

The shell height of Rabdotus spirifer (36.1-46.6 mm) is, on the 

average, greater than that of R. dentifer lamellifer (23.8-41.0 mm) and 

is considerably greater than that of either R. ~- dentifer (19.2-30.4 

mm) orR. laevapex (24.8-28.6 mm), species similar toR. spirifer in the 

general appearance of their shells. The two subspecies of ~· dentifer 

mentioned here usually have well-developed columellar laminae (reduced 

or absent in some R. d. lamellifer) which are square in outline and with 

a sinuous margin; these are unlike the corkscrew-like lamina of ~· 

spirifer. In large specimens of R. i· lamellifer the peristome is 

wider and more prominent in appearance than.is the more narrowly and 

sharply reflected peristome of ~· spirifer. Anatomically, the unusual 

enlargement of the free oviduct of R. d. lamellifer distinguishes that 

taxon from R. spirifer. 

In addition to the size difference between the two taxa, 

Rabdotus laevapex may be distinguished from ~· spirifer by reason of 

differences in the relative proportions in the genitalia of the two 

forms. The most obvious difference is in the length of the epiphallus; 

that of R. laevapex is 13-15 mm in length and makes up 35-47% of the 

length of the terminal male genialia, while that of R. spirifer is not 

more than 5 mm in length and comprises 8-14% of the length of the male 

structures. 



Rabdotus veseyianus is also similar to R. spirifer in general 

configuration of the shell and is similar to it in size; in this 

species, however, the columellar lamina is triangular in shape, the 

peristome is more widely reflected, and the individual whorls of the 

spire are less convex than is the case with R. spirifer. 
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Rabdotus excelsus is similar to ~· spirifer in size of shell, 

but invariably lacks a columellar lamina; the peristome of this species 

is reflected but not revolute. 

Rabdotus altus, another species similar in size and overall 

shape to~· spirifer, has a reflected but non~revolute peristome, but 

can more reliably be distinguished from ~· ~irifer by the proportions 

of its genitalia. In this species the epiphallic caecum is greater in 

length than either the penis or epiphallus, and makes up from 41~57% 

of the total length of the terminal male genitalia; the epiphallic 

caecum of R. spirifer comprises 19-27% of this length. The vagina of 

R. altus is about one-third as long as that of R. spirifer relative to 

the length of the terminal male genitalia. 

Rabdotus rimatus is a more slender snail than~· spirifer, and 

the ratio of shell height to aperture length is higher in this species 

than in ~· spirifer. The peristome of this species is only moderately 

reflected and is not revolute. 

Taxonomic Remarks. Rabdotus spirifer was first described as 

Bulimus spirifer Gabb, 1868. The type locality of the species was given 

as "in the mountains, among rocks from San Antonio, below La Paz, to 

near San Borja, and in the highest mountains perhaps even farther 
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north." No type material was identified, but the description was 

accompanied by a figure of a specimen (Gabb, 1868, pl. 16, Fig. 5). 

Gabb's specimens are in the collection of the Academy of Natural 

Sciences of Philadelphia, and Baker (1963) designated one of these 

syntypes as the lectotype (ANSP 25718a) of the species. This specimen 

is illustrated here (Fig. Be). The type locality has not been 

restricted. Although the date of publication of this species is 

sometimes given as 1867, the title page of volume 3 of the American 

Journal of Conchology states that the issue containing the description 

of R. spirifer was published 2 January 1868. 

Pilsbry (1897-1898) believed that Gabb's description was based 

on a mixture of shells of Rabdotus svirifer and the snail named 

Bulimulus lamellifer by Pilsbry (1896b) (now R. dentifer lamellifer), 

This may account for the extensive geographic range attributed to the 

species by Gabb; R. spirifer occurs in the vicinity of San Antonio, as 

stated by Gabb, but is not found on the peninsula north of La Paz. 

Although ~· d. lamellifer is not known to occur as far north as San 

Borja, any large snail with a columellar lamina from the central portion 

of the Baja California peninsula would probably be R. d. lamellifer. 

The report of Mabille (1895) that Diguet collected R. spirifer near the 

volcanoes of Las Virgenes, north of Santa Rosalia, must also be based on 

specimens of R. d. lamellifer. 

Bulimulus (Leptobyrsus) lapidivagus was said to have been 

collected by L. Diguet in the "Sierra de Cachila au Sud de la Paz" 

(Mabille, 1895, p. 67). Mabille's inadequate description and failure to 

illustrate this species prevented its recognition for many years. Hanna 
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and Smith (1968) were unable to find type material of this species in 

the Paris Museum, the institution possessing those of Mabille's Baja 

California land snail types which are known to be extant. The occur

rence of Rabdotus spirifer in the Sierra de Cacachila was unknown to 

Hanna and Smith; the species was collected there in 1974 by W. B. Miller 

and c. c. Christensen. As this is the only species found there matching 

Mabille 1 s description, Christensen and Miller (1976b) concluded that 

Mabille's ~· lapidivagus must be a synonym of~· spirifer. 

Bulimulus spirifer var. orthelasmus Pilsbry, 1898, in Pilsbry, 

1897-1898, is not a form of Rabdotus spirifer but is instead a synonym 

of R. dentifer lamellifer and is discussed in the systematic treatment 

of that taxon. 

Bulimulus spirifer is the type species of Leptobyrsus Crosse and 

Fischer in Fischer and Crosse, 1875, in 1870~1878, described as a "sub

section" of Orthotomium Crosse and Fischer in Fischer and Crosse, 1875, 

in 1870-1878, and now a subgenus of Rabdotus. It was also designated as 

the type species of Sonorina Pilsbry, 1896a, a replacement name pro~ 

posed because of the supposed homonymy of Leptobyrsus. 

Range and Habitat. Rabdotus spirifer is a species of the Cape 

Region of Baja California (Fig. 51}. The species has recently been 

collected in the Sierra de Cacachila, a range of mountains located 

between La Paz and Los Planes, and at several localities in the vicinity 

of El Triunfo and Valle Perdido. The known range of the species spans 

a distance of approximately 30 mi. In the Sierra de Cacachila and near 

Valle Perdido living specimens were collected; all were found in the 
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month of December and were sealed to rocks, in shallow rockslides in the 

Sierra de Cacachila and in crevices among large granite boulders at the 

Valle Perdido locality. The snails adhere tightly to the substrate and 

are difficult to remove without damage to the shell. The widely 

expanded peristome of this and certain other Rabdotus appears to be an 

adaptation permitting strong attachment to relatively smooth surfaces 

during periods of inactivity; this effectively closes the aperture of 

the shell and reduces water loss. 

Rabdotus (Leptobyrsus) rimatus 
(Pfeiffer, 1846) 

Bulimus rimatus Pfeiffer, 1846, p. 112. Pfeiffer, 1848, p. 104. 

Reeve, 1848-1850, pl. 54, Fig. 359. Fischer and Crosse, 1870-1878, 

pp. 479, 560. Ancey, 1886, p. 20. Martens, 1890-1901, p. 252. 

Buliminus rimatus Pfeiffer, 1846. Martens, 1860, p. 233--

Afghanistan. 

Bulimina rimata Pfeiffer, 1846. Clessin, 1881, p, 286~~ 

Afghanistan? 

Bulimulus (Mesembrinus) inscendens subsp, bryanti Cooper, 1891, 

pp. 101-102--in part; specimens from "near San Jose del Cabo, twelve 

miles east of the Cape" only, excluding Xantus' specimens, which are 

Rabdotus inscendens (Binney, 1861). 

Bulimulus inscendens var. bryanti Cooper, 1891, Cooper, 1892a, 

p. 15--San Jose del Cabo to La Paz. Cooper, 1894, pp. 135-137--in 

part, remarks regarding specimens from El Taste !1ountains only; not p. 

143, pl, 5, Fig. 8, pl. 6, Fig. 28, the identities of which are un-

certain. 
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(?) Bulimulus inscendens var. beldingi Cooper, 1892b, pp. 209-

210--in part, specimen from Punta Arena only. 

Bulimulus inscendens bryanti Cooper, 1891. Cooper, 1893, p. 

340, pl. 13, Figs. 4a-4c. 

Bulimulus (Leptobyrsus) inscendens var. monticola Dall, 1893b, 

p. 643--in part, pending lectotype selection. 

Bulimulus (Leptobyrsus) bryanti Cooper, 1891. Dall, 1893b, 

pp. 643, 645, pl. 71, Fig. 3 [not pl. 71, Fig. 4, as cited on p. 645]. 

Bulimulus inscendens var. monticola Dall, 1893. Cooper, 1894, 

p. 137--in part, reference only; not p. 143, pl. 5, Fig. 8, pl. 6, 

Fig. 28, the identities of which are uncertain. 

Bulimulus rimatus Pfeiffer, 1846. Pilsbry, 1897-1898, pp. 157-

158, pl. 21, Figs. 1-4, Pilsbry, 1901-1902, p. xxxvi. Hanna, 1923, pp. 

492, 495--Rancho Guamuchil, near Todos Santos, elevation 1000 ft, in 

cracks between boulders beside a creek bed. 

Bulimulus beldingi var. monticola Dall, 1893. Pilsbry, 1897-

1898, p. 150--in part, not pl. 20, Fig. 75, the identity of which is 

uncertain. Pi1sbry, 1901-1902, p. xxxvi. 

Bulimulus monticola Dall, 1893. Hanna, 1923, p" 502, 

Description. Shell (Figs. 9a-9h) thin to moderately solid, 

26.4-45.5 mm in height, 12.3-17.3 mm in diameter, ratio of height to 

diameter 2 .• 08-2.84, ratio of shell height to aperture length 2.07~2.75, 

whorls 6 to 8; embryonic whorls often not sharply differentiated from 

postnuclear whorls, about 1-7/8 to 2-3/8 in number, rounded or flat

sided with a weak shoulder, with weak to strong axial riblets which are 
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strongest on earliest 1-1/2 to 2 whorls, weaker and more closely-spaced 

thereafter, the interstices of the riblets sometimes crossed by fine 

spiral threads; spire straightly conical or weakly convex in outline; 

whorls weakly convex, sutures weakly or not impressed; sculpture of weak 

growth wrinkles which may be divided into low oblong granules by minute 

spiral striae; shell with a thin glossy light- or yellow-brown perio

stracum which may be partially or almost entirely lost; color of shell 

light brown, the peristome and a narrow subsutural band sometimes 

whitish; last whorl usually more inflated than previous whorls, rounded 

or flattened at periphery, often ascending slightly at aperture; 

columellar margin of peristome reflected, basal and palatal margins 

reflected, not revolute; terminations of peristome joined by a thin 

glaze or by a thin to thickened and raised parietal callus; columella 

usually with a strong spiral lamina, the lamina sometimes reduced to a 

low ridge, rarely completely absent; basal region of shell deeply rimate 

or narrowly perforate. 

Pulmonary veins and adjacent region of pallial roof light brown 

or gray, mantle otherwise without dark markings. 

Genitalia (Fig. 30). Total length of terminal male genitalia 

20.0-30.5 mm; penis 12.5-21.5 mm in length (59-70% of length of male 

genitalia); penial sheath 4.5-10.5 mm in length (33-65% of length of 

penis); region of penial diverticula adjacent to penial sheath or 

separated from it by up to 2 mm, its diameter up to twice that of penis 

immediately above sheath, slightly greater than that of epiphallus; 

epiphallus 2.5-4.5 mm in length (11-19% of length of male genitalia); 

epiphallic caecum 4.0-8.5 mm in length (17-30% of length of male 
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genitalia}; vagina 4.5-8.0 mm in length (21-34% of length of male 

genitalia); spermathecal duct 18-30 mm in length, its diameter greatest 

at base and gradually decreasing posteriad or with a swollen region ca • 

.. · 
5-8 mm in length commencing a short distance above' its anterior end; 

spermatheca globose; free oviduct slightly enlarged at base, not dis-

tinctly swollen. 

Diagnosis. Species which are similar in shell characteristics 

to Rabdotus rimatus are R. spirifer, R. laevapex, R. altus, and R. 

beld.ingi. R. spirifer, R. laevapex, and R. ~ltus all have shells which 

are similar in color to that of R. rimatus, and usually have a spiral 

columellar lamina like that usually present in the last species. R. 

spirifer and ~· laevapex have strongly reflected peristomes, unlike R. 

rimatus; ~· laevapex is also distinguished by its lack of apical 

sculpture and by the length of its epiphallus, which is usually greater 

than that of either the penis or epiphallic caecum. R. altus is quite 

similar in conchological characters to ~· rimatus and is most easily 

distinguished from that species by reason of differences in the 

genitalia of the two species; the epiphallic caecum of R. altus is 

greater in length than either the penis or epiphallus and comprises 

41-57% of the total length of the terminal male genitalia. The penis 

is the longest component of the male genitalia of R. rimatus. 

Specimens of Rabdotus rimatus which lack a columellar lamina 

may closely resemble shells of R. beldingi, and worn or weathered 

specimens of these species may be distinguished only with difficulty. 

Fresh specimens of R. beldingi are darker brown in color than are those 
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of R. rimatus, and bear stronger growth Wrinkles. The two species are 

similar in most anatomical characters, but differ in the relative 

lengths of certain structures. The epiphallus of R. beldingi is greater 

in length than the epiphallic caecum, and the vagina is relatively 

short, being equal to only 11-17% of the total length of the terminal 

male genitalia. The epiphallic caecum of R. rimatus is greater in 

length than is the epiphallus, and the vagina is equal to 21-34% of 

the length of the male genitalia. It should be noted that remarks 

regarding the genitalia of R. beldingi are based on only three specimens, 

and the range of variation in these structures may be greater than that 

which has been observed. 

Taxonomic Remarks. The original description of Bulimus rimatus 

Pfeiffer, 1846, was brief and was not acco~panied by an illustration of 

the species. The type material was from the collection of Hugh Cuming 

and is now in the British Museum (Natural History). A lectotype 

(BMNH 1975418) is in that collection (letter dated 2 March 1976 from 

Abraham s. H. Breure, Department of Systematic Zoology, University of 

Leiden, Leiden, The Netherlands). No type locality was provided in 

Pfeiffer's original description of this species, and none has yet been 

designated. Martens (1860), probably through typographical error, 

indicated Afghanistan to be the habitat of this species and considered 

it to be a Buliminus. Fischer and Crosse (1870..,.1878), in statements 

which were apparently overlooked by later workers, noted the resemblance 

of this species to that now called Rabdotus spirifer. Clessin (1881, 

p. 286) cited the locality of Pfeiffer's species as "Afghanistan?," but 
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Ancey (1886) stated that it was not an Asian snail but instead 

resembled a South American bulimulid. Martens (1890-1901) incorrectly 

believed it to be a synonym of ~· spirifer. Pilsbry (1897-1898) was 

the first to recognize Pfeiffer's species as the Baja California snail 

now known as R. rimatus. 

Prior to the discovery of the identity of Pfeiffer's long mis

understood Bulimus rimatus the species was described twice by other 

workers, as Bulimulus (Mesembrinus) inscendens subsp. bryanti Cooper, 

1891, and ~- (Leptobyrsus) inscendens var. monticola Dall, 1893b. The 

status of these two names is complicated by the fact that neither Cooper 

nor Dall had a clear understanding of the limits of variation of the 

species now called Rabdotus rimatus, R. inscendens, and ~· beldingi and 

apparently sometimes misidentified specimens of them. It is therefore 

difficult to establish with certainty the identity of specimens referred 

to any of these three species by these authors. Other circumstances 

clouding the issues are the loss of Cooper's types in the 1906 San 

Francisco fire, except for spec±mens sent by him to Dall, and the fact 

that the type lot of Dall~s "monticola" contains specimens of two differ

ent species. 

Cooper (1891, p. 101) described Bulimulus (Mesembrinus) 

inscendens subsp. bryanti as having the "mouth very obliquely expanded, 

so that the last whorl seems from above to diverge 45° from the axis of 

the shell"; living specimens were said to be pale brown in color. 

Cooper cited specimens collected by Xantus "on dry mountains 800 to 

1,000 ft high, between Cape St. Lucas and Margarita Bay, also for three 

hundred and fifty miles farther north, climbing high Copal trees, never 
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found on the low-lands or table-lands" and twelve specimens collected 

by Bryant "near San Jose del Cabo, twelve miles east of the Cape." The 

remarks regarding Xantus' specimens are an unacknowledged quotation 

from Binney and Bland (1869, p. 197). Those authors made this state

ment regarding specimens of Rabdotus inscendens; why Cooper included 

these in his "bryanti" is unknown. Only Bryant's San Jose del Cabo 

specimens should be regarded as types of Cooper's taxon, and the type 

locality of the taxon should be restricted to that site. Although no 

specimens definitely known to have been part of the type material of 

~· ~· subsp. bryanti are extant, specimens possibly from this material 

are in the U. S. National Museum IUSNM 126127, labeled "Bulimulus 

Bryanti (Coop.) Dall, San Jose del Cabo. Bryant"]. These are of the 

species here called R. rimatus; one specimen was figured by Dall (1893b, 

pl. 71, Fig. 3). Cooper (1893, pl. 13, Figs. 4a-4c) figured a specimen 

of "B. inscendens bryanti" which can only be ~· rimatus; as he made no 

mention of having obtained additional material of this species other 

than the types, the figured specimen was probably from the type 

material. This figure and the remark by Cooper (1891) that fresh shells 

of "bryanti" were pale brown fixes the identity of Cooper's snail as 

the species now known as R. rirnatus; ~· beldingi is not as slender as 

the figured specimen and is dark brown in color. Dall (1893b) raised 

Cooper's taxon to full specific status, but Cooper (1894) expressed 

unspecified differences with Dall's use of the name and figured under 

the name "B. inscendens bryanti" a shell which was probably R. 

inscendens, but may have been ~· beldingi; it appears that Cooper had 

misidentified his own species. This is borne out by the presence of a 
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specimen of R. beldingi in the collection of the Museum of Paleontology 

of the University of California, Berkeley, California, of a specimen 

from Cooper's collection labeled "Bulimulus Bryanti, Dall. Lower Cal." 

Pilsbry (1897-1898) recognized that Cooper's "bryanti" was the species 

earlier named "rimatus" by Pfeiffer and synonymized it with the older 

species. 

The description (Dall, 1893b, p. 643) of Bulirnulus (Leptobyrsus) 

inscendens var. monticola was very brief and is quoted here in its 

entirety: "more slender Ithan ~· inscendens or ~- altus] , smooth, 

compact, last whorl 23-40, aperture 17-40 of the whole length. This 

recalls~· Bryanti Cooper, but is less slender, has not the divergent 

last whorl, nor the laminiferous pillar.· Whorls 7-1/2, altitude 40, 

maximum diameter 14 mm." Dall never figured this taxon, and its 

identity has been uncertain. Cooper (1894, pl. 5, Fig. 8, pl. 6, Fig. 

281 figured a specimen which may have been Rabdotus inscendens (or 

possibly R. beldingi) which he called (1894, p. 143) "B. inscendens 

bryanti, the mountain form, called monticola Dall." He stated that 

he considered both "var alta Dall" (now R. altus) and "var. monticola 

Dall" as "too unsettled to be of any value." Pilsbry (1897-1898, pl. 

20, Fig. 75) copied one of Cooper's figures and called it "Bulimulus 

beldingi v. monticola." 

It was hoped that the question of the identity of Dall's 

"monticola" could be answered by study of the types, and these were 

found in the U. s. National Museum collection. A lot of two specimens 

(USNM 126132) is labeled "Bulirnulus inscendens var. monticola Dall. 

3000 ft elevation Sierra Laguna. Eisen. Types." These syntypes are 
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of two different species, so the identity of this taxon will not be 

fixed until one or the other of them is designated a lectotype. One is 

a specimen of R. beldingi and is 36.6 mm in height, 15.4 mm in diameter, 

and 15.7 mm in aperture length; it has 7-1/2 whorls. The other syntype 

is a specimen of ~· rimatus, but differs from most individuals of that 

species in that it has no columellar lamina. This shell is illustrated 

here (Fig. 9a) and a radiograph is provided (Fig. 9b) to show the 

absence of the lamina. A specimen from Boca de la Sierra is illustrated 

(Figs. 9c-9d) for comparison; this shell has a columellar lamina. The 

second syntype measures 39.6 mm in height, 15.4 mm in diameter, and 

16.7 mm in aperture length; it has 7-3/4 whorls. The dimensions of this 

specimen are closer to those published by Dall in his description of 

this taxon than are those of the first syntype (the specimen of R. 

beldingi) ex~~pt for the number of whorls. It is therefore recommended 

that the larger syntype (the specimen of~· rimatus illustrated.here 

in Figs. 9a-9b) be designated as the lectotype of B. inscendens var. 

monticola; this action would fix the identity of this taxon as a 

synonym of R. rimatus. The type locality of this taxon, not previously 

known, is "Sierra Laguna, 3000 ft elevation." No other specimens of R. 

rimatus similar to the larger syntype of ~· ~· var. monticola in both 

shell size and absence of a columellar lamina have been examined by 

me; those most like this specimen were collected above Boca de la Sierra 

at elevations of up to 1600 ft. I have not seen specimens recently 

collected at higher elevations in this region. 
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Range and Habitat. Rabdotus rimatus has been found to occur 

over much of the Cape Region of Baja California, from a site in the low 

mountains east of Los Planes south to Cabo San Lucas (Fig. 51). The 

species has recently been collected at elevations ranging from near 

sea level to about 1600 ft; a specimen collected by Eisen (USNM 126130) 

is said to have been found at an elevation of 3000 ft. The range of 

this species is generally located to the east and south of that of R. 

spirifer, the species to which R. rimatus is most closely related. 

Because the exact location in the Sierra Laguna where USNM 126130 was 

collected is unknown, and because the location of Rancho Guamuchil 

(Hanna, 1923; CAS 18366) is not known to me, these records are not 

shown on the map of the distribution of this species. 

At the locations in which I have collected Rabdotus rimatus the 

species lives among boulders or in shallow rockslides. Near Boca de 

la Sierra it is found in crevices between large granite boulders, in a 

forested and relatively moist region at an elevation of 1000-1600 ft. 

Hanna (1923) reported the collection of the species near Todos Santos 

in a somewhat similar habitat. At Cabo San Lucas and near San Jose 

del Cabo R. rimatus occurs in more arid situations; here it is found in 

shallow rockslides in low hills (elevations from near sea level to ca. 

500ft). In this region of thorn scrub the species is found only in 

relatively protected sites. R. rimatus seems to be gregarious in its 

choice of estivation sites, as inactive snails are often found in 

clusters of up to a dozen individuals sealed to the underside of a 

single rock. 
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Bulimulus (Leptobyrsus) veseyianus Dall, 1893b, p. 645, pl. 71, 

Figs. 4-5--Espiritu Santo Id., Gulf of California. 

Bulimulus veseyianus Dall, 1893. Pilsbry, 1897-1898, pp. 160-

161, pl. 21, Figs. 92-93. Pilsbry, 1901-1902, p. xxxvi. Hanna, 1923, 

pp. 499-500, pl. 8, Figs. 1-3--Espiritu Santo Island, North Island, El 

Candelero, and north end section of island. 

Rabdotus (Leptobyrsus) veseyianus Dall, 1893. Emerson and 

Jacobson, 1964, p. 324--Ballena Cove, west side of Isla Espiritu Santo, 

elevation about 100 feet; west side of Isla Partida in an arroyo. 

Bulimulus veseyanus IsicJ Dall, 1893. Arnaud, 1970, p. 10. 

Description. Shell (Figs. lOa-lOd) thin, 34.5~44.7 mm in 

height, 18.0-22.4 mm in diameter, ratio of height to diameter 1.74-2.16, 

ratio of shell height to aperture length 1.78-2.19, whorls 6~3/4 to 

7-7/8; embryonic whorls about 2-1/2 in number, rounded, with numerous 

closely-set low axial riblets; spire weakly convex in outline: whorls 

weakly convex, sutures not impressed: sculpture of weak growth wrinkles; 

shell with a thin clear periostracum; color of shell tan or light brown, 

with lighter axial streaks, a narrow subsutural band and the peristome 

whitish; last whorl with rounded periphery, ascending at aperture; 

columellar margin of peristome reflected, basal and palatal margins 

strongly reflected and revolute; terminations of peristome joined by a 

thin clear glaze; columella with a triangular lamina located deep 

within the aperture; basal region of shell narrowly perforate. 
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Genitalia (Fig. 31). Total length of terminal male genitalia 

31.5-32.5 nun; penis 25.5-27.0 rom in length (78-86% of length of male 

genitalia); penial sheath 8.5-9.0 rom in length (33% of length of penis); 

region of penial diverticula separated by 11-12 nun from penial sheath, 

its diameter slightly greater than that of epiphallus or of penis 

immediately above sheath; epiphallus 1.5-2.0 rnrn in length (5-6% of 

length of male genitalia}; epiphallic caecum 3.0-5.0 rnrn in length (10-

15% of length of male genitalia}; vagina 4.0-5.0 rnrn in length (13-15% 

of length of male genitalia); sperrnathecal duct about 32 mm in length, 

diameter of anterior one-quarter about twice that of posterior one-half; 

spermatheca ovate or irregularly globose; free oviduct cylindrical, not 

enlarged. 

Diagnosis. Rabdotus veseyianus is similar to R. dentifer 

lamellifer and R. spirifer in shell form, but may be distinguished from 

these snails because of differences in the form of the columellar 

lamina, degree of impression of the sutures, shell color (in the case of 

R. spirifer}, and in the relative lengths of the vagina and male 

genitalia. 

The columellar lamina of Rabdotus dentifer lamellifer is usually 

a large flat plate; it may be reduced in size or absent, but is not 

triangular as is that of ~· veseyianus. The lamina of ~· spirifer is 

corkscrew-like rather than triangular. The upper whorls of ~· d. 

lamellifer and R. spirifer are more convex and are separated by more 
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deeply impressed sutures than are those of R. veseyianus. While the 

shells of R. veseyianus and ~· d. lamellifer are similar in color, that 

of~· spirifer is considerably lighter in tone. Finally, the vagina of 

R. veseyianus is shorter relative to the total length of the male ~ 

genitalia than is that of R. d. lamellifer or ~· spirifer (length of 

vagina equal to 13-15% of the total length of the male structures, 

compared to 18-41% for R. d. lamellifer and 30-44% for R. spirifer). 

Taxonomic Remarks. The type material of Bulirnulus (Leptobyrsus) 

veseyianus Dall, l893b, consisted of five syntypes, identified as USNM 

34122, collected in about 1883 by L. Belding, type locality Espiritu 

Santo Id., Gulf of California. Dall (l893b, pl. 71, Figs. 4, 5) pro~ 

vided two figures, apparently of two different specimens. No lectotype 

has yet been designated. One of these syntypes is figured here (Figs. 

lOa, lOb). 

Dall named this species after John (or Janos) Xantus de Vesey, 

an early student of Baja California zoology. He is also remembered in 

the name of Rabdotus xantusi. 

Range and Habitat. Rabdotus veseyianus is known only from the 

islands of Espiritu Santo and Partida, about 20 mi north of La Paz 

(Fig. 52). In August 1974 I collected two living individuals of this 

species in a rockslide by the water on the southwest side of Espiritu 

Santo; the snails were sealed tightly to rocks. Emerson and Jacobson 

(1964) reported finding empty shells on Partida which were broken in a 

manner indicating that the snails may have been eaten by rodents. 
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Bulimus excelsus Gould, 1853, p, 376, pl. 14, Fig. 3--California. 

Gould and Carpenter, 1857, p. 203. Binney, 1858, p. 198. Binney, 

1859a, pp. 24-25, pl. 5, Fig. 12. Pfeiffer, 1859, p. 384. Binney, 

1861, p. 331--La Paz. Gould, 1862, p. 184. Carpenter, 1864, p. 541. 

Pfeiffer, 1864, p. 45. Pfeiffer, 1868, p. 30. Johnson, 1964, p. 73. 

Bulimus elatus Gould, 1853, p. 408, pl. 14, Fig. 3. 

Thaumastus excelsus Gould, 1853. Tryon, 1866-1868, p. 171, 

pl. 9, Fig. 10. 

Bulimulus excelsus Gould, 1853. Binney and Bland, 1869, p. 

196, Fig. 342. Fischer and Crosse, 1870-1878, pp. 514-515. Binney, 

1878, p. 20. Clessin, 1881, p. 241. Binney, 1885, p. 22. Cooper, 

1892a, p. 14. Cooper, 1892b, p. 209. Pilsbry, 1897-1898, pp. 141-142, 

pl. 20, Fig. 71. Pilsbry, 1901-1902, p. xxxv. Ancey, 1905, p. 313. 

Hanna, 1923, pp. 486-487. Jacobson, 1958, p. 7. 

Bulimulus (Mesembrinus) excelsus Gould, 1853, Cooper, 1891, 

p. 101. 

Bulimulus (Leptobyrsus) excelsus Gould, 1853. Dall, 1893b, 

pp. 643-644, pl. 72, Fig, 7. 

Bulimulus (Scutalus) cacotycus Mabille, 1895, p, 69--les Sierras 

du Sud de la presqu'ile. 

Bulimulus excelsus var. sinaloae Pilsbry, 1897, in 1897~1898, 

pp, 141-142, pl, 20, Figs, 69-70--Sinaloa, state of Sinaloa, Pilsbry, 

1901-1902, p. xxxv. New synonymy, 
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Bulirnulus cacotycus Mabille, 1895. Pilsbry, 1897-1898, p. 150. 

Pilsbry, 1901-1902, p. xxxvi. Ancey, 1905, pp. 310, 313. Hanna, 1923, 

p. 502. 

Bulirnulus sinaloae Pilsbry, 1897. Hanna, 1923, pp. 486-487. 

Baker, 1963, p. 230. 

Rabdotus (Hannarabdotus) excelsus Gould, 1853. Emerson and 

Jacobson, 1964, p. 325. Breure, 1975b, pp. 1148-1149. 

Bulirnulus (Hannarabdotus) excelsus Gould, 1853. Hanna and 

Smith, 1968, pp. 383, 395, Figs. 5-7. 

Rabdotus excelsus Gould, 1853. Christensen and Miller, 1976b, 

p. 51. 

Description. Shell (Figs. lOe-lOh) moderately solid, 39.4-56.5 

mm in height, 18.2-29.0 mm in diameter, ratio of height to diameter 

1.90-2.28, ratio of shell height to aperture length 1.88-2,13, whorls 

6-5/8 to 7-1/2; embryonic whorls 2-1/8 to 2-5/8, rounded or flat-sided 

with a weak shoulder, with numerous low axial riblets the interstices 

of which may be crossed by fine spiral threads; spire weakly convex in 

outline; whorls weakly convex, sutures weakly impressed; sculpture of 

weak growth wrinkles which may be divided into weak oblong granules 

arranged in spiral rows; shell with a thin light brown periostracum, 

color under periostracum light brown with lighter axial streaks, 

peristome and subsutural band whitish; last whorl with rounded 

periphery, usually ascending slightly at aperture; columellar margin of 

peristome reflected, basal and palatal margins moderately reflected, 

not revolute; terminations of peristome joined by a clear glaze; 
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columella sometimes with. a weak to moderately strong entering fold, 

never with a lamina; basal region of shell perforate or narrowly 

umbilicate. 

Pigmentation of mantle not observed, 

Genitalia (Fig. 32). Total length of terminal male genitalia 

38.5-39.0 mm; penis 24.0-25.0 mm in length (62-64% of length of male 

genitalia); penial sheath 10.0-11.0 mm in length (42-44% of length of 

penis); region of penial diverticula separated by 5-6 mm £rom penial 

sheath, its diameter slightly greater than that of penis immediately 

above sheath and of epiphallus; epiphallus 4.5-5.0 mm in length (12-13% 

of length of male genitalia), epiphallic caecum 9.0-10.0 mm in length 

(23-26% of length of male genitalia)~ vagina 11.0-13.0 mm in length 

(29-33% of length of male genitalia); spermathecal duct 30-31 mm in 

length, its diameter greatest at base, gradually tapering posteriad; 

spermatheca ovate; free oviduct slightly enlarged at base, not dis~ 

tinctly swollen. 

Diagnosis. Although fresh shells of Rabdotus excelsus are dis-

tinctive, some difficulty may be encountered in the identification of 

worn specimens as they may resemble the shells of R. spirifer, ~· 

pallidior, and R. ceralboensis, 

Worn shells of Rabdotus excelsus may be distinguished from those 

of R. spirifer by their reflected but not revolute peristome and by the 

absence of the corkscrew-like columellar lamina which is characteristic 

of the latter species. Fresh shells of R. excelsus are darker in color , 

and somewhat more solid than those of R. spirifer. 
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The brown color of fresh Rabdotus excelsus shells distinguishes 

them from the white (or rarely yellowish) shell of R. pallidior. The 

whorls of the latter species are normally more convex than are those of 

R. excelsus, and the more conical spire of R. pallidior also serves to 

identify that species. 

Rabdotus ceralboensis is probably the species most difficult to 

distinguish from R. excelsus. Shells of R. excelsus are larger on the 

average (height 39.4-56.5 mm, compared to 36.1-44.1 mm for R. 

ceralboensis), the spire of this species is more convex in outline than 

the straightly conical R. ceralboensis, and the individual whorls are 

less convex in R. excelsus than in the Cerralvo Island snail. 

Taxonomic Remarks. Gould (1853) stated that the type material 

of his Bulimus excelsus was obtained in California by a Major Rich. 

Johnson (1964) identifies this gentleman as Major William Rich, an army 

officer who collected shells at several points along the Pacific coast 

of California and Mexico during the Mexican War. He is known to have 

visited La Paz, and undoubtedly obtained the type material of Gould's 

species at that time; Gould's "California" apparently included what is 

now Baja California. Johnson states that he was unable to locate any 

type material of Bulimus excelsus during his study of the mollusks 

described by Gould. Fortunately, Gould's (1853, pl. 14, Fig. 3) 

figure establishes the identity of this species: Bulimus elatus Gould, 

1853, is a synonym of~· excelsus; this name appeared, apparently by 

error, in the explanatory material accompanying Gould's Plate 14, where 

it referred to the figure elsewhere identified as B. excelsus. 
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Bulimulus (Scutalus) cacotycus Mabille, 1895, was described from 

material collected in Baja California by L. Diguet; the type locality 

was "les Sierras du Sud de la presqu'ile." Mabille did not figure his 

species and his inadequate description prevented its recognition by 

other workers. An~ey (1905) and Hanna and Smith (1968) examined the 

type material of this species in the Paris Museum and showed B. 

cacotycus to be a synonym of Rabdotus excelsus. Hanna and Smith figured 

the three specimens present in that collection and designated one of 

these as lectotype (specimen illustrated in their Fig. 5). 

Bulimulus excelsus var. sinaloae Pilsbry, 1897, in 1897-1898, 

was described from material collected by vl. M. Gabb, supposedly in 

Sinaloa, on the mainland of Mexico. Both of the syntypes were figured 

by Pilsbry; Baker (1963) designated the specimen illustrated in Pilsbry's 

pl. 20, Fig. 69 (ANSP 25702a) as lectotype. Hanna (1923) remarked that 

these specimens were probably not actually collected in Sinaloa, as 

Gabb's Mexican locality data are not dependable. Although Hanna held 

Pilsbry's name to be "of little systematic value," he did not synonymize 

it with the nominate form. B. e. var. sinaloae is here synonymized with 

Bulimus excelsus Gould; the slightly larger size of Pilsbry's specimens 

(shell height of lectotype and paralectotype 56.1 and 56.5 mm, respec

tively) compared to the largest known specimen from La Paz (USNM 24774, 

height 49.7 mm) is not adequate justifica..tion for subspecific recogni

tion of this taxon. 

Range and Habitat. Rabdotus excelsus has been collected by 

many workers in the vicinity of La Paz. 
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The collection of the U, S. National Museum contains an un~ 

cataloged specimen of R. excelsus labeled as having been collected at 

"Espiritu Santo, off Lm-rer California" by Belding. Presumably, this 

refers to Espiritu Island. Later collectors have not found this species 
(' 

on that island, and Belding's locality is probably incorrect; this 

record is not indicated on the map of the distribution of this 

species (Fig. 52). 

Rabdotus excelsus is a rockslide snail and has been collected in 

such situations by H. N. Lowe and others. In October 1971 living indi-

viduals were found to be active in a rockslide above the beach at Playa 

Coromuel shortly after a rain (personal communication, 13 October 1976, 

from w. B. Miller, Department of General Biology, University of 

Arizona, Tucson). 

Rabdotus (Leptobyrsus} ceralboensis 
(Hanna, 1923) 

Bulimulus ceralboensis Hanna, 1923, pp. 486, 490, pl. 7, Fig. 

11, pl. 11, Figs. 2, 4--Ceralbo Island, Gulf of California, west of Ruffo's 

ranch house and at El Mostrador. Arnaud, 1970, p. a--Punta Gordas, 

Isla Cerralvo. 

Rabdotus (Hannarabdotus) ceralboensis Hanna, 1923, Emerson and 

Jacobson, 1964, p. 327--El Mostrador, north of Ruffo's ranch, west side 

of Isla Cerralvo, elevation 75-150 ft, among boulders. 

Description. Shell (Figs, lla-lld) moderately solid, 36,1~44,1 

mm in height, 18,6-23.3 mm in diameter, ratio of height to diameter 1.74-

1.9~, ratio of shell height to aperture length 1,86~2.09, whorls 6-1/8 to 
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6~1/2; embryonic whorls 2~1/4 to 2~3/8, rounded, with numerous low axial 

riblets which are irregular and anastomosing on the earliest 1/2 to 3/4 

whorl, more regular thereafter, the interstices of the riblets sometimes 

crossed by fine spiral threads; spire weakly convex or straightly 

conical in outline; whorls moderately convex, sutures moderately 

impressed; sculpture of weak growth wrinkles which may be divided into 

weak oblong granules by shallow revolving striae; shell with a thin 

yellow-brown periostracum, color under periostracum light brown with 

lighter axial streaks, ·the peristome whitish; last whorl with rounded 

periphery, sometimes ascending slightly at aperture; columellar margin 

of peristome reflected, basal and palatal margins moderately reflected, 

not revolute; terminations of peristome joined by a thin clear or 

whitish glaze; columella rarely with a weak entering fold, never with a 

lamina; basal region of shell perforate or narrowly umbilicate. 

