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INTRODUCTION 

THIS is the eleventh rcport in a series on southeastern Mexican inol- 
lusks collected by Dr. H. B. Baker in 1926.' These ailatolnical studies 
on Dryrnaez~s were started under Dr. Baker's direction at Haverlord 
College in 1951-52; they were finished at the Universily o l  Michigan 
in 1952-53. Detailed accounts of the collecting sites and the general 
ecology of the area are found in Baker (1928), but a key to thc symbols 
used by him has been included herc for clarity. 

For access to material in collections under tlieir cllargc, I wish to 
thank Dr. Henry A. Pilsbry, Dr. Harald A. liehder, 111.. Fritz Haas, 
and Dr. Hcnry van der Schalie. A special note o l  thanks is due Miss 
Marie Bourgeois of Mexico City, Mexico, lor tlle loan ot' several speci- 
mens. My deep gratitude goes to Dr. Baker for ~~ermission to publish 
this material and for inucli valuable aid during tllc preparation of the 
manuscript; to Dr. Henry van der Scllalie for reatling the manuscript 
ancl lor making inany helplul suggestions. Mr. Williain Hrutlon made 
thc drawings Ibr Platc V; his assistance with thc otllcr plates is gratc- 
fully acknowledged. 

Albels, in 1850, established the gcnus Drynzneus for two Bolivian 
bulimulid snails. About 400 nailled entities are now at least provi- 
sionally includecl in this genus, which rangcs lioln Argentina to 
northern Mexico, Floiicla, and tlie West Indies. A5 now understood, 
the genus Drymn~zls  includes all bulilnulid snails with pittccl embryonic 

' 'l'hc p rcv io~s tcn  rcports are Ily H. Burrington Balcer 2nd appearetl as  follows: 
1,. alts . I and I1 are Nos. 193 and 220 of this series; I'arls I11 t h r o ~ ~ g h  X appe;n.ed in 
the Nar~ti1rr.s (Vols. 52-58) from 1939 lo 1945. 
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sculpture and, in the Sew species in which the r:~tlulac have been es- 
arninetl, nornlally tricuspid centrifugal teeth. Within this group shell 
Iorrn is quite diverse. Consequently, several nanles based on the shapc 
of the shell arc av;~ilaljle lor biological subgroupings. Since no one 
source lists tllese names, it has been ~llouglit worth while to give tlleni 
in chronological order wit11 their nomenclature type and, when 110s- 
sible, a11 indication as to their historical usage. In  no sense sllould this 
list be taken as an indication o l  s~tbgenei-ic tlesignations, but rather as 
an enumeration o l  namcs available for use in Suture revisionary work. 
Unless otllcrwise indicated, types arc by original tlcsignation. 

L)tyrncreu.s Albcrs, 1850, p. 155. Type: 1). hygt-o1iylile1r.s (Orbigny). 
Pilsbry (1898, Manzlnl Conch. (2) 11, 11. 182). Usually ;~pplied to Soutli 
American fornis with fully expandcd lip. 

~lfesc.mb?-inzrs Albers, 1850, p. 157. 'I'ype: B. ~ I ~ I . ~ I / ~ ( I / I L . S  I~crussac. von 
Martens (1860, p. 214). Species with simple, ~~ncspant let l  lip; central 
and eastern Soutl~ America. 

S(,n~icln~c.sn?.in Pl'eiffcr, ~Vlirl~tk. lllii//.,  1855, p. 162. Type: I3. srnzi- 
c.lausus PSeilfer. A group of Columbian and Ecuatlorian sl~ecics. 

h!lor.nzz~.s von Martens, 1860, p. 216. 'l'ypc: B. f~n/)yl-cic.e~~.s Mawc. 
Species Lroln sorltllern ant1 eastern B r a d  with thin, slightly expancled 
lips. 

Co~ziogniith~nzis Fisher and Crosse, 1875, 11. 473. Typc: 1). I(r//t-ei 
I'Scilfer. Mexican Sornis with esp;nltlcd lip. 

Sre7zo.vlylu.s Pilsbry, 1898, p. 184. Typc: 1). ?rig~-olii17Om/1is (Pi'eill'er). 
Thin-shelletl, obese montanc lorlns with sinll~le lip; Peru to Colombia. 

An,/id).y~nnez~s Gerrnain, 1910, p. C43. Type: I ) .  in~rsil irt~r.~ 1;rllton. 
Pilsbry (1926, p. 87). All sinistral species oS l)l.y711aezrs (s. I.). 

Melaclt-ynlae~~.r Pilsbry, 1!)26, 11. 87. Type: 1). josep11zi.s Angas. Ercctetl 
for type ancl L). zlro,-q~einensis (Angas) fro111 I'anama ant1 Costa liica. 
'I'hey have expanded lips, but the whorls ;111tl apertures are shorter than 
in Goniognnt hmus.  

0rodtymnezc.v Pilsbry, 1926, 1,. 87. 7 ' y l ~ :  L). {n?.t.is.si I'leilrer. Elongate, 
variegated sllells with sin~ple lip; l ' e r ~ ~  antl Ecuaclor. 

I,ej~/odr.ynicrr~e.s Pilshry, 1946, 11. 23. 17yl)c: 1). d o r t i i ~ ~ i ( ~ ~ . s  (Kecve). 
Erected lor L). do?-~nn i~ i  antl type, lrorr~ Floricla antl West Intlies. 

As originally proposctl and subseq~~ently used, most of tllc groups 
listed above are obviously artilicial and seem to lrave no objective 
reality. Althougll Pilsbry (1902: xxxix-xl) indicated several possibilities 
lor morpl~ological studies oS D?-yrncrez~s, little work has been done since 
that time. Both Pilsbry ant1 I indicate that tllerc are criteria on which 
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supraspecific categories could be based, hut since very few 01' the species 
of Dryrnneu,~ have beell examined and only one o l  the type species is 
known anatomically, it is at present impossible to assign any supra- 
specific categories. If historical usage were lollowed, the species dc- 
scribed below with expanded lip would be placetl in Coniognath ,n~us  
and those will1 simple lip in 1l/lesen7,Ol.i7~1rs. This division has not been 
l~ollowed here, however, because of conflicting anatomical data. 

A N A T O M Y  01; I ~ I ~ ~ I L ( I C L / S  

71'11e pallial colnplex, the nluscl~li~r system, ant1 the gross ~no r~~ho logy  
of the genitalia are very similar throughout the family Bi~li~nuliclae. 
The  strltcturc ol the ratlula ant1 jaw usually lorn~s generic characters, 
and in soille cases they serve for specific clilferentiation. The  finer 
anatorny of the genital system also off'crs some possil~ilities 101- use in 
classification. Each ol the thrcc ~ n a i n  tlilIerentiating systenls are dis- 
cussed generally ant1 in the forill ol' short notes under each species. 