Pallial roof of a long-preserved specimen unmarked. 

Genitalia not figured; description based on study of a single 

long-preserved specimen, gross external features only observable in this 

uncleared and unmounted specimen; measurements approximate. Total 

length of terminal male genitalia 33 mm, penial sheath 6 mm in length; 

junction of epiphallus and upper region of penis (above sheath) not 

distinguishable, their combined length 22 mm; region of penial 

diverticula indicated by a distinct swelling in the outline of the 

genitalia, its diameter about one and one-half times that of penis 

immediately above sheath; epiphallic caecum 5 mm in length (15% of 

length of male genitalia); vagina 7 mm in length (21% of length of male 

genitalia); spermathecal duct damaged during dissection, the diameter 



of the remaining basal portion greatest at anterior end; free oviduct 

.cylindrical, not enlarged. 
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Diagnosis. The reflected but not revolute peristome of 

Rabdotus ceralboensis and the absence of a columellar lamina in this 

species distinguish it from most other Baja California Rabdotus of 

similar size and shape. R. excelsus, which shares these characteris

tics, is a somewhat larger snail (shell height 39,4-56.5 rnm in this 

species, 36.1-44.1 rom in~· ceralboensis), is more ovate in shape, and 

has a spire which is more strongly convex in outline than that of R. 

ceralboensis, the individual whorls being less strongly convex than in 

the latter species. Fresh shells of R. ceralboensis are lighter in 

color than those of R. excelsus. The shell of R. pallidior also lacks 

a columellar lamina and has a peristome which is often reflected but 

not revolute, but is more solid than that of R. ceralboensis and is 

usually white in color, not light brown like that of the latter 

species. R. ceralboensis is not likely to be mistaken for any other 

species inhabiting the island of Cerralvo. 

Taxonomic Remarks, The type material of Rabdotus ceralboensis 

was collected by members of the California Academy of Sciences 1921 

Gulf of California Expedition. Hanna (1923) described the species as 

Bulimulus ceralboensis; the designated type locality is "west of Ruffo's 

ranch house, Ceralbo Island, Gulf of California." The holotype (CAS 

1021, collected by J. C. Chamberlin, 7 June 1921) was figured by Hanna 

(1923, pl. 7, Fig. 11). 
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The species is named for the island on which the type material 

was collected. "Ceralbo" is one of several spelling variants of the 

name of this island, which now most often appears on maps as "Cerralvo," 

Range and Habitat. Rabdotus ceralboensis has been collected 

on the island of Cerralvo by several workers. A single specimen, 

apparently referable to this species, is reputed to have been collected 

on the island of Santa Cruz. The existence of this species on that 

island has not been confirmed; this record is not indicated on the map 

of the range of this species (Fig. 52). 

The only published report concerning the habitat of this 

species is the statement by Emerson and Jacobson (1964) that shell 

fragments and empty shells of this species were found among boulders at 

an elevation of 75 to 150 ft on the west side of Cerralvo, north of 

Ruffo's ranch. 

Rabdotus (Leptobyrsus) pallidior 
(Sower by, 1833) 

Bulinus pallidior Sowerby, 1833, pp. 72-73~-south America. 

Sowerby, 1833, in 1832-1841, pt. 34, Figs. 39, 44. Sowerby, 1841, in 

1832-1841, pt. 200, p. 6--South Sea Islands. 

Bulimus pallidior Sowerby, 1833, Mrtller, 1836, p. 29, 

Deshayes and Milne Edwards, 1838, p. 280. Pfeiffer, 1848, p. 61. 

Reeve, 1848-1850, pl. 55, Fig. 365. Albers, 1850, p. 149. Pfeiffer, 

1855, p. 151. Gould and Carpenter, 1857, p. 203, Binney, 1861, p, 

331~-cape San Lucas and 350 miles above, Carpenter, 1864, p, 541, 
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Pfeiffer, 1864, p, 45. Pfeiffer, 1868, p, 40. Stearns, 1877, pp, 100-

102~~san Jose del Cabo. 

Bulimus vegetus Gould, 1853, pp. 375-376, pl. 14, Fig. 2~-san 

Juan, Gulf of California. Binney, 1858, p. 19_8. Binney, 1859a, p. 25. 

Pfeiffer, 1859, p. 397. Gould, 1862, p. 184. Johnson, 1964, p. 165, 

Otostomus pallidior Sowerby, 1833. Adams and Adams, 1854-1858, 

p. 150. 

Orthalicus pallidior Sowerby, 1833. Adams and Adams, 1854~1858, 

p. 156. 

Bulimulus pallidior Sowerby, 1833. Martens, 1860, p. 214, 

Binney and Bland, 1869, pp. 195-196, Figs. 340-341. Binney and Bland, 

1870, pp. 282-283, Fig. 2. Binney, 1875b, p. 186, pl. 12, Fig. 1. 

Fischer and Crosse, 1870-1878, pp. 512-514, pl. 20, Fig. 9. Binney, 

1878, p. 20. C1essin, 1881, p. 241. Binney, 1885, p. 22. Martens, 

1885, p. 194. Cooper, 1892a, p. 15--near San Jose del Cabo to La Paz. 

Cooper, 1892b, pp. 208, 210--near Point Arena, Fischer, 1895, pp. 137-

140, pl. 7, Figs. 6-Gb. Dall, 1897, p. 354. Pilsbry, 1897-1898, pp. 

142-143, pl. 19, Figs. 49, 51, 53-55--in part, excluding specimens from 

"'-
Santa Margarita Island, which are Rabdotus hannai (Pilsbry, 1927). 

Pilsbry, 1901-1902, pp. xxxiv-xxxv, pl. 52, Fig. 28. Jacobson, 1958, 

p. 7. Chevallier, 1965, p. 18. Smith, 1966, p. 247. 

Thaumastus pallidior Sowerby, 1833. Tryon, 1866-1868, p. 170, 

pl, 9, Fig. 9. 

Mesembrinus pa1lidior Sowerby, 1833. Binney, 1884, p. 122. 

Bulimulus (Mesembrinus) pallidior Sowerby, 1833, Cooper, 1891, 

p. 101. 
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Bulimulus (Scutalus) pallidior Sowerby, 1833. Dall, 1893b, 

p. 640, pl. 72, Figs. 2-3--in part, San Jose del Cabo, Cape St. Lucas, 

Punta Arena, and Carmen Island specimens only; excluding specimens from 

Santa Margarita Island, which are Rabdotus hannai (Pilsbry, 1927), and 

Costa Rica, which are a species of Drymaeus (fide Pilsbry, 1897-1898, 

p. 143). Stearns, 1894, p. 164--in part, Carmen Island (USNM 56951, 

58652) and San Jose del Cabo (USNM 58651) specimens only; excluding 

specimens from Santa Margarita Island (USNM 101036), which are Rabdotus 

hannai (Pilsbry, 1927). 

Bulimulus (Scutalus) pallidior variety striatulus Dall, 1893b, 

p. 640-~in part, Carmen Island specimen only; excluding specimens from 

Margarita Island, which are Rabdotus hannai (Pilsbry, 1927); identity 

of specimens from "Gulf coast of the peninsula" is unknown, New 

synonymy. 

Bulimulus (pallidior?) vegetus Gould, 1853. Cooper, 1894, 

pp. 133-135, pl. 5, Fig. 2, 

Bulimulus (pallidior?) vegetus variety vegexspiza Cooper, 1894, 

pp. 134-135, pl. 5, Figs. 1, 3, pl. 6, Fig. 27--Sierra El Taste, Sierra 

Laguna. 

Bulimulus pallidior var. striatula Dall, 1893. Cooper, 1894, 

p, 134. 

Bulimulus pal1idior var. striatu1us Da11, 1893. Pi1sbry, 1897-

1898, p, 143, pl. 19, Figs. 50, 52, 68--in part, excluding specimens 

from Margarita Island, which are Rabdotus hannai (Pilsbry, 1927). 

Pilsbry, 1901-1902, p. xxxv. 



Bu1imu1us vegexspira Isle] Cooper, 1894. Pi1sbry, 1897-1898, 

p. 32~, pl. 19, Figs. 52-53 (in figure captions). 

Bulimulus pallidor Isic] Sowerby, 1833. Hanna, 1923, pp. 

486-487. 
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Bulimulus striatulus Dall, 1893. Hanna, 1923, pp. 486-487--in 

part, excluding specimens from Margarita Island, which are Rabdotus 

hannai (Pilsbry, 1927). 

Bulimu1us pallidior striatu1us Dall, 1893. Pilsbry, 1927, 

pp. 184-186, pl. 12, Figs. 1, 7-8. 

Bulimulus pallidior var. vegexpiza Isic] Cooper, 1894. Pilsbry, 

1927, pp. 185-186. 

Bulirnulus (Puritanina) striatulus Dall, 1893. Jacobson, 1958, 

p. 7. 

Rabdotus pallidior Sowerby, 1833. Emerson and Jacobson, 1964, 

p. 325. 

Rabdotus vegetus Gould, 1853. Emerson and Jacobson, 1964, 

p. 325. 

Description. Shell (Figs. lle-llh, 12a-12h) solid, 31.9~49.5 mm 

in height, 17.6~26.5 mm in diameter, ratio of height to diameter 1.46-

2.15, ratio of shell height to aperture length 1.60-2.28, whorls 5-7/8 

to 8-7/8; embryonic whorls 2 to 2-3/8, rounded or flat~sided with a 

weak shoulder, with weak axial riblets the interstices of which may be 

crossed by fine spiral threads; spire straightly conical or convex in 

outline; whorls convex, sutures moderately impressed; sculpture of weak 

growth wrinkles which may be divided into low oblong granules by weak 
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spiral striae, these striae often obsolete over much of the surface of 

the shell, sometimes absent; shell sometimes with a thin yellow-brown 

periostracum which is usually lost except near peristome and in basal 

region; color of external surface of shell white or rarely light brown, 

aperture white, light orange, or light brown; last whorl sometimes more 

inflated than previous whorls, rounded at periphery, often ascending at 

aperture; columellar margin of peristome reflected, basal and palatal 

margins reflected, sometimes revolute; terminations of peristome joined 

by a thin glaze or by a thin parietal callus; columella sometimes with 

a weak fold, never with a lamina; basal region of shell deeply rimate 

to narrowly umbilicate. 

Pulmonary veins and adjacent region of pallial roof light brown, 

mantle otherwise without dark markings. 

Genitalia (Fig. 33). Total length of terminal male genitalia 

31.5-41.5 mm; penis 20.0-26.0 mm in length (58-66% of length of male 

genitalia); penial sheath 8.0-12.0 mm in length (38-50% of length of 

penis); region of penial diverticula separated from penial sheath by 

4-6 mm, its diameter about one and one-half times that of penis 

immediately above sheath and slightly greater than that of epiphallus; 

epiphallus 4.0-6.5 mm in length (11-17% of length of male genitalia); 

epiphallic caecum 6.5-10.5 mm in length (17-28% of length of male 

genitalia); vagina 10.5-13.5 mm in length (30-39% of length of male 

genitalia); spermathecal duct 25-33 mm in length, the anterior 3-5 mm 

of its length often somewhat greater in diameter than remainder of 

duct; spermatheca globose, ovate, or elongated, sometimes with a 

constriction which divides it into a posterior chamber and a smaller 



~nterior chamber; free oviduct sometimes slightly enlarged at base, 

not distinctly swollen. 

Genitalia figured and described by Binney (1875bl and Pilsbry 

(1901-:-·19021. 

Jaw described by Martens (1885). 

Radula figured and described by Binney and Bland (1870), dis

cussed by Binney (1884), Martens (1885), and Pilsbry (1901-1902). 

Living animal figured and described by Fischer (1895). 
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Diagnosis. Several species of Rabdotus have shells similar in 

appearance to that of R. pallidior. Those Baja California species with 

which it may be confused can only be distinguished from it by reason of 

conchological differences as no obvious anatomical differences separate 

these species. Conchologically similar species from the United States 

and the mainland of Mexico (R. alternatus and ~· schiedeanus) do not 

~ve strongly reflected peristomes and differ anatomically from ~· 

pallidior in.that in these species the penis comprises considerably 

less than one-half of the total length of the terminal male genitalia; 

the penis of ~· pallidior makes up from 58% to 66% of this length. 

The relatively large size and ovate white shell of Rabdotus 

pallidior serve to distinguish this species from most other Baja 

California Rabdotus. Shells of R. harribaueri, ~· cosmicus, and R. 

montezuma are normally brownish in color when fresh and are more 

strongly sculptured than any shells of ~· pallidior. R. cosmicus and 

R. montezuma are rock snails; R. harribaueri is the only one of these 

three species which may, like R. pallidior, estivate in trees. It is 
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also the one which is most similar in shell characters to that species; 

the features distinguishing these two species from each other are more 

thoroughly discussed in the systematic treatm~nt of R. harribaueri. 

Other Baja California species resembling Rabdotus pallidior in 

the appearance of their shells are R. hannai, R. spirifer, and R. 

excelsus. Characters distinguishing R. pallidior and R. hannai were 

discussed by Pilsbry (1927); R. hannai has a larger umbilicus, a less 

strongly reflected peristome which is not thickened, and sculpture 

different from that of ~· pallidior. In shells of R. hannai granules 

are arranged in widely spaced spiral rows, not at all like the sculpture 

of granulose forms of ~· pallidior in which the granules are formed by 

the intersection of axial growth wrinkles and spiral striae. 

Relatively elongated shells of Rabdotus pallidior with revolute 

peristomes are similar in appearance to specimens of R. spirifer; they 

may be distinguished from that species because of their stronger 

sculpture and lack of a columellar lamina; such a lamina is invariably 

present in R. spirifer. 

The whorls of the adult shell of Rabdotus excelsus are less 

strongly convex than are those of R. pallidior and fresh shells of the 

former species are brown in color; the shell of ~· pallidior is usually 

white, and in the small number of individuals of this species which have 

light brown shells the revolute peristome distinguishes them from R. 

excelsus. 

Taxonomic Remarks. Rabdotus pallidior is widely distributed in 

the Cape Region of Baja California, and occurs over most of the southern 
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part of this region at low elevations. The species exhibits considerable 

variation in such conchological features as shell dimensions and·propor~ 

tions, sculpture, color, and shape of the peristome; because of this 

variation it has been divided into two subspecies by some workers, but 

the variation appears to be clinal in nature and it is not possible to 

split the species into geographically isolated subspecies on the basis 

of these characters. No subspecies are recognized in the present 

account of this species, 

Rabdotus pallidior was the first of the Baja California repre

sentatives of the genus to be described. The description of Bulimus 

pallidior Sowerby, 1833, was based on two specimens from the collection 

of Hugh Cuming; no holotype was designated and the present location of 

these two syntypes is not known. Illustrations, probably of the 

syntypes, were published by Sowerby (1832-1841, part 34, Figs. 39, 44). 

Sowerby (J.833, p. 73) stated that "Mr. Cuming obtained two specimens of 

this species in South America, but without being able to ascertain its 

locality." No corrected type locality has yet been designated and it is 

not possible to determine where CUming's specimens were obtained. As 

the non-striate form of the species, from the Gulf side of the Cape 

Region, has been considered by previous authors (Dall, 1893b, Cooper, 

1894, Pilsbry, 1897-1898, 1927) to be the typical form of the species, 

it is recommended that a site on the eastern or southeastern side of the 

peninsula be designated as the type locality of the species. 

Rabdotus pallidior is not a South American species, but the 

correct habitat of the species was not recognized until a species 



described from Baja California by Gould was found to be a synonym of 

Sowerby's species. 

Bulimus vegetus Gould, 1853, was said to inhabit "San Juan, 
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Gulf of California" where the type series was collected by "Lt. Green" 

(identified by Johnson, 1964, as Lt. Thomas P. Green, U. s. Navy). The 

holotype was figured by Gould (1853, pl. 14, Fig. 2) and is now in the 

collection of the Museum of Comparative zoology (MCZ 169415; Johnson, 

1964). The location of Gould's "San Juan" is not known; it is not San 

Juanico, as claimed by Stearns (1877). Gould's type is similar to 

specimens recently collected in the vicinity of Santiago and Punta Arena 

lthe more southerly of the two locations of this name, at about Lat. 

23° 35' N). Gould and Carpenter (1857) cited B. vegetus in the 

synonymy of B. pallidior, and most subsequent authors have considered 

Gould's species to be a synonym of Sowerby's older name. B. vegetus is 

considered to be a synonym of Rabdotus pallidior in the present work. 

Dall (1893b) provided the name Bulimulus (Scutalus) pallidior 

variety striatulus for specimens of Rabdotus pallidior bearing 

prominent spiral striae. He stated that he had specimens of this 

variety from Carmen Island and Margarita Island and from the Gulf coast 

of the Baja California peninsula but did not designate either a holotype 

or a type locality for his new variety. The specimens supposedly from 

Carmen Island were undoubtedly mislabeled, as no such snail occurs 

there, and the Margarita Island specimens were of the species now called 

R. hannai (Pilsbry, 1927). At the time he described the latter species 

Pilsbry also clarified the status of Dall's "striatulus" by figuring 

the "holotype" of that taxon. This specimen, USNM 58652, is actually 
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to be regarded as a lectotype as Pilsory was the first to select a 

single type from among the several specimens upon which Dall's descrip.,. 

tion was based. It was figured by Pilsbry (1927, pl. 12, Figs. 1, 7-8; 

the catalog number "58052" cited in the figure captions is incorrect). 

It is labeled as having been collected on Carmen Island which thus must 

be considered the type locality of this variety, although Pilsbry 

believed the specimen to have been incorrectly localized and expressed 

the opinion that its real origin was probably the mountains of the 

southern part of the peninsula. 

Dall's "variety striatulus" occupies a position along the cline 

connecting the form of Rabd'otus pallidior connnon near Todos Santos 

(strongly striate and with a sharply revolute peristome) with that 

inhabiting the region east of the Sierra Laguna and Sierra San Lazaro 

(less strongly or not striate, ,with a reflected but non-revolute 

peristome}. It has the strong sculpture of the former and the non-

revolute peristome of the latter. It is not subspecifically distinct 

from the typical (eastern) form of R. pallidior and is here considered 

to be a synonym of ~- pallidior. 

Cooper (1894) described as Bulimulus (pallidior?) vegetus 

variety vegexspiza a shell which he believed combined features of 

Rabdotus pallidior, R. excelsus, R. spirifer, and R. montezuma. Cooper 

(1894, pl. 5, Figs. 1, 3, pl. 6, Fig. 27) did not designate a holotype 

or type locality but stated that he had specimens of the new variety 

from the Sierra El Taste and Sierra Laguna; he figured specimens which 

which must have been part of the type series. None of the type material 

is known to be extant, but Cooper's figures show his variety to have 
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been similar to that which is found in the vicinity of Todos Santos. 

These snails have the revolute peristome, columellar "tooth," and 

prominent sculpture indicated in Cooper's description and figures. This 

form occupies one end of the cline mentioned earlier in the discussion 

of "striatulus." Although shells matching the description of 

"vegexspiza" are quite different in appearance from typical R. 

pallidior it does not appear that this form can be maintained as a 

valid subspecies. "Vegexspiza" has been regarded as a synonym of 

"striatulus" by most recent workers, and Cooper (1894, p. 134) hbnself 

stated that his variety was the same as that named by Dall. 

Range and Habitat. Rabdotus pallidior is distributed over much 

of the Cape Region of Baja California (Fig. 53). The species is 

restricted to low elevations, !arely being found at elevations in 

excess of 1500 ft. In the southwest part of this region it occurs in 

the lowlands extending from Todos Santos to the foot of the Sierra 

Laguna and south to Cabo San Lucas. The species is also found in the 

coastal region between Cabo San Lucas and San Jose del Cabo and from 

the eastern slope of the Sierra San Lazaro and Sierra Laguna to the 

Gulf coast of the peninsula. ~· pallidior is apparently absent from 

the coastal region in the vicinity of Los Frailes and Cabo Pulmo, where 

it is replaced by the closely related R. harribaueri. R. pallidior 

again reaches the Gulf coast in the vicinity of Punta Arena (ca. 

latitude 23° 35'N), La Ribera, and Los Martires. The northernmost 

locality from which I have seen specimens of ~· pallidior is about 4 mi 

southeast of San Bartolo; the species is apparently absent from the 
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lowlands southeast of La Paz and San Pedro and in the region between La 

Paz, Los Planes, and San Antonio. There is no readily apparent 

explanation for its absence from much of the northern portion of the 

Cape Region, and additional work in this area may find that the species 

has merely been overlooked. No geographic barriers separate this 

region from that inhabited by the species, and the vegetation over 

much of this area is similar to that found in localities where this 

snail does occur. If ~- pallidior is indeed absent from this region it 

is not because of competition from other land snails as no other 

arboreal species occur there; R. sufflatus is the only Rabdotus which 

occurs in most of this area. 

Rabdotus pallidior is primarily an arboreal snail, at least with 

respect to the sites chosen for estivation by individuals of this 

species. Although same may be found sealed to the undersides of dead 

cactus or fallen branches or in rocks, individuals are most often found 

sealed to trunks and branches of smooth-barked trees and shrubs. They 

may estivate in exposed sites but are more commonly found in protected 

locations such as in hollow branches or in forks between branches of 

trees. In some locations the species is remarkably abundant and 

practically every tree or shrub is host to several snails; twenty or 

more may be found estivating together in favored places. 

Rabdotus (Leptobyrsus) harribaueri 
(Jacobson, 19581 

Bulimulus (Puritanina) harribaueri Jacobson, 1958, pp. 1~11, 

Fig. 1 (left and right figures), Fig. 2 (left figure only)--Fraile Bay, 

Baja California, dead on sand dunes and decomposed granite. 
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Bulimulus harribaueri Jacobson, 1958. Hanna and Smith, 1968, 

p, 394. 

Bulimulus montezuma Dall, 1893. Arnaud, 1970, p. 8-~Los Frailes; 

misidentification, not Bulimulus montezuma Dall, 1893. 

Description. Shell (Figs. 13a-13d) moderately solid, 40.7-54.3 

mm in height, 23.8-33.2 rnm in diameter, ratio of height to diameter 

1.45-1.82, ratio of shell height to aperture length 1.58-1.91, whorls 

6-3/8 to 7-3/8; embryonic whorls (Fig. 20d) 2 to 2-3/8, rounded, with 

weak axial riblets; spire straightly conical or weakly convex in out

line; whorls convex, sutures impressed; sculpture of growth wrinkles 

which are divided into prominent granules by strong spiral striae; shell 

sometimes with a thin light-brown periostracum which is usually lost 

through wear except near peristome and in basal region; color of 

external surface of shell dull white or light brown, sometimes with 

lighter or darker axial streaks, aperture light- or orange-brown; last 

whorl often more inflated than earlier whorls, rounded or flattened at 

periphery, often ascending at aperture; columellar margin of peristome 

reflected, basal and palatal margins moderately to strongly reflected, 

not revolute; terminations of peristome joined by a clear glaze or a 

thin parietal callus; columella rarely with a weak fold, never with a 

lamina; basal region of shell perforate or narrowly umbilicate. 

Pulmonary veins and adjacent region of pallial roof light brown 

in some specimens; mantle otherwise without dark markings. 

Genitalia (Fig. 34). Total length of terminal male genitalia 

36.0-40.0 mm; penis 23.5-26.5 rnm in length (63-66% of length of male 



genitaliat; penial sheath ~.5~12.0 mm in length (37~49% of length of 

penist; region of penial diverticula separated from penial sheath by 
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5~7 mm, its diameter slightly greater than to about one and one-half 

times that of penis immediately above sheath, slightly greater than that 

of epiphallus; epiphallus 5.0~6.0 mm in length (13-15% of length of male 

genitalia); epiphallic caecum 7.5-8.5 mm in length (20-22% of length of 

male genitalia); vagina 13.5-15.5 mm in length (35-42% of length of 

male genitalia); spermathecal duct 32-40 mm in length, its diameter 

greatest at anterior end, decreasing posteri~d; spermatheca ovate or 

globose; free oviduct sometimes slightly enlarged at base, not dis

tinctly swollen. 

Diagnosis. The shell of Rabdotus harribaueri is similar to 

those of R. cosmicus, R. montezuma, and R. pallidior ~n size, form, and 

overall appearance; this species particularly resembles R. pallidior in 

conchological characters. 

The sculpture of Rabdotus harribaueri is more coarsely granular 

than that of any individuals of R. pallidior observed; it should be 

noted that the most strongly sculptured specimens of the latter species 

are found on the Pacific coast of the Baja California peninsula, some 

miles to the west of the range of R. harribaueri. Shells of R. 

harribaueri are thinner for their size than are those of ~- pallidior 

and may be dull white or light brown; this species never has the opaque 

porcelain-like appearance of most individuals of ~- pallidior. These 

differences are most apparent when live-collected speci~mens are compared; 

weathered individuals may be more difficult to identify, but the 
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stronger sculpture and thinner shell of R. harribaueri serve to dis~ 

tinguish that species. The range of variation exhibited by the two 

species with respect ·to shell height, ratio of height to diameter, and 

ratio of shell height to aperture length overlaps broadly in each 

category, but R. harribaueri is a larger snail on the average than R. 

pallidior and never has such high height/diameter and height/aperture 

length ratios (over 2.00) as are found in some specimens of R. pallidior. 

The two species are anatomically indistinguishable. 

The shell sculpture of Rabdotus harribaueri is similar to that 

of R. cosmicus, but the spire of the former species is more conical 

than that of the ovate R. cosmicus, with more convex whorls and more 

strongly impressed sutures. The shell of R. cosmicus is usually darker 

in color than that of ~- harribaueri and is rimate, unlike the per

forate or umbilicate shell of R. harribaueri. 

Rabdotus montezuma is similar to R. harribaueri in the shape of 

its shell, although the spire of the former species is somewhat convex 

in outline and not conical as is usual in R. harribaueri. The shell of 

R. montezuma is often darker in color than that of R, harribaueri and is 

more coarsely granular than that of the latter species. 

Like Rabdotus pallidior, R. montezuma and R. cosrnicus do not 

differ from R. harribaueri in the structure of their genitalia. 

Taxonomic Remarks. Rabdotus harribaueri was described as 

Bulimulus (Puritanina) harribaueri Jacobson, 1958 (holotype AMNH 74003, 

collected by w. K. Emerson, 19 April 1957, figured by Jacobson, 1958, 

Fig. 1, left and right figures; type locality: Fraile Bay, Baja 
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California, dead on sand dunes and decomposed granite).. Jacobson's 

description and figures of this species clearly establish its identity. 

Specimens collected at Los Frailes and reported as Bulimulus 

montezuma by Arnaud (1970) are almost certainly Rabdotus harribaueri; 

R. montezuma has not been collected in that area by more recent 

collectors. 

Rabdotus harribaueri is closely related to ~· cosmicus, R. 

montezuma, and ~· pallidior, differing from these species principally 

in the conchological characters discussed above. R. harribaueri has 

been found to occur in two areas on the Gulf coast of the Baja 

California peninsula, near Punta Pescadores and in the vicinity of Los 

Frailes. In this region ~· pallidior occupies a range which is 

adjacent to that of R. harribaueri; the two species have not been found 

to occur sympatrically, and the two separate regions which make up the 

range of R. harribaueri are separated by an area in which only R. 

pallidior occurs. Because of the close similarity of these two taxa 

and their failure to occur sympatrically, ~· harribaueri might be 

thought to be a geographical subspecies of R. pallidior. This does not 

appear to be the case, however. The two species have slightly differ

ent habitat preferences ~· harribaueri is usually found among rocks, 

R. pallidior in trees) and do not intergrade even though no geographical 

barriers separate populations of the two taxa. They are therefore to 

be regarded as closely related but distinct species. 

Range and Habitat. Rabdotus harribaueri is restricted to the 

coastal lowlands on the Gulf side of the southern part of the Baja 
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California peninsula (Yig. 54). The species has a disjunct distribu

tion, the two portions of its range being separated by a space of about 

25 mi from which the species is apparently absent. R. harribaueri has 

been collected at two localities near Punta Pescadores, which is about 

10 mi north of Rancho Buena Vista, and also in several locations near El 

Pulmo and Los Frailes. R. pallidior occupies much of the area between 

the two parts of the range of ~· harribaueri, and has been collected in 

several locations from near Rancho Buena Vista southeast along the 

coast to a point about 7 mi southeast of La Ribera and near Punta 

Arena. This last locality is about 9 mi northwest of the location 

0.8 mi north of El Pulmo which is the northernmost known occurrence of 

R. harribaueri in the El Pulmo-Los Frailes region. From this location. 

the range of R. harribaueri extends south along the coast for a 

distance of 8-10 mi. Here the only road in this area leaves the coast 

and turns inland; no information is available concerning the inacces

sible coastal region from this point south to Rancho La Laguna, although 

R. harribaueri is found along the road for a distance of 6.4 mi inland. 

This location is the southernmost at which R. harribaueri has been 

collected; the highest elevation in this region at which this species 

is known to occur is 750 ft. As far as is known R. pallidior is absent 

from the region inhabited by ~- harribaueri; it has been found to occur 

0.8 mi southwest of the southernmost R. harribaueri locality. 

Near Punta Pescadores and at two locations south of Los Frailes 

living individuals of Rabdotus harribaueri have been collected; in all 

of these locations living snails were found estivating sealed to rocks 

in rock outcrops or under stones resting on soil. In one location, 
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about 5 mi south of Los Frailes, the species was found to be abundant 

and as many as sixteen snails were found under a single rock. At this 

location some individuals were also found sealed to trunks of trees, 

the only instance known to me in which R. harribaueri has been observed 

to estivate in such a situation. In another locaiton several miles 

farther south living snails were found only in rock outcrops. 

The region inhabited by Rabdotus harribaueri is arid and the 

vegetation consists of cactus, thorn scrub, and low trees. At the two 

sites near Los Frailes in which I have collected living individuals of 

this species the snails were in tree-shaded and relatively protected 

locations. 

Rabdotus (Leptobyrsus) cosmicus 
(~abille, 1895} 

Bulimulus (Scutalus) cosmicus Mabille, 1895, p. 68-~les 

Sierras du Sud de 1a presqu'ile. Hanna and Smith, 1968, pp. 383, 394, 

Figs. 1-2. 

Bulimulus cosmicus Mabille, 1895. Pilsbry, 1897-1898, p. 144. 

Pilsbry, 1901-1902, p. xxxv. Ancey, 1905, pp. 310, 314. Hanna, 1923, 

p. 486. Jacobson, 1958, p. 10. 

Rabdotus (Leptobyrsus) cosmicus Mabille, 1895, Breure, 1975b, 

p. 1148. 

Rabdotus cosmicus Mabille, 1895. Christensen and Miller, 

1976b, p. 51. 

' Description. Shell (Figs. 13e~l3h) moderately solid, 46,7-60.3 

rnm in height, 27.7-36.7 rnm in diameter, ratio of height to diameter 
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1.51-1.81, ratio of shell height to aperture length 1,47-1.81, whorls 

5-1/2 to 6-3/4; embryonic whorls 2 to 2~3/8, flat~sided, the first with 

a weak shoulder, or rounded, with moderately strong axial riblets which 

may be irregular and anastnmnsing on the earliest one~half whorl, more 

regular thereafter, the interstices of the riblets sometimes with fine 

spiral threuds; shell ovate, postnuclear whorls weakly convex, sutures 

moderately impressed; sculpture of growth wrinkles which are divided 

into prominent granules by strong spiral striae; shell with a thin 

brown periostracum; color of shell light brown with dark axial streaks, 

the darker color sometimes predominating; last whorl with rounded 

periphery, usually not ascending or descending strongly at aperture; 

columellar margin of peristome reflected, basal and palatal margins 

reflected, rarely slightly revolute; terminations of peristome joined 

by a thin glaze or by a thin parietal callus; columella with a weak or 

strong fold, never with a lamina; basal region of shell rimate. 

Pulmonary veins and adjacent region of pallial roof light brown, 

mantle otherwise without dark markings. 

Genitalia lFig. 35). Total length of terminal male genitalia 

4~.0-50.5 mm; penis 32.5-39.5 mm in length (65-66% of length of male 

genitalia); penial sheath 12.5-19.5 mm in length (38-49% of length of 

penis); region of penial diverticula separated from penial sheath by 

7-9 mm, its diameter about equa~ to that of penial sheath, about one 

and one-half times that of penis immediately above sheath and of 

epiphallus; epiphallus 6.5-7.5 mm in length (12-14% of length of male 

genitalia); epiphallic caecum 10.0-14.0 mm in length (20-23% of length 

of male genitalia); vagina 16.5-19.0 mm in length (27-36% of length of 



male genitalia}; spermathecal duct 29~50 mm in length, its diameter 

greatest at anterior end or a short distance posterior of it; 

spenuatheca ovate; free oviduct slightly enlarged at base, not dis

tinctly swollen. 

Diagnosis. The shell of Rabdotus cosmicus is somewhat similar 
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to those of R. montezuma and R. harribaueri but is sufficiently distinct 

that it may be distinguished from these without difficulty. R. cosmicus 

has an ovate shell with moderately convex whorls, the sutures weakly 

impressed. R. harribaueri has a conical spire with more strongly convex 

whorls and impressed sutures; the shell of R. montezuma is intermediate 

in these characters. The aperture of ~· cosmicus is more capacious than 

is the case with the other species, and the shell of this species is 

rimate; R. montezuma and R. harribaueri are perforate or umbilicate. 

The sculpture of R. cosmicus is similar to that of R, harribaueri but is 

less coarsely granular than that of R. montezuma, 

Taxonomic Remarks. Rabdotus cosmicus was described as Bulimulus 

(Scutalus) cosrnicus Mabille, 1895. Mabille (1895, p. 68) stated that 

the type material was collected by L. Diguet in "les Sierras du Sud de la 

presqu'ile"; no more specific locality was given, and no type specimen 

was identified. Mabille did not figure his new species or compare it to 

other taxa. Because of this later workers were unable to determine the 

status of Mabille's species, Pilsbry (1897-1898) published an English 

translation of the original description and placed the species in his 

"Group of ~· montezuma"; he believed it to be a distinct species but 

doubted the accuracy of the dimensions given by Mabille. Ancey (1905) 
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located the type specimens of this species in the Paris Museum and 

remarked on their differences from specimens of Rabdotus montezuma, but 

made no determination of the status of Mabille 1 s snail. Hanna and 

Smith (1968) also studied Mabille's types and designated one of the 

three syntypes in the Paris Museum collection as the lectotype; this 

specimen was illustrated by them in their Fig. 1. They compared R. 

cosmicus to R. montezuma and R. harribaueri and concluded that it should 

be regarded as a valid species pending study of additional and properly 

localized specimens of these three species. 

Rabdotus cosmicus was apparently a lost species from the time of 

Diguet's original discovery of it until 1970, when specimens were 

collected in three separate localities in the Cape Region of Baja 

California by three collectors working independently: M. D. Robinson, 

w. B. Miller, and c. Church. Additional specimens, including living 

material, have since been collected by W. B. Miller and me. Specimens 

recently collected near San Bartolo (CCC 3326) were compared with the 

types of Bulimulus cosmicus and were found to be conspecific with them 

(letter dated 24 November 1975 from A, S. H. Breure, Department of 

Systematic Zoology, University of Leiden, Leiden, The Netherlands). The 

rediscovery of this species was reported by Christensen and Miller ( l976b) . 

As stated above, Mabille (1895) gave no precise locality for his 

Bulimulus cosmicus. Elsewhere in this work, however, he stated that 

Diguet had collected shells of other species in the vicinity of San 

Bartolo. This was probably also the source of his specimens of Rabdotus 

cosmicus. 



Rabdotus cos.micus is similar to R. montezuma in shell form, 

genital anatomy, and habitat preference and is probably most closely 

related to that species. The ranges of these two species overlap in 

the vicinity of San Antonio, but they are primarily allopatric; R. 

montezuma is widely distributed in the region to the south of that 

inhabited by R. cosmicus. 
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The maximum known shell height of Rabdotus cosmicus is 60.3 mm; 

it is the largest species in the genus and is one of the largest land 

snails native to North America. 

Range and Habitat. The range of Rabdotus cosmicus (Fig, 54) 

extends from the low mountains east of Los Planes south to El Core 

(near Rancho Buena Vista} and inland to San Bartolo and San Antonio. 

The species has been found at elevations of from about 500 to 2000 ft. 

In the mountains east of Los Planes, at El Cora, and in several loca

tions near San Bartolo the species lives among granite boulders. The 

El Core and San Bartolo localities are relatively moist and protected, 

while that near Los Planes is more arid and exposed. In December of 

1973 and 1974 living snails were found to be estivating deep within 

crevices and fissures among large granite boulders on the slope of a 

steep ravine above the village of San Bartolo, at an elevation of about 

1400 ft. The mucus epiphragm of this species is somewhat leathery and 

adheres tenaciously to the rock substrate and to the peristome of the 

shell; because of this and because the snails are usually concealed in 

crevices little wider than the diameters of their shells, living speci

mens of R. cosmicus are difficult to obtain. The almost inaccessible 



sites selected for estivation by this species undoubtedly provide 

excellent protection from rodents or other prospective predators. 

Rabdotus (Leptobyrsus) montezuma 
(Dall, 1893) 
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Bulimus proteus Broderip, 1832. Binney, 1861, p. 331--in part, 

Cape San Lucas specimens only; misidentification, not Bulinus proteus 

Broderip, 1832. Carpenter, 1864, p. 630--misidentification. Pfeiffer, 

1864, p. 45--misidentification. Pfeiffer, 1877, p. 54--in part, Baja 

California records only; misidentification. 

Scutalus proteus Broderip, 1832. Tryon, 1866-1868, p. 173, 

pl. 10, Fig. a--misidentification, not Bulinus proteus Broderip, 1832. 

Binney, 1879, p. 349--misidentification. 

Bulimulus proteus Broderip, 1832. Birmey and Bland, 1869, 

pp. 207-208, Fig. 358--in part, Baja California records only; mis-

identification, not Bulinus proteus Broderip, 1832. Fischer and 

Crosse, 1870-1878, pp. 474, 507-509--in part, Baja California records 

only; misidentification. Binney, 1878, p. 20--misidentification. 

Clessin, 1881, p. 249--in part, Baja California records only; mis-

identification. Binney, 1885, p. 22--misidentification. Cooper, 1891, 

p. 100--misidentification. Cooper, 1892a, p. 15--in part, Baja 

California records only; misidentification. Cooper, 1892b, pp. 208, 

211--Sierra Laguna, 3500 ft elevation; misidentification. 

Bulimulus (Scutalus) proteus Broderip, 1832. Binney, 1874, 

p. 37 (cited in Fischer and Crosse, 1870-1878)--misidentification, not 

Bulinus proteus Broderip, 1832. 



Bulimulus (Scutalus) montezuma Dall, 1893a, pp, 26-27 .... "':'Lower 

California, mostly from the mountainous region (3500 ft alt.). Dall, 

1893o, p. 640, pl. 12, Fig. 1. 
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Bulimulus montezuma Dall, 1893. Cooper, 1894, pp. 133, 136-137, 

pl. 6, Fig. 26--El Taste Mountains. Dall, 1897~ pp. 360-361. Pilsbry, 

1897-1898, pp. 144-145, pl. 19, Figs. 56-57. Pilsbry, 1901-1902, pp. 

xxxiv-xxxv, pl. 52, Fig. 25, pl. 53, Figs. 32-33. Ancey, 1905, p. 314. 

Hanna, 1923, p. 486. Odhner, 1950, p. 263. Emerson and Jacobson, 

1964, p. 317. 

Bulimulus (Scutalus) acholus Mabille, 1895, p. 68--montagnes de 

la Basse Californie. 

Bulimus (Scutalus) montezuma Dall, 1893. Mabille, 1895, p. 68~

toutes les Sierras du Sud de la presqu'ile, et, en particulier, aupres 

du Rancho de San Bartolo. 

Bulimulus acholus Mabille, 1895. Pilsbry, 1897~1898, pp. 143~ 

144. Pilsbry, 1901-1902, p. xxxv. Hanna, 1923, p. 486. 

Bulimulus ~uritanina} montezuma Dall, 1893. Jacobson, 1958, 

pp. 7-11, Fig. 2 (right figure only). Zilch, 1959-1960, p. 490, Fig. 

1726. 

Bulimulus (Puritanina) acholus Mabille, 1895. Hanna and Smith, 

1968, pp. 383, 394, Figs. 8a~8b. 

Rabdotus (Leptobyrsus).~cholus Mabille, 1895. Breure, 1975b, 

p. 1148, 

Rabdotus montezuma Dall, 1893. Christensen and Miller, 1976b, 

p. 51. 
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Description. Shell (rigs. 14a~l4h) thin to moderately solid, 

38.0~59,7 mm in height, 20.9~34.7 mm in diameter, ratio of height to 

diameter 1.62-2.03, ratio of shell height to aperture length 1.49-1.92, 

whorls 5-3/4 to 6-7/8; embryonic whorls 1-7/8 to 2-1/4, rounded or flat

sided, the first with a weak shoulder, with weak to moderately strong 

axial riblets which may be irregular on the earliest one-half whorl, 

more regular thereafter, the interstices of the riblets sometimes 

crossed by fine spiral threads; spire weakly to moderately convex in 

outline; whorls weakly to moderately convex, sutures moderately 

impressed; sculpture of strong growth wrinkles which are divided into 

prominent granules by strong spiral striae; shell with a thin brown 

periostracum which is sometimes partially lost; color of shell dull 

white or light brown with darker axial streaks, the darker color some

times predominating; last whorl with rounded periphery, rarely ascending 

slightly at aperture; columellar margin of peristome reflected, basal 

margin strongly reflected, not revolute, palatal margin less strongly 

reflected than basal, not revolute; terminations of peristome joined by 

a thin glaze or by a thin to moderately thick parietal callus; columella 

often with a weak or moderately strong fold, never with a lamina; basal 

region of shell rarely deeply rimate, more often perforate or narrowly 

umbilicate. 

Pulmonary veins and adjacent region of pallial roof light brown 

in some specimens, mantle otherwise without dark markings. 

Genitalia (Fig. 36). Total length of terminal male genitalia 

40.0-53.5 mm; penis 27.0-35.5 mm in length (64-68% of length of male 

genitalia); penial sheath 10.5-15.0 mm in length (37-50% of length of 
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penis); region of penial diverticula separated from penial sheath by 

4-8 mm, its diameter slightly greater than that of penis immediately 

above sheath and of epiphallus; epiphallus 5,5~7.0 mm in length (13~14% 

of length of male genitalia}; epiphallic caecum 7.5-11.0 mm in length 

(1~-23% of length of male genitalia); vagina 13.0-17.5 mm in length 

(30-41%. of length of male genitalia); spermathecal duct 20-35 mm in 

length, its diameter greatest in anterior portion, decreasing slightly 

posteriad; spermatheca globose or ovate; free oviduct sometimes slightly 

enlarged at base, not distinctly swollen. 

Genitalia figured by Pilsbry (1901-1902); his illustration 

incorrectly indicates that the vas deferens extends posteriad to the 

point of insertion of the penial retractor muscle. As in all species 

of Rabdotus I have dissected, the vas deferens of R. montezuma enters 

the terminal male genitalia at the junction of the epiphallus and 

epiphallic caecum. The penial retractor muscle inserts at the posterior 

end of the epiphallic caecum. 

Pallial region and lobes of mantle collar figured and described 

by Pilsbry (1901-1902}. 

Jaw discussed by Binney (1874, cited in Fischer and Crosse, 

1870-1878; Binney, 1879). 

Diagnosis. Rabdotus montezuma can be confused only with R. 

cosmicus and ~· harribaueri among other species of the genus Rabdotus. 

Its similarity to Scutalus Eroteus, a South American species, caused 

considerable nomenclatural confusion among nineteenth century workers, 

but Dall (l893a} showed that s. proteus differed from the Baja 
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California snail in several respects, one of the most important being 

in the nature of the sculpture of the embryonic shell; ~· proteus lacks 

the axial riblets which are characteristic of almost all species of 

Rabdotus. 

The granular sculpture of Rabdotus montezuma is stronger and 

more prominent than that of either R. cosmicus or R. harribaueri, and 

this character alone is sufficient to permit its separation from these 

species. The shape of the shell of R. montezuma is much like that of 

R. cosmicus, but the basal region of the shell of the former species 

is more openly perforate or umbilicate than that of R. cosmicus. The 

spire of ~· harribaueri is conical, and the shell of this species is 

not ovate as is that of R. montezuma. 

Taxonomic Remarks. Rabdotus montezuma first appeared in the 

literature (Binney, 1861} under the name "Bulimus proteus" and was 

thought to be conspecific with a South American snail of that name Inow 

Scutalus proteus (Broderip, 1832}]. This misidentification was followed 

by all workers until Dall (1893a) showed the Baja California snail to be 

a distinct species which he named Bulimulus montezuma. Dall did not 

figure the species but cited a figure published by Binney and Bland 

(1869, Fig. 358). He also referred to specimens collected at Cape St. 

Lucas by J. Xantus and others collected by members of an expedition of 

the California Academy of Sciences. No holotype or type locality was 

designated. Jacobson (1958) designated the specimen (USNM 8564) upon 

which the figure by Binney and Bland was based as the lectotype of 

Dall's species. This specimen was collected by J, Xantus at Cape St. 

Lucas, which becomes the type locality of the species, and measures 
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47.2 mm in height, 30.1 mm in diameter, and 29.7 mm in aperture length; 

the shell has 6 whorls (Figs. 14a-14b). 

A synonym of Rabdotus montezuma is Bulimulus (Scutalus) acholus 

Mabille, 1895. This species, like all of Mabille's Baja California 

land snails, was not figured by its author. He also failed to compare 

his new taxon to other species. The specimen upon which the descrip

tion was based was collected by L. Diguet in the "montagnes de la Basse 

Californie," where it was said to have been found in company with 

specimens of R. montezuma. 

Because of Mabille's failure to either figure his new species 

or to compare it to similar species, in particular to Rabdotus 

montezuma, Pilsbry (1897-1898) was unable to determine the validity of 

Bulimulus acholus. Ancey (1905) examined the single type specimen and 

concluded that B. acholus is a synonym of R. montezuma. Hanna and 

Smith (1968, Figs. 8a-8b) figured the holotype of B. acholus, Although 

they referred to this specimen as a lectotype, the presence of only a 

single specimen in the type lot indicates that this is instead the 

holotype of the species. Mabille (1895) lists only one set of measure

ments of this species, and Ancey (1905) found only a single type 

specimen when he examined Mabille's material; there is thus no evidence 

that the type lot ever contained more than the one specimen now in the 

Paris Museum. Specimens of ~· montezuma recently collected a few miles 

north of Cabo San Lucas (CCC 3093) were recently compared with the 

holotype of B. acholus and found to be conspecific with that shell 

(letter dated 24 November 1975 from A. s. H. Breure, Department of 

Systematic zoology, University of Leiden, Leiden, The Netherlands), The 



synonymy of B. acholus with R. montezuma was confirmed by Christensen 

and Miller (1976b). 
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Rabdotus montezuma is a variable species with respect to both 

shell size and shape, although this variation is not sufficient to 

permit the division of the species into subspecies. Some specimens 

collected near Boca de la Sierra are greater in height (one specimen, 

CCC 3336, measures 59.7 mrn in height) than are any specimens from other 

localities, and the most slender specimens (CCC 3140, ratio of height 

to diameter 2.03) have been found near La Laguna. 

Rabdotus montezuma is the second largest of all of the species 

of Rabdotus with respect to shell height and is exceeded in this 

dimension only by R. cosmicus, the largest known specimen of which is 

60.3 mm in height, a mere 0.6 mm greater than the largest specimen of 

R. montezuma. 

Range and Habitat. Rabdotus montezuma is a species of the 

mountains of the Cape Region of Baja California (Fig. 54). It has been 

found from a location near San Antonio south almost to Cabo San Lucas, 

and is found most often at elevations of 1500 ft or more. The range of 

this species overlaps that of ~· cosmicus, a close relative, near San 

Antonio, but ~· montezuma is generally a more southern species. Like 

R. cosmicus this species is found among granite boulders, where indi~ 

viduals may be found estivating deep in crevices between rocks. In 

such locations as in the canyon west of Boca de la Sierra and in the 

vicinity of La Laguna R. montezuma is found in forested and relatively 
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moist situations, but near Cabo San Lucas it occurs in more arid regions 

vegetated with cactus and thorn scrub. 

Rabdotus (Leptobyrsus) beldingi 
(.Cooper, 1892) 

Bulimulus inscendens var. beldingi Cooper, 1892b, pp. 208-210--

(?) in part, Sierra Laguna, above 3000 to 4000 ft altitude, and near 

San Jose del Cabo; possibly excluding specimen f·rom Punta Arena, which 

may be Rabdotus rimatus tpfeiffer, 1846). Cooper, 1894, p. 137--El 

Taste Mountains. 

Bulimulus inscendens·beldingi Cooper, 1892. Cooper, 1893, p. 

340, pl. 13, Figs. Sa-Sc. 

Bulimulus (Leptobyrsus) inscendens var. beldingi Cooper, '1892. 

Dall, 1893b, p. 643. 

Bulimulus (Leptobyrsus} inscendens var. alta Dall, 1893b, 

p. 643~~in part, not Rabdotus altus (Dall, 1893) as here restricted 

pending lectotype designation. 

Bulimulus (Leptobyrsus) inscendens var. monticola Dall, 1893b, 

p, 643--in part, not as here restricted pending lectotype designation, 

which is a synonym of Rabdotus rimatus (Pfeiffer, 1846), 

(?) Bulimulus inscendens var. bryanti Cooper, 1891. Cooper, 

1894, pp. 137, 143, pl. 5, Fig. 8, pl. 6, Fig. 28-~misidentification, 

not Bulimulus inscendens subsp. bryanti Cooper, 1891, a synonym of 

Rabdotus rimatus (Pfeiffer, 1846). 

(?1 Bulimulus inscendens var, alta Dall, 1893. Cooper, 1894, 

pp, 137, 143, pl, s, Fig. 7--sierra Laguna; misidentification, not 



Rabdotus altus (Dall, 1893} as here restricted pending lectotype 

designation. 

(?) Bulimulus inscendens var. monticola Dall, 1893. Cooper, 

18~4, pp. 137, 143, pl. 5, Fig. 8, pl. 6, Fig. 28~~misidentification, 

not Bulimulus (Leptobyrsus) inscendens var. monticola Dall, 1893, as 

here restricted pending lectotype designation, a synonym of Rabdotus 

rimatus (Pfeiffer, 1846). 

Bulimulus (Leptobyrsus) dismenicus Mabille, 1895, pp, 67~68-

Sierra de la Puna. 
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Bulimulus beldingi Cooper, 1892. Dall, 1896a, p. 5, Pilsbry, 

1897-1898, p. 149, pl. 25, Fig. 56. Pilsbry, 1901~1902, p. xxxvi. 

Ancey, 1905, p. 313. Hanna, 1923, p. 502. Hanna and Smith, 1968, pp. 

383, 392, Fig. 3. 

Bulimulus (Orthotomium) beldingi Cooper, 1892. Dall, 1897, 

p. 357. 

(?) Bulimulus beldingi var. ~ Dall, 1893. Pilsbry, 1897.,-

1898, pp. 149-150, pl. 20, Fig. 76--in part, figure and reference to 

Cooper (1894) only; misidentification, not Rabdotus altus (Dall, 1893) 

as here restricted pending lectotype designation. 

(?) Bulimulus beldingi var. monticola Dall, 1893. Pilsbry, 

1897-1898, p. 150, pl. 20, Fig. 75--in part, figure and reference to 

Cooper ll894) only; misidentification, not Bulimulus (Leptobyrsus) 

inscendens var, monticola Dall, 1893, as here restricted pending 

lectotype designation, a synonym of Rabdotus rL~atus (Pfeiffer, 1846). 

Bulimulus dismenicus Mabille, 1895. Pilsbry, 1897~1898, p. 162. 

Pilsbry, 1901-1902, p. xxxvi. Hanna, 1923, p. 492. 



p. 1148. 

p. 51. 
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Rabdotus (Hannarabdotus) beldingi Cooper, 1892. Breure, 1975b, 

Rabdotus beldingi Cooper, 1892. Christensen and Miller, 1976b, 

Description. Shell (Figs. 15a-15c) moderately solid, 28.5-40.5 

rnrn in height, 11.8-17.0 mm in diameter, ratio of height to diameter 

2.01-2.55, ratio of shell height to aperture length 1.97-2.55, whorls 

6-3/8 to 7-3/4; embryonic whorls 2 to 2-1/4, rounded or weakly 

angulate, with closely-spaced weak regular, or occasionally irregular, 

axial riblets the interstices of which are crossed by iine spiral 

threads; spire convex in outline; whorls weakly convex, sutures weakly 

to moderately impressed, that of last whorl often more strongly so than 

sutures of earlier whorls; shell with a thin brown periostracum which 

is often partially lost; sculpture of weak to moderately strong growth 

wrinkles which may be crossed by extremely fine spiral threads or 

.divided into low granules by revolving spiral grooves; color of shell 

brown, usually with a narrow white subsutural band, often with occa

sional light axial streaks; last whorl often inflated and set off 

from previous whorl by a relatively deep suture, sometimes ascending 

slightly at aperture, with rounded periphery; columellar margin of 

peristome reflected, basal and palatal margins strongly reflected but 

not revolute; terminations of peristome joined by a clear glaze or a 

thin white parietal callus; columella sometimes with a weak fold, never 

'with a lamina; basal region of shell deeply rirnate or narrowly 

perforate. 
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Mantle collar and pallial roof unmarked. 

Genitalia (Fig. 37). Total length of terminal male genitalia 

31.5-32.0 mm; penis 22.5-24.0 mm in length (70-76% of length of male 

genitalia}; penial sheath 10.0-10.5 mm in length (42-47% of length of 

penis}; region of penial diverticula separated by 3-7 mm from sheath, 

the diameter of this portion of penis slightly greater than that of 

penis immediately above sheath; epiphallus 5.0 mm in length (16% of 

length of male genitalia}; epiphallic caecum 2.5-4,5 mm in length 

(8-14% of length of male genitalia); vagina 3.5-5,5 mm in length (11-

17% of length of male genitalia}; spermathecal duct 12~13 mm in length, 

the diameter of anterior one-half to two-thirds of its length slightly 

greater than that of posterior portion; spermatheca elongated, 

constricted in the middle; free oviduct cylindrical, not enlarged. 

Diagnosis. Rabdotus beldingi can be distinguished from most 

other species of Rabdotus having shells similar in size and overall 

shape by reason of its reflected but not revolute peristome, sculpture, 

lack of columellar lamina, and relatively dark color, although some 

shells of R. rimatus and R. inscendens, particularly worn or eroded 

specimens, may be difficult or impossible to distinguish from those of 

R. beldingi. 

Rabdotus rirnatus usually has a strong columellar lamina and 

its shell is lighter in color than are most fresh specimens of R. 

beldingi; the growth wrinkles of R. rirnatus are weaker than those of R, 

beldingi and the periostracum, if present, is thinner than that of the 
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latter species. The peristome of ~· beldingi is usually more solid and 

often more strongly reflected than that of R. rimatus. 

The shell of Rabdotus inscendens is often greater in height 

(34.1-47.7 mm) than that of R. beldingi (28.5-40.5 mm), may be more 

slender (ratio of height to diameter 2.04-3.07 and 2.01-2.55, respec

tively), and is usually thinner for its size. The peristome of R. 

inscendens is not thickened as is that of ~· beldingi, and the aperture 

of that species is more elongated than that of ~· beldingi. Shell 

sculpture is more strongly developed in R. inscendens, and some 

specimens appear distinctly granulate; although in some specimens of 

R. beldingi the growth wrinkles are divided into granules by spiral 

grooves, the granules and spiral sculpture are very fine and difficult 

to see with the unaided eye. The two species may easily be dis

tinguished upon study of the animal; the pallial roof of R. inscendens 

is strongly marked with dark spots and blotches, absent in~· beldingi. 

T~e genitalia of the two species are also unlike, as the penis of R. 

beldingi is considerably greater in length than either the epiphallus 

or epiphallic caecum, while in R. inscendens the penis is usually 

shorter than either of these structures and comprises only 20~30% of 

the total length of the terminal male genitalia. 

Taxonomic Remarks. Rabdotus beldingi was first described as 

Bulimulus inscendens var. beldingi Cooper, 1892b. The type material 

consisted of 83 specimens collected above 3000 to 4000 ft altitude in 

the Sierra Laguna by G. Eisen, one specimen from near Jose del Cabo 

collected by L. Belding, and one specimen collected at "Punta Arena 
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(near latitude 25°30', east coast)" by w. E. Bryant. Cooper did not 

designate a holotype or type locality. The types of this variety were 

probably destroyed in the 1906 San Francisco fire, and none are known 

to be extant. 

Bulimulus inscendens var. beldingi was said to differ from 

typical Rabdotus inscendens in that it was "usually more robust in form 

and shorter than the others, but many intermediate," and that "they 

differ from the usual forms in a short, oval shape, no divergence of 

mouth, and small size." The smallest specimen he observed was 1,10 

inches in length (height) and 0.50 inch in breadth (diameter). Speci~ 

mens from the Sierra Laguna were said to be somewhat larger, up to 1.90 

inches long and 0.70 inch wide. Specimens from the highest elevations 

(presumably the Sierra Laguna snails) were of a darker brown color than 

other shells. 

Cooper's description best fits the snail here called Rabdotus 

beldingi. This does not prove, however, that all of the specimens on 

which he based his description were of that species. ~· beldingi has 

recently been collected at La Laguna in the Sierra Laguna, and there is 

thus no doubt of the species' existence there. Although~- beldingi has 

not been found by recent workers in the vicinity of San Jose del Cabo, 

the collection of the u. S. National Museum contains a lot of R. 

beldingi (USNM 126133) labeled as having been received from Cooper and 

collected by Belding at San Jose del Cabo. This confirms the identity 

of Cooper's shells thought to be from that locality, if not the 

accuracy of the locality itself, It is possible that the locality was 

meant in a broad sense, and that the specimens did not come from the 
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immediate vicinity of San Jose del Cabo, but rather from some distance 

away. The greatest degree of doubt, however, concerns the identity of 

the single specimen collected at Punta Arena. Cooper gave the location 

of Punta Arena as "near latitude 25°31', east coast." This latitude 

must be incorrect, as latitude 25° 3l'N is almost 100 mi north of La 

Paz, where maps show no "Punta Arena" and in an area where no snail 

similar to R. beldingi is known to occur; a form of R. dentifer 

(probably ~· d. lamellifer) is the only snail resembling R. beldingi 

which could be expected to occur there, Even if it is assumed that the 

published latitude is incorrect, the location of Cooper's Punta Arena is 

still uncertain. Eisen (1895) published a report of his explorations 

in Baja California which included several maps of the peninsula. Eisen 

collected land snails for Cooper and the California Academy of Sciences 

and published his report in the Proceedings of that institution; it is 

therefore likely that Cooper used Eisen's place names in Baja California. 

On the east coast of the peninsula at an approximate latitude of 24° S'N 

Eisen's map of the Cape Region (Cooper, 1895, pl. 73} shows a "Pt. Arena 

de la Ventana," while farther south and also on the east coast of the 

peninsula, at an approximate latitude of 23° 35'N, is "Arena Pt." It 

is difficult to determine which of these two locations is that called 

"Punta Arena" by Cooper. 

In addition to the specimen of "Bulimulus inscendens var. 

beldingi" collected at Punta Arena by Bryant, Cooper (1892b} reported 

that the same collector had also obtained specimens of "~· pilula" 

(probably misidentified specimens of Rabdotus sufflatus} there and 

specimens of R. pallidior near "Point Arena." He also reported that 
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Bryant had collected "B. xantusi" (actually R. levis) at "Rancho Lagunas, 

near Point Arena." These records throw little light on the problem of 

"Point Arena" or "Punta Arena" as used by Cooper. R. sufflatus has 

been found at Punta Arena de la Ventana and in the surrounding area by 

several workers; to my knowledge it has not been collected at the more 

southern locality, but it has been found within 15 mi of that site, and 

the region does not appear to be unsuitable habitat for R. sufflatus. 

R. pallidior has not been collected at Punta Arena de la Ventana; it 

does occur near Eisen's "Arena Pt." R. levis has not been found at 

either locality by recent· workers. Cooper's mention of "Rancho 

Lagunas" may favor the interpretation that he was referring to the more 

southern of the localities, as Gerhard and Gulick (1970) indicate the 

presence of a "Las Lagunas" ranch there. On the other hand, Cooper's 

report of his "var. beldingi" at "Punta Arena" may support the opposite 

conclusion; although R. beldingi has not recently been collected at 

either locality, specimens of another species which could have been mis

identified as R. beldingi by Cooper have been collected in the low 

mountains a short distance inland of Punta Arena de la Ventana. These 

shells are apparently referable to ~· rimatus and are discussed in the 

systematic treatment of that species. This may have been the snail that 

Bryant found; the minimum shell height mentioned by Cooper in his 

description of "var. beldingi" is 1.10 inches, smaller than any 

authentic R. beldingi I have seen but appropriate for these small R. 

rirnatus. It appears that the identity of Cooper's Punta Arena specimen 

and the exact location at which it was obtained can never be determined 
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with certainty; this record should therefore be regarded as of doubtful 

validity. 

Although Cooper reported Rabdotus beldingi to have been 

collected in three localities, the existence of the species at only one 

of these, in the Sierra Laguna, has been confirmed by recent collectors. 

It is therefore recommended that the type locality of the species be 

restricted to that site. 

Cooper (1893, pl. 13, Figs. 5a-5c) clearly established the 

identity of his Bulimulus inscendens var. beldingi when he published 

figures of a stout, ovate, snail which can only be the species to 

which the name "beldingi" has been applied by subsequent authors and 

in the present work. Cooper's variety was accorded specific rank by 

Dall (1896a), who stated that it did not intergrade with Rabdotus 

inscendens. 

Dall (1893b) named two new varieties which he neither adequately 

described nor illustrated. These were Bulimulus (Leptobyrsus) 

inscendens var. alta and B. (~.) i. var. monticola. Examination of 

the type specimens of these taxa has shown that in each case the type 

lot consists of two syntypes, one of which is a specimen of Rabdotus 

beldingi, the other syntype being of a different species. Although 

these taxa could be made to be synonyms of R. beldingi through appro

priate lectotype designation, it is recommended that in both cases the 

syntype which is ~· beldingi not be designated as the lectotype. The 

effects of these actions would be that "var. alta" will be a valid 

species, R. altus, and "var. rnonticola" will become a synonym of ~· 



rimatus. The explanations for these recommendations are presented in 

the nomenclatural discussions of R. altus and R. rimatus. 
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Bulimulus (Leptobyrsus) dismenicus Mabille, 1895, was described 

from material collected in the Sierra de la Puna at an elevation of 

1800 m (ca. 5500 ft) by L. Diguet. Although the exact location of the 

"Sierra de la Puna" is unknown, the elevation at which the snail was 

found indicates that this locality is somewhere in the high mountains 

of the Cape Region of Baja California. Mabille's description and 

measurements are in agreement with the characters of Rabdotus beldingi, 

out his failure to compare the new taxon with previously described 

forms prevented its recognition by other workers. Pilsbry (1897~1898) 

simply repeated Mabille's description and did not attempt to determine 

the identity of the species. Ancey (1905) examined Mabille's specimens 

in the collection of the Paris Museum and concluded that B. dismenicus 

is merely a synonym of R. beldingi. Hanna and Smith (1968) also 

examined Mabille's types and likewise concluded that B. dismenicus is 

synonymous with ~- beldingi. They figured the single specimen in the 

type lot (Hanna and Smith, 1968, Fig. 3) and referred to it as a 

lectotype; as this is the only specimen in the type lot, it is actually 

a holotype. Christensen and Miller (1976b) also considered B. 

dismenicus to be synonymous with R. beldingi. 

Range and Habitat. Rabdotus beldingi is a species of the Cape 

Region of Baja California (Fig. 55). It has been reported to occur in 

the Sierra Laguna at an elevation of 3000 to 4000 ft (Cooper, 1892b) and 

in the El Taste Mountains (Cooper, 1894). Specimens in the collection 
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of the u. s. National Museum indicate its occurrence in the Sierra 

San Lazaro at an elevation of 2000 ft, at La Laguna, and at 5000 ft at 

El Sauz in the Sierra Laguna. The only recent collection of the 

species known to me was made in December 1973 when h'. B. Miller and I 

found it at elevations of from 6500 to 6800 ft in the vicinity of La 

Laguna, in the Sierra Laguna. 

In addition to the above records, there are several reports 

which are in doubt, either because the identity of the specimens 

reported as Rabdotus beldingi may have been incorrect or because the 

given locality is not now identifiable. Cooper's (1892b) record of R. 

beldingi at Punta Arena, discussed above, is dubious both because his 

specimen may have been misidentified and because the location of his 

"Punta Arena" is uncertain. Although specimens from "near San Jose del 

Cabo" studied by him (Cooper, 1892b) are now in the collection of the 

u. s. National Museum and were correctly identified as this species, it 

is not known whether they came from the immediate vicinity of San Jose 

del Cabo or from some distance away; from the Sierra San Lazaro to the 

west of that location, for example. Finally, the location of the 

"Sierra de la Puna," where Mabille's specimens of this species were 

collected, is not known. These ambiguous records are not indicated 

on the range map of this species. 

Near La Laguna Rabdotus beldingi occurs in moist and well

forested areas where in December 1973 living snails were found to be 

sealed to the undersides of stones in well-shaded rock outcrops. La 

Laguna is in the highest mountains of the Cape Region, at an elevation 
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of over 6000 ft, and is relatively well-watered. The forest here is of 

oak and pinyon pine. 

Rabdotus (Leptobyrsus) altus 
(Dall, 1893} 

Bulimulus (Leptobyrsus) inscendens var. alta Dall, 1893b, 

p. 643--in part, pending lectotype designation. 

Bulimulus inscendens var. alta Dall, 1893. Cooper, 1894, p. 

137~~in part, not p. 143, pl. 5, Fig. 7, the identity of which is un-

certain 

Bulimulus (Orthotomium) beldingi var. alta Dall, 1893. Dall, 

1897, p. 357. 

Bulimulus beldingi var. alta Dall, 1893. Pilsbry, 1897-J898, 

pp. 149-150--in part, not pl. 20, Fig. 76, the identity of which is un-

certain. Pilsbry, 1901-1902, p. xxxvi. 

Bulimulus alta Dall, 1893. Hanna, 1923, p. 502. 

Description. Shell (Figs. 15d-l5h) thin, 37.4~45.1 mm in 

height, 16,5-20.3 mm in diameter, ratio of height to diameter 2.00~2.48, 

ratio of shell height to aperture length 1,86-2.23, whorls 6~3/8 to 

7-1/2; embryonic whorls about 2-1/8 to 2-3/8 in number, often not sharply 

differentiated from postnuclear shell, first two whorls rounded or with 

a weak shoulder, with strong regular axial riblets the interstices of 

which may be crossed by fine spiral threads, the riblets more closely 

spaced and smaller near completion of second whorl, obsolete after 

approximately 2-1/4 whorls; spire weakly convex in outline or straightly 

conical; whorls weakly convex, sutures weakly or not impressed; shell 
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with a thin light brown periostracum which may be partly or almost 

completely lost; sculpture of numerous weak growth wrinkles which may 

be divided into low oblong granules by subobsolete spiral striae; color 

of shell light brown with whitish axial streaks, often with a narrow 

white subsutural band; last whorl rounded at periphery, often ascending 

slightly at aperture; columellar margin of peristome reflected, basal 

and palatal margins gradually but broadly reflected, not revolute; 

terminations of peristome joined by a clear or white glaze or by a 

raised parietal callus; columella usually with a prominent corkscrew

like lamina, the lamina rarely absent; basal region of shell per

forate. 

Mantle collar sometimes with a weak band of gray pigment just 

behind its anterior margin; pulmonary veins and adjacent region of 

anterior pallial roof dark brown; minor veins of posterior pallial 

roof, between principal pulmonary vein and hindgut, light brown; mantle 

without dark spots. 

Genitalia (Fig. 38). Total length of terminal male genitalia 

2~.0-46.5 rom; penis 8.0-12.0 rom in length (19-30% of length of male 

genitalia); penial sheath 4.0-7.0 rom in length (43~76% of length of 

penis); region of penial diverticula adjacent to sheath or separated from 

it by not more than 4 mm, the diameter of this portion of penis about 

one and one-half times that of penis immediately above sheath, about 

twice that of epiphallus; epiphallus 8.5-15.0 rom in length (23-32% of 

length of male genitalia); epiphallic caecum 12.0-25.0 rom in length 

(41-57% of length of male genitalia); vagina 2.5-6.0 rom in length (6-14% 

of length of male genitalia); spermathecal duct 34-52 rom in length, its 
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diameter constant throughout or that of posterior one-third of duct 

enlarged to about one and one-half times that of remainder of duct; in 

a single specimen studied this region is enlarged to about five times 

the diameter of anterior duct and contains remnants of a spermatophore; 

spermatheca globose or ovate; free oviduct cylindrical, not enlarged. 

piagnosis. The shell of Rabdotus altus is similar to that of R. 

spirifer in size and general appearance but is distinguished from it by 

its broadly reflected but non~revolute peristome; the peristome of R. 

spirifer is sharply revolute. The shell of R. altus is usually greater 

in height and less slender than that of R. rimatus, a somewhat similar 

species also having a reflected but not revolute peristome, 

Anatomically, ~· altus may be distinguished from both ~· spirifer 

and R. rimat~s because of differences in the terminal male genitalia. 

The epiphallic caecum of R. altus is greater in length than either the 

penis or epiphallus; in ~· spirifer and R. rimatus the penis is much the 

longest structure of the three making up the terminal male genitalia. 

Taxonomic Remarks. Rabdotus altus was first described as 

Bulimulus (Leptobyrsus) inscendens var. alta. Dall's (1893b, p. 643) 

brief description of this taxon is quoted here: "whorls rounder, shell 

shorter [than in the typical or 'smooth form' of B. inscendens], last 

whorl 25-38, aperture 20-38 of the whole length. This form leads to 

var. Beldingi. Whorls 7-1/2, altitude 38; maximum diameter 14 mm." 

Dall did not figure his new variety or give a locality for it. The 

inadequacy of this description and Dall's failure to illustrate this 

snail have led to a considerable degree of confusion among other 
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workers regarding the identity of "var. alta." Cooper (1894, pl. 5, 

Fig. 7} figured a specimen of R. inscendens or R. beldingi under the 

name Bulimulus inscendens var. alta, but stated that he considered 

Dall's variety to be "too unsettled to be of any value." Dall (1897) 

stated that "alta" should be regarded as a variety of R. beldingi, a 

taxon which Cooper (1892b) described as a variety of R. inscendens but 

which was elevated to specific status by Dall (1896a). Pilsbry (1897~ 

1898} followed Dall's subordination of "var. alta" to R. beldingi and 

reprinted Dall's original description of "var. alta." He also pub

lished a copy (Pilsbry, 1897-1898, pl. 20, Fig. 76} of an earlier figure 

by Cooper (1894, pl. 5, Fig. 7) of a purported B. i. var. alta. The 

two remaining references cited in the synonymy of this taxon (Pilsbry, 

1901-1902; Hanna, 1923) merely list the name and do not attempt to 

determine its identity. 

It was hoped that examination of Dall•s types in the collection 

of the National Museum would permit a final determination of the 

identity of Bulimulus inscendens var. alta. Accordingly, W. B. Miller 

and I attempted to locate any surviving type material of this taxon. 

We found one lot (USNM 126132a) of two specimens which were not 

designated as types but were the only specimens in the collection 

bearing this name. According to the museum catalog, USNM 126132 

originally consisted of four specimens. Two of these specimens still 

bear that number and are labelled as the types of Bulimulus inscendens 

var. monticola Dall, 1893b, a taxon described at the same time as 

B. i. var. alta. The other two specimens originally in that lot were 

apparently segregated from it at some time (probably by Dall when he 
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described the two varieties) and placed together in a lot bearing the 

number USNM 126132a. This lot is labeled "Bulimulus inscendens var. 

altus Dall. 3000 ft., Sierra Laguna, Eisen." These two specimens must 

be the type of B. i. var. alta. The larger of the two syntypes is 

illustrated here trig. 15d) and measures 37.4 mm in height, 17.0 mm in 

diameter, and 18.7 mm in aperture length. It has 7~1/2 whorls. This 

specimen closely matches the dimensions given by Dall for his new 

variety; it is of the species here called Rabdotus altus. The second 

syntype is a broken specimen of R. beldingi and measures 35.3 mm in 

height, 16.6 mm in diameter, and 17.0 mm in aperture length; it has 7 

whorls. It is recommended that the first mentioned and larger of the 

two syntypes be designated as lectotype of this taxon. This action 

would fix the identity of this name as the species were called R. altus. 

The type locality of the species, not previously known, is "Sierra 

Laguna, 3000 ft." 

The syntype of Bulimulus inscendens var. alta illustrated in 

Fig. 15d is undoubtedly conspecific with snails recently collected in 

the vicinity of San Bartolo. It differs from them only in size (its 

height of 37.4 mm is less than that of the smallest San Bartolo snail 

examined, height 38.7 mm) and by its lack of a columellar lamina. A 

radiograph of the shell of the larger syntype of Rabdotus altus (Fig. 

15e) clearly shows the absence of the lamina. A radiograph (Fig. 15g) 

of a San Bartolo specimen is provided for comparison. The presence or 

absence of the lamina is a variable character in several species of 

Rabdotus and is not sufficient cause for taxonomic separation at the 

species level of the San Bartolo snails from the typical form of the 
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species as collected in the Sierra Laguna by Eisen. Any taxonomic 

recognition of the San Bartolo populations at the subspecific level must 

await rediscovery of the species at its type locality and study of 

representative numbers of specimens from that area. 

The spelling "alta" of previous authors is not in gender 

agreement with the genus Rabdotus and is here changed to "altus." 

Rabdotus altus and R. laevapex are similar to each other but 

unlike other species assigned to the subgenus Leptobyrsus in that in 

these two taxa the length of the penis is considerably less than one

half of the total length of the terminal male genitalia (penis, 

epiphallus, and epiphallic caecum) (Table 1). In the thirteen other 

members of the subgenus which have been dissected the length of the 

penis is from 58 to 86% of the total length of these structures. In 

both R. altus and R. laevapex the length of the vagina is less than 

one-fifth of the length of the male genitalia, a condition found in 

only two other members of the subgenus. These anatomical differences 

could be the basis for segregation of ~· altus and R. laevapex in a 

subgenus separate from Leptobyrsus, but this course is not followed 

here. The shells of the two species are typical of Leptobyrsus (the 

virtual lack of embryonic sculpture in R. laevapex is probably not of 

great phylogenetic significance), and it does not seem wise to propose 

new subgenera in this group until mainland representatives of the 

genus are thoroughly studied. 

Range and Habitat. Rabdotus altus is a species of the mountains 

of the Cape Region of Baja California (Fig. 55) and has recently been 
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collected at several localities in the vicinity of San Bartolo, at 

elevations of from 800 to about 1400 ft. The original collection of the 

species was in the Sierra Laguna at an elevation of 3000 ft (exact 

location unknown, not shown on map). Living specimens have been 

collected only at a single locality, along the access road to the San 

Bartolo microwave station 1.4 mi from the main highway at San Bartolo. 