As polrlte(l out 11y I'ilsbry, the1 e 'Ire lour types ol \trll~trlrnl ~r~odifi-  
c'tlions known in the radllla 01 I)1yrc7nelr~. Pilncil)ally, they affect the 
rachidian tootll, and, to a lesser extent, the contoul ol tli? transverse 
rows of teeth. 'l'he lour types ale: 

1. Rachidian tooth tilcuspicl, cusps s~~I)ecl~lnl, lows running bnck- 
wards l r o ~ n  in~cldle, tllcn lorwnrcts. 

2. Rathidinn toot11 with n single bro,ltl cusp, notclietl in the middle. 
liel~ortccl only in West Indian forms. 

3. Racll~dian toot11 with elongate mesotone, 0, 1, or 2 small ectocones. 
4 .  liacllidian tooth tiicuspid, mesocone much longel than the lalge 

b111nt ectocones. 
Three o l  the lour groups are rcpresentetl in the Knkcr material. 

I) .  nu?i//zi~rs, 1).  rmezcc, and I) .  ~ u l ~ l ~ z i r r ~ ~ r  belong to tllc Ilrst group; 
1). d?oz le l~ ,  I ) .  nrtnxnnzrs, 1) ~e?J?e?aslrzic n77d 1). ~ t t e n l ~ a t ~ i s  to the third 
gronp; and I>. 7udzs ant1 L). ~ u l c o ~ ~ i r  to the lourth group. As far as i s  
known, the four groups do not intergradc, desplte extensive ilitragroup 
variability. 

Asymnictr~cal variations seen1 corninon in the niembers of the first 
group. 7 his occurrence is shown most strikingly in the rachidian teeth 
of D. su lp l~zc~eus  (Pl. 11, Flgs. 9, 12), wllicll were found in four con- 
secutive rows on a single indula. The  acute angle at which the lows of 
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teeth slant backward has caused ( ro~udi r~g  ol the rachidinn tooth by the 
lateromarginals. I n  1). azc~zflzsu~ this condition has resulted in the loss 
of an ectocone (Pl. 11, Fig. 5); in L). n/ t~?z~r t~ tus  tlie endocone of the first 
lateromarginal has been lost or greatly letlnced. Not enough material 
of D. emeuy or D. nlc? zpzlus was a\railable Sol a stntly of individual vari- 
ation in these species. 

Variation within the third group is based on length of rilesocone and 
presence or absence of ectocones. Orc~asionally, the iuesocones become 
as short as in the fourth group, but the two types can always be distin- 
guished by the greater ectoconal prominence of the rudis-srslcosus 
series. Complete loss of ectocones appears to Ile an individual variation 
within the third group, since oEten the same radula shows a row with 
cctocones on the rachidian tooth although adjacent rows lack them. 

The  extreme wear shown by the teeth of D. rzrdis would be puzzling 
had not the collecting notes indicated that it is found on cactus. Only 
the earliest rows on the radula adequately show the shape characteristic 
of the fourth group. Radulac of 1). sulcos~ls  indicate very little wear 
and less variation than is observed among specimens of any othcr 
species. 

I n  contrast with the variations observed in the rachidian teeth, die 
rorrnation of the lateromargirial teeth is quite regular throughout the 
entire series exaniined. There is no sharp distinction between lateral 
and marginal teeth, as there is in illany pl~lmonate snails, but rather 
such a gradual transition that it is impossible to separate the two 
groups. In  each radula there are two trends which can be discerned. 
First, there is a progressive increase in size from thc first lateromarginal 
to a point about one-third of the way lroni the center, followed by a 
gradual decrease in size. Throughout tlie last ten to twenty denticlcs 
the decrease in size is accelerated. Second, crom the midpoint of each 
row to the edge there is a tendency for the ectocone to split into two, 
three, four, or five cusps. No absolute progression takes place as teeth 
with one, two, or three ectoconal cusps occur next to one another. 
Nevertheless, in the outer third o l  tlle row there are usually at least 
two cusps and frequently three or four on the ectocone. 

In tlie half century from Sterki (1894) to Cariiker (1943) scveral 
people have made observations on the mcchanisni 01 radular growth 
and the changes which occur in the si/e, shape, and number of teeth 
during ontogeny. Changes in tooth lorill can be easily observed in a 
single radula, since worn rows are being constantly sloughed off an- 
teriorly and new ones developed posteriorly. On  the older parts of the 
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radula the cusps are usually illuch blunted, and the cllaracteristic shape 
is obscured. E~nbryonic teeth, such as those of D. sz~lphzn-eus (1'1. TI, 
Fig. 8), present accerituated group characteristics and form the easiest 
guide for group determination of intlividual ratlulae. 

Witlliil limits the number of teeth per row varies directly wit11 the 
age 01.' the animal, as has been pointetl out by Carriker (1943) and others. 
'1'11~ figures given here lor the nunll~ei- of rows per radula ant1 thc 
number of teeth per row are based upon radulae extracted frorrl atlult 
:~~i in~a ls .  A few raclulae taken from juvenile specimens have 20-30 rows 
less ant1 possess 10-20 Sewer teetli per row. Venmans antl Vertlcourl 
(1!)50) fount1 ;In interesting tlcfor~nity in tllc ratlula oS U~-yn7crrl/s 
~ i~ i~~g~t l t r~zrs .  The normal W-sllaped row was sutltlenly succeetletl by a 
s~raigllt-linc conio~u- with only a two-row transition. Examination 01' 
r l~e  Gwatkin collet,tion of ratlu1;~e in the British Museum tlcmonstratetl 
tliis clclo~,~r~ity in a ~iulilber ol' spccics o l  l)~y~r~cre~c.c antl R I L ~ ~ ~ I ~ z / ~ I I . s .  
None of the fil:ty or more radulae of' L)~-ynztte~u exalllined by lrlc sllowetl 
tliis change, antl none gave cvitlencc to ilrtlic.atc they Ilad exl)cricncctl 
the clefonnation. 

Ordinarily, anlong pullnonates the rachidian tooth is consideretl the 
Inost stable element in the radula. ' lhe fact that this particular tootli 
tlivcrged into four well-marked categories within tliis genus would indi- 
cate that there arc four phyletic groups present. Many more specics 
1 n ~ s 1  be cxarninetl, however, 1)el'oi-e tliis can IIC claimed to I)e anything 
Inore than a 1lyl)otliesis. 

T h e  jaw oC Drymaeus is composecl of a number of horny, partly over- 
lapping plates attaclled to a basal membra~le. The  entire structure is 
Ilighly flcxible antl is subject to great tlistortion ill iriounting. 'J'lrc 
pl;~tes at tlie extrcrnities ol' tlie jaw are small, usually narrow, and over- 
lap considerably. They regularly increase in size as they approach the 
central part. Altllougll in most bul i rn~~lid genera the entire jaw is corn- 
~)osed of overlapping plates, in l),.y?t~nrzl.s the central part is coml~osetl 
of I'roin three to ciglit plates wllic.11 arc I)a~-tli  fused to Sol-1r1 roughly a 
triangular inicl-section. Variation occurs in size, rluinbcr, and ovei-lap 
of plates, in formation oC the central area, antl in serration of the lower 
m a  gin of tlie jaw. 111 ~l lour~ted jaws the 111ost obs ious val iations a1 e in 
a~nount  of' ovel l , ~ p  o l  the individual plates . i ~ l t l  the eutcnt to wllich tlle 
ul)l)er ~nargins 01 plates near the centla1 alea ale flee h o ~ n  one anotlie~. 
Stich variations are artirac ts in l~ot l~~cc t l  I)y tlie 1)roccss 01 mounting ant1 
; I I ~  01 no imporlance. 
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With respect to jaw variation there appear to be lour distinct groups 
which do not coincide with the observed radular variation, except lor 
D. rudis and D. sulcosus (Pl. 111, Fig. I),  which are closely allied in all 
respects. The  jaw ol D. atlenuatus (Pl. 111, Fig. 4) is distinguished from 
the jaws of other forms by the relatively large size of the individual 
plates and the heavy serration of the lower margin. D. enzetls (Pl. 111, 
Fig. 8), D. szl1phul.e~~ (Pl. 111, Fig. 3), and 1). dtotleli (Pl. 111, Fig. 6) 
form one group separated from that of D. aurifluus (Pl. 3, Fig. 7), D. 
necaxanus (Pl. 111, Fig. 5), and D. se,;De~astrzrs (1'1. 111, Fig. 2) by the 
totally different structure of the central part. 

Within each species the amount ol serration, the number of plates 
and the formation of the central part of the jaw appear constant, 
although very young specimens may have a slightly lower number of 
plates, and the central part appears less completely fused than in adult 
specimens. The  size of the individual plates appears to be another age- 
dependent factor. 

Genitalza 

The external genitalia of Drymaeus show Iew features that would 
distinguish them [roll1 those of other bulimulid genera. The  inajor 
difference lies in the insertion of the penial retractor muscle. In Dry- 
rnaezls it inserts at the apex of the epiphallic flagellun~, but in Bulim- 
zllus the insertion is near the point O F  union of the vas deferens and 
the epiphallus. 

With the exception of the functional parts oL the male system, the 
genitalia of the species examined show no specific differences. The  
genital system ol D. ~ulcosus  is figured in its entirety (Pl. IV, Fig. I), 
and, with the exception ol the penial complex, could represent the 
genitalia of any of the species. The  several organs are discussed below, 
and the variations observed are described briefly. 

Ovotestzs ( 6 )  is a Inass of from one to six weakly lobed, club-shaped 
alveolar glands. The  variation in number of lobes appeaw individual. 
He7nzaph?odzizc duct (GD) is a highly convolutetl tubule connecting the 
ovotestis and albu~nen glaild. The  absolute length and amount oi con- 
volution vary individually. Talon (GT) is partly imbedded in the albu- 
men gland; its Cree part varies in shape from a slender rod to a swollen, 
twisted sac. Albumen glalld (GG) is large, sickle-shaped, yellowish, vary- 
ing greatly in size. Caj,  efozu (X), buried at base of talon in albumen 
gland, receives ducts 01 albumen gland, hermaphroditic duct, and talon. 
Out OF the carrefour opens the spermoviduct with a seminal groove. Thi5 
consists ol two parts: the zlte~us (I)T), a large convoluted whitish mass 
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capable of doubling its s i ~ e  by swelling when transferred lrom alcohol 
to water; and the smaller, yellowish glandular tissue, the prostate (DG), 
running alongside of the uterus. The  carrelour lics at the apical part of 
the pulmonary chamber, and the sperinoviduct spirals down along the 
inner wall of the lung. 

The  male system extends l ~ o m  the carrelour to the a t ~ i u m  and con- 
sists of a piostatic pal t (seminal Sioove down the inside of the uterine 
cavity in the spcrmo\iduct), the free vas defercns, the epiphallus and 
accessory organ, ancl the penis. The  uas delelens (D) is a long narrow 
tube leading from the seminal groove to the epiphallus. It is loosely 
joined to other organs by connective tissue, passing alongside of the 
free ovlduct ancl vagina, through the penlal 5heath, along one side ol 
the penis (crossing to the other at the juncture ol the penis and the 
epiphallus), and cntciing the epiphallus at the base o l  the epiphallic 
llagellum. E$zphallus (E) has a flagellar part (EF) to the apex of whicll 
the p ~ n z a l  let7actol (PK) attaches. The  flagelldl part is sculptured in- 
ternally with small beaded nodules. '1711c epiphallus is sculptured 
internally will1 longitudinal ridges. Penzs (1') occasionally is quite con 
voluled and twisted, but generally relat~vely straight. The  internal 
pilaster pattern ol the penis (PI. V, Fig. 2) i3 continuous to the penial 
sheath region, wllicll sometimes contains only a few strong ridges. This 
~ i las te r  pattern is most hlghly developetl in those individuals which 
contain traces of spermatophore formation, and is greatly reduced in 
hose with little or no trace of spermatophores, indicating that the 
pilaster pattern is forlncd by glandular materlal connected with 
sperrnatopllore format~on. Penzal shenlh (PS) is usually present, but 1s 
lacliing in a lew species. The  ieldt~ve lengths 01 the penis and penial 
5hcath niay provide mine ciiteria lor species differentlation and are 
discussed below. The  system opens externally through an ntlzal pore 
(YO) shared with the lenlale system. 

The  female system consists of the uterine part oF the spermoviduct, 
the frcc or postutcrinc oviduct, the spermatheca, and the vagina. The  
Iree or postuterzne oviduct (UZ) extends lion1 thc end of the spern~ovi- 
duct to the union oi the spermatheca ant1 the vagina. The  oagzna (V) 
is a long slender duct leading down to the atrial pore. Sprrmnthecn (S) 
is a long tubular organ extending lroin the base ol the postuterine 
oviduct to thc tarrclour, loosely bountl to the spermoviduct by con- 
nective tissue. When containing spernlatophores it is swollen, and the 
apical sac is not distinguishable (PI. IV, Fig. 1). When empty it is very 
slender and with a distinct round apical sac. 