The snails were found here in December of 1973 and 19.74 at an elevation 

of about 1400 ft in a steep ravine above the road; they were sealed 

deep within crevices between large granite boulders in a well~shaded 

and relatively moist location. Other land snails occurring here were 

~· cosmicus, R. inscendens, R. artemisia, and two species of 

Radio centrum. 

During dry seasons, Rabdotus altus seals to rocks in protected 

places as do many other species of Rabdotus. Unlike such species as R. 

cosmicus and~· spirifer, ~- altus does not adhere tightly to its 

substrate and can easily be removed from it without damage to its shell. 

The thin and non~revolute peristome of this species apparently does not 

permit the strong attachment to a substrate which is characteristic of 

other species in which the peristome is revolute or reflected and 

thickened. 

At the San Bartolo locality described above evidence was found 

that Rabdotus altus is subject to predation by rodents or other animals. 

A few freshly~dead shells were found to have had much of the body of 

the shell broken away as if by a predator seeking to gain access to the 

living snail within. 



Rabdotus (Leptobyrsus} laevapex Christensen 
and Miller, 1977 

Rabdotus laevapex Christensen and Miller, 1977, pp. 132-133, 

Figs. 4-7--west side of Isla Cerralvo, 0.5 km inland of beach at El 

Limona anchorage, elevation 50-100 m. 

Description. Shell (Yigs. 15a-15d) solid, 24.8-28.6 mm in 
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height, 11.8-13.4 mm in diameter, ratio of height to diameter 2.10-2.29, 

ratio of shell height to aperture length 2.08-2.25, whorls 5-7/8 to 

6~3/8, spire weakly convex in outline; embryonic whorls (Fig. 20e) not 

readily distinguishable from postnuclear shell; first 2 whorls rounded, 

smooth or with subobsolete axial wrinkles; later whorls convex, sutures 

weakly impressed; sculpture of weak growth wrinkles; color of shell 

light brown except peristome and narrow subsutural band sometimes 

whitish, shell sometimes with light axial streaks; last whorl rounded 

at periphery, not ascending or descending at aperture; columellar margin 

of peristome reflected, basal and palatal margins reflected and 

revolute; terminations of peristome joined by a clear glaze or by a thin 

clear or white parietal callus; columella with a strong spiral lamina 

prominently visible within the aperture; basal region of shell narrowly 

perforate. 

Pulmonary veins and pallial roof between veins and hindgut light 

brown, mantle otherwise without dark markings. 

Genitalia (Fig. 39). Total length of terminal ntale genitalia 

29.0-38.5 rom; penis 8.0-15.0 rom in length t26-39% of length of male 

genitalia}; penial sheath 3.5-5.5 mm in length (27-69% of length of 

penisl; regior of penial diverticula separated by 1~7 rom from penial 
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sheath, its diameter one and one-half to two times that of penis 

immediately above sheath and of epiphallus; epiphallus 13.0-15.0 mm in 

length (35-47% of length of male genitalia); epiphallic caecum 6.5-10.0 

mm in length (22-32% of length of male genitalia); vagina 2.0-2.5 mm in 

length (5-8% of length of male genitalia); spermathecal duct 20-28 mm 

in length, the diameter of its anterior one-third slightly less than 

that of remaining portion; spermatheca globose; free oviduct cylindrical, 

not enlarged. 

The penis of one of the six specimens dissected is considerably 

greater in length than those of the other specimens, possibly as the 

result of having been stretched when the animal was removed from the 

shell. If the dimensions of this possibly atypical speci~men are excluded 

from consideration, the percentages of total length of the terminal male 

genitalia are: penis, 26-33%; epiphallus, 42-47%; epiphallic caecum, 

22-32%; vagina, 7-8%. 

Diagnosis. The reduction or absence of sculpture on the 

embryonic whorls is the most characteristic conchological feature of 

Rabdotus laevapex and distinguishes it from all other species in the 

genus. The axial riblets present on these whorls in most Rabdotus may 

be reduced in prominence, as in R. chamberlini where only low wrinkles 

are present, but in no other species is this reduction as complete as 

in R. laevapex. Among species of Rabdotus having columellar laminae and 

revolute peristomes, the great length of the epiphallus of this species, 

relative to the other structures of the male genitalia, is unique. R. 
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altus somewhat resembles R. laevapex in this regard, but is a much 

larger snail and does not have a revolute peristome. 

Taxonomic Remarks. Rabdotus laevapex was only recently 

descr.ibed. The holotype (CAS 57942; Figs. 16a-16b) was collected by 

c. c. Christensen on 8 August 1974. The type locality of this species 

is on the west side of Cerralvo Island, in a narrow arroyo approximately 

0.5 km (ca. 0.3 mi) inland of the beach at El Limona anchorage, at an 

elevation of 50-100m (ca. 150-300 ft). 

The name of this species refers to the absence of sculpture on 

the protoconch, a character which distinguishes Rabdotus laevapex from 

its congeners. 

Rabdotus laevapex exhibits certain anatomical similarities to 

~· altus which are discussed in the systematic treatment of the latter 

species. 

Range and Habitat. Rabdotus laevapex has been collected on only 

one occasion, at the type locality on the island of Cerralvo, the 

southernmost island in the Gulf of California {Fig, 55). At this 

locality living snails were found sealed to small rocks in a small 

rockslide on the south slope of a narrow steep-sided arroyo. No other 

land mollusks were found with it. 

Rabdotus (Leptobyrsus) xantusi 
(Binney, 1861) 

Bulimus xantusi Binney, 1861, p. 331, Fig. (unnumbered)-~ 

premont. San Lucas, paeninsulae Californiae, Pfeiffer, 1864, p. 45. 

Pfeiffer, 1868, p. 111. 



Scutalus xantusi Binney, 1861. Tryon, 1866-1868, p. 173, 

pl. 10, Fig. 11. 
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Bulimulus xantusi Binney, 1861. Binney and Bland, 1869, p. 210, 

Fig. 362. Fischer and Crosse, 1870-1878, pp. 518-519, pl. 21, Figs. 10-

lOa. Binney, 1878, p. 20. Clessin, 1881, p. 248. Binney, 1885, p. 22. 

Cooper, 1891, p. 100. Cooper, 1892a, p. 16. Cooper, 1892b, pp. 213-

214--in part, reference to Xantus' specimens only; excluding specimens 

from Rancho Lagunas and Sierra Laguna, which are Rabdotus levis (Dall, 

1893). Cooper, 1894, pp. 138-139, pl. 5, Fig. 13, pl. 6, Fig. 29--in 

part, reference to type specimen and "typical" B. xantusi from El Taste 

Mountains only; excluding ~· gabbi, which is B.• gabbi (Crosse and 

Fischer, 1872), and other specimens from El Taste Mountains and Cape 

St. Lucas (pl. 5, Figs. 14-16), which are R. levis (Dall, 1893). Dall, 

1896a, p. 5. Dall, 1897, p. 359--in part, excluding B. gabbii, which is 

R. gabbi (Crosse and Fischer, 1872). Pilsbry, 1897-1898, p. 148, pl. 

19, Figs. 60-62, pl. 33, Fig. 36. Pilsbry, 1901-1902, p. xxxvi. Hanna, 

1923, p. 502. 

Bulimulus (Mesembrinus) xantusi Binney, 1861. Dall, 1893b, 

pp. 641-642, pl. 72, Fig. 4--in part, reference to type specimen {USNM 

90171 only; excluding ~- 9abbii, which is Rabdotus gabbi (Crosse and 

Fischer, 1872), and specimens of "variety levis" from Rancho Lagunas, 

Punta Arena, and Sierra Laguna, near Chuparosa, which are R. levis 

CDall, 1893). 

Description. Shell {Figs. 16e-16h) thin, 17.8-22.9 mm in 

height, 8.6-11.4 mm in diameter, ratio of height to diameter 1.82-2.17, 
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ratio of shell height to aperture length 2.02-2.39, whorls 5-5/8 to 

6-3/8; embryonic whorls 1-7/8 to 2-1/8, weakly to strongly angulate, 

with strong, regular axial riblets; spire couvex in outline; post

nuclear whorls convex, sutures moderately impressed; sculpture of 

regular to irregular growth wrinkles which are divided into pustular 

granules by spiral grooves, the grooves not evident in the interstices 

of the growth wrinkles; periostracum thin, yellow-brown in fresh 

specimens, dark brown in weathered specimens; color of shell under 

periostracum dull white; last whorl with rounded periphery, not 

ascending or descending at aperture; columellar margin of peristome 

reflected, basal and palatal margins weakly reflected, not revolute; 

terminations of peristome joined by a thin glaze; columella sometimes 

with a weak fold, never with a lamina; basal region of shell narrowly 

perforate. 

Mantle collar uniformly and darkly pigmented, pallial roof 

marked with numerous dark spots and blotches. 

Genitalia (Fig. 40). Total length of terminal male genitalia 

15.0-16.5 mm; penis 9.0-10.5 mm in length (60-64% of length of male 

genitalia); penial sheath 5.5-6.5 mm in length (61-62% of length of 

penis); region of penial diverticula adjacent to penial sheath, its 

diameter equal to or slightly greater than that of penial sheath, 

slightly greater than that of epiphallus; epiphallus 3.0-3.5 mm in 

length (20-21% of length of male genitalia); epiphallic caecum 2.5~3.0 

mm in length (15-20% of length of male genitalia); vagina 4.0 mm in 

length (24-27% of length of male genitalia); spermathecal duct 11-18 mm 

in length, its diameter greatest at midpoint (about twice that of 
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anterior and posterior portions of duct); spermatheca globose or ovate; 

free oviduct cylindrical, not enlarged. 

Diagnosis. The strongly granulose sculpture of its shell 

distinguishes Rabdotus xantusi from other species having shells of 

approximately the same size and shape. R. levis often has strong growth 

wrinkles, but these are not broken up into granules. R. gabbi has 

granulose sculpture, but differs from R. xantusi in that the granules 

are minute and are arranged in well-spaced spiral rows. The axial 

component of the sculpture is much weaker in this species than in R. 

xantusi. The embryonic whorls of~· gabbi are rounded, not angular, 

and the aperture is usually larger relative to the height of the shell 

(ratio of shell height to aperture length 1.76-2.11 for R. gabbi, 

2.02-2.39 for R. xantusi). No other Baja California Rabdotu~ is likely 

to be mistaken for R. xantusi. 

Taxonomic Remarks. The type lot of Bulimus xantusi Binney, 

1861, consisted of four specimens collected at "premont. San Lucas, 

paeninsulae Californiae" by J. Xantus. Binney's description and 

figure are sufficient to identify the species. Binney and Bland 

(.1869) identified a single specimen, USNM 9018, as "type" (actually 

lectotype); this was evidently a typographical error as Dall (1893b) 

stated the catalog number to be 9017, the number which it now bears in 

the collection of the National Museum. The specimen is illustrated 

here {J?ig. 16e). 

Although living individuals of Rabdotus xantusi were collected 

during the present study within 15 mi of Cabo San Lucas, no specimens 
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were found at the Cape itself. Nevertheless, the granite hills 

immediately north of the Cape do not appear unsuitable for this species, 

and it may occur there. 

Rabdotus ~bbi was thought possibly to be a variety of R. 

xantusi by Cooper (1892b) and was considered to be a synonym of it by 

Dall (1893b, 1897) and Cooper (1894). Pilsbry (1897-1898) showed the 

two taxa to be distinct species. 

Specimens of Rabdotus levis were assigned to ~· xantusi by 

Cooper (1892b), and Dall (1893b) described~· levis as a variety of R. 

xantusi, a judgment which was followed by Cooper (1894). Dall (1896a) 

correctly stated that the two were distinct and raised R. levis to full 

specific status. 

Rabdotus xantusi is the only species of the subgenus Leptobyrsus 

in which the mantle bears prominent dark spots or blotches. In this 

respect it resembles species of the subgenus Plicolurnna; the angulate 

embryonic whorls of ~· xantusi are also similar to species of that 

group. It is assigned to Leptobyrsus because of the proportions of its 

genitalia, which are similar to those of most species of that subgenus 

and unlike all species of Plicolurnna. 

Range and Habitat. Rabdotus xantusi has been reported to occur 

at Cabo San Lucas (Binney, 1861), and in the Sierra El Taste (Cooper, 

1894}. The species has recently been collected in several localities in 

the Cape Region of Baja California, at elevations of up to 3000 ft 

(Fig. 56). In all of the locations at which I have collected this 
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species, it occurs in relatively well-shaded rockslides, although some 

of these are at low elevations in arid country. 

Subgenus Plicolumna Cooper, 1895 

Plicolumna Cooper, 1895, pp. 164-165 (as genus); type by original 

monotypy, Rhodea var. ramentosa Cooper (= Rhodea californica Pfeiffer, 

subsp.? ramentosa Cooper, 1891). 

Pseudorhodea Dall, 1895, p. 51 (as section of Bulimulus Leach, 

1814); type by original monotypy, Columna ramentosa Cooper (= Rhodea. 

californica Pfeiffer, subsp.? ramentosa Cooper, 1891). 

Plicolumna is the smallest subgenus of Rabdotus in number of 

species. Its species are restricted to the Cape Region of Baja 

California and to the islands of Espiritu Santo and Cerralvo in the 

Gulf of California; the range of this subgenus is thus much less 

extensive than that of either of the other two subgenera of Rabdotus. 

The shells of species of this subgenus are cylindrical, 

narrowly conical, or elongate~vate in shape and have embryonic whorls 

which are angulate to sharply carinate. All species show some granular 

or cancellate sculpture, although this may be obsolete in some 

specimens. The peristome is usually slightly reflected but is never 

revolute. The columella is sometimes bent sharply to one side (as in 

Rabdotus abbreviatus and R. ramentosus) and may sometimes bear a weak to 

moderately strong entering fold (most prominent in some specimens of R. 

inscendens); a lamina is never present. A peculiarity found in R. new 

species C is the presence of extremely long periostracal hairs; some 

specimens of R. artemisia show rudiments of such hairs. 



In three of the five species of the subgenus the mantle is 

marked, sometimes profusely, with dark spots or blotches. The mantle 

pigmentation of Rabdotus new species c and R. ramentosus is unknown. 
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The genitalia of four species of Plicolumna have been examined 

(Table 1); those of Rabdotus ramentosus are unknown. The genitalia of 

R. inscendens, ~· artemisia, ~· new species C, and !• abbreviatus are 

similar in that none of the elements of the terminal male genitalia 

comprises more than 50% of the combined length of these structures. The 

penis, epiphallus, and epiphallic caecum do not differ greatly from 

each other in length, although the epiphallus is sometimes slightly 

greater in length than the penis or epiphallic caecum. The vagina is 

relatively short, its length equal to 16% or less of· that of the 

terminal male genitalia. 

The five species here assigned to the subgenus Plicolumna form a 

relatively homogeneous group of closely related species. All have 

elongated or cylindrical shells and all but Rabdotus inscendens are 

similar in size; they are also similar in mantle pigmentation and in 

genital structure. R. inscendens and R. new species C are here added to 

the three species placed in this subgenus by Pilsbry (1897~1898). 

Two names were applied almost simultaneously to the taxon now 

called Plicolurnna. Plicolurnna Cooper, 1895, appeared in June of that 

year with the species now known as Rabdotus rarnentosus as the only 

included species. Pseudorhodea Dall, 1895, was published in September 

of that year and is a junior synonym of Cooper's name. The type of 

Dall's monotypic section was also R. rarnentosus. 



Rabdotus (P1ico1umna) inscendens 
03inney, 1861} 
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Bu1imus inscendens Binney, 1861, pp. 332-333, Fig. (unnumbered) 

--in montibus arenosis paeninsulae Ca1iforniae inter "Cape San Lucas" et 

"Margarita Bay." Pfeiffer, 1864, pp. 45-46. Pfeiffer, 1868, p. 149. 

Pfeiffer, 1877, p. 182. 

Mesembrinus inscendens Binney, 1861. Tryon, 1866-1868, p. 170, 

pl. 10, Fig. 21. 

Bulimulus inscendens Binney, 1861. Binney and Bland, 1869, 

p. 197, Fig. 343--Cape St. Lucas. Fischer and Crosse, 1870-1878, pp. 

544-545, pl. 21, Figs. 11-lla. Binney, 1878, p. 20. Clessin, 1881, 

p. 244. Binney, 1885, p. 22. Cooper, 1892a, p. 15-..-"Cedros Is. lat. 

28°02' not confirmed." Cooper, 1892b, pp. 208-209--in part, specimens 

from San Jose del Cabo, Sierra Laguna, 3000 ft, San Leonicio, 3000 ft, 

and "from between the cape and La Paz"; excluding B. inscendens var. 

beldingi, which is Rabdotus beldingi (Cooper, 1892). Cooper, 1894, pp. 

135, 137, pl. 5, Figs. 4, 6--in part, El Taste Mountains only; excluding 

var. beldinoJi, which is R. beldingi (Cooper, 1892). Cooper, 1895, p. 

164--San Lazaro (in part?). Pilsbry, 1897-1898, pp. 150-151, pl. 20, 

Figs. 72-74. Pilsbry, 1901-1902, p. xxxvi. Hanna, 1923, p. 502. 

Bulimulus (Mesembrinus) inscendens Binney, 1861. Cooper, 1891, 

p. 101--in part, reference to Xantus' specimens only; excluding B. (~.) 

inscendens subsp. bryanti, which is a synonym of Rabdotus rimatus 

{J?feiffer, 1846). 

Bulimulus (Leptobyrsus) inscendens Binney, 1861. Dal1, 1893b, 

p. 643, pl. 72, Fig. 6--in part, excluding var. beldingi, which is 
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Rabdotus beldingi (Cooper, 1892), var. alta, which is R. altus (Dall, 

1893), and var. monticola, which is a synonym of R. rimatus (Pfeiffer, 

1846) (identities of both var. alta and var. rnonticola pending lectotype 

designation) • 

(?) Bulimulus inscendens var. bryanti Cooper, 1891. Cooper, 

1894, pp. 137, 143, pl. 5, Fig. 8, pl. 6, Fig. 28--misidentification, 

not~· inscendens subsp. bryanti Cooper, 1891, which is a synonym of 

Rabdotus rimatus (Pfeiffer, 1846). 

(?} Bulimulus inscendens var. alta Dall, 1893. Cooper, 1894, 

pp. 137, 143, pl. 5, Fig. 7--Sierra Laguna; misidentification, not 

Rabdotus altus (Dall, 1893) as here restricted pending lectotype 

designation. 

(?) Bulimulus inscendens var. monticola Dall, 1893. Cooper, 

1894, pp. 137, 143, pl. 5, Fig. 8, pl. 6, Fig. 28-~misidentification, 

not~· (Leptobyrsus) inscendens var. monticola Dall, 1893, as here 

restricted pending lectotype designation, which is a synonym of 

Rabdotus rirnatus (Pfeiffer, 1846). 

Bulirnulus (Leptobyrsus) subspirifer Mabille, 1895, p. 67~~ 

Basse Californie. Hanna and Smith, 1968, pp. 383, 391-392, Fig. 4. 

{?) Bulirnulus beldingi var. alta Dal1, 1893. Pilsbry, 1897~ 

1898, pp. 149-150, 'pl. 20, Fig. 76--in part, figure and reference to 

Cooper (1894) only; misidentification, not Rabdotus altus (Dall, 1893) 

as here restricted pending lectotype designation. 

(?) Bulirnulus beldingi var. monticola Dall, 1893. Pilsbry, 

1897-1898, p. 150, pl. 20, Fig. 75--in part, figure and reference to 

Cooper (1894) only; misidentification, not B. (Leptobyrsus) inscendens 
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var. monticola Dall, 1893, as here restricted pending lectotype designa

tion, which is a synonym of Rabdotus rimatus (Pfeiffer, 1846). 

Bulimulus subspirifer Mabille, 1895. Pilsbry, 1897~1898, pp. 

162-163. Pilsbry, 1901-1902, p. xxxvi, Ancey, 1905, p. 313. Hanna, 

1923, p. 492. 

Rabdotus inscendens Binney, 1861. Emerson and Jacobson, 1964, 

p. 325. Christensen and Miller, 1975b, p. 45, Fig. 4~~2,7 km northwest 

of Valle Perdido, Christensen and Miller, 1976b, p. 51. 

Rabdotus (Leptobyrsus) subspirifer Mabille, 1895. Breure, 

1975b, p. 1148. 

Description. Shell (Figs. 17a-17h) thin, 34.1-47.7 mm in 

height, 13.4-21.0 mm in diameter, ratio of height to diameter 2,04-3.07, 

ratio of shell height to aperture length 1.92-2.58, whorls 7 to 8-1/4; 

embryonic whorls (Fig. 20f) 1-7/8 to 2-1/4, weakly to strongly angulate, 

with strong regular axial riblets, the interstices of which are crossed 

by fine spiral threads; spire straightly conical or weakly convex in 

outline; whorls weakly convex, sutures usually only weakly impressed, 

occasionally more so; sculpture of close-set irregular growth wrinkles, 

often crossed by minute spiral striae or divided into oblong granules 

by spiral grooves, the spiral sculptural elements variable in degree of 

development; shell with a thin dark brown periostracum which is some

times worn away from the tops of the granules and growth wrinkles; color 

of shell under periostracum brown, often with a narrow light-colored 

subsutural band; last whorl with rounded periphery, not ascending or 

descending noticeably at aperture; columellar margin of peristome 
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reflected, basal and palatal margins moderately reflected, not revolute; 

terminations of peristome joined by a thin glaze or by a parietal callus 

which may be thickened and raised; columella often with a strong 

entering fold, never with a lamina; basal region of shell deeply rimate 

or narrowly perforate. 

Pallial roof and adjacent region of mantle collar moderatsly to 

profusely marked with irregularly-shaped dark blotches, pulmonary veins 

diffusely marked with light brown or gray. 

Genitalia (Fig. 41). Total length of terminal male genitalia 

30.0-45.5 mm; penis 8.0-13.5 mm in length (20-30% of length of male 

genitalia); penial sheath 4.5-8.0 mm in length (47~76% of length of 

penis); region of penial diverticula adjacent to penial sheath or 

separated from it by not more than 1 mm, its diameter equal to or up 

to twice that of penial sheath, two to three times that of epiphallus; 

epiphallus 12.5-20.5 rnn in length (37-46% of length of male genitalia); 

epiphallic caecum 8.5-16.0 mm in length (28-35% of length of male 

genitalia); vagina 3.0-5.0 mm in length (9-15% of length of male 

genitalia); spermathecal duct 31-48 mm in length, often distinctly 

swollen for up to two-thirds of its length, this swelling not extending 

to anterior or posterior ends of duct; spermatheca normally globose, 

rarely elongated; free oviduct cylindrical, not enlarged. 

Genitalia figured and described by Christensen and Hiller, 

l975b. 

Diagnosis. The shell of Rabdotus inscendens is similar in shape 

and dimensions to those of R. beldingi and R. r~ntus but may be 
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distinguished from them by the nature of the shell sculpture and 

periostracum. The growth wrinkles, spiral striae, and granules of R. 

inscendens are usually more strongly developed than are the sculptural 

elements of R. beldingi, and the dull brown periostracum is unlike the 

more glossy covering of the latter species. The periostracum of R. 

rimatus is thin or absent, and the sculpture of this species consists 

only of weak growth wrinkles. The columella of R. rimatus usually 

bears a strong lamina, not present in R. inscendens. Worn shells of 

these three species, however, may be confused and some cannot be 

identified with certainty. 

Rabdotus inscendens may be easily distinguished from R. 

beldingi and R. rimatus upon study of the animal. The pallial roof is 

strongly marked with dark spots and blotches in R. inscendens (these 

markings are absent in the other two species) and the epiphallus is 

greater in length than the penis (in both ~· beldingi and R. rimatus the 

length of the penis is greater than that of the epiphallus). 

Taxonomic Remarks, Binney (1861) described his Bulimus 

inscendens from several specimens received from J, Xantus and said to 

have been collected on dry mountains 800 to 1000 ft high between Cape 

San Lucas and Margarita Bay. The latter locality is undoubtedly 

erroneous, as recent collectors have not found this species north of 

La Paz on the peninsula. The species was said to occur abundantly on 

''copal" trees. Binney's report included one set of measurements and a 

figure of the shell of this species. Binney and Bland (1869) identified 

a single specimen, catalog number 9107 in the collection of the U, s. 
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National Museum, as type. This specimen was received from Xantus and 

bore only the locality "Lower California." The type collection of the 

U. S. National Museum now contains two specimens of ~· inscendens which 

bear the catalog number 9016 and are labeled "Types." Neither specimen 

matches the measurements given by Binney (1861). It is not unlikely 

that the catalog number 9107 given by Binney and Bland (1869) was in 

error, as they were mistaken concerning the types of certain other Baja 

California species, but I am unable to account for the fact that the 

supposed type lot contains two specimens rather than the single one 

Binney and Bland cite. The museum catalog does not state the number of 

specimens in this lot. 

Several taxa which are now considered to be distinct species or 

synonyms of species other than Rabdotus inscendens were originally 

described as varieties or subspecies of that taxon. Bulimulus 

(Mesembrinus) inscendens W. G. Binney, subsp. bryanti Cooper, 1891, and 

B. (Leptobyrsus) inscendens var. monticola Dall, 1893b, are now known 

to be synonyms of Rabdotus rimatus and are discussed in the treatment of 

that species. B. inscendens var. beldingi Cooper, 1892b, and B. 

(Leptobyrsus) inscendens var. alta Dall, 1893b, are valid species, R. 

beldingi and R. altus, respectively. 

Bulimulus (Leptobyrsus) subspirifer Mabille, 1895, has been an 

enigma to previous workers who have attempted to determine its identity. 

Pilsbry (1897-1898} merely published an English translation of Mabille's 

Latin description. Ancey (1905) studied Mabille's type and compared the 

taxon to !abdotus spirifer and R. lamellifer but reached no conclusion 

about its validity. Hanna and Smith (1968, Fig. 4) published a 
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photograph of the type specimen, now in the Paris Museum, and stated 

that B. subspirifer should be accorded specific status pending collec

tion of additional specimens. During the present study specimens were 

collected near San Bartolo of a Rabdotus which appeared to agree with 

Mabille's description and to be similar to the shell illustrated by 

Hanna and Smith. One of these {CCC 3358-A, Fig. 17b) was compared 

with the type in the Paris Museum and is conspecific with B. subspirifer 

(letter dated 24 November 1975 from Abraham s. H. Breure, Division of 

Systematic Zoology, University of Leiden, Leiden, The Netherlands). 

Since that time additional specimens of this form have been collected 

in the vicinity of San Bartolo. Comparison of these specimens with 

other specimens of R. inscendens from other localities in Baja 

California shows that ~- subspirifer is a synonym of R. inscendens; 

complete intergradation in shell form occurs between the relatively 

stout snail occurring near San Bartolo and the more slender shell which 

has long been recognized as R. inscendens. A living individual of this 

stout form (CCC 3591-A) was collected and showed upon dissection that no 

anatomical differences separate it from the more typical slender form. 

Slender specimens of R. inscendens have also been collected near San 

Bartolo, and the stout shell form is not restricted to that locality; 

it therefore does not appear that Mabille's name should be accorded even 

subspecific recognition. This synonymy was reported by Christensen and 

Miller (1976b). 

Range and Habitat. Rabdotus inscendens is widely distributed in 

the Cape Region of Baja California, from near La Paz to the vicinity of 
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Cabo San Lucas, and has also been collected on Cerralvo Island in the 

Gulf of California (Fig. 57). As stated earlier, Binney's locality of 

"Margarita Bay" is in error. The Cedros Island record of Cooper 

(1892a) is incorrect and is apparently based on the statement by Binney 

(1861) that the species occurs 350 mi north of Cape San Lucas (not 

450 mi as cited by Cooper). During the present study specimens were 

collected at localities ranging from near sea level to an elevation of 

about 3000 ft. A specimen in the collection of the National Museum 

(USNM 130533) is labeled as having been collected at an elevation of 

5000 ft in the Sierra San Lazaro. Binney (1861) reported that xantus 

found the species living on Copal trees, but during the present study 

living specimens were found most often in well-shaded rockslides where 

the snails estivate sealed to stones. On one occasion specimens were 

found sealed to the underside of stones at the base of a small tree in 

a sandy wash. Estivating snails seal to the substrate with a relatively 

thin epiphragm which does not adhere either to the shell or substrate 

as tenaciously as does that of such species as R. spirifer or R. 

montezuma. 

Rabdotus (Plicolumna) artemisia 
(Binney, 1861) 

Bulimus artemisia Binney, 1861, pp. 331-332, Fig. (unnumbered)--

ad premont. San Lucas, paeninsu1ae Ca1iforniae. Pfeiffer, 1864, p, 45. 

Pfeiffer, 1868, p. 150. 

Peronaeus artemesia IsicJ Binney, 1861, Tryon, 1866-1868, p. 

174, pl. 10, Fig, 22, 
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Bulimulus artemisia Binney, 1861. Binney and Bland, 1869, 

pp. 210-211, Fig. 363. Fischer and Crosse, 1870-1878, pp. 474, 557-558, 

pl. 21, Figs. 12-12a, Binney, 1878, p. 20. Clessin, 1881, p. 256. 

Binney, 1885, p. 22. Cooper, 1892a, p. 14. Cooper, 1892b, pp. 208-209 

--Sierra Laguna, elevation 3000 ft. Cooper, 1894, pp, 137-138, pl. 5, 

Fig. 17, pl. 6, Fig. 30--El Taste Mountains, elevation 3400 to 4200 ft; 

Cape St. Lucas. Cooper, 1895, p. 163--Sierra San Lazaro, Pilsbry, 

1897-1898, pp. 152-153, pl. 20, Figs, 77-79, pl. 32, Fig. 54. Pi1sbry, 

1901-19.02, p. xxxvi. Smith, 1960, p. 37. Chevallier, 1965, p. 19. 

Bulimu1us (Leptobyrsus) artemesia [sic] Binney, 1861. Da11, 

1893b, pp, 642-643, pl. 72, Fig. 5. 

Bu1imulus artemesia [sic] Binney, 1861, Dall, 1896a, p. s. 

Dall, 1897, p. 356. Hanna, 1923, p. 502. 

Bu1imu1us (Orthotomium) artemesia [sic] Binney, 1861, Dall, 

1897, pp. 360-363, pl. 31, Fig. 6, pl. 32, Fig, 5, 

Description. Shell (Figs. 18a-18f) thin to moderately soli,d, 

19.1-32.2 mm in height, 5.7-8,5 mm in diameter, ratio of height to 

diameter 3,03-4.60, ratio of shell height to aperture length 3,03~4.33, 

whorls 7-3/4 to 10; embryonic whorls (Fig. 20g) 2 to 2~1/4, angulate or 

carinate, with strong regular axial riblets the interstices of which are 

crossed by fine spiral threads; shell cylindrical, tapering gradually at 

both ends, greatest diameter of shell (excluding aperture) sometj~es 

several whorls apicad of aperture; early postnuclear whorls convex, 

sutures impressed, later whorls flat-sided or occasionally convex, 

sutures weakly impressed; sculpture of growth wrinkles bearing minute. 
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beadlike granules arranged in spiral rows; shell with a thin brown 

periostracum which may, on the upper whorls, bear minute hairs; color 

under periostracum dull white to light brown; last whorl (excluding 

aperture) often widest at suture, tapering anteriorly, in other 

specimens widest several mm below suture; last whorl sometimes weakly 

and irregularly contracted in region about 1/2 whorl before aperture 

and 2-3 mrn below suture, sometimes ascending slightly at aperture; 

columellar margin of peristome reflected, basal and palatal margins 

weakly to moderately reflected, not revolute; terminations of peristome 

joined by a thin or thickened and raised parietal callus; columella 

weakly to moderately arched, sometimes bearing a weak fold, never with 

a lamina; basal region of shell narrowly rimate, 

Mantle collar and surface of lung in vicinity of hindgut and 

principal pulmonary vein marked with scattered dark streaks and 

blotches. 

Genitalia trig. 42). Total length of terminal male genitalia 

12,5-17.0 mm; penis 4.5-5.0 mrn in length (29-36% of length of male 

genitalia); penial sheath 2.0-3.0 mm in length (44-60% of length of 

penis); region of penial diverticula adjacent to penial sheath or 

separated from it by not more than 1 mm, its diameter equal to or 

slightly greater than that of penial sheath, slightly greater than to 

almost twice the diameter of the epiphallus; epiphallus 4.0-7.0 mrn in 

length (32-41% of length of male genitalia); epiphallic caecum 4.0-5.0 

mrn in length (29-32% of total length); vagina 1.5 mn1 in length (9-12% 

of length of male genitalia); spermathecal duct 17-20 mm in length, a 

3-5 mm section of the duct commencing 3-5 mrn above its anterior end 
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slightly greater in diameter than other portions; spermatheca globose or 

ovate; free oviduct cylindrical, not enlarged. 

Jaw figured, jaw and radula described by Dall (1897). 

Diagnosis. Rabdotus artemisia may be distinguished from R. 

ramentosus because of its less slender shell (ratio of height to diameter 

3 .03-4.60 for~· artemisia, 4.60-7.08 for R. ramentosus), lesser ratio 

of shell height to aperture length (3.03-4.33 and 4.90-6.95, respec

tively}, and fewer whorls (7-3/4 to 10 and 11-1/2 to 16-1/4, 

respectively). The whorls of the shell of R. new species C increase 

regularly in size and are more convex than those of R. artemisia. The 

strong shell sculpture and extremely long periostracal hairs of R. new 

species C also serve to distinguish that species from R. artemisia. R. 

artemisia lacks the strong furrow in the last whorl which is charac

teristic of R. abbreviatus. 

Taxonomic Remarks. Bulimus artemisia Binney, 1861, was described 

from a single specimen collected by J. Xantus at Cape San Lucas and 

deposited in the collection of the Smithsonian Institution. Binney 

figured the holotype and gave its dimensions. Binney and Bland (1869) 

identified the holotype as catalog number 9017 in the collection of 

the Smithsonian Institution; this was evidently a typographical error, 

as the specimen now bears catalog number USNM 9019. The holotype is 

illustrated here tFig. 18a). 

The occurrence of Rabdotus artemisia at the designated type 

locality was recently confirmed by the collection of several dead 

specimens in the granite hills immediately northwest of Cabo San Lucas. 



Fischer and Crosse (1870-1878} incorrectly cited Bulimulus 

artemisia as the type species of Peronaeus Albers, 1850. Martens 

(1860} earlier designated Bulimulus pupiformis (Broderip} as the type 

species of this taxon. 
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Range and Habitat. Rabdotus artemisia is widely distributed in 

the Cape Region of Baja california, from La Paz to Cabo San Lucas. It 

has also been found to occur on the islands of Espiritu Santo and 

Cerralvo in the Gulf of California (Fig. 58). Specimens have been 

collected from near sea level to a maximum elevation of 4200 ft (Cooper, 

1894). During the present study, specimens were collected at elevations 

of up to 2200 ft. 

Only two living individuals of this species were collected 

during the present study. One was found sealed to a stone in an outcrop 

of large granite boulders on the slope of a steep ravine near San 

Bartolo. The elevation of this locality is approximately 1400 ft, This 

is a relatively moist location and is well-shaded by overhanging trees, 

The other specimen was collected at an approximate elevation of 550 ft 

about 25 mi northeast of San Jose del Cabo, along the road to Los 

Frailes. This location is somewhat drier than the San Bartolo site. The 

specimen was found sealed to a stone in an outcrop of granite rock. 

Although no specimens were collected on plants during the present 

study, Binney (1861} reported that xantus collected the holotype on 

Artemisia, 
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Rabdotus (Plicolumna) New Species C 

Description. Shell (Figs. l8g-18j) thin, 18.7-21.2 mm in 

height, 4.9-5.8 mm in diameter, ratio of height to diameter 3.46-4.16, 

ratio of shell height to aperture length 3.79-4.46, whorls 7-5/8 to 

8-1/2; embryonic whorls (Fig. 20h) 1-3/4 to 2~1/4, strongly carinate, 

with strong regular axial riblets the interstices of which are crossed 

by fine spiral threads; shell slightly acuminate at apex, later whorls 

regularly increasing in size, convex, sutures strongly impressed; 

sculpture of coarse growth wrinkles and spiral cords, giving the shell 

a roughly granular or cancellate appearance; periostracum thick, 

deciduous, yellow-brown in fresh specimens, becoming darker in worn 

specimens, bearing prominent coarse hairs often greater than 1 mm in 

length, the hairs positioned on the spiral cords; color of shell under 

periostracurn dull white; last whorl with rounded periphery, not 

ascending or descending at aperture; margins of peristome weakly to 

moderately reflected, not revolute; columellar margin of peristome 

continuous across parietal region of shell as a raised callus; columella 

weakly arched, sometimes with a weak fold entering the aperture, 

never with a lamina; basal region of shell narrowly perforate. 

Pigmentation of mantle not observed. 

Genitalia (Fig. 43). Total length of terminal male genitalia 

16.0 mm; penis 6.0 rom in length (38% of length of male genitalia); 

penial sheath 3.5 nm1 in length (58% of length of penis)f region of 

penial diverticula adjacent to penial sheath, its diameter about equal 

to that of sheath and about twice that of epiphallus; epiphallus 6.0 mm 



in length (38% of length of male genitalia); epiphallic caecum 4.0 mm 

in length (25% of length of male genitalia); vagina 2.0 mm in length 

(12% of length of male genitalia); sperrnathecal duct 19 mm in length, 
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a 4 mm length of the duct commencing about 4 mm from its anterior end 

enlarged to almost twice the diameter of remainder of duct; spermatheca 

ovate; free oviduct cylindrical, not enlarged. 

Diagnosis. The extremely long periostracal hairs of Rabdotus 

new species C distinguish it from all other members of the genus. 

Decorticated shells somewhat resemble R. artemisia but can be dis~ 

tinguished from that species by reason of the more strongly carinate 

embryonic whorls and the stronger sculpture, more convex whorls, and 

more deeply impressed sutures of the postnuclear shell of R, new 

species c. 