Variation within the penial coniplcx takes several Sorms: intlividual, 
seasonal, and structural. Individual variation includes the apparent 
length of the penial retractor (dependent upon tlegree of contraction 
at time of death), the degree of coiling of the pcnis and epiphallus, the 
~ o i n t  of emergence o i  the vas tlel'erens from the glandular tissue at the 
base of the spenuoviduct, and the relative length of the genital atrium. 
All of these c11;lracters vary greatly and, if consitleretl rrncritically, miglrt 
1)e taken as i~ltlicating aclual structural modifications. ITortunately, 
et~ough specimens were available to el~aI)le the intlivitlual nature of 
the variations to be establishecl. 

111at there is a seasonal aspect in the appearance o l  the genitalia 
among lrrany pulmonates has been known lor a long time. There are 
variations in the time of development ol' thc liralc and female systems, 
an actual alternation o l  sexual activity, or merely incrcasetl obesity ol' 
the organs (luring periods of sesual l'unctioning. 'l'lle lirrritetl 11unlber 
of species studied antl the small number of each specics tlissectetl indi- 
(:ale that in Dt-ynlcre~c.~ seasonal varin~ion is limitetl to changes i n  
ol~esity 01' the genitalia. Since no really juvenile ~rrarci-ial was availal~le, 
i t  was impossible to trace any changes with age in the relative pro- 
~ ~ o r t i o ~ l s  of the pcnial con~plex. So~nc tlill'ercnce in the obesity o f  the 
orgalls was S ~ I I I I ~ ;  the most ol)ese ones nrerc those t.o~rci~ining (he 
greatest amount of spel.matophore ~ i ~ a ~ e r i a l .  

7'he st~.uc:tural virriations consist l )~ . i~ l~a~- i ly  of changes in the penial 
slleatl~ ant1 possil)ly sorne tliH'el-ente ill the relative j~roportions of 
the lengths of the 01-gans o f  the 1)ellial con~plex. In I ) .  . s ~ ~ l f ~ l r ~ i ~ . e ~ ~ . s  

(PI. IV, Fig. 2) and I ) .  e r r i r ~ r . ~  the 11er1ial slleatl~ is lackilrg. It was very 
r11ucl1 rcducctl in I). ~ r r c ~ n s t r ~ i ~ c . ~  ant1 I). . r r t - /~r~~tr .s/~.~r . r  (1'1. IV, Figs. 5, 6); 
oC rnctli~ur~ le~lgth i r ~  1). uldi.r,  I). .s~ilco.szl.s, I ) .  ( I / / ( v ~ z ~ ~ ~ / ~ L S ,  ant1 I). nzrj.i- 

l11l1rs; antl very long in the I). dt.ozer/i colrrplex. Some intr;~sl>ecific vari- 
ation in size was founil, but this .cv:rs acconrpanied by greatly exl,ancletl 
or contracted inr~scles ant1 represented an indivitlual v;rriation. Cer- 
tairily, the lour groul~s coultl I)c sel~aratetl i~r~ri~etliately by t l ~ c  condi- 
tion of the ~ > c ~ ~ i ; d  sheath. '1'11~ tlrawings of the penial com1)lex (1'1. 1V) 
sllow sonre of the variations in the I-elativc ~)roporlions of the penis antl 
epipliall~~s. To what extent these dill'erenccs are individual \miations 
or str~~c.tr~i-al in nature is u~ lk~lown.  'l'lw cvitlence points botll ways, ant1 
more nraterial must he cxaminctl belore a conclusion can be reached. 

71'r;rces o l  sl~cnnatol~llore material were l'ountl in nearly c1w-y penis 
exa~ninetl, I)r~t l'11lly tle\,elol)etl sl)ermntophores apl~earetl only i l l  thc 
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sper~rlatl~ecae of two specirnells of 1). .sul(.osri~. In  I)oth cases t l ~ e  sinaller, 
closed erltl of the tube was near the apical sac, aiitl the witler, open entl 
was slightly above the opening to the vagina. T h e  shape o f  the spcrma- 
tophore (1'1. V, Fig. 1) gratl~~iilly changes l'ron~ triangular at 11le closecl 
Ile;~(l to i-ect;iilgt~l;~r at the opell end. In cross section it shows a s u p  
1)orting thin horny walls, and a cet~t~-al  part patketl wit11 a whitish 
Inass of sl)erlrl. 

As mci~tionetl i~bove, tllc i ~ ~ t e r t ~ a l  pilaster pattern of ~ l l e  pciiial conl- 
plex is often o l  value in both specific ant1 gcileric tlesignations. I n  the 
sl~ecics o f  L>].~itu(~e~ls cxaniilietl 1)otll tllc pron~inence of' the pilaster pat- 
tcrrl ant1 thc obesity o l  the penial colnplex increased wit11 the a~nount  
of st)crrnatophorc lnatcrial present; Ilowe\.ei-, 110  constant clilfel-ences 
cor~ltl bc found ill any ol the penes cxalninctl. 7'11c illustration o l  the 
pilastci. I I ~ L I C I - I I  of D. s ~ r l ( ~ o s ~ ~ . s  c.olrltl just as well represent any of the 
other sljccies. T11c only other illustralions of tlle penial 1)il;tstcr pattern 
i t1  1)~1lii1111litl snails known to me arc tllose in Strebel ant1 I'l'effer. Their 
ligurcs arc too vaguc to be of any value for indicating possil~le generic 
tlilfcrcnccs. 

In conclusion, the only spcc ific tlill'erences in the ge1iit;tlia were those 
leatui-es ;tssociated with tllc structure of the peni;tl sheath. 71'l~ere is also 
:I 110ssibility tllat the relative lellgtll of the penis and epil)hallus inay 
tlilfcr specilically. 

Extc~lsivc cco1ogic;il notes were take11 by 111.. Bakcr on  cacli collecting 
locality, ant1 a dc~ailed tlisc~~ssion ol the ecology ol tllcsc stations was 
given by Baker (1928). A brief abstract o l  that inlorination is presented 
below. T h e  symbols are those employed by Bakcr. 

A. liocky stt~rl~liits with heavy rainla11 1. Natllral Forests (leaf hut~irls; 
H. Alder forests 11e;lr Necaxa; danip trees show no signs o l  t.ec.e~tl 
C:. I'inc and oak lorests tlisturbancc) 
1). 'l'ropical and subtropical jui~glc I I. Sccontl gl-owth (brt~sh areas) 
E. Semidesert coilditioils 111. For~nd in hot11 or ecotonal 
1'. Cypress woods areas 

a. G~OLIIIC~. strata (humus, Icnves, ant1 so korth) 
d. Shrub strata (Its than 2 11lctcis above ground) 
c. Arboreal strata (aestivate in ground, but when active higher 

than 2 mctcrs on trees) 
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With reference to this outline, the D y m a e u s  species are accompanied 
by key symbols as follows: 
attenzcatus (AD, 111, e) emeus palpaloensis (C,  111, e) 
aurifZuus (D, 111, e) necaxanus (ABCD, 111, e) 
droueti droueti (AD, 111, e) 1-udis (EF, 11, e) 
droueti deletus (D, I, e) serperastrzcs (E, I, e) 
droueti sporlederi (AD, 111, e) szilcosus (C, 111, ade) 
emeus emeus (CD, 111, e) sulphureus (AD, 111, e) 

According to Pilsbry (1926:87), Drynzaeus is typically arboreal and 
occurs "throughout the humid mainland tropics, and is represented 
more or less abundantly except in savanna or arid districts, where 
Bulinzulus appears to replace it." All of the species given are arboreal, 
and, with two exceptions, were collected in humid areas. D. serperastrus 
is known to occur under semidesert conditions in Yucatln, whereas 
D. rudis was found in both the cypress wootls and on cactus in drier 
sections of Chapultepec Park, Federal District. In addition to the usual 
jungle habitat, the D. emeus group and D. sulcosu~ occur in the pine- 
oak forest zone. I t  inight be added that this genus is one of the few 
which is not restricted to natural areas, but thrives well even in the 
coffee plantations. 

SYSTEMATICS 

It  is impossible to obtain a clear picture of specific relationships based 
on variation in radula, jaw, genitalia, and shell of these D y m a e u s  
forms. Some species are obviously closely related in all characters; 
others fit no consistent pattern. A rough indication of relationships, 
using information available among the characters previously discussed, 
is presented in Table I. 

TABLE I 

Numbers arbitrarily assigned to the morphological groups indicated abovc. 

Character 
Species I Radula 1 Jaw 1 Genitalia 1 Sliell 

emeus . . . . . . . . . . .  
sulphureus . . . . . . .  
aurifluus . . . . . . . . .  
droueti . . . . . . . . . .  
necaxanus . . . . . . . .  
serperastrus . . . . . .  
attenuatus . . . . . . .  
rudis . . . . . . . . . . . .  
sulcosus . . . . . . . . . .  

1 
1 
1 
2 
2 
2 
2 
3 
3 
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Bartsch (1907) described two species of D y m a e u s  froin Central 
Mexico. Dr. Harald Rehder of the United States National Museum 
kindly permitted me to examine the types of both forms. D. herrerae 
Bartsch is synonymous with D. uhdeanus von Martens (1890: 234, P1. 
15, Figs. 1-3); D. herrerae veracl-uzensis Bartsch is the same as D. 
uhdeanus cz~ernavacensis Crosse and Fischer (Fischer and Crosse, 1870: 
532, Figs. 11, 1 la). 

In the following consideration of the several species no attempt has 
been made to list full synonymies for the species since that already has 
been done by Pilsbry (1899). For convenience, however, references to the 
original description and to the major faunal works of Fischer and 
Crosse, Strebel and Pfeffer, von Martens, and Pilsbry are included in 
an abbreviated form. 

Drymaeus attenuatus (Pfeiffer) 
(PI. I, Fig. 7) 

Bt~limus attentlatus PfeiKer, 185332513. 
Bulintt~lus atte~ztrntus (Pfeiffer), Fischer and Crosse, i (1875):491, P1. 23, Figs. 1, la .  
Bulinzulus atte7luatus (Pfeiffer), Strebel and Pfeffer, V (1882):79-81, P1. 5, Figs. 7a, b, 

8 a-c; P1. 13, Fig. 13; P1. 5, Fig. 15. 
Otostomus attent~atus (Pfeiffer), von Martens, 1893:215, P1. 13, Figs. 15-16. 
D~ytnaeus attenuntus (Pfeiffer), Pilsbry, 12 (1899):GO-61, P1. 2, Figs. 6-16. 

TYPE LOCALITY.-Veracruz. 
MATERIAL.-Fifty-eight specimens from stations 2, 3, 4, 5, and 6 

(Cordova and Sumidero, Veracruz). 
DISCUSSION.-A number of varieties based on variation in shape and 

color pattern have been described, but with the exception of pittieri 
von Martens all can be found in the Baker material. The basic color 
pattern consists of from nine to twelve longitudinal stripes on the body 
whorl, with fewer present on the spire. The  stripes vary from narrow 
uninterrupted streaks to wide bands broken up into three or four rows 
of blotches. Occasionally, the color pattern is missing. External shape 
varies considerably, the most slender specimen measured 36.8 by 14.5 
mm. (h/d ratio 39.4) and the widest individual 28.1 by 13.0 mm. (h/d 
ratio 46.3). The  latter closely resembles D ,  sulphu~.ezu in shape. Differ- 
ences of shape are characteristic of Drymaezls, and names have been 
applied to many individual variations. All adult specimens have a well- 
reflexed lip; occasionally, traces of a second lip appear behind the first. 

RADULA. (Pl. 11, Fig. 2).-Of 113-121 rows; formula (54-70)-1-(54-70). 
Strebel and Pfeffer (Pt. V, P1. 13, Fig. 13) show this species with a much 
more prominent endocone on the first lateromarginal and more prom- 



inent ectocones 011 tlie rachidian toot11 tliari occur iri ally of my speci- 
mens. Embryonic teeth with an extreiiiely long, slender mesocone. 

JAM' (PI. 111, Fig. 4).-Fifteen side plates and fused central area; side 
plates wide and strongly serrated along lower nlargin. Central part 
composed of only a few plates. 

GENITALIA (iiot figured).-Penial sheath as in 1). trz~~.iflz~zis. Genitalia 
more closely bound to viscera by coslnective tissue than in other species 
examined. 