Taxonomic Remarks. Rabdotus new species C is an undescribed 

species. A name and a formal description of this species will be pro~ 

vided in a future publication. It is distinguished from other members 

of the genus by the characters discussed above. 

Range and Habitat. Rabdotus new species C has as yet been 

collected at o~ly two localities, both of them near the southern tip of 

Baja California (Fig. 58). Immediately seaward of the Todos Santos~ 

Cabo San Lucas road at a point approximately 14 mi north of Cabo San 

Lucas dead shells of this species have been found among granite rocks 

at an elevation of about 1500 ft. This is a relatively arid location 

and the vegetation consists of thorn-scrub and organpipe cactus. The 
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outcrop in which the shells were found is partially shaded by over-

hanging trees. Despite repeated efforts to collect representative , 

numbers of living snails for dissection, only a single live individual 

has been found here. The second locality at which this species is 

known to occur is a short distance to the north of the first, in 

Arroyo Candelaria several miles inland of Migrino. A single broken 

shell was found here in a shallow talus slide on the southern slope of 

this broad arroyo at an elevation of about 200 ft. The vegetation here 

is similar to that of the first site, and the slide is shaded by low 

trees and the steep rocky cliffs which border the arroyo. 

Rabdotus {Plicolumna) abbreviatus 
(Cooper, 1892) 

Columna ramentosa var. abbreviata Cooper, 1892b, p. 215--Sierra 

Laguna. 

Columna (var.?) abbreviata Cooper, 1892. Cooper, 1893, pp. 338-

33~, pl. 13, Figs. 2a-2d, 

Columna {.ramentosa?) abbreviata Cooper, 1892. Cooper, 1894, 

pp. 138, 140-141, pl. 6, Figs. 18, 31--El Taste Mountains, 4200 ft 

elevation. 

Bulimulus abbreviata Cooper, 1892, Dall, 1897, pp. 361-362. 

Bulimulus abbreviatus Cooper, 1892. Pilsbry, 1897-1898, p. 153, 

pl. 20, Figs. 80-81. Pilsbry, 1901-1902, p. xxxvi. Hanna, 1923, 

p. 502. 

Description. Shell {Figs. 19a-19e) thin to moderately solid, 

19.4-24.4 mm in height, 5.2-6.9 mm in diameter, ratio of height to· 
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diameter 3.22-4.17, ratio of shell height to aperture length 3.73-4.79, 

whorls 8-1/4 to 10-1/4; embryonic whorls about 2 in number, usually not 

sharply delimited from postnuclear whorls, angulate or carinate, with 

strong regular axial riblets the interstices of which are crossed by 

fine spiral threads; shell cylindrical, tapering gradually at both ends, 

greatest diameter of shell (excluding aperture) usually several whorls 

above aperture; early postnuclear whorls slightly convex, sutures 

impressed, later whorls flat-sided, sutures weakly impressed; sculpture 

of growth wrinkles and minute beadlike granules arranged in spiral rows; 

shell with a thin brown periostracum which on the upper whorls some

times bears minute periostracal hairs; color under periostracum dull 

white to light brown; last whorls with a deep furrow approximately 2 mm 

below the suture and extending back from a point about 1/2 whorl behind 

the aperture for a distance of 1/2 to 1 whorl; last whorl usually 

ascending at aperture; columellar margin of peristome weakly reflected, 

basal and palatal margins weakly reflected, not revolute; terminations 

of peristome joined by a raised parietal callus; columella strongly 

arched, without fold or lamina; basal region of shell narrowly rimate. 

Mantle collar marked with a few gray or black spots ca. 0.5 mm 

or less in diameter, or with a few larger diffuse dark blotches; small 

dark spots sometimes sparsely distributed on the mantle surface 

immediately adjacent to the hindgut; pulmonary vein and adjacent surface 

of lung sometimes lightly marked with brown or gray. 

Genitalia (rig. 44). Total length of terminal male genitalia 

12.5-18.0 mm; penis 3.5-4.5 mrn in length (25-36% of length of male 

genitalia); penial sheath 2.0-2.5 mm in length (45-75% of length of 



penis); region of penial diverticula adjacent to penial sheath or 

separated from it by not more than 1 mm, equal to or slightly greater 
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in diameter than penial sheath, almost twice the diameter of epiphallus; 

epiphallus 4.5-6.5 mm in length (36-41% of length of male genitalia}; 

epiphallic caecum 3.5-6.0 mm in length (28-38% of length of male 

genitalia); vagina 2.0 mm in length (11-16% of length of male genitalia); 

spermathecal duct 18-22 mm in length, a 3-5 mm section of the duct 

commencing 3-5 mm above its anterior end greater in diameter than other 

portions of duct; spermatheca globose or ovate; free oviduct cylindrical, 

not enlarged. 

Diagnosis. Rabdotus abbreviatus is a distinctive species and is 

easily distinguished from other members of the genus, The last whorl 

of the shell of R. artemisia lacks the unusual furrow characteristic of 

R. abbreviatus. R. ramentosus, which may have such a furrow, is much 

more slender than R. abbreviatus (ratio of height to diameter 4,60-7,08 

for R. ramentosus, 3.22-4.17 for R. abbreviatus) and has a greater 

number of whorls (11-1/2 to 16..-1/4) than R. abbreviatus (8-1/4 to 

10-1/4). 

Taxonomic Remarks, The type lot of Columna ramentosa var, 

abbreviata consisted of five specimens obtained "from similar heights 

!similar to those at which s;_. ramentosa was collecteQ] on Sierra Laguna" 

(Cooper, l892b, p. 215}. No specific elevation was given. Cooper 

(1893) identified Eisen as the collector of the type lo't, gave one set 

of shell dimensions, and figured one of the syntypes (his pl. 13, Figs. 

2a-2d). Although none of the syntypes is known to be extant (they were 
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probably destroyed in the 1906 San Francisco fire), Cooper's figures are 

adequate to permit positive identification of the species. 

Cooper (1892b, 1893, 1894) regarded Rabdotus abbreviatus to be a 

variety or subspecies of R. ramentosus. Dall {1897) suggested that it 

might be a pathological variant of ~· artemisia. Pilsbry {1897-1898) 

noted these opinions regarding this taxon but provisionally accorded it 

full specific status. Comparison of specimens of R. abbreviatus 

collected during the present study with specimens of R. ramentosus and 

R. artemisia shows Pilsbry's action to have been correct; consistent 

differences indicate that these three taxa are specifically distinct. 

Range and Habitat. Rabdotus abbreviatus is a species of the 

Cape Region of the Baja California peninsula {Fig. 59). Cooper {1892b) 

reported its occurrence in the Sierra Laguna and stated {Cooper, 1894) 

that Eisen had collected it at an elevation of 4200 ft in the El Taste 

Mountains, 18 mi north of Cabo San Lucas. R. abbreviatus was not 

collected in the vicinity of the El Taste Mountains during the present 

study, but no collections were made at higher elevations in that region 

and the presence there of this species is not unlikely. It has 

recently been collected in the canyon immediately west of Boca de la 

Sierra (on the east slope of the Sierra de la Victoria about 12 mi 

southeast of La Laguna) and on the Gulf coast of the peninsula 5.3 mi 

south of L6s Frailes. These two localities are separated by a distance 

of about 25 mi. At the Boca de la Sierra site a few living adult snails 

were found sealed to the undersides of rocks resting on soil. This 

locality is relatively moist and the vegetation consists of oaks and 
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other trees and shrubs. Living snails were found only in shaded 

locations. South of Los Frailes living snails were common on the 

north-facing slope of an arroyo. The slope was shaded by scattered 

trees; snails were found sealed to the undersides of large rocks 

resting on soil and to small rocks under the larger ones. This site 

is somewhat more arid than the Boca de la Sierra locality. 

Living individuals of Rabdotus aboreviatus do not adhere tightly 

to their substrate during estivation and can easily Be removed without 

damage to the peristome of the shell. 

Raodotus (Plicolumnal ramentosus 
lCooper, 1891) 

Rhodea californica Pfeiffer, subsp.? ramentosa Cooper, 1891, 

pp. 102-103. 

Rhodea californica Pfeiffer subsp. ramentosa Cooper, 1891, 

Cooper, l892a, p. 21-~mountains north of San Jose del Cabo, 

Columna ramentosa Cooper, 1891. Cooper, 1892b, p. 215. Cooper, 

1893, p. 338, pl. 13, Figs. !a-If--foothills near San Jose del Cabo. 

Cooper, 1894, p. 138, pl. 6, Fig. 19. Dal1, 1895, p. 51. Dall, 1896a, 

p. s. 

Rhodea var. ramentosa Cooper, 189~. Cooper, 1895, pp. 164-165. 

Bulimulus ramentosa Cooper, 18~, Pilsbry, 1896a, p. 114. 

Bulimulus (Orthotomium) ramentosus Cooper, 1891. Dall, 1897, 

pp. 360-364, pl. 31, Fig. a. 

Bulimulus ramentosus Cooper, 1891, Pilsbry, 1897~1898, pp. 153~ 

155, pl. 20, Figs. 82-85. Pilsbry, 1901-1902, p. xxxvi. Hanna, 1923, 

p. 502. 



Bulimulus (Plicolumna) ramentosus Cooper, 1891. Zilch, 1959-

1960, p. 490, Fig, 1727. 
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Rabdotus (Plicolumna) ramentosus Cooper, 1891. Christensen and 

Miller, 1975b, p. 46, Fig. 7--hills, 5.1 km northeast of Santa Catarina. 

Description. Shell (Figs. 19f-19j) thin, 19.9-27,1 mm in 

height, 3.6-5.0 mm in diameter, ratio of height to diameter 4.60-7.08, 

ratio of shell height to aperture length 4.90-6.95, whorls 11-1/2 to 

16-1/4; embryonic whorls 2 to 2-1/4, weakly to moderately angulate, with 

strong regular axial riblets the interstices of which are crossed by 

fine spiral threads; shell cylindrical, gradually tapering to apex; 

early postnuclear whorls convex, sutures impressed; later whorls flat

sided, sutures not impressed; sculpture of regular growth wrinkles 

bearing granules arranged in spiral rows; shell with a thin bro"~ 

periostracum; color under periostracum dull white to light brown; last 

whorl usually contracted or with a prominent furrow about 1 mm below 

suture and extending back about 1 whorl from a point about 1/2 whorl 

behind aperture; this contraction or furrow may be absent or reduced to 

a weak indentation about 1/2 whorl behind aperture; last whorl some

what more inflated than earlier whorls, sometimes ascending slightly 

at aperture; peristome often thickened, its columellar margin weakly 

reflected, basal and palatal margins moderately reflected, not revolute; 

terminations of peristome joined by a raised parietal callus; columella 

strongly arched, often with a weak fold, without a lamina; basal region 

of shell narrowly rimate. 
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Jaw figured, jaw and radula described by Dall (1897); soft parts 

otherwise unknown. 

Diagnosis. Rabdotus rarnentosus is distinguished from all other 

members of the genus by its slender shell and numerous whorls. Species 

of the genus Spartocentrum are superficially similar to R. rarnentosus in 

·shell form, but are sculptured with strong regular ribs and have more 

convex whorls. 

Taxonomic Remarks. Rhodea californica Pfeiffer, subsp.? 

rarnentosa was described by Cooper (1891) from a single, partly broken, 

specimen from an unstated locality. Its dimensions were given as 

"length • 60, diarn. 1. 15 inch. " As the specimen was said to have lost 

some whorls, the length given may have been correct, but the diameter 

was certainly in error. Cooper (1892a) identified the collector of 

this specimen as w. E. Bryant, and stated that it was collected in a 

cave in the mountains north of San Jose del Cabo. The holotype was not 

located during the present study; it was probably destroyed in the 1906 

San Francisco fire. 

Cooper (1892b) reported the collection of 15 additional 

specimens by Eisen and published (Cooper, 1893) figures and a more 

complete description of the species based on these new specimens. The 

figures and description are sufficient to permit identification of 

Columna californica subsp.? rarnentosa as the species here called 

Rabdotus rarnentosus. Specimens apparently from this material are in 

the collection of the National Museum (USNM 126126}. 
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Dall (1896a, and letter cited by Cooper, 1895) dissected 

specimens of this species and discovered it to be a bulimulid. Cooper 

(1895) proposed the new genus Plicolumna to contain it, and Dall (1895) 

almost simultaneously proposed a new section of Bulimulus, 

Pseudorhodea, with this species as type; Cooper's name has priority. 

Rabdotus ramentosus does not intergrade with either R, artemisia 

or R. abbreviatus, its closest relatives, and is considered to be a 

valid species. 

Range and Habitat. Rabdotus ramentosus has been collected at 

several locations in the Cape Region of Baja California, at elevations 

ranging from near sea level to 3000 ft (Fig. 59). No living specimens 

were collected during the present study, but freshly dead shells were 

collected in numbers at several localities. In all such cases the shells 

were found among rocks on shaded slopes. Although in no locality was R. 

ramentosus found to occur sympatrically with the closely related 

species R. abbreviatus, R. artemisia, or ~· new species c, its range 

broadly overlaps the ranges of these species. 

Nomen Dubium 

The name discussed here was published with a description 

insufficient to permit its identification. No specimens now known to 

be extant can be shown to have been part of the type-series upon which 

the name was based. The identity of the taxon to which the name was 

intended to apply cannot be determined, and the name is here regarded 

as a nomen dubium. 
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Bulimulus decipiens Cooper, 1895 

Bulimulus decipiens Cooper, 1895, p. 164--San Lazaro Mt. 

Pilsbry, 1897-1898, pp. 139-140. Pilsbry, 1901-1902, p. xxxv. Hanna, 

1~23, p. 485. 

Bulimulus (Orthotomium} decipiens Cooper, 1895. Dall, 1897, 

pp. 358-359. 

Taxonomic Remarks. Cooper (1895) did not figure his Bulimulus 

decipiens and failed to properly distinguish it from other Baja 

California representatives of the genus. His description is quoted 

here: 

I propose this name for a new form, of which three specimens 
were brought from San Lazaro Mt. They were living but 
apparently quite young, too immature to figure. The largest 
is nearly of the size and form of B. pilula as figured, but 
still more globular, being shorter and wider, with three 
whorls. It is more Heliciform, much resembling H. 
californiensis Young Isic] , and like that has a single 
vittiform band around periphery, which becomes hidden in the 
suture of two upper whorls. The band is, however, paler 
than the brown epidermis (faded in alcohol?). To prove 
their affinity to the Bulimuli of the region, they show the 
vertical riblets on 1-1/2 apical whorls, and a more sunken 
nucleus than in the Helix. No single-banded Helix is known 
for 200 miles north of the locality of this species (Cooper, 
1895, p. 164). 

Eisen (1895, pl. 73) shows San Lazaro to be a peak in the Sierra 

San Lazaro, located about 5 mi west of Santa Anita and about 10 mi 

northwest of San Jose del Cabo. 

Cooper's description of Bulimulus decipiens could apply to any 

one of several species of Baja California Rabdotus. Many immature 

specimens of R. sufflatus are similar in color and shape to the shell 

described by Cooper, and his remarks could also apply to young 
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individuals of the taxa here called R, new species A and R. new species 

B. Finally, newly-hatched specimens (of less than 2 ... 1;2 whorls) of 

R. montezuma are globose and brown in color with a pale peripheral 

band. All of these species, with the exception of R. new species A, 

have been collected at locations not far distant from the type locality 

of B. decipiens. 

No specimens believed to have been part of Cooper's type-series 

of Bulimulus decipiens are now in the collection of the California 

Academy of Sciences; any of these which were deposited in that collec-

tion were presumably destroyed in the 1906 fire. According to Dall 

(l897), Cooper sent at least two specimens of B. decipiens to the u. S. 

National Museum, where Dall examined them. Dall's (1897, pp. 358-359) 

remarks regarding the species are quoted here: 

A third species was among these referred at first to B. 
pilula, with some doubt, by Dr. Cooper in the series 
submitted to me. Unfortunately, the specimens, though 
living when obtained, are not adult. They appear, however, 
to represent a very distinct species. The shell is of pale, 
livid, pinkish brown, with a peripheral, narrow, pale-
yellow band. The largest specimen has a Leptobyrsus nucleus 
(.not keeled) of 2 whorls, and about 2-1/4 rapidly enlarging 
later whorls. The suture is distinct, but not deep, the 
shell, when adult, is probably about the shape of sufflatus, 
but thinner; the umbilicus is deep, but very small, and 
almost hidden by the reflection of the pillar lip; the base 
is rounded; the surface marked by inconspicuous incremental 
lines and by spiral, microscopic but sharp, distant, slightly 
elevated lines, between which are still finer spiral stria~ 
tions. The general surface is not polished, even when 
perfectly fresh, but the wear on the fine elevated lines 
seems to polish them, so that under a strong triplet they 
shine against the duller background of the rest of the 
surface. This sculpture is very characteristic and quite 
unlike that of any other Lower Californian species. The 
shell above described measures 11.5 rom. high, of which the 
last whorl stands for 10 rom., and 9.5 rom. in diameter. It 
was collected by Eisen in the Sierra San Lazaro, near Cape 
St. Lucas, in September, 1894. 
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The principal new information provided by Dall's work concern 

the nature of the sculpture of Bulimulus decipiens. Although the 

elevated lines he describes are unusual in adult specimens of Rabdotus, 

they are found in young shell of at least three species. Such sculpture 

is most strongly developed in the shell of R. new species B; in this 

form it is a prominent feature of the species and persists in the adult 

shell. It should be noted that this species is less globose (as an 

adult) than is R. sufflatus. Some immature specimens of R. sufflatus 

bear striae and weak raised threads much like those described by Dall, 

and some of the newly-hatched R. montezuma mentioned earlier have such 

threads weakly developed. It does not appear that Dall's remarks add 

sufficient information to that provided in Cooper's original descrip

tion of B. decipiens to permit the identification of that name, 

On separate occasions W. B. Miller and I attempted to locate 

specimens of "Bulimulus decipiens" in the collection of the U. S. 

National Museum. A single specimen was found to bear that name, The 

specimen, USNM 130022, is labeled "Bulimulus decipiens Cooper ms. 

·Tepic? L. Cala? W. Mexico. Eisen & Vaslit." Were it not for the data 

accompanying this shell, it could be regarded as a probable syntype of 

Cooper's species; the indefinite locality cited makes the history of 

this specimen impossible to determine, and it cannot safely be regarded 

as part of Cooper's type-series. The shell is about 8 mm in height, 

smaller than that described by Dall (1897), and has about 3~1/2 whorls. 

It may be a specimen of Rabdotus sufflatus, but is too immature for 

positive identification. 
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In view of Cooper's failure to describe his Bulimulus decipiens 

adequately and the loss of the type material upon which the name was 

based, it seems best to regard B. decipiens Cooper, 1895, as a nomen 

dubiurn. It is unlikely that its identity can ever be positively 

determined. 



CHAPTER 5 

ECOLOGY 

This discussion of the ecology of Baja California Rabdotus 

contains descriptions of the principal physical and biotic components 

of the environment of these snails and remarks concerning habitat 

preference, feeding, reproduction, effects of predation, and environ

mental adaptations in this group. 

Descriptive Geography 

Topography and Geology 

Baja California is a mountainous peninsula approximately 1300 

km in length and 50 to 200 km in width. It extends southeastward from 

the border of the United States and Mexico through eight degrees of 

longitude and nearly ten degrees of latitude. The peninsula is 

separated from the mainland of Mexico by the Gulf of California, a 

narrow arm of the Pacific Ocean; in the northeast its border is the 

Colorado River. The region contains two political divisions, the 

Mexican states of Baja California Sur and Baja California (sometimes 

called Baja California Norte to more clearly distinguish it from its 

southern neighbor); their common border is the 28th Parallel. 

Baja California Norte is nearly coex~ensive with a single 

physiographic unit, the Northern District of Beal (1948). Above 30° 

North Latitude its principal mountain ranges are the Sierra de Juarez 
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and Sierra San Pedro Martir. These ranges are composed mostly of 

granitic and metamorphic rocks; they descend steeply in the east to 
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the Colorado Desert and northern Gulf of California and, more gradually, 

in the west to the Pacific Ocean. The Sierra San Pedro Martir attain 

elevations in excess of 3000 m and include the tallest peaks in Baj_a 

California. Between 30° and 28° North Latitude the mountains do not 

exceed 2000 m in elevation; these are similar in composition to the 

more northern ranges but with more Tertiary volcanics (Gastil, Phillips, 

and Allison, 1975}. A number of nearshore islands, all of which lie 

within the 200 m isobath, are located along the Pacific coast of Baja 

California Norte. The main islands of the northern Gulf of California 

(the "Midriff Islands," Angel de la Guarda to San Pedro Martir) are 

separated from the adjacent peninsula by channels with minimum depths 

of 400 m or more (Beal, 1948). 

The Western Cape Region includes the Vizcaino Peninsula and the 

offshore islands of Natividad, Cedros, and San Benites. Much of this 

region is occupied by the Vizcaino Desert; the principal mountains are 

the Sierra Vizcaino and the volcanic Santa Clara Peaks. The old 

crystalline rocks of the Sierra Vizcaino are similar to those of 

Natividad, Cedros, and San Benites; these islands are within the 200m 

isobath and may be an extension of the Sierra Vizcaino (Beal, 1948). 

The volcanic island of Guadalupe is located to the northwest of 

the Western Cape Region; it is about 225 km from the peninsula and is 

separated from it by ocean depths of 300 m or more. 

That portion of the Baja California peninsula between the 

Northern and Western Cape regions and the La Paz isthmus is the 
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South-Central Area of Beal (1948). The principal topographic feature 

here is a chain of mountains which form the backbone of this part of 

the peninsula. The Sierra San Francisco and a second range which 

includes Las Tres Virgenes are located between the 28th Parallel and 

Concepcion Bay; the Sierra de la Giganta extends from there to the La 

Paz isthmus. The highest of Las Tres Virgenes, a group of three 

volcanic peaks, exceeds 2200 m in elevation, but the heights of these 

ranges decrease to the southeast so that only low hills adjoin the 

isthmus at La Paz. The ranges of the south-central peninsula are 

composed principally of Tertiary sedimentary rocks and Tertiary and 

Quaternary volcanics; they drop abruptly to the Gulf but descend 

gradually to the Pacific. The coastal lowlands are extensive in the 

region of the Magdalena Plain. The islands of Magdalena and Santa 

Margarita form the western boundary of Magdalena Bay; their crystalline 

rocks are similar to those of the Vizcaino Peninsula and adjacent 

islands but are unrelated to the much younger formations of the nearby 

Magdalena Plain (Beal, 1948; Allison, 1964). Numerous islands are 

located along the Gulf coast of the south~central peninsula; most lie 

within the 200 m isobath and are closely related geologically to the 

adjacent peninsula. A significant exception is Tortuga, separated by 

depths of about 1200 m from the peninsula and believed to be of inde

pendent volcanic origin; deep water also lies between the islands of 

Santa Catalina and Santa Cruz and the peninsula (Beal, 1948; Rusnak, 

Fisher, and Shepard, 1964). 

The Southern Cape Region of Beal (known to biologists simply as 

"the Cape Region"}_ is that area southeast of the La Paz isthmus. The 
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principal mountains here are the Sierra Victoria (including the Sierra 

de la Laguna and Sierra San Lazaro); these peaks attain elevations 

greater than 2100 m and are composed of granitic rocks similar to those 

of the northern peninsula. Lesser ranges, including the Sierra de 

Cacachila, are located to the north and east of these. The southern

most islands in the Gulf of California, Partida (Sur), Espiritu Santo, 

and Cerralvo, are included within the Cape Region. Partida and 

Espiritu Santo are separated from the peninsula by a shallow channel; 

Cerralvo is more isolated (Beal, 1948; Allison, 1964). 

Geological events have influenced the fauna of Baja California 

by creating or destroying barriers to the dispersal of terrestrial 

animals. The formation of the Gulf of California effectively isolated 

the terrestrial fauna of the peninsula from that of the mainland. 

Changes in sea level have had less far-reaching but still significant 

effects due to their influence on the land connections of near-shore 

islands. 

The plate tectonic theory of continental drift provides the most 

widely accepted explanation of the processes resulting in the formation 

of the Gulf of California. Under this interpretation it is thought that 

Baja California was once contiguous with mainland Mexico but that 

relative motion of the crustal plates to which these regions belong 

has caused their separation and the consequent formation of the Gulf. 

Prior to this separation the Cape Region of the peninsula was adjacent 

to the present location of the Tres Marias Islands. Baja California and 

that portion of California, U. s. A., west of the San Andreas fault are 

attached to the Pacific plate and are moving northwestward relative to 
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the North American plate, to which mainland Mexico and that part of 

North America east of the San Andreas fault belong. In California this 

motion occurs as right-lateral slip along the San Andreas fault; in 

the Gulf of California movement takes place along a number of transform 

faults which connect a series of parallel sea-floor spreading centers 

(Anderson, 1971). Although studies of magnetic anomalies at the mouth 

of the Gulf indicate that most of the displacement of the Cape Region 

away from the mainland has occurred within the last 4 to 6 million 

years (from early Pliocene to the present; Larson, Menard, and Smith, 

1g68; Moore and Buffington, 1968), marine sediments of late Miocene 

age have been found near the head of the Gulf and a narrow "proto-Gulf 

of California" may have existed prior to that time; in a study of the 

tectonic history of California and Baja California Gastil, Phillips, and 

Rodriguez-Torres (1972) suggest that such a waterway has been present 

since early Tertiary time. They further propose that the peninsula 

did not drift away from the mainland as a single unit but as several 

fragments, one of these (the present Cape Region) having become separated 

from the mainland later than were more northerly portions of Baja 

California and having been isolated for a time from the upper 

peninsula. Other models have been proposed by other workers (summary 

in Gastil et al., 1975), but it is evident that a Gulf of California, 

in some form, has been present since at least late Miocene time and it 

is likely that the Cape Region has had a history somewhat unlike that of 

the remainder of the peninsula. 

Eustatic variation in sea level during Pleistocene time un

doubtedly resulted in the union of certain Gulf of California islands 
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with adjacent continental areas. Islands separated from larger land 

masses by depths of 110 m or less have been called "shallow water 

islands" and are believed to have had land connections to the peninsula 

or mainland 17 thousand years ago when the sea stood 110 m lower than it 

does today (Soule and Sloan, 1966; Murphy, 1975); islands isolated by 

deeper channels have been called "deep water islands" and are believed 

to have had such connections. Of those southern Gulf of California 

islands inhabited by Rabdotus San Marcos, Coronados, San Jose, Partida 

Sur, and Espiritu Santo are shallow water islands; Danzante also belongs 

here on the basis of bathymetric data, although evidence of recent 

tectonic instability renders its status somewhat uncertain. Deep water 

islands are Tortuga, Santa Catalina, Santa Cruz, San Diego, and 

Cerralvo; Carmen and Monserrate also belong in this category but may 

have been affected by recent tectonic influences. Knowledge of the 

duration of isolation of the deep water islands must await additional 

information regarding the chronology of the formation of the Gulf. 

Climate 

In a region of limited precipitation such as Baja California 

the availability of moisture is an important factor in the ecology of 

plants and animals, particularly when, as is the case here, arid condi

tions and high temperatures often occur simultaneously. The average mean 

annual precipitation forthepeninsula as a whole is a meager 153 mm; 

mean annual precipitation ranges from 747 mm at La Laguna in the Sierra 

de la Victoria of the Cape Region to 30 mm at a location in the 

Colorado Desert, near the head of the Gulf of california (Hastings and 
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Turner, 1965). Nevertheless, Baja California encompasses considerable 

climatic diversity, as would be expected of a region spanning nearly 

ten degrees of latitude. Climatic variation is of great importance in 

determining the geographical distribution of organisms in this region. 

The Pacific coastal regions of the peninsula and the nearby 

offshore islands, particularly from the Vizcaino peninsula northwards, 

benefit from the moderating influence of a marine climate. This area 

experiences little or no frost and cold water from upwelling and the 

California Current permit it to escape the high temperatures to which 

the remainder of the peninsula is subject. Fog is common as far south 

as the Magdalena Plain and may be a significant source of moisture for 

coastal plants and animals (Aschmann, 1959; Bostic, 1971). 

Precipitation in the northern part of the peninsula is at 

maximum during the winter months (December-February) and is the result 

primarily of eastward-moving cyclonic storms. Baja California lies at 

the southern edge of the latitudinal zone influenced by these storms 

and rainfall at this season decreases in amount south of about 30° 

North Latitude. The effects of winter storms also decrease markedly 

from west to east across the peninsula; the extremely arid region at the 

head of the Gulf of California is in the rain shadow of the high 

mountains of the northern peninsula, but nevertheless receives more 

precipitation at this season than at any other. 

Rainfall in the southern portion of the peninsula is most 

abundant during the summer and fall (June-November) and is derived 

primarily from moisture flowing westward across the Mexican mainland 

from the Gulf of Mexico. Additional precipitation, sporadic in 
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occurrence but sometimes torrential in amount, is associated with 

hurricanes originating in the eastern Pacific. These storms may strike 

any part of the peninsula but are more frequent in the south. 

The central portion of the peninsula is not consistently 

within the influence of any of the sources of precipitation mentioned 

above and has no season of dependable rainfall, although winter or 

summer~fall rains may predominate locally. Because the Gulf of 

California exerts little or no moderating influence on temperature, 

this region, like the southern peninsula, is subject to frost in winter 

and high temperatures in summer (Aschmann, 1959; Hastings and Turner, 

1965). 

Vegetation 

Baja California has been divided into three phytogeographic 

areas by Wiggins (1960). The Californian phytogeographic area includes 

the northwestern portion of the peninsula, from the international border 

south to about 30° North Latitude and from the Pacific Coast inland to 

and including the higher elevations of the Sierra de Juarez and Sierra 

San Pedro Martir. Coastal scrub is found near the shore and for a short 

distance inland, with chaparral and pinyon~juniper woodland above it 

and extending to moderate elevations in the mountains; coniferous forest 

is found at higher elevations in the Sierra de Juarez and Sierra San 

Pedro Martir, The Cape Region phytogeographic area includes the higher 

elevations of the Sierra de la Giganta and all but a few coastal 

regions of the southern tip of the peninsula. Oak-pinyon woodland is 

found principally in the high mountains south of La Paz, and arid 
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tropical forest or thorn scrub occupies the remainder of this area; it 

is characterized by abundant large cactus, trees, and shrubs. The 

remainder of the peninsula is assigned to the Central Desert phyto

geographic area; this region is part of the Sonoran Desert and is 

characterized by the occurrence of such drought-resistant plants as 

creosote bush, cirio, ocotillo, yucca, and numerous species of cactus 

(Wiggins, 1960; Coyle and Roberts, 1975). 

Ecology of Rabdotus 

Field observations of Baja California Rabdotus have been almost 

entirely restricted to seasons in which these snails are dormant; 

available ecological data are thus essentially limited to those con

cerning habitat and estivation site preferences. Relevant information 

concerning feeding and reproduction in extra-limital species is 

summarized to provide a guide to these activities in Baja California 

forms. 

Habitat 

In Baja California, species of Rabdotus are restricted to 

regions which receive significant amounts of summer and fall precipita

tion, principally in the southern half of the peninsula and on adjacent 

islands. The aridity and high temperatures to which this area is 

subject limit the habitats which can be occupied by these snails, and 

protection from excessive heat and desiccation is an important factor in 

habitat selection here. 

In the central peninsula and the Gulf of California islands 

nearby Rabdotus dentifer and other species present are usually found 
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only in the deep talus accumulations which are a prominent part of the 

landscape in this region. In the low hills at the southern end of the 

Sierra de la Giganta R. gabbi inhabits shallow accumulations of rocks in 

exposed locations. R. hannai occurs in similar situations on the 

islands bounding Magdalena Bay; unlike most localities inhabited by 

Rabdotus, Magdalena Bay and its islands benefit from the moderating 

influence of a marine climate. 

Because of its more abundant rainfall, particularly at high 

elevations, the Cape Region of Baja California is more hospitable to 

land mollusks than are more northern parts of the peninsula and its 

Rabdotus species are less restricted in habitat choice. The snail 

fauna of the highest mountains in the Cape Region is poorly known, but 

R. beldingi and R. levis are known to occur here in relatively mesic 

woodland. Many species are found at somewhat lower elevations where 

they are subject to more arid conditions. In the coastal plain and 

low hills near the coast, as well as on the southern Gulf islands, 

several species are found in rocky habitats. ~- pallidior, R. 

sufflatus, and one or two other species are found in open country at 

low elevations, a habitat rarely occupied by Rabdotus north of the Cape 

Region in Baja California. 

Food 

Nothing is known of the feeding habits in nature of any Baja 

C~li£ornia Rabdotus. In laboratory terraria specimens of R. harribaueri 

and R. spirifer were maintained for several years on a diet of fresh 

lettuce. Webb (.1967) and Randolph (1973) observed Texas Rabdotus 
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feeding upon a variety of low-growing plants; Webb noted a distinct 

preference for dead vegetation. Randolph also reported these snails to 

feed upon algae or fungi growing on trunks of trees. Feeding took place 

during and after rains; during dry periods snails were inactive and 

were found sealed to vegetation a short distance from the ground. 

Randolph noted that feeding occurred both during the day and at night 

under suitably moist conditions. The unspecialized diet, primarily of 

dead vegetation, observed in these Texas snails is similar to that of 

many land mollusks (Boycott, 19341 and probably also to that of most 

Baja California Rabdotus. 

Reproduction 

Little information is available concerning the reproductive 

habits of Baja California Rabdotus. The only relevant field observa

tion recorded during the present study was of a single instance of 

copulation in R. sufflatus: about midday on 10 August 1974 two indi

viduals (CCC 3227) were observed while copulating on the bottom of a 

densely-vegetated arroyo near San Antonio; their shells measured 24.2 

and 27.2 mm, respectively, in height. In a laboratory population of 

nine adult ~- spirifer egg-laying commenced 26 days after food and 

water were provided on 17 June 1977 (the snails were collected in 

December 1973 and maintained in a terrarium with only short periods of 

activity for the following tQ~ee and a half years). From 13 to 18 

July 19 infertile eggs were produced; between 24 July and 12 September 

seven clutches of from 17 to 31 eggs (mean 24.3), most of which were 

fertile, were recovered from the terrarium. Food and water were 
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provided until mid-October but no eggs were found after 12 September. 

Clusters of eggs were buried in moist soil and leaf litter on the floor 

of the terrarium; eggs from one clutch hatched after approximately 

three weeks of development. 

Webb (1967), in a study of a Texas population of Rabdotus, 

observed copulation on 8 May 1959 and oviposition on 20 July; a clutch 

of eggs laid on the latter date was found to have produced 23 young by 

4 August. "Half grown juveniles" (young of the previous summer?) were 

found on 2 July and an apparently newly-hatched individual on 18 July. 

Fullington and Pratt (1974) observed oviposition in another Texas 

population on 4 April 1965; a clutch of 18 eggs was found. In both of 

these reports eggs were deposited in soil at the bottom of a tubular 

hole ca. 25 mm in depth; in the latter instance the site of oviposition 

was located among grasses. Randolph (1973) observed oviposition to take 

place in moist soil near the bases of plants. 

On the basis of the available observations of Texas Rabdotus 

and the more limited data regarding Baja California species it appears 

that reproduction occurs from late spring to mid summer (in southern 

Baja California it probably coincides with the start of the summer 

rains); the young snails probably over-winter and do not reach maturity 

until their second summer or later. 

Predation 

Although no actual observations of predation upon Rabdotus in 

Baja California have been reported, indirect evidence of predation has 

been observed by others and was noted on several occasions during the 



present study. Emerson and Jacobson (.1964) reported finding "many 

fragmental specimens Iof R. veseyianusJ perhaps eaten by rodents" on 

Espiritu Santo Island. I have found fragmentary specimens of ~· 
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hannai (CCC 3527) on Santa Margarita Island and of ~· altus (CCC 3357) 

near San Bartolo which appear to show the effects of predation by 

rodents or other small mammals. In one instance the basal portion of 

the shell of an individual of R. hannai was found sealed to the under

side of a rock buried in a talus slide; the apical whorls of the shell 

had apparently been removed by a predator gaining access to the body of 

· the living snail. Miller (1967) included insects of the orders 

Diptera and Coleoptera among the predators of Sonorella, a helmintho

glyptid snail inhabiting the desert ·regions of the southwestern United 

States and northern Mexico. On one occasion several recently~dead 

shells of ~· ramentosus (CCC 3558) were found to have empty insect 

pupal cases in their apertures; it is uncertain whether this is indica

tive of predation or saprophagy. 

A possible source of predation pressure upon these snails in 

former times was the indigenous human population. Shells of Rabdotus 

species have been found in archaeological midden sites in Texas and 

snails may have served as a food source for the Indians formerly 

inhabiting that area (Clark, 1973, 1976; Hester and Hill, 1975). 

Midden discoveries or historical records of the use.of Baja California 

Rabdotus by native peoples are unknown, but the Indians of Baja 

California are known to have made use of a number of seemingly un

palatable food items (Aschmann, 1959); it is possible that a species 
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such as R. pallidior which estivates in exposed sites and is often 

abundant may have served as a source of protein for these people. 

Environmental Adaptations 

The most striking adaptation of desert snails to an environment 

which would seem to be uninhabitable by such moisture-dependent animals 

is the ability of many of them to undergo extended periods of dormancy 

during times of unfavorable climatic conditions.
1 

This ability is 

particularly well-developed in Rabdotus and has been documented on 

several occasions. Stearns (1877) reported the survival of individuals 

of ~· pallidior after a period of estivation of greater than two years' 

duration; Smith (1966) reported another individual of this species 

to have withstood a six-year period of inactivity. In 1975, while 

examining specimens of Rabdotus in the collection of the Delaware 

Museum of Natural History, I was surprised to find a living individual 

of R. dentifer lamellifer in a collection tray; the snail had been 

collected more than four years earlier. Baja California Rabdotus are 

presumably active for only a few months each year, mostly during the 

summer-fall rainy season; in years of low rainfall periods of activity 

may be even more limited. The ability to survive for up to several 

years in a state of dormancy is obviously of great importance in 

enabling them to inhabit this inhospitable region. 