U ~ y ~ i ~ u c u s  droueli  dl oueti  (Pleiifer) 
(1'1. I, Fish. 1 I, 13, 14) 

Iirrlinrus rlrolirti Pfeifl'cr, 1857:319, 1'1. 35, Fig. 12. 
RII I I ' I I I I I / ILS Clrol~eli (Pfeiffcr), Fischer and  Crosse, i (ISi.5):533, 1'1. 23, Figs. !I, 9a. 
RILIZ'IIIILIPIS droreeli (Pfeiffer), Strehel and l'kffe~., I \ '  (1882): PI. 6, Fig. 13; V:77, PI. 6, 

Fig. 6 (jrlv.), P1. 12, Fig. 51). 
Olosto~rz~ts d~.ouel i  (Pfeifl'cr), yon hlar(cns, 1893:218. 
Ury~rrnezrs drozcrti (I'fciffer), I'ilsl~ry, 12 (1899): 65-67, PI. 3, 12igs. 56, 38, 45 (?). 
Dr.yr~rnclrs h o ~ r ~ g ~ o i s a c  Rel~det.. 1943:2H, 1'1. 6, Fig. 10. 

TYPE: L O C A L I T Y . - - C ~ ~ ~ O V ~ ,  Veracruz, Mexico. (A. SallC). 
M A T E R I A ~ . . - S ~ ~ ~ ~  specimens froin stations 2, 3, 4, and 6 (Potrero to 

Suinidero, Veracruz). 
I~~scussro~.-Variation in shape alitl color pattert1 lias led to a great 

deal of confusion concerning members ol this species complex. Not- 
withstanding examination o l  tlie coiisiderable number ol' spec i~~le~is  
collected by Baker, the illaterial borrowetl Sroiii Miss Marie Bourgeois, 
and the collections in the Chicago Natural History Ril~~seum, the 
A4cademy o l  Natural Sciences o l  Philatlelpliia, the United States Na- 
tional Museum, and the University of Michigan Museum of Z o o l ~ g y , ~  
the proper taxonomic position o l  these forms still remains uncertain. 
Although the three varieties indicated here are obviously closely related 
ancl differ primarily in color pattern, the tlifferences are very constant 
ant1 without intergradation. These three types are considered here as 
color loriiis of the same species. Only breeding experiments and ecologic 
studies can settle their relationship as sibling species or  color l'orms o l  
a single polymorphic species. 

The  typical forin described by I'Seifier is the one most co~linionly 
seen in collections. In  shape it  varies from the squat globose form illus- 
trated by Pfeiffer to the narrow elongate bourgeoisae. Intergrades 
between the two forms exist if a sufficiently large series is available for 
examination. There are two shells in the Chicago Natural History 

'Hereafter abbreviated CNHM, ANSP, USNM, and UMMZ, respectively. 



b l u s c t ~ l ~ ~  ~ollcctctl at C:tii-clova by SalIC, ~vliitli rcj,rcscilt the globose 
I'or~n o l  I'lcilrer. T h e  color pattern in these i~utl  others observed (PI. I ,  
Fig. 13) has tllc nlaculations rcclucecl to scl1t;lres rather than the arrow- 
shaped markings o l  bolir~eoisrre. h4osl ol' the specinlens are ncarcr the 
latter lorii~. Tllcre is IIO correlatioil between color pattern a11c1 shape. 

An interestiilg mol~strosity is I'ountl occasionally, at l~resent k ~ l o w i ~  
only i r ~  clle typical variety. It  is an cstrcmely (1el)resscd and swollei~ 
shell (1'1. I ,  Fig. I I), o l  wliicll 1 have sccil three spccimeils (UR/IR/IZ 
181 379, C N H M  1788'3, a i~ t l  USNNI 24975). 

~ < A I > U L A  (PI. 11, Fig. q).-Ol' 1 16-1 22 rows; j'ori11~11;1 56- l-S(i to 71-1-7 1. 
Tile radulae within this coiilplcs (lo not vary, ant1 ol~ly teeth o l  the 
typical variety have I)ccn illustrated. Extreirles ol' variation in both row 
c.o~~ilt ai~cl I'orrl~ula oc.c.trrrc(l in var. ,spo).lcdo.i. For~~ ia t i o i~  of the trans- 
verse rows is as i l l  I). (r/lenzitrl7~s. 7'1ie variation slio~iil ill tllc li~tero- 
11largi11:11 tccth may be c.onsidcretl typical lor all sl)ecies csaniincd. 

Pfefcr's (V:7!), 1'1. 13, Fig. 10) illustration ol' the r;ttlula o l  spor.1edct.i 
is ~ot;illy inacc.uratc, il' I csa~iiincd the same spec-ies t l ~ t  I'lell'er tlitl. 
Occ;~sio~~ally poor foct~sing ol' the ~i~icroscope will c.ause under ly i~~g  
1);rrts 01' the tooth to appear as ectoc.ones, ant1 the tric:usl)itl appearance 
ol' the uchidian tooth ruay have been causctl in this way. 

JAM/ (PI. 111, Fig. O).-C:oi~i~)oscd or 15-20 plates, with the central al-c;i 
I'ormetl by five to six partly lusetl plates. Side 1)lates gelicrally narrow; 
ilo co~~s t an t  iiitcrvarietal variation Souiltl. 

Gx~1.1.ar.r~ (PI. IV, Fig. 4).-Penial sheath lor~g, practic;~lly 110 spernl- 
;ttopllore material lound in tllc penes. No significailt variatio~l Eound 
in  the eight speci~nens o l  this coillplcx exa~~iirietl. 

1)ryrrraeus droueti deletus, llew sul)sl>eciea" 
(1'1. I, Fig. 12) 

I ~ ~ I ~ ~ J I ~ J I ~ I L S  drol~( ' l i  (I'l'citlc~), V;II.. 7, FiscIlel. ; I I I ~  CIOSSC, i (1875):53:1, I ' l .  23, Fig. !JO. 
O / ~ . \ / ~ I J J I I S  tlro~teli (I'Fcifl'c~.), V;II.. ; I ,  von Ma~lc l r s ,  1893:210. 
I>t-)r~~~ac.~r.~ (11-oucli (I'Tcillcr), Pilsl)t.y, 12 (1899):G(i, 1'1. 3, Fig. 39. 

TYPP ~ , o ~ ~ ~ ~ i i ~ . - S u r n i c i c r o ,  Mexit o, I).F. (Station ti). 
M ~ ~ a n ~ i \ ~ . - E i g h t  specimens. Holotype UMMZ 181389, palatype5 

CNI-IM 45543, USNM 607489, ANSP 191370, Museum oT Co~uparative 
Zoology ant1 13aker collection. 

L ) E s c R I P T I o N . - S ~ ~ ~ ~ ~ ~ ~ ~  horn the other nicniber\ ol this co~nplex by 
the retluction of- the color pattern to a lew spots on the body whorl, 

" A  ~ io~nc~ lc l a tu r a l  rather Lliatl a biological srtl~sl~ccies. 
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occasionally spreading to the spire. Otherwise thc s;lnle ;IS the elongate 
Form of the typical variety. Known Irom Sumidcro, Orizaba, and 
C6rdova. 