1. The terms "estivation" and "hibernation," referring to 
dormancy occurring during the summer and winter months, respectively, 
are not strictly applicable to the many land mollusks in which periods 
of activity are limited more by the availability of moisture than by 
temperature; in the interest of consistency "estivation" is used 
throughout this work to refer to the phenomenon of seasonal dormancy. 



Species of Rabdotus select a variety of sites in which to 

estivate, but all are sites which protect the estivating snails from 

extremes of temperature. Most species are found among rocks or 

boulders, but a few bury in soil or seal to vegetation. R. dentifer 

is almost invariably found sealed to the undersides of rocks deep 

within large talus accumulations. Many species seal beneath rocks 
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in shallow rockpiles in shaded locations, although in some cases these 

may be in exposed sites. Such species as ~· cosmicus, R. montezuma, 

and R. spirifer are usually found sealed within deep crevices between 

massive granite boulders; the almost inaccessible sites selected by 

these species may provide protection from predation by rodents as well 

as from excessive heat and desiccation. Individuals of R. sufflatus 

are found buried in soil beneath fallen logs or in places where low

lying vegetation provides a measure of protection. ~· pallidior 

estivates while sealed to trunks of smooth-barked trees or large 

cacti, usually some distance from the ground. Pomeroy (1968) has 

demonstrated that the internal temperature of estivating snails under 

such conditions decreases with increasing distance from the ground. The 

white shell-color of ~· pallidior is an additional adaptation associated 

with the exposed estivation sites chosen by this species; Sc~idt

Nieisen, Taylor, and Shkolnik (1971) and Yom-Tov (1971) have shown that 

light-colored snail shells reflect as much as 90% of incident solar 

radiation. 

The development of a reflected or revolute peristome enhances 

the ability of an estivating snail to seal tightly to flat surfaces and 

acts to reduce water loss (Boss, 1974; Machin, 1975). The peristome of 
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most Baja California Rabdotus species is at least weakly reflected and 

is broadly reflected or revolute in many. The large peristomal surface 

area in contact with the substrate and the strong leathery epiphragm 

found in some of these snails result in such tight adhesion that the 

seal often cannot be broken without damage to the snail's shell unless 

the epiphragm is first wetted. This apertural modification is not found 

in all rock-dwelling species but is never present in species which do 

not seal to flat surfaces (rocks or large-diameter smooth-barked trees). 

Burrowing species (such as ~- sufflatus) or those which normally seal 

to vegetation too small to present a flat surface as a substrate (the 

mainland R. dealbatus and others) have peristomes which are only weakly 

or not at all reflected. 



CHAPTER 6 

PHYLOGENY AND ZOOGEOGRAPHY 

This chapter contains discussions of the position of Rabdotus 

within the family Bulimulidae, of the intrageneric affinities of its 

species, and of the historical zoogeography of the genus. 

Systematic Position of Rabdotus 

The snails now placed in Rabdotus have long been'recognized as 

belonging to the Bulimulidae,
1 

a family of sigmurethran stylommatophoran 

pulmonates of the superfamily Bulimulacea. The Bulimulidae (in the 

inclusive sense of Pilsbry, 1901-1902; Van Mol, 1971; and Breure, 1974) 

are primarily New World snails, inhabiting North, Central, and South 

America, the Galapagos, and most of the islands of the Caribbean, but a 

few genera occur in the southwestern Pacific reglon (Australia, New 

Zealand, and Melanesial. The group contains almost 150 genera and 

subgenera (Taylor and Sohl, 1962; Breure, 1974) and is most prolific 

of supraspecific taxa in tropical South America. Rabdotus is the 

northernmost representative of the family. 

Current knowledge of taxonomic relationships within the 

Bulimulidae is incomplete because the anatomical characters of many of 

1. Although Bulimulidae is the name which has been almost 
universally applied to the family to which Rabdotus belongs, Baker 
(1956) has suggested that strict adherence to the rules of nomenclature 

may require the use of names based upon Orthalicea Martens, 1860 
(senior to Bulimulinae Tryon, 1867), at both the family and superfamily 
levels. Berendtinae Fischer and Crosse, 1872, is a junior synonym of 
Bulimul ina,e. 
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the taxa belonging to the family are unknown. Studies now being under

taken by other workers will do much to elucidate these relationships. 

It can be said, however, that the genus Rabdotus is a member of the 

subfamily Bulimulinae and is most closely related to the genera 

Berendtia, Spartocentrum, and Naesiotus. Berendtia and Spartocentrum, 

only recently recognized as belonging to the Bulimulidae (Christensen 

and Miller, 1975b), are endemic to Baja California. These snails are 

similar to Rabdotus in genital structure but are unlike most species of 

that genus in shell form, in which respect they resemble certain 

Urocoptidae. In view of the anatomical similarity of these three genera 

and their geographical isolation from related forms it is probably that 

Berendtia, Spartocentrum, and Rabdotus form a monophyletic unit. 

Naesiotus, a genus of numerous species which inhabit the Galapagos 

Islands, northern South America, and the Lesser Antilles (Breure, 1975a}, 

is the allopatric group most closely related to these three genera. 

Dall (1896b} and Pilsbry (1897-1898, 1901-1902} recognized that the 

apical sculpture of vertical riblets characteristic of the snails now 

assigned to Rabdotus and Naesiotus indicates a close relationship 

between these taxa, and this affinity has been affirmed by later 

authors (Rehder, 1940; Weyrauch, 1956). It is even more strongly 

demonstrated by the unusual complex of diverticula present in the penis 

of each of these (Pilsbry, 1946; Van Mol, 1972; letter dated 12 November 

1974 from A. s. H. Breure, Department of Systematic Zoology, University 

of Leiden, Leiden, The Netherlands; Christensen, personal observation}. 

Bulimulus, a genus inhabiting Central America, northern South America, 

and the Antilles (Breure, 19J4), has similar penial diverticula 



(Van Mol, 1971) but dissimilar apical sculpture and is probably less 

closely related to Rabdotus than is Naesiotus. 

Evolution of the Genus 

Geographical Distribution and Geological 
Occurrence 

The numerous species of the genus Rabdotus are widely dis-
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tributed in North America. In the eastern United States representatives 

of this group occur in an area extending north from Alabama to Tennessee 

and Kentucky. The northe~n limit of the range of the genus extends 

westward through Missouri, Kansas, Oklahoma, and Texas to New Mexico and 

Arizona. In northwestern Mexico, species of Rabdotus are absent from 

northwestern Sonora and most of the state of Baja California (Norte) but 

do occur elsewhere in Sonora and are abundant in Baja California Sur 

and on islands along the Pacific and Gulf of California coasts of that 

state, Snails of this genus inhabit most of the northern and central 

states of Mexico and apparently reach their southernmost limits in 

Jalisco, Puebla, and Oaxaca; the distribution of the genus in southern 

Mexico is poorly known (pilsbry, 1946; Pratt, 1974). A single species 

has been described from Central America (Haas, 1961), but its generic 

position is uncertain. About 6 species of Rabdotus are known to occur in 

the United States and on the mainland of Mexico (Pilsbry, 1946; Hubricht, 

1960; Pratt, 1969, 1974; Fullington and Pratt, 1974) and the 28 species 

that are the subject of this report inhabit the Baja California region. 

Reports of the fossil occurrence of Rabdotus are not numerous, 

and all concern extant species. The record of greatest geological age, 
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and the only one representing a significant extension of the present 

geographical range of the genus, is that of the presence of R. dealbatus 

in deposits of Blancan age (late Pliocene-early Pleistocene) in Palm 

Beach County, Florida (Taylor, 1966}; no Rabdotus are now known to occur 

in the state. R. dealbatus has been found in Pleistocene deposits in 

Missouri (Greger, 1933), Texas (Frye and Leonard, 1957; Leonard and 

Frye, 1962), and New Mexico (Metcalf, 1967, 1970). Another species, 

~- durangoanus, has been found in Pleistocene or Holocene deposits in 

New Mexico (Metcalf and Smartt, 1974; species reported as Bulimulus 

pasonis, a synonym}. In the Baja California region a single specimen 

of an unidentified species of Rabdotus has been found in a Pleistocene 

deposit on Carmen Island (Durham~ 1950; reported as Bulimulus sp.), 

and fossil or subfossil specimens of R. sufflatus have been found in 

deposits of unknown age on the island of Espiritu Santo (Cooper, 1892b) 

and on the peninsula itself immediately south of that island (this 

study}. This species does not now live at this locality on the 

peninsula and no living individuals have been collected on Espiritu 

Santo, although R. sufflatus is widely distributed elsewhere on the 

peninsula and also occurs on other Gulf islands. 

Intrageneric Affinities 

The 28 species of Rabdotus known to inhabit Baja California are 

divisible into three groups. These are recognized here as the subgenera 

Rabdotus ~· ~., Leptobyrsus, and Plicolumna. It should be noted, 

however, that the mainland representatives of the genus are poorly known 

anatomically, and additional study of them may result in modification 



of the limits of the subgenera accepted here. This is particularly 

true with respect to Rabdotus ~· ~· and Leptobyrsus, as mainland 

species may bridge the obvious gap which separates the peninsular 

representatives of these groups. 
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The nominate subgenus of Rabdotus includes species inhabiting 

both Baja California and the mainland, although no species is common to 

both regions. The five Baja California species inhabit the Cape Region 

of the peninsula and the range of one of them, ~- sufflatus, extends 

northward to the Sierra de la Giganta of the central peninsula; this 

species also occurs on the islands of San Jose, Espiritu Santo, and 

Cerralvo. These species are broadly sympatric in the Cape Region. 

Living individuals of R. sufflatus and R. levis have been found at low 

elevations in soil under low vegetation; the latter species has also 

been found living among rocks in the high mountains at La Laguna. No 

living representatives of the remaining three species have been 

collected. ~- sufflatus and ~- levis have genitalia of the "short 

penis" type, in which the length of the penis is equal to about one

third or less of the total length of the terminal male genitalia 

~enis, epiphallus, and epiphallic caecum); the vagina is relatively 

short in species having genitalia of this type. The "short penis" 

construction is characteristic of some mainland species of Rabdotus 

~· ~., of a few Leptobyrsus, and of all species of Plicolumna which 

have been dissected. The genitalia of the related genera Berendtia and 

Spartocentrum are of this type (Christensen and Miller, 1975b), as are 

those of some species of Naesiotus (Odhner, 1950; Van Mol, 1972). 

Because of its wide occurrence in Rabdotus and related genera, the 
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"short penis" type of genitalia may be the more primitive form of these 

structures. The "long penis" structural type, in which the length of 

the penis is equal to one-half or more of the total length of the 

terminal male genitalia, is characteristic of most species of 

Leptobyrsus and of some mainland representatives of Rabdotus s. s. 

A detailed survey of mainland species of Rabdotus s. s. is 

beyond the scope of this study; recent treatments of them are Pilsbry 

(1946}, Hubricht (1960), Pratt (1969, 1974), and Fullington and Pratt 

(1974). Examination of whole mounts of the genitalia of several of 

these species in the collection of W. B. Miller indicates that both 

the "short penis" and "long penis" structural types are found. 

Conchological diversity among these species is not great, although the 

presence of a reflected peristome in ~- pilsbryi and ~- baileyi has 

caused certain authors (Emerson and Jacobson, 1964; Pratt, 1974; 

Fullington and Pratt, 1974) to separate these from other mainland 

species and to group them with peninsular forms in the subgenus 

Hannarabdotus (here considered to be a synonym of Leptobyrsus). Both 

R. pilsbryi and ~- baileyi seal to the undersides of rocks during 

estivation (Fullington and Pratt, 1974; Christensen, personal observa

tion), a habit which is shown in Chapter 5 to be correlated with such 

~edification of the peristome. It is probable that the development of 

reflected peristomes in mainland and peninsular forms is the result of 

parallel adaptation to similar environmental influences and is not 

indicative of a close phylogenetic relationship between the species of 

the two regions. 
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Rabdotus sufflatus and R. levis, the two Baja California 

species of Rabdotus ~· ~· which have been dissected, are apparently more 

closely related to each other than is either to any of the mainland 

species. The remaining three species of Rabdotus s. s. which inhabit 

Baja California (~. pilula, R. new species A, and R. new species B) do 

not differ greatly in conchological features from these, but anatomical 

study of these as yet undissected taxa is desirable to confirm their 

affinity with R. sufflatus and R. levis. Detailed anatomical study of 

mainland species is necessary to determine their phylogenetic relation

ships with each other and with peninsular representatives of the group. 

The presence in some mainland forms of genitalia of the "long penis" 

type may reflect an affinity with representatives of the peninsular 

subgenus Leptobyrsus; confirmation of such a relationship could neces

sitate the reduction of the latter taxon to the synonymy of Rabdotus 

s. s. 

Leptobyrsus is the most speciose of the three subgenera of 

Rabdotus. Its 18 species are restricted to the Baja California 

peninsula and nearby islands, and in this region its geographical range 

is coextensive with that of the genus. These are predominantly rock

dwelling snails, although a few are arboreal in habit. Species of 

Leptobyrsus exhibit considerable variation in shell size, shape, and 

sculpture. The genitalia of most species (14 of the 16 which have been 

dissected) are of the "long penis" type. ~· altus and ~- laevapex have 

genitalia of the "short penis" type; R. gigantensis and R. chamberlini 

have not yet been dissected. 
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Six Leptobyrsus species of the Cape Region (Rabdotus spirifer, 

R, excelsus, ~· harribaueri, R. cosmicus, R, montezuma, and R. 

pallidior) form a relatively homogeneous group of closely related forms 

having genitalia of similar proportions (penial length 58 to 70%, 

vaginal length 27 to 44% of the total length of the terminal male 

genitalia). The first five of these are rock-dwelling species (R. 

harribaueri is occasionally also arboreal) which rarely occur 

sympatrically, the single instance known to me being the occurrence 

of R. montezuma and R. cosmicus at a locality near San Antonio (dead 

shells only of~· cosmicus were found here with living R. montezuma). 

The range of~· pallidior, a species almost invariably arboreal in 

habit, overlaps the ranges of ~· montezuma and ~· cosmicus and adjoins 

that of ~· harribaueri; ~· pallidior is ecologically isolated from the 

first two species because of their different habitat preferences, but 

its status relative to R. harribaueri is uncertain as few living indi~ 

viduals of either species have been found in the regions where the 

ranges of these species are in close proximity. ~· rimatus, a small 

rock-dwelling species with genitalia similar in proportion to those of 

these larger species, does occur sympatrically with R. montezuma and 

possibly also with ~· cosmicus. 

Rabdotus xantusi, another small rock-dwelling species of the 

Cape Region, is apparently only loosely allied to other Leptobyrsus. 

The proportions of its genitalia are similar to those of most other 

members of the group, but in this species the protoconch is angulate and 

the mantle bears strongly pigmented markings; in both of these latter 

features it resembles species of the subgenus Plicol1nnna. The 
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structure of the genitalia of this species seem to indicate its 

placement in Leptobyrsus, however. 

Rabdotus ceralboensis, a species restricted to Cerralvo Island, 

has genitalia similar to those of most other Leptobyrsus and is probably 

most closely related to R. excelsus, a species inhabiting that part of 

the Cape Region adjacent to Cerralvo. 

Species of the central peninsula having genitalia typical of 

the subgenus Leptobyrsus are Rabdotus hannai, ~· gabbi, and R. dentifer. 

R, hannai is restricted to the islands bordering Magdalena Bay, and R. 

gabbi inhabits the low hills to the northeast of the Magdalena Plain; 

the two species are apparently most closely related to each other, as 

might be expected from their geographical proximity. ~· dentifer, a 

polytypic species widely distributed in the mountains of the central 

peninsula and on nearby Gulf of California islands, has genitalia 

generally similar to those of most other Leptobyrsus but with the 

peculiarity that, in the three subspecies which I have examined 

anatomically, a prominent swelling is found on the free oviduct. Such 

a swelling may possibly be present also in R. 9abbi (its presence in 

the single specimen available for dissection should be confirmed by 

study of additional material) but has not been found in other Baja 

California Rabdotus. 

Rabdotus gigantensis, a species of the mountains of the central 

peninsula, and ~· chamberlini, restricted to San Diego Island, have not 

been studied anatomically and their affinities are therefore uncertain; 

in shell form they are typical of the subgenus Leptobyrsus. 
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The male genitalia of Rabdotus beldingi, a species inhabiting 

the high mountains of the Cape Region, and R. veseyianus, a form 

restricted to the islands of Espiritu Santo and Partida, are of the 

same "long penis" construction found in those species discussed above, 

but in these two taxa the vagina is considerably shorter (its length 

equal to or less than 20% of that of the male genitalia) than is the 

case in most species of Leptobyrsus. R. altus (another species 

inhabiting the mountains of the Cape Region) and ~- laevapex (endemic 

to Cerralvo Island) are even more aberrant among species of this sub-

genus, as the genitalia of these forms are of the "short penis" type. 

All four of these species are typical of the group in conchological 

• characters, however. Their affinities within the subgenus are obscure. 

The five known species of the subgenus Plicolumna are restricted 

to the Cape Region of the peninsula and the nearby islands of Espiritu 

Santo and Cerralvo. Four species have been dissected; all have 

genitalia of the "short penis" type, The mantle pigmentation was noted 

in three of these; in each of them the mantle bears prominent dark 

markings, a feature found elsewhere in the genus only in a single 

species of Leptobyrsus, R. xantusi. Distinguishing conchological 

characters of Plicolumna are an angulate or carinate protoconch and, in 

most species, the turrited or cylindrical form of the shell. Both 

characters are well-developed in ~· abbreviatus, ~· artemisia, R. 

ramentosus, and R. new species c, four small species which are closely 

related to each other. The larger ~- inscendens is somewhat isolated 

from these morphologically and is intermediate between them and other 

subdivisions of the genus; the angulate protoconch, spotted mantle, and 



relative proportions of the genitalia of this species indicate its 

position within this subgenus, 

· All known species of Plicolumna occur in generally similar 

habitats, being most commonly found in shallow accumulations of rocks 
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or under single rocks in protected locations, Rabdotus inscendens 

occurs sympatrically with each of the smaller members of the subgenus, 

but known instances of sympatry among the other four species are limited 

to a single locality at which both B_. artemisia and R. new species C 

occur. The ranges of these species broadly overlap, however, and the 

apparent rarity of sympatry among them may be due merely to insufficient 

collecting rather than to the action of competitive exclusion. 

Leptobyrsus and the pe'ninsular species of Rabdotus ~- s. repre

sent two distinct lineages, each of which may have affinities with 

mainland forms here placed in the latter subgenus. Genitalia of each 

of the two structural types found in the genus occur among both Baja 

California species of Leptobyrsus and mainland representatives of 

Rabdotus ~· ~·i it is therefore possible that the Baja California species 

of the two subgenera are not the result of a single introduction into 

the region but may instead have multiple trans-Gulf affinities. 

Resolution of this question must await further study of mainland forms. 

The third subgenus, Plicolurnna, is a discrete group restricted to Baja 

California and apparently descended from an ancestral form having 

genitalia of the "short penis" type; its relation to other subdivisions 

of the genus is obscure. Berendtia and Spartocentrurn, two genera 

endemic to Baja California which, with Rabdotus, form a monophyletic 

group, are probably not directly related to Plicolumna. Although these 
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snails have genitalia of the primitive "short penis" type and shells 

similar in form to those of most Plicolumna, they lack the angulate or 

carinate protoconch characteristic of that group and have shells with 

strong axial sculpture unlike that found in species of Plicolurnna. 

Historical Zoogeography 

Arrival of Bulimulid Snails in 
Baja California 

The Bulimulidae are a relatively ancient group of pulmonate 

mollusks. In South America the fossil record of the family extends to 

at least the Eocene period and possibly to late Cretaceous time 

(Parodiz, 1969; Breure, 1974). In North America fossils probably 

representing this family have been found in deposits of Eocene age 

(La Rocque, 1960). The distribution of the family (New World, 

particularly South American, with representatives in Australia, New 

Zealand, and elsewhere in the southwestern Pacific) is indicative of 

a Gondwanaland origin of the group. The inference can be made from the 

known chronology of the fragmentation of Gondwanaland that these snails 

were present in that region during late Cretaceous time, the latest 

period in which a continuous land connection linked South America with 

the southwestern Pacific areas inhabited by these snails (Raven and 

Axelrod, 1972; Cox, 1974). This yields a minimum age for the family as 

a whole (and for the subfamily Bulimulinae, the only one present in the 

Pacific range of the family) of about 80 million years. 

The time of arrival in North America of the ancestors of the 

bulimulid snails now inhabiting that region is difficult to determine, 



as is the route by which such dispersal occurred. If the Eocene fossils 

mentioned above are in fact representatives of this family, their move

ment into North America could have taken place by way of an archipelagic 

filter zone believed by some (Cox, 1974; Cracraft, 1974; Rosen, 1975) to 

have bridged the gap between North and South America during early 

Tertiary time. Even so, their affinities with bulimulids now inhabiting 

this region are unconfirmed. Parodiz (1969) has suggested that the 

precursors of bulimulids now in North America arrived in Miocene or 

Pliocene time. The presence of fossil species of Hyperaulax in Florida 

Miocene sediments is not relevant here, as the subfamily to which these 

belong (Odontostominae) is unrelated to forms now inhabiting this region. 

Whatever the time of their arrival in North America, the 

ancestors of Rabdotus and the other bulimulid snails now inhabiting Baja 

California were undoubtedly present in western Mexico at the time of 

the formation of the Gulf of California not less than 4 million years 

ago (see Chapter 5). The taxonomic diversity of the Baja California 

Bulimulidae (about 35 species in 3 genera) and their differentiation 

from mainland forms (all species are endemic to Baja California, as are 

2 of the 3 genera) is evidence that these snails have inhabited this 

area for a considerable length of time. All of the species of larger 

land snails (Bulimulidae, Helminthoglyptidae, and Oreohelicidae) in 

Baja California are specifically distinct from mainland forms; the Gulf 

acts as a completely effective barrier to the dispersal of these snails. 

In contrast to this situation, the minute snails of this region 

O?upillidae, Zonitidae, Thysanophoridae) are for the most part con

specific with mainland forms; these are probably much more frequently 



295 

carried across such barriers by wind or other agents than are the larger 

snails (Bequaert and Miller, 1973). If, as seems to be the case, 

Rabdotus and other large land snails did not reach Baja California by 

over-water dispersal across the Gulf, their presence there must date 

from the time when Baja California was contiguous with mainland areas 

inhabited by related forms. 

Malacological Subregions of Southern 
Baja California 

That portion of Baja California inhabited by Rabdotus can be 

divided into two faunal subregions with different and largely non-

overlapping assemblages of larger land mollusks. 

The first of these subregions includes that portion of the 

peninsula to the north of the La Paz isthmus, the islands bordering 

Magdalena Bay, and the Gulf of California islands from Tortuga to San 

Jose. Five species of Leptobyrsus are restricted to this region, two 

of them being widely distributed there. A single species of Rabdotus 

~· ~., R. suffla·tus, occurs in the southern Sierra de la Giganta and on 

San Jose Island; this species is also found in the Cape Region of the 

peninsula. Two genera of Bulimulidae, Berendtia and §P.artocentrum, are 

restricted to the central peninsula and adjacent islands. The 

helminthoglyptid genus Greggelix is likewise restricted to this region. 

A single species, apparently restricted to this area, of the 

oreohelicid genus Radiocentrum completes the list of larger land 

mollusks found here in inland regionsf a species of the helminthoglyptid 

genus Xerarionta occurs in Pacific coastal areas. 
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The Cape Region of the peninsula and the islands of Espiritu 

Santo, Partida, and Cerralvo form the second of these faunal subregions. 

Five species of Rabdotus ~· ~· are found here, one of which also in

habits the more northern subregion. Thirteen species of Leptobyrsus, all 

precinctive, are found here, as are five species of the precinctive sub

genus Plicolurnna. Radiocentrum is represented by two species, one pre

cinctive and the other probably so. Xerarionta occurs on Espiritu Santo 

Island and on the peninsula northeast of La Paz, but only fossil or sub

fossil specimens have been found; the genus may be extinct in this 

region. No species of Berendtia, Spartocentrum, or Greggelix are known 

to occur in the Cape Region. 

The distinctiveness of the larger land snail faunas of each of 

these two subregions is striking; only one species is common to both, 

and three genera and one additional subgenus are restricted to one or 

the other of them. This dichotomy may be correlated with the possibly 

dissimilar geological histories of the two areas (see discussion in 

Chapter 5}. 

Evolution of Insular Populations 

It is probable that even short wate£ gaps serve as essentially 

complete barriers to the dispersal of large rock- or soil-dwelling land 

snails such as those species of Rabdotus which inhabit the islands of 

the Gulf of California. Thus the isolation of insular populations from 

those of adjacent peninsular regions probably dates from the time of 

each island's last connection to the peninsula. In Chapter 5 the effect 

on the Gulf islands of lowered sea level due to Pleistocene glaciation 
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was discussed. Islands separated from the peninsula by channels less 

than 110 m in depth were presumably joined to the peninsula 17 thousand 

years ago; such islands have been called shallow water islands (Soule 

and Sloan, 1966}. It is to be expected that the land snails of these 

islands would differ little from those of adjacent regions of the 

peninsula because of the limited duration of their isolation from 

peninsular populations. Snails of deep water islands (those separated 

from the peninsula by depths greater than 110 m) would be expected to 

exhibit greater differences from peninsular forms, as the last land 

connections of these islands were probably broken much earlier by 

tectonic movement associated with the formation of the Gulf of 

California. 

If the effects of recent tectonic movements are assumed to be 

negligible, five of the islands inhabited by Rabdotus can be considered 

to be of the shallow water type. San Marcos, Coronados, and Danzante 

are all inhabited by populations of R. dentifer lamellifer, a snail 

widely distributed on the peninsula and on the Gulf islands. San Jose 

is inhabited by R. d. lamellifer and R. sufflatus, another form widely 

distributed on the peninsula and the Gulf of California islands. The 

resident Rabdotus of Espiritu Santo and Partida Sur (considered as a 

single unit)_ are R. sufflatus, ~· artemisia (a species found throughout 

the Cape Region of the peninsula and on the deep water island of 

Cerralvo), and R. veseyianus, a species endemic (i.e., precinctive} to 

the islands of Espiritu Santo and Pa:rtida Sur, 

Seven deep water islands have indigenous Rabdotus populations. 

Tortuga is inhabited by ~· dentifer dentifer, an endemic subspecies of 



a species widely distributed elsewhere. R. d. lamellifer, a non

endemic (indigenous but not precinctive) form, occurs on Carmen. 

Another form of this species, R. d. slevini, is restricted to the 

islands of Monserrate and Santa Cruz. The subspecies ~· ~· johnstoni 
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is endemic to Santa Catalina Island, and San Diego is inhabited by an 

endemic full species, R. chamberlini. Five species occur on Cerralvo; 

these are R. sufflatus, R. artemisia, and R. inscendens (non-endemic 

forms found on the peninsula and, except for the last, on other islands), 

and the endemic species R. ceralboensis and R. laevapex. 

Of the eight records of Rabdotus species inhabiting shallow 

water islands, one (12.5%) is of an endemic species and seven (87.5%) 

are of non-endemic forms. Of eleven records from deep water islands, 

three (27.3%) are of endemic species, four (36.4%) are of subspecies 

endemic to the islands, and four (36.4%) are of non-endemic forms. Only 

12.5% of shallow water island populations exhibit differentiation from 

peninsular forms of subspecific or greater significance, compared to 

the 63.6% of deep water island populations which are distinguishable at 

the specific or subspecific level from peninsular inhabitants. Although 

the greater endemicity demonstrated by the Rabdotus of the deep water 

islands may not be due solely to the absence of recent land connections 

to these islands (the deep water islands are, on the average, more 

distant from the peninsula than are the shallow water islands and would 

thus receive fewer immigrants from it if over-water dispersal is a 

significant influence here), it is probable that the duration of isola

tion is the controlling factor in determining the degree of differentia

tion of these island snails from related peninsular forms. 
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Some zoogeographers (~.g., Darlington, 1957} interpret patterns 

of the distribution of animals in terms of "centers of origin" or 

"centers of dispersal," regions in which particular animal groups are 

believed ·to have originated and from which they may disperse to 

surrounding areas. Such centers are thought to be recognizable because 

of the relative abundance there of taxa of the group in question. This 

viewpoint emphasizes the dispersal of animals, or their movement across 

barriers to new regions formerly uninhabited by them. A contrasting 

school of thought (e.g., Croizat, Nelson, and Rosen, 1974} holds that 

dispersal more commonly takes place through homogeneous regions 

hospitable to the animals discussed, and that the presence of geological 

or other barriers separating closely related animals is indicative of 

vicariance (fragmentation of the range of a taxon by newly-developed 

barriers} rather than dispersal. The vicariance explanation seems to 

be more compatible with the observed distribution of Rabdotus than does 

an explanation involving extensive dispersal across barriers. 

Species of Rabdotus are more numerous in the Cape Region of Baja 

California than in any other portion of the range of the genus, Of 

about 35 species belonging to the genus, 20 occur in the Cape Region 

of the peninsula and another 3 are found on nearby islands, This would 

seem to indicate this to be the center of origin of this group, and that 

dispersal from the Cape Region to the central peninsula and to the 

mainland has occurred. It is unlikely that this is actually the case. 

The presence of ancestral Rabdotus in Baja California and on the 
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mainland probably predated the formation of the Gulf of California, 

the dispersal barrier now separating these regions. The formation of 

the Gulf divided the formerly continuous range of the genus. The 

presence of numerous species in the Cape Region is probably the result 

of speciation in place, encouraged by the relatively favorable environ

ment here and the virtual absence of competitors. In favored sites in 

the Cape Region six or seven species of Rabdotus may occur sympatrically; 

the only other large snails present are one or (rarely) two species of 

the oreohelicid Radiocentrum. In the more arid central peninsula, as at 

San Javier, only two species of Rabdotus are found, but the following 

additional large snails are present: Berendtia, Spartocentrum, 

Radiocentrum, and Greggelix (Belminthoglyptidae). If the less favorable 

environment of the more northern locality is taken into account, the 

six species of large snails found here constitute a fauna not signifi

cantly less rich than that of the Cape·. In mainland areas inhabited 

by Rabdotus numerous additional helminthoglyptids are present, as are 

representatives of the Polygyridae, Urocoptidae, and other groups not 

found in Baja California. 

Baja California, and particularly the Cape Region of the 

peninsula, has been the site of a remarkable radiation of the genus 

Rabdotus, but this radiation is an isolated event and has had little or 

no influence on the evolution of the land snail fauna of mainland North 

America. 



CHAPTER 7 

SUMMARY OF TAXONOMIC CONCLUSIONS 

As a result of this investigation it was determined that 28 

species and 3 additional subspecies of Rabdotus occur in the Baja 

California region. The occurrence of each of these taxa in at least 

one known geographical location was verified by the collection of 

specimens or by study of material collected by others accompanied by 

locality data believed to be accurate. Descriptions and figures of the 

shells of all of these taxa are provided. The genitalia of 22 species 

and 2 additional subspecies are figured or described. 

Study of type material and published descriptions resulted in 

the determination or verification of the identities of fifty~one of the 

fifty-four species-level names which have been erected for Baja 

California Rabdotus; the applicability of two names must be fixed by 

designation of appropriate lectotypes and a single name remains a 

nomen dubium. Three undescribed species are recognized and eight new 

synonymies, seven new combinations, and three changes in status 

(reduction of taxa from specific to subspecific rank) are proposed. 

The following changes in nomenclature are proposed: 

Bulimulus sufflatus var. insularis Cooper, 1892, = Rabdotus 

sufflatus (Gould in Binney, 1859). New synonymy. 

Bulimulus sufflatus var. chinchensis Cooper, 1894, = Rabdotus 

sufflatus (Gould in Binney, 1859}. New synonymy. 
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Bulimus pilula Binney, 1861, = Rabdotus pilula (Binney, 1861). 

New combination. 

Bulimulus cooperi 'Dall' Cooper, 1895, 

1861). New synonymy. 

Rabdotus pilula (Binney, 

Bulimulus lamellifer Pilsbry, 1896, = Rabdotus dentifer 

lamellifer (Pilsbry, 1896). New status. 

Bulimulus spirifer var. orthelasmus Pilsbry, 1898, = Rabdotus 

dentifer lamellifer (Pilsbry, 1896). New synonymy. 

Bulimulus ximenez Hanna, 1923, = Rabdotus dentifer lamellifer 

(Pilsbry, 1896). New synonymy. 

Bulimulus bakeri Hanna, 1923, 

tPilsbry, 1896). New synonymy. 

Rabdotus dentifer lamellifer 

Buliffiulus johnstoni Hanna, 1923, Rabdotus dentifer johnstoni 

(Hanna, 1923). New status. 

Bulimulus slevini Hanna, 1923, Rabdotus dentifer slevini 

(Hanna, 1923). New status. 

Bulimulus ~abbi Crosse and Fischer, 1872, 

(Crosse and Fischer, 1872). New combination. 

Rabdotus gabbi 

Bulimus rimatus Pfeiffer, 1846, = Rabdotus rimatus (~feiffer, 

1846). New combination. 

Bulimulus (Leptobyrsus) inscendens var. monticola Dall, 1893, = 

Rabdotus rimatus (Pfeiffer, 1846), pending lectotype designation. 

Bulimulus excelsus var. sinaloae Pilsbry, 1897, = Rabdotus 

excelsus (Gould, 1853). New synonymy. 

Bulimulus (Scutalus} pallidior variety striatulus Dall, 1893, = 

Rabdotus pallidior (Sowerby, 1833). New synonymy. 



Bulimulus (~uritanina) harribaueri Jacobson, 1958, = Rabdotus 

harribaueri (Jacobson, 1958}. New combination. 

Bulimulus (Leptobyrsus) inscendens var. alta Dall, 1893, = 

Rabdotus altus (Dall, 1893), pending lectotype designation. 
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Bulimus xantusi Binney, 1861, = Rabdotus xantusi (Binney, 1861). 

New combination. 

Bulimus artemisia Binney, 1861, = Rabdotus artemisia (Binney, 

1861). New combination. 

Columna ramentosa var. abbreviata Cooper, 1892, = Rabdotus 

abbreviatus (Cooper, 1892). New combination, 

Bulimulus decipiens Cooper, 1895, was found to be unidentificable 

and is to be regarded as a nomen dubium. 

Three species (here called Rabdotus new species A, B, and C) 

were found to be undescribed. 

The following classification of Baja California Rabdotus is 

proposed: 

Genus Rabdotus 

Subgenus Rabdotus s, s. 

R. sufflatus 

R. pilula 

R. levis 

Subgenus Leptobyrsus 

R, gigantensis 

R. dentifer dentifer 

R. d. lamellifer 

R. d. johnstoni 

R. new species A 

R. new species B 

R. excelsus 

R, ceralboensis 

R. pallidior 

R. harribaueri 
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R. d. slevini R. cosrnicus 

R. charnberlini R. montezuma 

R. gabbi R. beldingi 

R. hannai R. altus 

R. spirifer R. laevapex 

R. rirnatus R. xantusi 

R. veseyianus 

Subgenus Plicolurnna 

R. inscendens R. abbreviatus 

R. artemisia R. rarnentosus 

R. new species c 



APPENDIX A 

LIST OF SPECIMENS EXAMINED 

Rabdotus (Rabdotus) sufflatus (Gould in Binney, 1859) 

USNM 57072 ("TYPE" of Bulimus vesicalis Gould, 1853; actually a 

LECTOPARATYPE), Lower Cala., Rich; USNM 126129 (probable SYNTYPE of 

Bulimulus sufflatus var. insularis Cooper, 1892), Espiritu Santo Island, 

Bryant (probably subfossil); CCC 3349, WBM 6568, along Transpeninsular 

Highway between Loreto and Villa Insurgentes at KM 69, 42.8 mi northeast 

of Villa Insurgentes, among rocks on south side of road, c. C. 

Christensen and W, B. Miller, 5 December 1974; WBM 5813, along Trans

peninsular Highway between Loreto and Villa Insurgentes, 31 mi from 

Villa Insurgentes and 45 mi from Loreto, in lava rockslides on south 

side of arroyo, W. B. Miller, 23 October 1971; WBM 5833, along west 

shore of Ensenada de La Paz, W, B. Miller, 28 October 1971; CCC 3220, 

0.2-0.5 mi east of Punta San Lorenzo, on sandy flats behind beach, 

C. c. Christensen, 6 August 1974 (subfossil); CCC 3603 1 same locatipn, 

C. C. Christensen and J. A. Christensen, 25 December 1975 (subfossil); 

CCC 2926, hillside above road at Playa Coromuel, c. c. Christensen, 

26 October 1972; USNM 34082, 34116, 34118, 99004, La Paz, L. Belding; 

WBM 5828, along La Paz-Los Planes road 9.3 mi southeast of main highway 

south of La Paz, elevation ca, 1450 ft, J, D. Kudenov, R, S, Houston, 

and W. B. Miller, 27 October 1971; USNM 126138, Punta Arena, Bryant; 

WBM 5408, Punta Arena, under bushes on sandy hillside near beach, c. 
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Church, 29 December 1970; WBM 5830, Punta Arena de la Ventana, under 

bushes in sand behind beach, J, D. Kudenov, R. S. Houston, and W. B. 

Miller, 27 October 1971 (4 specimens dissected); CCC 3546, ca. 1 mi 

inland from lighthouse at Punta Arena de la Ventana, C. C. 
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Christensen and J. A. Christensen, 18 December 1975; ANSP 158991, 

Ensenada de los Muertos, under agaves, estivating a few inches deep in 

sandy soil, H. N. Lowe, January 1932; WBM 5829, Puerto de la Bahia de 

los Muertos, washed down on hillside just above boat house, W. B. 