D ~ y m n e u s  d r o ~ ~ e l i  .spa? ledel i (Plcifler) 
(Pl. I, Fis. 10) 

T31ilirn1is sporlerleri Pfeiffer, 1866:83 
Rulirnillus sf)orledel-i (l'l'eiffer), Fiscllcl- and  (:~osse, i (1875):535, PI. 21, I'igs. 5, 5;1. 
I~ulinttrli~s ~110,-lederi (PfciRcr), Strebel a~l t l  I'l'eKer, I\' (1882): PI. 6, Fig. 12. V:78, 

P1. 12, Figs. 7a, c; PI. 13,  Fig. 10; PI. 14, 1;igs. 18;1, c. 
Drynzneic.s dr.oiieti sporlrrleri (Pl'eiffer), I'ilsl~ry, 12 (1899):6(i, PI. 3, Figs. .10-41. 

TYPI- I o c ~ ~ ~ ~ ~ . - h f i r a d o r  near Vcracr~u (Bci cndt). 
M A ~ ~ R I A I  .-Six specimens, only one adult, lronl stations 3, 4, 5, and 6 

(l'efinela to Sumiclero, 2625-3400 Leet). 
l~~scr rs r~o~. -Color  pattern in adults consists of horn tcn to thirteen 

longitudinal lines on the body whoil. Sculpt~rrc a5 111 typical drolielz. 
T h e  figures in Fischer and Cio55e aic evidently juveliiles. Baker's adult 
specimen closely approxiirlates the onc figuicd hy Stiehel (IV, 1'1. 6, 
Fig. 12). Stlebel's (V, P1. 12, Fig. 7c) inay be 11. nc tnz t rn~~r ,  but is Inole 
11kely a poor picture oi spol ledel z. 

Drymaeus necaxanus, new species 
(1'1. I, Fig. 9) 

I-IOLOTYPE.-UMMZ 181377, froin station 51, pine slopes near Salto 
Grande, Nccaxa, Pueblo, Mexico. I-Ias six whorls, is 23.5 mm. high and 
12.5 mm. in diameter. 

P A R A T Y P E S . - ~ ' W ~ ~ ~ ~ - S ~ ~  specinlens Erolr~ stations 24, 33-36, 41, and 
51-51 in the vicinity of Nccaxa, Pueblo. 'l'hey are distributetl as fol- 
lows: UMMZ 181395, CNHM 45542, USNM 607488, ANSP 191369, 
Museum ol' Comparative Zoology, Solem collection 2671, ant1 Baker 
collection. 

Dr~c~osrs . -A Drynzaezls o l  the A.ilesern,brinz~s group superficially 
similar to Djynzaeus droueti sporlederi, but easily distinguished from it 
by the diffcrences in color pattern, sculpture, lip, and anatomy. 

D ~ s c n i ~ ~ r o ~ . - S h e l l  ovate-conic, thin, 21A embryonic wllorls with t y ~ -  
ical Dt.ymaeus sculpture; whorls 5% to 6%, evenly r o ~ ~ n t l c d  with su- 
tures sliglltly impressed; shell straw-colored with 16-20 longitutlinal 
reddish brown bands on the body whorl; coluinella ioldetl back so shell 
is barely perforate; lip sharp and simple; aperturc sliglllly longcr than 
spire; sculptt~re consists o l  minute longitlrdinal growl11 striae crossed 
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by a nunlber of wide spiral lines, which, on the body whorl, are often 
wider than their interstices; at the bottom o l  these striae the surfacc is 
dull and has the appearancc of cxtreir~cly fine sandpaper. 

Drscussro~.-Juvenile specimens oS sporlederi and necaxa?~us  can be 
conluscd, but adult specimens are easily separated by the heavier sculp- 
ture ancl greater number of color bands on 1). ?7~ecnxa?~us. In the drozleli 
complex thc lip is slightly reflcxcd, whereas in necnxanus the lip is 
simple. As is pointed out below, there are di8ercnces in the jaw antl thc 
genitalia. 

R A D ~ J I ~ A  (PI. 11, Fig. 6).-OS 98-107 rows; formula (64-67)-1-(64-67); 
row contours typical. It is doubtful that the number of rows is sig- 
nificantly diferent Irom that of the drorreti complex. 

JAW (PI. 111, Fig. 5).-Sixteen side plates; central part conlposed of 
only two or three fusctl plates in contrast with the five or  six of the 
droueti complex. 

GENITALIA. ( P I .  IV, Fig. 5).-Penial sheath short cornpared with the 
very long sheath of the D. droueli group. 

Dryrnaeus serpe~ns1ru.t (Say) 
(Pl. I ,  Fig. 8) 

B1~lin7iis serf)e~aslr~ls  Say, 1829:25. 
Biil in~us ~ ~ n i v a n u s  Pl'eiffcr, 1866:81. 
Brrli~r~~ll i ls  serpei-nslrus (Say), Fiscllcr. and CI-ossc, i (1875):488, 1'1. 24, Fig. I .  
B ~ ~ l i i t i ~ r l ~ i , ~  f~ai.on~tus (PEcircr), Fisrlrer and Crossc, i (1875):490, P1. 21, Figs. 1, In. 
Brllin~itlris l,oivn~zrc.s (Pfeiffcr), Strcl~cl and I'feffcr, V (1882):82, PI. G ,  Fig. 11; PI. 12, 

Fig. 18; PI. 13, Fig. 12; PI. 14, Figs. 9G, 10'4, B, D, 11; 1'1. 16, Fig. 3. 
Bvli~rtir111.s serpernstrus (Say), Srvcbcl and Pfctfcu, V (18R2):83, PI. 6, Fig. 12. 
Otoston~?rs serperast~us (Say), von Martens, 1893:203. 
Drynracrrs serperastrus (Say), l'ilsbry, 12 (1899):37-39, PI. 9, Figs. 3641.  

TYPI ~ o c A ~ ~ T ~ . - B e t w e e n  Veiacruz and Mcxico City. 
MATLI<IAL.-N~~C specimens from station h 1 ,  San Ignacio, Yucatin. 
Drscussro~.-This is a vari,tblc species in respect to color and Tize, but 

completc inteigratlation i~ prcscnt bctwccn @azuanus and typical set- 
perayt?zrs. Say's type specimen in the RNSP is much lager  than Raker's 
matcrial, wlllcll come closest to the spccimcns ~llustratetl by Strebel and 
Pleffer as I ) .  pnzvanus. Halry (1950) collected at this station antl found 
no diflercnces in the anilnals of the jtrt-i,/rn7rs and cerpc ta s /~z~s  color 
phases, which were lound living togcthcr. 