Miller, 27 October 1971; UA 3792, 7 mi south of San Pedro, 2 mi west 

of highway on road to El Carrizal, c. Church, November 1969; CCC 3551, 

1.9 mi west of La Paz-Todos Santos road, 7.2 mi south of its junction 

with La Paz-El Triunfo road, elevation 900 ft, C. C. Christensen and 

J. A. Christensen, 19 December 1975; CCC 3181, along road from Valle 

Perdido to ranch at Bajada del Molino 2.0 mi east of Bajada del 

Molino, in large arroyo south of the road, elevation 1400 ft, C. C. 

Christensen and W. B. Miller, 28 and 29 December 1973; CCC 3350, 2.5 mi 

from San Antonio on road to Los Planes, C. C. Christensen and W. B. 

Miller, 8 December 1974; CCC 3577, along San Antonio-San Bartolo road 

3.9 mi northeast of San Antonio, in wash by road, elevation 1800 ft, 

c. c. Christensen and J. A. Christensen, 19 December 1975; CCC 3227, 

along San Antonio-San Bartolo road 5.9 mi east of San Antonio, c. C. 

Christensen, 10 August 1974 (2 specimens dissected); WBM 6589, along 

San Antonio-San Bartolo road 12.5 mi northwest of San Bartolo, in thorn 

scrub, W, B. Miller, 16 December 1973; CCC 3359, 1.4 mi from main 

highway at San Bartolo along road to microwave station, among granite 

boulders in steep ravine above the town, elevation ca, 1400 ft, 
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C. c. Christensen and W. B. Miller, 8 December 1974; WBM 5341, ca. 1.8 

mi southeast of San Bartolo, along south side of arroyo, on north

facing slope among granite boulders, elevation 800 ft, W. B. Miller, 

28 December 1970; WBM 6587, along road from Las Palmas to El Cardona! 

and Punta Pescadores 5.8 mi from main highway at Las Palmas, at edge of 

broad wash, w. B. Miller, 20 December 1973; CCC 3212, along San Bartolo

Santiago road 9.8 mi south of Rancho Buena Vista, C. c. Christensen and 

J. A. Christensen, 21 December 1973; WBM 6449, ca. 0,5 mi beyond El Coro 

(near Rancho Buena Vista) along trail leading up canyon into mountains, 

elevation ca. 2000 ft, W. B. Miller and w. B. Miller III, 18 December 

1973; USNM 126137, Sierra Laguna, near c. S. Lucas, Eisen; CAS 31587, 

Las Animas Ranch, Sierra Laguna, E. Hammerly and E. S. Ross, 12 October 

1941; WBM 6387, along trail from La Burrera to La Laguna, around large 

rockslide at ca. 3000 ft elevation, W. B. Miller, 2 January 1974; WBM 

6390, along trail from La Burrera to La Laguna, elevation 2000-3000 ft, 

w. B. Miller, 2 January 1974; WBM 6448, along road to La Burrera 0,6 mi 

southwest of La Burrera, in wash, W, B. Miller, 30 December 1973; CCC 

3151, WBM 6374, on road to La Burrera 0.8 mi southwest of La Burrera, in 

large wash, at roots of trees and shrubs, elevation 1900 ft, c. C. 

Christensen and w. B. Miller, 30 December 1973 (2 specimens WBM 6374 

dissected); WBM 6403, along road to La Burrera 2,0 mi southwest of La 

Burrera, w. B. Miller, 30 December 1973; CCC 3135, along road to La 

Burrera 13.0 mi east of Todos Santos-Cabo San Lucas road, c. c. 

Christensen, J. A. Christensen, and w. B. Miller, 30 December 1973; 

CCC 3549, along road to La Burrera 7,0 mi east of Todos Santos-Cabo 

San Lucas road, elevation 1000 ft, c. c. Christensen and J. A. 



Christensen, 20 December 1975; CCC 3138, along road to La Burrera 5.6 

mi east of Todos Santos-Cabo San Lucas road, c. c. Christensen, J. A. 
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·christensen, and w. B. Miller, 29 and 30 December 1973; WBM 6599, along 

road to La Burrera 5.3 mi east of Todos Santos-Cabo San Lucas road and 

1.0 mi east of junction with road to Los Horconsitos, W. B. Miller, 

30 December 1973; WBM 5403, along road to La Burrera 8.0 mi east of 

Todos Santos~Cabo San Lucas road, c. Church, 22 December 1970; WBM 5405, 

along road to Los Horconsitos 6.7 mi east of Todos Santos-Cabo San 

Lucas road, c. Church, 22 December 1970; CCC 3338, WBM 6553, Boca de 

la Sierra, 1-2 mi above village, c. C. Christensen and W. B. Miller, 

7 December 1974; WBM 5325, Boca de la Sierra, along trail in arroyo 

west of village, elevation 1000-1600 ft, w. B. Miller, 26 December 1970; 

CCC 3362, WBM 6565, 1.5 mi east of Boca de la Sierra along road to 

Miraflores, c. c. Christensen and w. B. Miller, 7 December 1974; CCC 

3566, along Todos Santos-Cabo San Lucas road 3.1 mi south of Las 

Piedritas, C. c. Christensen and J. A. Christensen, 20 December 1975; 

CCC 3094, WBM 6585, along Todos Santos-Cabo San Lucas road 2.0-2.1 mi 

north of Saucito, elevation ca. 1500 ft, c. c. Christensen, J, A. 

Christensen, and w. B. Miller, 22 December 1973; USNM 129289, Sierra 

El Taste, 3200 ft, Eisen; USNM 107327, El Taste Mountains, 3200 ft, 

Eisen; USNM 107328, Sierra El Taste, 3200 ft, Eisen and Vaslit; CCC 3569, 

0.3 mi east of Santa Catarina-Los Frailes road at a point 5.3 mi south 

of Los Frailes, elevation 50 ft, c. C, Christensen and J. A. Christense~ 

24 December 1975; CCC 3108, along Santa Catarina-Los Frailes road 20.1 

mi from Santa Catarina, c. C. Christensen, J. A. Christensen, and W. B. 

Miller, 26 December 1973; CCC 3076, WBM 6479, 1.1 mi south of Rancho Los 
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Dedas, which is ca. 2.3 mi south of Santa Catarina-Los Frailes road at 

a point ca. 5.4 mi east of Santa Catarina, c. c. Christensen, J. A. 

·Christensen, and W. B. Miller, 23 December 1973 (2 specimens CCC 3076 

dissected); CCC 3081, along Santa Catarina-Los Frailes road 3.2 mi east 

of Santa Catarina, in rock outcrops on northwest side of wash, C. c. 

Christensen and W. B. Miller, 23 December 1973; CCC 3077, WBM 6409, 

same location, c. c. Christensen and W. B. Miller, 26 December 1973; 

CAS 36350, San Jose Island, Amortajada Bay, J. Ball, J. P. Figg-Hoblyn, 

and G. D. Hanna, 24 March 1953; SDMNH L-1864, San Jose Island, west 

side, C, F. Harbison and I. L. Wiggins, 12 April 1962; SSB 8551, 

Espiritu Santo Island, southeast end, on desert floor, w. Williams, 

18 April 1937 (probably subfossil); CAS 22853, Ceralbo [Cerralvo] 

Island, canyon back of Punta Gordas, I. W. Johnston, California Academy 

of Sciences 1921 Expedition; SSB 17508, Cerralvo Island, south end, 

J. P. Figg-Hoblyn, 1 and 2 April 1952; CAS 37775, Ceralbo {Cerralvo] 

Island, R. c. Banks, 26 and 27 May and 1 June 1962. 

Rabdotus (Rabdotus) pilula (Binney, 1861) 

USNM 9109 1 ANSP 25701 (SYNTYPES of Bulimus pilula Binney, 1861), 

c. St. Lucas, Xantus; USNM 130021, Mts. near La Paz, Eisen, 1893; CCC 

3433, ~IDM 6538 (both ex SSB 7240) 1 Laguna Ranch, 8 mi east of San Jose 

del Cabo, H. E. Gates, 3 March 1931. 

Rabdotus (Rabdotus) levis (Dall, 1893) 

USNM 126120 (SYNTYPES of Bulimulus xantusi variety levis Dall, 

1893), Rancho Lagunas, Punta Arena, Bryant; USNM 126134 (SYNTYPES of 

Bulimulus xantusi variety levis Dall, 1893}, 2000 ft, La Chuparosa, 
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Sierra Laguna, Eisen; CCC 3710 (~ Delaware Museum of Natural History, 

ex Munro Walton collection), along road from Loreto to San Javier 6 mi 

east of San Javier, c. Church, 11 December 1970; CCC 3317, along San 

Antonio-San Bartolo road. 5.9 mi from San Antonio, in arroyo at side of 

road, c. c. Christensen, 10 August 1974; CAS 43263, La Aguja, ca. 16 mi 

northeast of Todos Santos, elevation 1900 m, R. Moran, 18 May 1959; 

USNM 190290, La Laguna, Sierra Laguna, Nelson and Goldman, 27 January 

1906; CCC 3112, 3195, La Laguna, Sierra Laguna, in rocks on steep slope 

along creek near cabin, elevation ca. 6500 ft, c. c. Christensen, 31 

December 1973 and 1 January 1974; CCC 3145, 3146, WBM 6373, La Laguna, 

along trail from cabin to crest of trail at beginning of descent to La 

Burrera, elevation ca. 6500-6800 ft, c. c. Christensen and W. B. Miller, 

1 January 1974 (1 specimen WBM 6373 dissected); CCC 3179, WBM 6376, in 

large rockslide at summit of trail from La Burrera to La Laguna, eleva

tion ca. 6800 ft, C. c. Christensen and W. B. Miller, 1 January 1974; 

WBM 6385, along trail from La Burrera to La Laguna from 6000 ft level to 

summit at ca. 6800 ft, W. B. Miller, 1 January 1974; CCC 3141, along 

trail from La Burrera to La Laguna, 4500 to 6000 ft, C, c. Christensen, 

1 January 1974; WBM 6388, along trail from La Burrera to La Laguna in 

large rockslide at ca. 3000 ft, W. B. Miller, 2 January 1974f WBM 6391, 

lower part of trail from La Burrera to La Laguna, elevation 2000-3000 

ft, W. B. Miller, 2 January 1974; CAS 31581, Sierra Laguna, trail on 

ridge above Las Animas, E. s. Ross, 13 October 1941; CCC 3547, along 

road to La Burrera 7,0 mi east of Todos Santos~Cabo San Lucas road, 

elevation 1000 ft, c. c. Christensen and J. A. Christensen, 20 December 

1975; CCC 3137, along road to La Burrera 5.6 mi east of Todos 



Santos-Cabo San Lucas road, C, C. Christensen and J, A. Christensen, 

29-30 December 1973; WBM 5402, along road to La Burrera 5.2-5.3 mi 

east of Todos Santos-Cabo San Lucas road and 1.0 mi east of junction 

with road to Horconsitos, C. Church, 21 December 1970; WBM 6597, 
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same location, W. B. Miller, 30 December 1973f WBM 5404, along road to 

Horconsitos 6.7 mi east of Todos Santos-Cabo San Lucas road, C. Church, 

22 December 1970; WBM 6038, 1.3 mi south of Todos Santos, in rock out

cropping, elevation ca. 100 ft, W. B. Miller and W. N. Miller, 23 

December 1970. 

Rabdotus (Rabdotus) new species A 

CCC 3327, WBM 6563, 1.4 mi from main highway at San Bartolo 

along road to microwave station, among granite boulders in deep ravine 

above the town, elevation ca. 1400 ft, C. c. Christensen and W. B. 

Miller, 8 December 1974; WBM 5334, ca. 0.6 mi southeast of San Bartolo, 

along south side of arroyo, on north-facing slope, among granite 

boulders, elevation ca. BOO ft, W. B. Miller, 28 December 1970; CCC 

3088, WBM 6398, along road from Valle Perdido to ranch at Bajada del 

Molino 2.0 mi east of Bajada del Molino, in rockslides on north~facing 

slope of large arroyo south of road, elevation 1400 ft, c. C, 

Christensen and W. B. Miller, 28-29 December 1973. 

Rabdotus (Rabdotus) new species B 

WBM 6430, mountains east of La Paz-Todos Santos road, near road 

from Valle Perdido to Las Gallfnas, 0.3 mi southeast on side road from 

point 1.2 mi from shrine near Las Gallinas, in boulders along creek, 

W. B. Miller, 29 December 1973; WBM 5340, ca. 1.8 mi southeast of San 
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Bartolo, along south side of arroyo, on north-facing slope, among 

granite boulders, elevation ca. BOO ft, W. B. Miller, 28 December 1970; 

CCC 3547-A, along road to La Burrera 7.0 mi east of Todos Santos-Cabo 

San Lucas road, elevation 1000 ft, c. C. Christensen and J. A. 

Christensen, 20 December 1975; WBM 6037, in arroyo west of Boca de la 

Sierra at base of north-facing cliff ca. 4 mi from town, elevation ca. 

1500 ft, w. B. Miller, 26 December 1970; CCC 3339, WBM 6557, in arroyo 

west of Boca de la Sierra, 1-2 mi from town, C. c. Christensen and W. 

B. Miller, 7 December 1974; CCC 3563, along Todos Santos-Cabo San Lucas 

road 3.1 mi south of Las Piedritas, C, c. Christensen and J. A. 

Christensen, 20 December 1975; CCC 3573, along Todos Santos~abo San 

Lucas road 2.2 mi north of Las Barrancas, elevation 500ft, C. C, 

Christensen and J. A. Christensen, 21 December 1975; CCC 3711, Arroyo 

Candelaria 2.3 mi east of Migrino, elevation 200 ft, c. c. Christensen 

and J. A, Christensen, 21 December 1975; CCC 3544, 0.6 mi southwest of 

Rancho La Laguna and 4.7 mi northeast of lighthouse east of San Jose 

del Cabo, elevation 300ft, c. c. Christensen and J, A. Christensen, 

23 December 1975. 

Rabdotus (Leptobyrsus) gigantensis 
(Christensen and Miller, 1977) 

CAS 57937 (HOLOTYPE of Rabdotus gigantensis Christensen and 

Miller, 1977) CAS 57938-57941, 57944, CCC 2934, RLR 0198, WBM 6007 

(PARATYPES of same), San Javier, in a large lava rockslide immediately 

south of the mission, elevation 350-450 m (1200-1500 ft), C. c. 

Christensen, P. N. D'Eliscu, w. B. Miller, R, L. Reeder, and D. B, 

Richman, 25 October l9J21 WBM 5819 {PARATYPES of same), same location, 
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w. B. Miller, 24 October 1971; WBM 5382, inland of San Jose de 

Magdalena along the road to Guadalupe ca. 26.9 mi west of Santa 

Rosalia~Mulege road, c. Church, 24 November 1970; UA 3791, 6,8 mi north 

of San Jose Comondu, c. Church, November 1969; CAS 49456, UA 320, San 

Jose Comondu, R. J. Drake, July 1953; UA 3199, same location, v. Roth, 

15 February 1966; WBM 6011, along road from Loreto to San Javier 8.3 mi 

west of Transpeninsular Highway, elevation 750 ft, W. B. Miller, 25 

October 1972; WBM 5395, 0.6 mi east of San Javier, c. Church, 11 

December 1970; WBM 5398, 9.8 mi west of San Javier along road to Santo 

Domingo, c. Church, 12 December 1970; WBM 5814, along Transpeninsular 

Highway 45 mi south of Loreto and 31 mi northeast of Villa Insurgentes, 

in lava rockslides on· south side of arroyo, elevation 900 ft, W. B. 

Miller, 23 October 1971; CAS 36742, along road between El Obispo and 

Rancho Tinajitas, I. L. Wiggins, 20 November 1959. 

Rabdotus (Leptobyrsus) dentifer dentifer 
(Mabille, 1895) 

ANSP 148972, 161982 (both~- CAS 22846), Tortuga Island, 

California Academy of Sciences 1921 Expedition; ANSP 158989, SDNHM 46698, 

Tortuga Island, H. N. Lowe, 1932; WBM 6036, Tortuga Island, R. Moran. 

Rabdotus (Leptobyrsus) dentifer lamellifer 
(Pilsbry, 1896) 

ANSP 73646a (LECTOTYPE of Bulimulus lamellifer Pilsbry, 1896), 

ANSP 73646 (LECTOPARATYPES of same), Lower California, W. M. Gabb; 

ANSP 4270 (HOLOTYPE of Bulimulus spirifer var. orthelasmus Pilsbry, 

1898); CAS 22873 (PARATYPES of Bulimulus bakeri Hanna, 1923), San 

Antonio Point, south end of San Nicolas Bay, V. Owen, 1921; CAS 22965, 
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SDNHM 46804 (ex CAS 22965} (PARATYPES of Bulimulus ximenez Hanna, 1923), 

Carmen Island, Marquer Bay, F, Baker, J. C. Chamberlin, I; M. Johnston, 

V. Owen, J. R. Slevin, and E, P. Van Duzee, 1921; ANSP 158996a 

(LECTOTYPE of Bulimulus sanmarcosensis Pilsbry and Lowe, 1932), ANSP 

158996, SDNHM 13376 (LECTOPARATYPES of same), San Marcos Island, H. N. 

Lowe, January 1932; ANSP 158995a (LECTOTYPE of Bulimulus carmen Pilsbry '' 

and Lowe, 1932), ANSP 158995, SDNHM 11454 (LECTOPARATYPES of same), 

Carmen Island, Salinas Bay, H. N. Lowe, January 1932; SDNHM 46688, 

canyon above El Terminal, 16 mi south of Bahia de los Angeles, Baja 

California Norte, R. Moran, Spring, 1962; CAS 37323, 13 mi west of San 

Ignacio, A. G. Smith, 1961; WBM 5303, along main road to El Arco ca. 

7.5 mi west of San Ignacio, in north-facing slide of lava rocks, 

elevation ca, 600 ft, W. B. Miller and W. N. Miller, 18 December 1970; 

WBM 5415, along road from San Ignacio to Santa Rosalia 23.0 mi west of 

Rancho Las Virgenes and 4.0 mi east of San Ignacio, c. Church, 16 

January 1971; CCC 3331, WBM 6579, along Transpeninsular Highway ca. 

5 mi east of San Ignacio, in rocks, c. c. Christensen and W. B. Miller, 

4 December 1974 (1 specimen CCC 3331 dissected); CCC 3148, along Trans

peninsular Highway 39.9 mi northeast of Santa Rosalia, in rockslide, 

c. c. Christensen and J. A. Christensen, 19 December 1973; WBM 5385, 

along road to Santa Agueda ca. 17.6 mi from Santa Rosalia-Mulege road, 

in rockslides across small arroyo, c. Church, 27 November 1970; CCC 

3091, along Transpeninsular Highway 20 mi north of Mulege, in rockslide 

on north slope of hill west of highway, c. C. Christensen and J, A. 

Christensen, 20 December 1973 (1 specimen dissected); WBM 5376, along 

road to San Jose de Magdalena ca. 6.0 mi from Santa Rosalia-Mulege road, 
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in small slide left of waterhole, c. Church, 22 November 1970; WBM 5377, 

along road to San Jose de Magdalena ca. 16.7 mi from Santa Rosalia

Mulege road, in rockslide on left of road, C. Church, 23 November 1970; 

WBM 5378, along road to San Jose de Magdalena ca. 20.8 mi from Santa 

Rosalia-Mulege road, in north-facing slope below cliff across arroyo to 

left, C. Church, 24 November 1970; WBM 6463, along road to San Jose ~e 

Magdalena 20.8 mi from Santa Rosalia-Mulege road, on north-facing talus 

slope below cliffs on south side of arroyo, w. B. Miller, 4 January 

1974; WBM 5381, along road to San Jose de Magdalena ca. 26.9 mi from 

Santa Rosalia-Mulege road, in rockslides on mountain beyond tree-shaded 

clearing to left of road, c. Church, 24 November 1970; CCC 2953, ca. 6 

mi inland of Mulege, elevation ca. 250 ft, c. c. Christensen, 22 

October 1972; WBM 5387, along road to El Potrero in mountains west of 

Mulege, 15.0 mi west of Mulege bridge, c. Church, 2 December 1970; 

WBM 5991, east slope of Sierra de la Giganta southwest of Mulege, along 

trail from Pie de la Cueta (2.9 mi south of El Potrero) to Guajademi, 

in rockslide about 1.0 mi from Pie de la Cueta, elevation 2100 ft, 

W. B. Miller and D. B. Richman, 22 October 1972; WBM 5994, Pacific 

slope of Sierra de la Giga.nta southwest of Mulege, along trail from 

Pie de la Cueta to Guajademi, in rockslide ca. 3/4 mi south of summit 

of trail, elevation 2300 ft, W, B. Miller, 23 October 1972; WBM 5304, 

Concepcion Bay, along highway ca. 23 mi south of Mulege, in lava 

rockslides west of the road, W. B. Miller and W. N. Miller, 19 December 

1970; WBM 5389, Concepcion Bay, along highway 3 mi south of El Coyote, 

c. Church, 3 December 1970; WBM 5305, El Requeson, Concepcion Bay, 

ca. 27 mi south of Mulege, in rocks just above sand bar, W. B. Miller 
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and w. N. Miller, 19 December 1970; CCC 2948, same location, W. B. 

Miller, 24 October 1972; SDNHM 46685, San Antonio Point, F. Baker, 

California Academy of Sciences 1921 Expedition; CCC 3351, WBM 6566, San 

Nicolas Bay, in rocks above beach just north of ranch at San Nicolas, at 

mouth of large arroyo, c. C. Christensen and W. B. Miller, 5 December 

1974; CCC 3363, WBM 6567, 1.0 mi inland of San Nicolas, C. c. 

Christensen and W. B. Miller, 5 December 1974; CCC 3344, WBM 6471, 

along road from El Rosarito to San Nicolas Bay 5.3 mi inland of San 

Nicolas, in rockslides in arroyo, elevation ca. 100 ft, c. C. Christensen 

and W. B. Miller, 5 December 1974 (1 specimen WBM 6471 dissected); WBM 

5390, along road from El Rosarito to San Nicolas Bay 6.5 mi from Mulege

Loreto road, in rocks, C. Church, 5 December 1970; WBM 5306, along 

Canipole-San Jose Comondu road 10 mi from Canipole, in rockslide, 

elevation ca. 1000 ft, W. B. Miller and W. N. Miller, 20 December 1970; 

WBM 5411, along Canipole-La Purisima road 9.5 mi east of La Purisima, 

C. Church, 8 January 1971; UA 3795, WBM 5237, 6,5 mi north of San 

Isidro, c. Church, November 1969 (1 specimen WBM 5237 dissected); WBM 

5314, La Purisima Canyon, along Canipole-San Isidro road 3.0 mi north of 

San Isidro, elevation 600 ft, W. B, Miller and W. N. Miller, 21 December 

1970; UA 3796, WBM 5238, 6.8 mi north of San Jose Comondu, under 

volcanic boulders on north-facing slope, C. Church, November 1969 

(2 specimens WBM 5238 dissected); WBM 5310, San Jose Comondu, at edge 

of town in canyon leading to San Javier, elevation 1200 ft, W. B. 

Miller and w. N, Miller, 20 December 1970 (3 specimens dissected); CCC 

3223, 3242, along Transpeninsular Highway 2.7 mi north of road to 

Loreto, in rockslide on hill west of highway, C. c. Christensen and 
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s. Kessler, 30 July 1974 (2 specimens CCC 3223 dissected); CCC 3210, 

WBM 6001, along Loreto-San Javier road 8.3 mi from Transpeninsular 

Highway, elevation 750 ft, c. c. Christensen and W. B. Miller, 25 

October 1972; ~iBM 5394, along Loreto-San Javier road 0.6 mi east of San 

Javier, among volcanic boulders, c. Church, 11 December 1970; WBM 5818, 

San Javier, in lava rockslide immediately south of the mission, eleva

tion 1200-1500 ft, W. B. Miller, 24 October 1971; CCC 2933, WBM 6005, 

same location, c. C. Christensen and W. B. Miller, 25 October 1972 (1 

specimen CCC 2933 dissected); CCC 3615, Juncalito, W. B. Miller, 3 

January 1974; CCC 3237, same location, c. c. Christensen and S. Kessler, 

30 July 1974; WBM 5392, 1 mi south of Chuenque, in rockslide, c. Church, 

8 December 1970; ANSP 158993, SDNHM 46696, Puerto Escondido, H. N. 

Lowe, December 1931; CCC 3347, WBM 6569, along Transpeninsular Highway 

at KM 69, 43 mi north of Villa Insurgentes, among rocks south of road, 

c. c. Christensen and w. B. Miller, 5 December 1974; WBM 5812, along 

Transpeninsular Highway 31 mi north of Villa Insurgentes, in lava 

rockslides on south side of arroyo, elevation 900 ft, W. B. Miller, 23 

October 1971; CAS 36376, San Marcos Island, southwest point, P. H. 

Arnaud, Jr., G. D. Hanna, and A. E. Leviton, 31 March 1953; SDNHM 

L-1859, San Marcos Island, southwest side, elevation ca. 300 ft, R. 

Moran, 22 March 1962; CCC 3438, WBM 6649, San Marcos Island, southwest 

side, near gypsum mine, M. D. Robinson, 9 September 1970; CAS 22872, 

Coronados Island, F. Baker, J. c. Chamberlin, I. M. Johnston, and J. R. 

Slevin, 1921; SDNHM L-1861, Coronados Island, south end of island, all 

elevations, R. Moran, 3 April 1962; CCC 3240, coronados Island, c. c. 

Christensen, 1 August 1974; SDNHM 46805, Carmen Island, H. N. Lowe; 
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ANSP 158994, Carmen Island, south end, H. N. Lowef CAS 36383, Carmen 

Island, 1953 Orca Expedition; CCC 3215, WBM 6651, Carmen Island, Puerto 

Ballandra, in rockslide ca. 0.5 rni up main arroyo, c. c. Christensen, 

1 August 1974 (2 specimens CCC 3215 dissected); CAS 22863, SDNHM 48057, 

Danzante Island, south anchorage, F. Baker, 15 June 1921; ANSP 158992, 

CAS 56146, SDNHM 46697, Danzante Island, H. N. Lowe; SDNHM L-1876, 

Danzante Island, elevation 32-165 ft, R. Moran, 7 April 1962; CAS 40276, 

Danzante Island, I. L. Wiggins, 21 and 22 June 1964; CAS 49444, 

Monserrate Island, H. N. Lowe, 1931 (~ R. J. Drake); CAS 36350, San 

Jose Island, J. Ball, J. P. Figq-Hoblyn, and G. D. Hanna, 1953. 

Rabdotus (Leptobyrsus) dentifer johnstoni 
(Hanna, 1923) 

ANSP 331830, Isla San Benito; CAS 43274, Monserrate Island, 

I, L. Wiggins, 24 June 1964; ANSP 142979, 161983, Santa Catalina 

Island, California Academy of Sciences 1921 Expedition; ANSP 158988, 

Santa Catalina Island, H. N. Lowe, 1932; CCC 3439, WBM 5250, Santa 

Catalina Island, west side, M. D. Robinson, June 1970 (3 specimens 

WBM 5250 dissected); CCC 3426, WBM 6333, Santa Catalina Island, L. T. 

Findley, 13-16 April 1972. 

Rabdotus (Leptobyrsus) dentifer slevini 
(Hanna, 1923) 

CAS 22845, Monserrate Island, north anchorage, J. C. Chamberlin, 

I. M. Johnston, V. Owen, J. R. Slevin, and E. P, Van Duzee, 24 May 

l92lf CCC 3267, SDNHM 46734, WBM 6424 (all ex CAS 22845), same datas 

ANSP 158987, Monserrate Island, H. N. Lowe, 15 December 1931 (1 specimen 

dissected); SDNHM 46728, Monserrate Island, H, N. Lowef SDNHM 46852, 
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Monserrate Island, R. c. Banks, 11 May 1963; SDNHM 48055 (ex CAS 22840), 

Santa Cruz Island, California Academy of Sciences 1921 Expedition; 

ANSP 158986, Santa Cruz Island, H. N. Lowe, January 1932 (1 specimen 

dissected); SDNHM 16416, Santa Cruz Island, H. N. Lowe~ CAS 36352, 

Santa Cruz Island, P, H. Arnaud, J. Ball, J. P. Figg-Hoblyn, and G. D. 

Hanna, 26 March 1953; CCC 3270, WBM 6423 (in part; mixed lot) (both ex 

CAS 36352t, same data; SDNHM L~l871, Santa Cruz Island, southwest side, 

at elevations greater than 50 ft, W. K. Emerson, 18 April 1962. 

Rabdotus (Leptobyrsus) chamberlin± 
(Hanna, 1923) 

SDNHM L-1860, Isla San Diego, Baja California, W. K. Emerson, 

C. E. Shaw, and M. Soule, 1~ April 1962; CCC 3265, WBM 6428 (both~ 

CAS 380071, Isla San Diego, I. L. Wiggins, 19 April 1962~ 

Rabdotus (Leptobyrsus) gabbi (Crosse and 
Fischer, 1872) 

ANSP 73647a (LECTOTYPE of Bulimulus gabbi Crosse and Fischer, 

18721 1 ANSP 73647 (LECTOPARATYPES of same), L. California, W. M. Gabb; 

CCC 3562, rock outcrop on east side of road to La Presa 2.6 mi north-

east of its junction with road between San Luis Gonzaga and El Obispo, 

elevation 600ft, c. c. Christensen and J. A. Christensen, 16 December 

1975; CCC 3266, WBM 6427 (both ~. CAS 36742) , on road between El 

Obispo and Rancho Tinajitas, I. L. Wiggins, 20 November 1959; CCC 3576, 

on northeast side of Transpeninsular Highway at KM 135 (measured north 

from La Paz}, among boulders on south slope of small arroyo about 250ft 

south of microwc:we station "El Rifle," elevation 400 ft, C. C. 

Christensen and J. A. Christensen, 26 December 19JS; CCC 3353, WBM 6574, 
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in rock outcrop on northeast side of Transpeninsular Highway about 0.4 

mi northwest of KM 105 (measured north from La Paz), elevation 400ft, 

c. c. Christensen and W, B. Miller, 6 December 1974; WBM 5807, in loose 

rocks below caprock on southeast slope of large arroyo crossing Trans

peninsular Highway at KM 77 (measured north from La Pnz), ca, 0.6 mi 

northeast of highway, R. S, Houston, J. D. Kudenov, and W. B. Miller, 

23-26 October 1971; CCC 3217, same locality, c. c. Christensen, 3 

August 1974; CCC 3330, WBr-1 6472, same locality, c. C. Chr.istensen and 

W. B. Miller, 6 December 1974 (1 specimen WBM 6472 dissected). 

Rabdotus (Leptobyrsus) hannai (Pilsbry, 1927) 

ANSP 141418 (PARATYPES of Bulimulus hannai Pilsbry, 1927), 

Margarita Island, Magdalena Bay, G. D. Hanna, 1922; CCC 3428, WBM 6536, 

Magdalena Island, in rocks in ravine below Mt. Isabel, just south of 

ridge which projects at Punta Belcher, c. c. Christensen and W. B. 

Miller, 17 May 1975 (1 specimen CCC 3428, 2 specimens WBM 6536 

dissected); USNM 101036, St. Margarita Id., U, S. F. C, St. Albatross; 

USNM (no catalog number), Margarita Is., Nelson and Goldman, U. s. 

Biol. Survey, 30 November 1905; USNM 265825, Margarita Id., Bartsch, 

19 March 1911; CCC 3261, WBM 6425 (_both ~ CAS 23591), Margarita Island, 

G. D. Hanna; ANSP 158990, SDNHM 46729, Margarita Island, H, N. Lowe; 

CCC 3527, WBM 6528, Margarita Island, in rocky outcrops in hills just 

west of road between Puerto Alcatraz and Puerto Cortez, c. c. 

Cl>..ristensen and W. B. Miller, 20 May 1975 (1 specimen CCC 3527, 1 

specimen WBM 6528 dissected), 
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Rabdotus (Leptobyrsus) spirifer (Gabb, 1868) 

ANSP 25718a (LECTOTYPE of Bulimus spirifer Gabb, 1868), ANSP 

25718 (LECTOPARATYPES of same), Lower California, W, M. Gabb; WBM 5824, 

Sierra de Cacachila, along La Paz-Los Planes road 9.3 mi southeast of 

La Paz-Todos Santos road, elevation ca. 1450 ft, R. s. Houston, J. 

Kudenov, and w. B. Miller, 27 October 1971; CCC 3323, WBM 6477, Sierra 

de Cacachila, along La Paz-Los Planes road 2.1 mi southeast of La Huerta 

and 14.4 mi southeast of La Paz-Todos Santos road, elevation 2100-2200 

ft, c. C. Christensen and W. B. Miller, 8 December 1974 (3 specimens 

CCC 3323, 2 specimens WBM 6477 dissected); WBM 6575, Sierra de Cacachila, 

4.6 mi southeast of La Huerta and 0.5 mi southwest of La Paz-Los Planes 

road, in rock outcrops, W. B. Miller, 8 December 1974; WBM 5826, Sierra 

de Cacachila, along La Paz-Los Planes Road 20.2 mi southeast of La 

Paz-Todos Santos road, elevation ca. 2250 ft, R. S. Houston, J. Kudenov, 

and W. B, Miller, 27 October 1971; WBM 5410, Sierra de Cacachila, along 

La Paz..-Los Planes road 15.5 mi west of Los Planes, in granite outcrop, 

c. Church, 30 December 1970; UA 3797, along road to El Carrizal 2 mi 

west of La Paz-Todos Santos road and 7 mi south of San Pedro, C. Church, 

December 1969; WBM 5371, mountains east of La Paz..-Todos Santos road, 

near road from Valle Perdido to Las Gallinas, 0,3 mi southeast on side 

road from point 1.2 mi from shrine near Las Gallinas, in boulders along 

creek, c. Church, 20 December 1970 (2 specimens dissected}; CCC 3092, 

WBM 6413, same location, C, c. Christensen and w. B. Miller, 29 

December 1973 (5 specimens CCC 3092 dissected); CCC 3089, 3182, WBM 

6323, along road from Valle Perdido to ranch at Bajada del Molino 2.0 mi 

east of Bajada del Molino, in rockslides below north-facing cliff in 
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arroyo, elevation ca. 1400 ft, c. c. Christensen and W. B. Miller, 

28-29 December 1973 (1 specimen WBM 6323 dissected); CAS 36544 (in 

part; mixed lot}, 1.3 mi north of El ~riunfo, A. G. Smith, 20-21 

January 1959; USNM 56947 (in part; mixed lot), Lower California, Gabb, 

Stearns collection; USNM 56948, 58650, 321056, Lower California. 

Rabdotus (Leptobyrsus} rimatus (Pfeiffer, 1846) 

USNM 126132 (in part, mixed lot; SYNTYPE of Bulimulus inscendens 

var. monticola Dall, 1893), 3000 ft elevation, Sierra Laguna, Eisen; 

CCC 3552, in small canyon in mountains east of old Punta Arena de la 

Ventana-San Antonio road 0.8 mi north of its junction with road leading 

3.5 mi west to Los Planes, elevation ca. 500 ft, c. c. Christensen, 

19_ December 19J5; CAS 18366, Rancho Guamuchil, J, R. Slevin, 7 August 

191~; WBM 5327, along trail in arroyo west of Boca de la Sierra, eleva

tion 1000-1600 ft, W. B. Miller, 26 December 1970; CCC 3335, 3365, 3373, 

3403, WBM 6476, 6555, along trail 1-2 mi west of Boca de la Sierra, 

c. c. Christensen and W. B. Miller, 7 December 1974 (4 specimens CCC 

3335, 4 specimens 3365, 2 specimens WBM 6555 dissected); CAS 43234, 

Canon San Pedro, be·tween Cayuco and San Pedro, ca, 5 mi west of Caduano, 

elevation 300-400 ft, R. Moran, 12 May 1959; CCC 3559, Arroyo Candelaria 

4.2 mi east of Migrino and 2.1 mi west of Candelaria, elevation 300 ft, 

c. c. Christensen and J, A, Christensen, 22 December 1975; CCC 3581, 

Arroyo Candelaria 2.3 mi east of Migrino, elevation 200 ft, c. c. 

Christensen and J. A. Christensen, 21 December 1975; CCC 3557, Arroyo 

Candelaria at Migrino, c. c. Christensen and J, A. Christensen, 21 

December 1975; USNM 130530, Sierra San Lazaro, Eisen; CCC 3190, 
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WBM 6370, mountains immediately behind Cabo San Lucas, ca. 1/4 mi west 

of north end of town of San Lucas, in rock outcrops in no~th-facing 

cliffs, c. C. Christensen, J. A. Christensen, and w. B. Miller, 24 

December 1973 (2 specimens CCC 3190, 2 specimens WBM 6370 dissected); 

CCC 3117, WBM 6392, along Santa Clara Catarina-Los Frailes road 23.4 mi 

northeast of Santa Catarina and 3. 2 mi west of where road leaves the 

coast, elevation 550ft, c. c. Christensen, J. A. Christensen, and W. B. 

Miller, 26 December 1973 (2 specimens CCC 3117 dissected); CCC 3079, 

3103, WBM 6378, along Santa Catarina-Los Frailes road 3.2 mi northeast 

of Santa Catar.na, c. c. Christensen, J. A. Christensen, and W. B. 

Miller, 23 December 1973 (5 specimens CCC 3103 dissected); WBM 6408, 

same location, W. B. Miller, 26 December 1973; CCC 3542, 0.6 mi south-

west of Rancho La Laguna and ca. 6 mi northeast of San Jose del Cabo, 

elevation 300 ft, c. c. Christensen and J. A. Christensen, 23 December 

1975; USNM 126127, San Jose del Cabo, Bryant; USNM 130531, L. Cal., 

Eisen. 

Rabdotus (Leptobyrsus) veseyianus 
Dall, 1893) 

USNM 34122 (SYNTYPES of Bulimulus (Leptobyrsus) veseyianus Dall, 

1893), Espiritu Santo Island, Gulf of California, L. Belding; CCC 3225, 

Espiritu Santo Island, southwest side, C. C. Christensen, 5 August 1974 

(2 specimens dissected) . 

Rabdotus (Leptobyrsus) excelsus (Gould, 1853) 

ANSP 25702a (LECTOTYPE of Bulimulus excelsus var. sinaloae 

Pilsbry, 1897); ANSP 25702 (LECTOPARATYPE of same), Sinaloa, Mexico, 



324 

W. M. Gabb; USNM 24774, La Paz; USNM 34117, 126130, La Paz, Belding; 

USNM 321052, La Paz, Henderson collection; ANSP 153954, La Paz, in rock 

slides, H. N. Lowe, February 1929; SDNHM 46716, La Paz, H. N. Lowe; WBM 

3552, north slope La Calavera Mt., above Playa Coromuel, in rock slides, 

w. B. Miller, 18 April 1958; WBM 5831, Playa Coromuel, in rock slides 

abova beach, R. s. Houston, J. Kudenov, and W. B. Miller, 28 October 

1971 (2 specimens dissected); CCC 2927, same location, c. C. Christensen, 

26 October 1972; CAS 36522, 12.9 mi east of La Paz on road to Las 

Cruces, A. G. Smith; USNM (no catalog number), Espiritu Santo, off 

Lower Califo:rnia, Belding. 

Rabdotus (Leptobyrsus) ceralboensis (Hanna, 1923) 

WBM 6423 (in part; mixed lot), Santa Cruz Island, P. H. Arnaud, 

Jr., J. Ball, J. P. Figg-Hoblyn, and G. D. Hanna, 1953; CCC 3262, WBM 

6422 (both ex eAS 36347), Cerralvo Island, 1 mi southeast of Piedras 

Gordas Point, G. D. Hanna, 20-21 March 1953; CCC 3263, v.:BH 6421 (both ex 

CAS 36348), Cerralvo Island, California Academy of Sciences 1953 "Orca" 

Expedition; SDNHM 45102, Cerralvo Island, southwest end, in arroyo half 

way between sea and divide, W. Farmer and R. Banks, 22 l·1ay 1962; SDNHM 

(no catalog number), Cerralvo Island, w. Farmer, 22 May 1962 (1 speci

men dissected) . 

Rabdotus (Leptobyrsus) pallidior (Sowerby, 1833) 

USNM 58652 (LECTOTYPE of Bulimulus (Scutalus) pallidior variety 

striatul1lS Dall, 1893), Carmen Island, Stearns Collections; USNM 56951, 

Carmen Id.; UA 14524, 31.5 mi north (by road) of La Paz, H. D. Robinson, 

24 January 1972; WBM 5317, 1.3 mi south of Todos Santos, in rock outcrop, 
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elevation ca. 100 ft, w. B. Miller and w. N. Miller, 23 December 1970; 

WBM 6445, along road to La Burrera 0.6 rni southwest of La Burrera, W. 

B. Miller, 30 December 1973; CCC 3124, along road to La Burrera 0.8 mi 

southwest of La Burrera, elevation 1900 ft, c. C. Christensen and W. B. 

Miller, 30 December 1973 (1 specimen dissected); CCC 3720, along road to 

La Burrera ca. 1.5 mi southwest of La Burrera and 12.3 mi east of Todos 

Santos-Cabo San Lucas road, elevation 1600 ft, C. C. Christensen and J. 

A. Christensen, 20 December 1975; WBM 5362, along road to La Burrera 2.0 

mi southwest of La Burrera and 12.0 mi east of Todos Santos-Cabo San 

Lucas road, c. Church, 22 December 1970 (1 specimen dissected); CCC 3113, 

3278, WBM 6327, same lucation, c. C. Christensen, J. A. Christensen, and 

w. B. Miller, 30 December 1973 (3 specimens CCC 3113, 2 specimens CCC 

3278, 2 specimens WBM 6327 dissected); CC 3548, along road to La Burrera 

7.0 mi east of Todos Santos-Cabo San Lucas road, elevation 1000 ft, C. C. 

Christensen and J. A. Christensen, 20 December 1975; WBM 6598, along 

road to La Burrera 5.3 mi east of Todos santos-Cabo San Lucas road and 

1.0 mi east of junction with road to Los Horconsitos, W. B. Miller, 30 

December 1973; WBM 5370, along road to La Burrera and Los Horconsitos 

3.0 mi east of Todos Santos-Cabo San Lucas road, c. Church, 21 December 

1970 (2 specimens dissected); WBM 6774, same location, w. B. Miller, 

29 December 1973, CCC 3545, ca. 5 mi south of Todos Santos, at experi

mental jojoba farm, c. c. Christensen and J. A. Christensen, 19 December 

1975; CAS 31580, San Venancio ranch, east of Pescadero, E. S. Ross, 8 

October 1941; CCC 3567, al0ng Todos Santos-Cabo San Lucas road 3.1 mi 

south of Las Piedritas and ca. 19.8 mi south of Todos Santos, C. C. 

Christensen and J. A. Christensen, 20 December 1975; CCC 3575, along 
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Todos Santos-cabo San Lucas road 2.2 mi north of Las Barrancas, eleva

tion 500 ft, C. c. Christensen, 21 December 1975; CCC 3585, Arroyo 

Candelaria 2.3 rni northeast of Migr~o, elevation 200 ft, c. C. 

Christensen and J. A. Christensen, 21 December 1975; CCC 3234, along 

Todos Santo-Cabo San Lucas road 2.2 rni north of El Saucito, elevation 

1500 ft, C. c. Christensen, 9 August 1974; CCC 3189, WBM 6372, in wash 

below mountains immediately behind Cabo San Lucas, ca 1/4 rni west of 

north end of town of San Lucas, c. c. Christensen, J. A. Christensen, 

and W. B. Miller, 24 December 1973; TJSNM 8352, c. St. Lucas, Xantus; 

USNM 8553, Cape St. Lucas, Xantus. CCC 3184, 4.7 rni southeast of San 

Bartolo in small arroyo entering north side of main arroyo, C. C. 

Christensen and J. A. Christensen, 21 December 1973; CCC 3193, WBM 6772, 

along San Bartolo-Santiago road 0.8 mi S of Rancho Buena Vista monu

ment, C. C. Christensen, J. A. Christensen, and W. B. Miller, 27 

December 1973 (1 specimen CCC 3193 dissected); WBM 6404, along San 

Bartolo-Santiago road at junction with road to El Coro (near Rancho 

Buena Vista), in rocks in wash, w. B. Miller, 18 December 1973 (1 speci

men dissected); WBM 5369, along coast road from Agua Caliente to Las 

Frailes 5.2 mi northwest of La Ribera, on tree trunk, c. Church, 29 

December 1970 (2 specimens dissected); CCC 3690, along La Ribera-Los 

Frailes road 5.0 mi northwest of Casa Huespedes Laguna and ca. 5 mi 

southeast of La Ribera, elevation 200ft, c. C. Christensen and J. A. 

Christensen, 24 December 1975; CCC 3727, along La Ribera-Los Frailes 

road 3.1 mi northwest of Casa Huespedes Laguna and ca. 6.7 mi southeast 

of La Ribera, C. C. Christensen and J. A. Christensen, 24 December 1975; 

WBM 6551 (ex SSB 7243}, hills near Punta Arena (Lat. 23° 40'N, Long. 
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109° 30'W); CCC 3211, along San Bartolo-Santiago road 9.8 mi south of 

Rancho Buena Vista, c. c. Christensen and J. A. Christensen, 21 December 

1973 (5 specimens dissected}; CCC 3269, WBM 6426 (both~ CAS 43272), 11 

km south of Mission Santiago or l mi south of Refugio, G. D. Hanna and 

G. w. Durham, 24 April 1965; CCC 3361, WBM 6564, 1.5 mi southeast of 

Boca de la Sierra, C. c. Christensen and W. B. Miller, 7 December 1974; 

CCC 3204, along Santiago-San Jose del Cabo road 4.5 mi south of Caduano, 

C. C. Christensen and J. A. Christensen, 21 December 1973; CCC 3180, WBM 

6547, along Santa Catarina-Los Frailes road 19.4 mi northeast of Santa 

Catarina, elevation 350 ft, C. c. Christensen and w. B. Miller, 26 

December 1973; WBM 6465, 6548, along Santa Catarina-Los Frailes road 17.9 

mi northeast of-santa Catarina, elevation 650 ft, w. B. Miller, 26 

December 1973 (1 specimen WBM 6465 dissected); CCC 3194, WBM 6549, along 

Santa Catarina-Los Frailes road 15.9 mi northeast of Santa Catarina, 

elevati-on 800 ft, C. c. Christensen, J. A. Christensen, and W. B. 

Miller, 26 December 1973; CCC 3104, WBM 6588, along Santa Catarina-Los 

Frailes road 15.6 mi northeast of Santa Catarina, C. C. Christensen, 

J. A. Christensen, and w. B. Miller, 26 December 1973; CCC 3608, along 

Santa Catarina-Los Frailes road 13.5 mi northeast of Sant·a Catarina, 

elevation 1200 ft, C. C. Christensen and J.·A. Christensen, 23 December 

1975 (l specimen dissected); CCC 3136, San Jose Viejo, C. C. Christensen 

and J. A. Christensen, 21 December 1973; CCC 3075, \ffiM 6478, 1.1 mi 

south of Rancho Los Dedos, which is ca. 2.3 mi south of Santa Catarina

Los Frailes road at a point ca. 5.4 mi east of Santa Catarina, C. c. 

Christensen, J. A. Christensen, and W. B. Miller, 23 December 1973 (1 

specimen CCC 3075 dissected); CCC 3683, WBM 6771, near coast 11.5 mi 
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northeast of Rancho La Laguna and 4.3 mi northeast of Carnparnento La 

Fortuna, c. c. Christensen, J. A. Christensen, and W. B. Miller, 23 

December 1973; CCC 3708, Rancho La Laguna, ca. 8 rni northeast of San 

Jose del Cabo, c. C. Christensen and J. A. Christensen, 23. December 1975; 

CCC 3127, WBM 6329, 1.1 mi northeast of lighthouse to northeast of San 

Jose del Cabo and ca. 4.5 rni southwest of Rancho La Laguna, C. c. 

Christensen; J. A. Christensen, and w. B. Miller, 23 December 1973 (2 

specimens CCC 3127, 2 specimens WBM 6329 dissected); USNM 34120, San 

Jose, Belding; CCC 3118, seaward of San Jose del Cabo-Cabo San Lucas 

road 14.4 mi northeast of Cabo San Lucas (at KM 24 on Transpeninsular 

Highway), c. c. Christensen and J. A. Christensen, 21 December 1973, 

ANSP 68732, L. Califa. 

Rabdotus (Leptobyrsus) harribaueri 
(Jacobson, 1958) 

WBM 6406, along road to El Cardona! 0.5 mi south of Punta 

Pescadores, elevation ca. 30 ft, W. B. Miller, 17 December 1973; WBM 

6326, along road to El Cardona!, near Punta Pescadores, 5.8· mi north of 

junction with San Bartolo-Santiago road, in small rockpiles at south 

edge of broad wash, w. B. Miller, 20 December 1973 (2 specimens dis-

sected); CCC 3726, along La Ribera-Los Frailes road 0.8 mi north of El 

Pulmo, c. c. Christensen and J. A. Christensen, 24 December 1975; CCC 

3171, Bahia Pulmo, R. C. Brusca, 6 March 1974; CCC 3570, 3571, 0.3 mi. 

east of Santa Catarina-Los Frailes road 5.3 mi south of Los Frailes, 

under rocks and on trunks of trees, elevation 50 ft, c. c. Christensen 

and J. A. Christensen, 24 December 1975; CCC 3106, WBM 6550, along 

Santa Catarina-Los Frailes road 28.4 mi northeast of Santa Catarina and 
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1.8 mi north of point where road first reaches coastline northeast of 

Santa Catarina, c. C. Christensen, J. A. Christensen, and W. B. Miller; 

CCC 3150, WBM 6539, along Santa Catarina-Los Frailes road 25.6 mi north

east of Santa Catarina and 1.0 rni west of point where road-first reaches 

coastline, elevation 150-200 ft, c. c. Christensen, J. A. Christensen, 

and W. B. Miller, 26 December 1973; CCC 3116, WBM 6325, along S_anta 

Catarina-Los Frailes road 23.4 rni northeast of Santa Catarina and 3.2 

mi west of point where road first reaches coastline, under rocks in 

cliffs forming low, narrow, gorge in wash through which road passes, 

elevation 550 ft, c. C. Christensen, J. A. Christensen, and w. B. Miller, 

26 December 1973 (4 specimens CCC 3116, 1 specimen WBM 6325 dissected); 

WBM 6540, along Santa Catarina-Los Frailes road 23.0 rni northeast of 

Santa Catarina and 3.6 rni west of point where road first reaches coast

line, elevation 550 ft, w. B. Miller, 26 December 1973; WBM 6541, along 

Santa Catarina-Los Frailes road 22.3 rni northeast of santa Catarina and 

4.3 rni west of point where road first reaches coastline, elevation 550· 

ft, w. B. Miller, 26 December 1973; WBM 6542, along Santa Catarina-Los 

Frailes road 21.8 rni northeast of Santa Catarina and 4.8 rni west of 

point where road first reaches coastline, elevation 650 ft, w. B. 

Miller, 26 December 1973; WBM 6543, along Santa Catarina-Los Frailes 

road 21.1 rni northeast of Santa Catarina and 5.5 rni west of point where 

road first reaches coastline, elevation 750 ft, W. B. Miller, 26 

December 1973; WBM 6544, along Santa Catarina-Los Frailes road 21.0 rni 

northeast of Santa Catarina-Los Frailes road and 5.6 rni west of point 

where road first reaches coastline, elevation 750 ft, W. B. Miller, 26 

December 1973; CCC 3107, WBM 6545, along Santa Catarina-Los Frailes road 
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20.2 mi northeast of Santa Catarina and 6.4 mi west of point where road 

first ·reaches coastline, elevation 650ft, c. c. Christensen, J. A. 

Christensen, and w. B. Miller, 26 December 1973. 

Rabdotus (Leptobyrsus) cosmicus (Mabille, 1895) 

WBM 5352, in canyon in mountains east of old Punta Arena de la 

Ventana-San Antonio road 2.0 mi north of its junction with road leading 

3.5 mi west to Los Planes, in granite boulders, C. Church, 30 December 

1970 (1 specimen dissected); CCC 3553, in small canyon in mountains east 

of old Punta Arena de la Ventana-San Antonio road 0.8 mi north of its 

junction with road leading 3.5 mi west to Los Planes, elevation 500 ft, 

C. C. Christensen, 19 December 1975; UA 5289, 3 mi southeast of San 

~ntonio, M. D. Robinson, 12 July 1970; CCC 3272, WBM 6438, 1.4 mi from 

main highway at San Bartolo along road to microwave station, among 

granite boulders in deep ravine above the town, elevation ca. 1400 ft, 

w. B. Miller, 19 December 1973 (1 specimen CCC 3272, 1 specimen WBM 

6438 dissected); CCC 3326, WBM 6561, same location, C. C. Christensen 

and W. B. Miller, 8 December 1974; WBM 5332, ca. 0.6 mi southeast of San 

Bartolo, along south side of arroyo, on north-facing slope among large 

boulders, elevation ca. 800 ft, w. B. Miller, 28 December 1970; WBM 

5342, ca. 1.8 mi southeast of San Bartolo, along south side of arroyo, 

on north-facing slope among granite boulders, elevation 800 ft, W. B. 

Miller, 28 December 1970; CCC 3590, 5.7 mi southeast of San Bartolo, 

elevation ca. 1100 ft, c. c. Christensen, 25 December 1975; WBM 6450, 

ca. 0.5 mi beyond El Cora (near Rancho Buena Vista) along trail leading 
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W. B. Miller and W. B. Miller III, 18 December 1973. 

Rabdotus (Leptobyrsus) montezuma (Dall, 1893) 
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USNM 8564 (LECTOTYPE of Bulimulus (Scutalus) montezuma Dall, 

1893), Cape St. Lucas, Xantus; CCC 3322, 3 mi southeast of San Antonio, 

M. D. Robinson, 12 July 1970; CCC 3147, WBM 6383, La Laguna, along trail 

from cabin to crest of trail at beginning of descent to La Burrera, 

elevation ca. 6500-6800 ft, c. C. Christensen and w. B. Miller, 1 

January 1974; WBM 6384, along trail from La Burrera to La Laguna, from 

6000 ft level to summit at ca. 6800 ft, w. B. Miller, 1 January 1974; 

CCC 3140, along trail from La Burrera to La Laguna, 4500-6000 ft, C. c. 

Christensen, 1 January 1974; WBM 6773, large slide along trail from La 

Burrera to La Laguna, elevation ca. 3000 ft, W. B. Miller, 2 January 1974; 

USNM 126135, Sierra Laguna, elevation 3500 ft, Eisen; WBM 5324, along 

trail in arroyo west of Boca de la Sierra, elevation 1000-1600 ft, W. 

B. Miller, 26 December 1970; CCC 3336, 3366, 3372, WBM 6554, along trail 

1-2 mi west of Bcca de la Sierra, c. c. Christensen and W. B. Miller, 7 

December 1974 (3 specimens CCC 3366 dissected); USNM 190294, 10 mi west 

of Miraflores, foothills, 1500 ft, Nelson and Goldman, 20 January 1906; 

USNM 129287, 1-3000 ft, Sierra El Taste, c. St. Lucas, Eisen; CCC 3588, 

Arroyo Candelaria 4.2 mi east of Migrino and 2.1 mi west of Candelaria, 

elevation 300ft, c. C. Christensen and J. A. Christensen, 22 December 

1975; CCC 3582, Arroyo Candelaria 2.3 mi east of Migrino, elevation 

200ft, c. C. Christensen and J. A. Christensen, 21 December 1975; WBM 

5353, ~long Todos Santos-Cabo San Lucas road 6.2 mi south of Migrino, in 
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granite outcroppings near road, C. Church, 23 December 1970 (1 specimen 

dissected); WBM 5318, along Todos Santos-Cabo San Lucas road 2.2 mi 

north of El Saucito, in granite rockpi1es at crest of hill, elevation 

1200 ft, w. B. Miller and W. N. Miller, 23 December 1970; CCC 3206, 

along Todos Santos-cabo San Lucas road 2.2 rni north of El Saucito, in 

granite rockpiles at crest of hill to seaward of road, elevation ca. 1500 

ft, c. c. Christensen, J. A. Christensen, and w. B. Miller, 22 December 

1973; CCC 3232, same location, C. C. Christensen, 9 August 1974; CCC 

3093, WBM 6453, along Todos Santos-Cabo San Lucas road 2.1 mi north of 

El Saucito, among granite rocks inland of the road, elevation ca. 1500 

ft, c. c. Christensen, J. A. Christensen, and w. B. Miller, 22 December 

1973 (3 specimens CCC 3093, 1 specimen WBM 6453 dissected); CCC 3592, 

same location, c. c. Christensen and J. A. Christensen, 22 December 

1975; USNM 9105, Cape St. Lucas, Xantus; ANSP 68733, L. Califa., ex 

W. H. Dall. 

Rabdotus (Leptobyrsus) beldingi (Cooper, 1892) 

USNM 126132 (in part, mixed lot; SYNTYPE of Bulimulus inscendens 

var. monticola Dall, 1893), Sierra Laguna, 3000 ft, Eisen; USNM 126132a 

(in part, mixed lot; SYNTYPE of Bulimulus inscendens var. alta Dall, 

1893) , Sierra Laguna, 3000 ft, Eisen; USNM 190293 (in part; mixed lot) , 

El Sauz, Sierra Laguna, 5000 ft, Nelson and Goldman, 23 January 1906; 

USNM 190292, La Laguna, Sierra Laguna, Nelson and Goldman, 27 January 

1906; CCC 3111, WBM 6322, La Laguna, Sierra Laguna, in rocks on steep 

slope along creek near cabin, elevation ca. 6500 ft, C. C. Christensen 

and w. B. Miller, 31 December 1973 (2 specimens CCC 3111, 1 specimen 
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WBM 6322 dissected); CCC 3144, La Laguna, along trail from cabin to 

crest of trail at beginning of descent to La Burrera, elevation ca. 

6500-6800 ft, C. c. Christensen,·! January 1974; CCC 3178, WBM 6375, at 

crest of trail from La Burrera to La Laguna, at beginning of descent to 

La Burrera, elevation ca. 6800 ft, C. C. Christensen and W. B. Miller, 

1 January 1974; CCC 3119, along trail from La Burrera to La Laguna, 

below crest, C. c. Christensen, 31 December 1973; USNM 130529, Sierra 

San Lazaro, 2000 ft, G. Eisen; USNM 126133, San Jose del Cabo, Cape St. 

Lucas, Belding, received from Cooper; University of California Museum 

of Paleontology, locality R760, ex J. G. Cooper collection, 2 speci

mens labeled "Bulimulus Bryanti, Dall. Lower Cal." 2 specimens labeled 

"Bulimulus Beldingi, Dall. Lower Cal." 

Rabdotus (Leptobyrsus) altus (Dall, 1893) 

USNM 126132a (in part, mixed lot; SYNTYPE of Bulimulus (Lepto

byrsus) inscendens var. alta Dall, 1893), 3000 ft, Sierra Laguna, 

Eisen; CCC 3273, WBM 6439, 1.4 mi from main highway at San Bartolo 

along access road to microwave station, among granite boulders in deep 

ravine above the town, elevation ca. 1400 ft, w. B. Miller, 19 December 

1973 (5 specimens CCC 3273, l specimen WBM 6439 dissected); CCC 3357, 

WBM 6474, same location, C. c. Christensen and W. B. Hiller, 8 December 

1974 (4 specimens CCC 3357, 3 specimens WBM 6474 dissected); WBM 5333, 

ca. 0.6 mi southeast of San Bartolo, along south side of arroyo on 

north-facing slope, among large granite boulders, elevation ca. 800 ft, 

w. B. Miller, 28 December 1970; CAS 36543, 1.3 mi southeast of San 

Bartolo in San Bartolo Arroyo, A. G. Smith, 20 January 1959; WBM 5343, 
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ca. 1.8 mi southeast of San Bartolo, along south side of arroyo, on 

north-facing slope among granite boulders, elevation ca. 800 ft, W. B. 

Miller, 28 December 1970. 

Rabdotus (Leptobyrsus) laevapex Christensen 
and Miller, 1977 

CAS 57942 (HOLOTYPE of Rabdotus laevapex Christensen and Miller, 

1977), CAS 57943, CCC 3218, WBM 6810 (all PARATYPES of same), west side 

of Cerralvo Island, approximately 0.5 km (0.3 mi) inland of the beach 

at El Limana anchorage, in a small rockslide on the south slope of a 

narrow arroyo, elevation 50-100 m (ca. 165-330 ft), c. C. Christensen, 

8 August 197~ (1 specimen CAS 57942, 4 specimens CCC 3218, 1 specimen 

WBM 6810 dissected) . 

Rabdotus (Leptobyrsus) xantusi (Binney, 1861) 

USNM 9017 (LECTOTYPE of Bulimus xantusi Binney, 1861), promont. 

San Lucas, Xantus; CCC 3087, 3188, WBM 6401, along road from Valle 

Perdido to ranch at Bajada del Molino 2.0 mi by road from Bajada del 

Molino, in rockslides on north-facing slope of large arroyo south of 

road, elevation 1400 ft, C. c. Christensen and W. B. Miller, 28 and 29 

December 1973; CCC 3120, along trail from La Burrera to La Laguna, C. C. 

Christensen, 31 December 1973; WBM 6389, large rockslide along trail 

from La Burrera to La Laguna, elevation ca. 3000 ft, W. B. Miller, 2 

January 1974; CAS 31587, Sierra Laguna, Los Animas Ranch, B. Hammerly 

and E. s. Ross, 12 October 1941; WBM 5329, in canyon west of Boca de la 

Sierra ca. 4 mi by trail from town, at base of large north-facing 

vertical cliff, elevation ca. 1500 ft, W. B. Miller, 26 December 1970; 



335 

WBM 6559, in rockpiles 1 to 2 mi above Boca de la Sierra, W. B. Miller, 

7 December 1974; CCC 3560, Arroyo Candelaria 2.1 mi west of Candelaria, 

elevation ca. 300 ft, c. C. Christensen, 22 December 1975; CCC 3579, 

Arroyo Candelaria, 2.3 mi east of Migrino, elevation 200 ft, C. C. 

Christensen, 21 December 1975 (1 specimen dissected); WBM 5322, along 

Todos Santos-cabo San Lucas road 2.2 mi north of El Saucito, in granite 

rockpiles at crest of hill to seaward of road, elevation ca 1500 ft, 

w. B. Miller and w. N. Miller, 23 December 1970 (1 specimen dissected); 

CCC 3097, 3207, WBM 6582, same location, c. c. Christensen and W. B. 

Miller, 22 December 1973; CCC 3233, same location, c. c. Christensen, 

9 August 1974; CCC 3276, along Todos Santos-Cabo San Lucas road 2.1-

2.2 mi north of El Saucito, w. B. Miller, 22 December 1973 (1 specimen 

dissected); CCC 3096, WBM 6436, along Todos Santos-Cabo San Lucas road 

2.1 mi north of El Saucito, in granite outcrop on inland side of road, 

elevation 1500 ft, C. c. Christensen and W. B. Miller, 22 December 1973. 

Rabdotus (Plicolumna) inscendens (Binney, 186~) 

USNM 9016 (SYNTYPES of Bulimus inscendens Binney, 1861), Cape 

St. Lucas, Xantus; UA 5517, 3 mi southeast of San Antonio, M.D. 

Robinson, 12 July 1970; CCC 3090, 3114, 3183, WBM 6402, along road from 

Valle Perdido to ranch at Bajada del Molino 2.0 mi by road from Bajada 

del Molino, in rockslides on north-facing slope of large arroyo south 

of road, elevation 1400 ft, C. c. Christensen and w. B. Miller, 28 and 

29 December 1973 (3 specimens CCC 3114 dissected); WBM 6607, 1.4 mi from 

main highway at San Bartolo along road to microwave station, in deep 

ravine above town, elevation ca. 1400 ft, W. B. Miller, 19 December 
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1973; CCC 3358, WBM 6573, same location, C. c. Christensen and W. B. 

Miller, 8 December 1974; WBM 6572, ca. 0.6 mi southeast of San Bartolo, 

along south side of arroyo on north-facing slope, among large granite 

boulders, elevation ca. 800 ft, W. B. Miller, 28 December 1970; WBM 

5344, ca. 1.8 mi southeast of San Bartolo, along south side of arroyo on 

north-facing slope among granite boulders, elevation ca. 800 :f.t, W. B. 

Miller, 28 December 1970; CCC 3185, 3.7 mi southeast of San Bartolo, 

in small arroyo entering north side of main arroyo, C. C. Christensen 

and J·. A. Christensen, 21 December 1973; CCC 3591, 5.7 mi southeast of 

San Bartolo, along south side of arroyo among granite boulders, C. C. 

Christensen, 25 December 1975 (1 specimen dissected); WBM 6451, 6452, 

ca. 0.5 mi beyond El Coro (near Rancho Buena Vista) along trail leading 

up canyon into mountains, among rock outcrops, elevation ca. 2000 ft, 

w. B. Miller and W. B. Miller III, 18 Deceffiber 1973 (1 specimen WBM 

6452 dissected); WBM 6386, along trail from La Burrera to La Laguna, 

from 6000 ft level to summit at ca. 6800 ft, W. B. Miller, 1 January 

1974; CCC 3142, along trail from La Burrera to La Laguna, 4500 ft to 

6000 ft, C. c. Christensen, 1 January 1974; WBM 6432, along trail from 

La Burrera to La Laguna in large rockslide at ca. 3000 ft, W. B. Miller 

2 January 1974 (1 specimen dissected); WBM 6380, 0.6 mi southwest of La 

Burrera, in rocks along wash, W. B. Miller, 30 December 1973; WBM 5373, 

along road from Todos Santos to La Burrera, 8.1 mi northeast of junction 

with road to Los Horconsitos, in rocks above arroyo, c. Church, 22 

December 1970 (1 specimen dissected); WBM 5326, along trail west of 

Boca de la Sierra, elevation 1000-1600 ft, W. B. Miller, 26 December 

1970; CCC 3337, WBM 6556, along trail 1-2 mi west of Boca de la Sierra, 
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c. c. Christensen and w. B. Miller, 7 December 1974; USNM 130533, Sierra 

San Lazaro, 5000 ft elevation, Eisen; CCC 3572, along Todos Santos-

Cabo San Lucas road 2. 2 mi north of Las Barr an cas, elevation 500 ft, 

c. c. Christensen and J. A. Christensen, 21 December 1975; CCC 3589, 

Arroyo Candelaria 2.1 mi southwest of La Candelaria, elevation 300 ft, 

c. c. Christensen and J. A. Christensen, 22 December 1975; CCC 3580, 

Arroyo Candelaria 2.3 mi. northeast of Migrino, elevation 200 ft, c. c. 

Christensen and J. A. Christensen, 21 December 1975; CCC 3555, Arroyo 

Candelaria at Migrino, c. C. Christensen and ·J. A. Christensen, 21 

December 1975; WBM 5320, 5322, along Todos Santos-Cabo San Lucas road 

2.2 mi north of El Saucito, granite rockpiles at crest of small hill 

seaward of road, elevation ca. 1500 ft, W. B. Miller and w. N. Miller, 

23 December 1970; CCC 3205, WBM 6580, same location, C. c. Christensen 

and W. B. Miller, 22 December 1973; CCC 3231, same location, C. C. 

Christensen, 9 August 1974; CCC 3095, along Todos Santos-Cabo San Lucas 

road 2.1 mi north of El Saucito, among granite rocks inland of the road, 

elevation ca. 1500 ft, C. c. Christensen, J. A. Christensen, and W. B. 

Miller, 22 December 1973 (l specimen dissected); CCC 3593, same loca

tion, C. C. Christensen,and J. A. Christensen, 22 December 1975; WBM 

5240, 0.8 mi north of Los Pozos, C. Church, November 1969 (2 specimens 

dissected); CCC 3105, WBM 6586, along Santa Catarina-Los Frailes road, 

15.6 mi northeast of Santa Catarina, C. c. Christensen, J. A. 

Christensen, and w. B. Miller, 26 December 1973; WBM 5372, along road 

from San Jose del Cabo to Los Frailes 4.2 mi east of La Escopita, c. 

Church, 26 December 1970 (1 specimen dissected); USNM 8565, Cape St. 
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Lucas, Xantus; CCC 3264, WBM 6420 (both ex CAS 36348) , Cerralvo Island, 

California Academy of Sciences 1953 Expedition. 

Rabdotus (Plicolumna) artemisia 
(Binney, 1861) 

USNM 9019 (HOLOTYPE of Bulimus artemisia Binney, 1861), Cape St. 

Lucas, Xantus; ANSP 153957, mts. east of La Paz, H. N. Lowe, February 

1929; WBM 5825, Sierra de Cacachila, along La Paz-Los Planes road 9.3 

mi southeast of La Paz-Todos Santos road, elevation ca. 1450 ft, R. S. 

Houston, J. Kudenov, and W. B. Miller, 27 October 1971; CCC 3324, WBM 

6578, Sierra de Cacachila, along La Paz-Los Planes road 2.1 mi southeast 

of La Huerta and 14.4 mi southeast of La Paz-Todos Santos road, eleva-

tion 2100-2200 ft, c. c. Christensen and W. B. Miller, 8 December 1974; 

WBM 5409, Sierra de Cacachila, along La Paz-Los Pl.anes road 15.5 mi west 

of Los Planes, in granite outcrop, C. Church, 30 December 1970; WBM 

5827, Sierra de Cacachila, along La Paz-Los Planes road 20.2 mi south-

east of La Paz-Todos Santos road, elevation ca. 2250 ft, R. S. Houston, 

J. Kudenov, and w. B. Miller, 27 October 1971; CAS 36533, 12.1 mi north-

west of San Bartolo, A. G. Smith, 9 January 1959; WBM 6324, 1.4 mi from 

main highway at San Bartolo along road to microwave station, among 

granite boulders in deep ravine above the town, elevation ca. 1400 ft, 

w. B. Miller, 19 December 1973; CCC 3325, WBM 6562, same location, C. C. 

Christensen and W. B. Miller, 8 December 1974 (1 specimen CCC 3325 dis-

sected); WBM 5335, ca. 0.6 mi southeast of San Bartolo, along south side 

of arroyo, on·north-facing slope, among granite boulders, elevation ca. 

800 ft, W. B. Miller, 28 December 1970; WBM 6447, along road to La 

Burrera 0.6 mi southwest of La Burrera, w. B. Miller, 30 December 1973; 
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CCC 3564, along Todos Santos-Cabo San Lucas road 3.1 mi south of Las 

Piedritas and ca. 19.8 mi south of Todos Santos, C. c. Christensen and 

J. A. Christensen, 21 December 1975; CCC 3574, along Todos Santos-Cabo 

San Lucas road 2.2 mi north of Las Barrancas, elevation 500 ft, C. C. 

Christensen and J. A. Christensen, 21 December 1975; CCC 3098, along 

Todos Santos-Cabo San Lucas road 2.2 mi north of El Saucito, elevation 

1500 ft, C. C. Christensen, J. A. Christensen, and w. B. Miller, 22 

December 1973; USNM 129286, Sierra El Taste, elevation 3400 to 4200 ft, 

Eisen; USNM 130019, Sierra San Lazaro, Eisen; ANSP 153956, Cape St. 

Lucas, H. N. Lowe, March(?) 1929; CCC 3191, WBM 6371, mountains im

mediately behind Cabo San Lucas, ca. 1/4 mi west of north end of town 

of San Lucas, in rock outcrops in north-facing cliffs, c. C. Christensen, 

J. A. Christensen, and W .. B. Miller, 24 December 1973; WBM 5407, 

northernmost seaward-facing slope of Punta Los Frailes, elevation ca. 

300 ft, c. Church, 27 December 1970; CCC 3149, along Santa Catarina-

Los Frailes road 25.6 mi northeast of Santa Catarina, c. c. Christensen, 

J. A. Christensen, and W. B. Miller, 26 December 1973; CCC 3115, WBM 

6407, along Santa Catarina-Los Frai1es road 23.4 mi northeast of Santa 

Catarina and 3.2 mi west of where road leaves the coast, elevation 550 

ft, c. C. Christensen, J. A. Christensen, and w. B. Miller, 26 

December 1973 (l specimen CCC 3115 dissect~; CAS 36349, Espiritu Santo 

Island, northeast end, J. Ball and G. D. Hanna, 1953; CAS 36864, 

Espiritu Santo Island, canyon back of Candelero Bay, A. G. Smith, 30 

August 1960; CAS 36141, Cerralvo Island, southwest anchorage, 1 mi 

southeastof Piedras Blancas Pt., elevation 1500 ft, G. D. Hanna, 1953. 
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Rabdotus (Plicolumna) New Species C 

CCC 3578, Arroyo Candelaria, 2.3 mi east of Migrli1o, elevation 

200 ft, C. C. Christensen, 21 December 1975; WBM 5321, along Todos 

Santos-Cabo San LUcas road 2.2 mi north of El Saucito, in granite rock

piles at crest of small hill to seaward of road, elevation ca. 1500 ft, 

w. B. Miller and w. N. Miller, 23 December 1970 (1 specimen dissected); 

CCC 3099, WBM 6581, same location, C. C. Christensen, J. A. Christensen, 

and W. B. Miller, 22 December 1973; CCC 3230, same location, C. c. 

Christensen, 9 August 1974. 

Rabdotus ~Plicolumna) abbreviatus (Cooper, 1892) 

USNM 130020, San Lazaro, Eisen and Vaslit; ~\IBM 5328, along trail 

above Boca de la Sierra, elevation 1000-1600 ft, W. B. Miller, 26 

December 1970; CCC 3328, 3340, WBM 6469, 6558, along trail above Boca 

de la Sierra, in rock outcrops and under stones, 1-2 mi above village, 

C. c. Christensen and w. B. Miller, 7 December 1974 (2 specimens CCC 

3328, 1 specimen WBM 6469 dissected; CCC 3568, 0.3 mi east of Santa 

Catarina-Los Frailes road 5.3 mi south of Los Frailes, under rocks, 

elevation 50 ft, c. C. Christensen and J. A. Christensen, 24 December 

1975 (2 specimens dissected). 

Rabdotus_ (Plicolumna) ramentosus (Cooper, 1891) 

CCC 3085, WBM 6399, 6441, along road from Valle Perdido to ranch 

at Bajada del Molino 2.0 mi east of Bajada del Molino, in rockslides 

below north-facing cliff in arroyo, elevation ca. 1400 ft, c. c. 

Christensen and W. B. Miller, 28-29 December 1973; WBM 6415, along trail 

from La Burrera to La Laguna in large rockslide, elevation ca. 3000 ft, 
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w. B. Miller, 2 January 1974; CCC 3558, Arroyo Candelaria 2.1 mi west 

of Candelaria, elevation 300 ft, c. C. Christensen, 22 December 1975; 

CCC 3556, Arroyo Candelaria at Migrino, C. c. Christensen, 21 December 

1975; ANSP 65737, San Lazaro Mts., 25 rni north of Cape St. Lucas, Eisen; 

USNM 130018, Sierra San Lazaro, Eisen; CCC 3080, WBM 6466, along Santa 

Catarina-Los Frailes road 3.2 mi northeast of Santa Catarina, in rock

slide on slope of hill north of road, C. C. Christensen, J. A. 

Christensen, and w. B. Miller, 23 December 1973; CCC 3078, WBM 6417, 

same location, c. c. Christensen and w. B. Miller, 26 December 1973; CCC 

3543, 0.6 mi southwest of Rancho La Laguna and ca. 6 mi east northeast 

of San Jose del Cabo, elevation 300 ft, c. C. Christensen and J. A. 

Christensen, 23 December 1975; USNM 126126, foothills near S. Jose del 

Cabo, Eisen (specimens received from Cooper); ANSP 68741, Lower 

California. 
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