RADUI A (PI. 11, Figs. 1 ,  10).-<jl 127 lows; forrnuld 79-1-70, row con- 
tour as in group. The  one specimen available dlffcrs frorrl I'feffcl's 
illustr,ition (V, PI. 13, Fig. 12) which 5eems to leprccent worn material. 



JA\V (1'1. 111, Fig. 2).-Se\,c11tecti plates per side, cctits:~l part losnletl 
by three witlc partly fused plates. Outer plates vcry narrow. Strebel 
and PCeffer's illustration (V, 1'1. 16, Fig. 3) is a good likeness and sho~vs 
tletail oT plate overlap vcry well. 

GENITALIA (PI. IV, Fig. 6).-Penial sheath rcduced. 

D r y t ~ ~ e u ~  r udis (.411tolt) 
(1'1. I ,  Fig. 5) 

1~uli111ril11,s 1 . 1 i r 1 i . c  !\lllOll, IS39:.IY. 
Il~rlir~riil~rs r.~cdis (Anton), Fischel. ;clitl < : ~ o s e ,  i (lS75):52Y, PI. 23, 12igs. ti, (ia: 1'1. 22, 

Figs. 7-1 I (anatom)). 
I~irlir~rttlrrs r~ritli,s (Anton), St1,cl)el i111d l'l'ell'c~. \ '  (ISS2):GS, 1'1. 5, Fig. 3; 1'1. ti, 12ig. I); 

1'1. 1 1 ,  Figs. 12-15 (Ial~elcd D. stilcosris). 
~ ) t o s l o ~ ~ i r i . s  rrltlis (.41itoll), von RI i~ r t e~~s ,  1893:209. 
L)r~~rrrncz~s rudis ('Anton), I'ilsl)~.!,, 12 (3899):49-50, 1'1. 10, Figs. 65-67; 1'1. 15, I:igh. 

43-46. 

'I'YPE I .OCAI . ITY. - -~ \ ' ~~~L '  given. 
M A ~ ' E R I A I . . - F ~ ~ ' ~ ~  specilllens fro111 slalio~l 1.1, C;liap~~ltel,ec I'ask, 

hlelexico, D.F. 
~ ) l s cus s~o~ . -The  exact relationships of D. r udis, 11. ,sulcoszcs, and 

1). g l ~ i e s b ~ e g h i i  are as yet unsettled. Juvenile specilllens of tlie thrce 
forms are strikingly similar and may be but variants ol' a single spccies, 
a s  has been suggested by I'ilsbry. Baker's tilacerial agrees vcry well with 
Pilbry's figures of D. ),zidis from Cllapultepec Park. Shells fro111 the park 
are n ~ u c h  thinner, have weaker sculpture, darker coloration, and a 
sharper lip than specimens from other localities. Height varies Srom 
22-25 mm. with 5% to 6 whorls in Baker's specimens. Jacobson (1952) 
could not find this shell and reported that Hel ix  asper.sn was now the 
dominant snail in Chapultepec Park. 

RADUIA (PI. 11, Fig. 1 l).-Of 120-146 rows; fornlula (67-74)-1-(67-74). 
T h e  illuslration in Fischer and Crosse (Pl. 22, Fig. 8) is excellent. 

JAW.-Not illustrated, but identical wit11 D. sulcosus. 
GENITALIA (Pl. IV, Fig. 7).-l'enial sheath of nlediun~ size. 

Dr.y?~~nezls sulcvsus (Pfeiffer) 
(1'1. I, Fig. 6) 

1~rtli111rr.c szrlt o.c~is I'fcill'er. i (1841):43. 
Bi t~ i r r~u/us  sulcoszis (I'feiffer), Fischer ant1 Crossc, i (1875): 520, 1'1. 23, Figs. 2, 2a.11. 
Buliirzulzts .sulcostis (I'feiffer), Strcbel and PfeKer, V (1882):60, 1'1. 5, Figs. 1, 2, 4- 

Form A ;  p. 61, P1. 5, Fig. 2-Form Aa; 11. 61, 1'1. 5, Fig. 1-Form B; 11. 62, 1'1. 5, 
Fig. 4. 

Otostomus srilcosus (Pfeiffer), \on hla~tens,  1893:208, P1. 13, Figs. 3, 3a, 4 
Dryvtaeus ~ Z L ~ C O J U S  (Pfeiffer), Pilsbry, 12 (1899):48-49, P1. 10, Figs. 89-63. 
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TYPE LOCAI.ITY.-Tacubaya, Mexico (Hegewisch). 
M ~ ~ i i ~ < ~ ~ ~ . - E i g h t y - t - w ~  speci~nells from stations 1 1 anti 12 (Santa 

Rosa to El Desierto de 10s Leones, 8525-9850 feet, usually on shrubs). 
I)lscr~ssro~.-As mentioned under 1). 7.zldis ~llerc  is some question as 

to the interrelationships ol  tllree forms. 1\11 have heavy longitudinal 
plications on the whorls, but have been separated on tllc basis o l  cnlora- 
lion antl external sllape. T h e  closeness o l  the forins has caused conlusion 
in the past. Strebel and Pleffer have figured (Pl. 6, Fig. 17) a variety o f  

I ) .  botterii (Fiscl~er ant1 Crosse) as 1). s1~1cos1r.s a n d  also (1'1. 11, Figs. 
12-15) specimens ol 1). ~zidi.s as I).  s ~ ~ l c o s ~ r s .  

Von Mztr~etls and Strebel have disting~rislletl scvcr;~l varieties, all of 
whicll can be louncl ill Baker's series. As inentinnet1 1)y l'ilsbry ant1 
others, color variation witllitl this species is exte~lsive. Baker's sl~eciluens 
have tllc surface unicoloretl, l ip ant1 rollunella white, ;lpert1lre roseate 
in 76 sl~eci~ncns antl white in six specinle~~s. Height varies from 26.5 t o  

37.5 min. with Irom 5% to ( i ~  wllorls. All adult specimens Il;~rrc it 
strongly rencxetl lip, contr;il-y to some previous reports. 

I<AI)~II.A.-OI' 101-1 10 rows; l'or111111a (68-70)- I -((j8-70). I'fefler's (V, 
1'1. 13, 1:ig. 8) illustration is very inatlecjuate. Ernl~ryonic. tecth at-e sill)- 
ilar to tllose or I ) .  . s~~ lp l i~ l~ . e~r . r  I ) r r t  have sllo~-te~. eccocolres. 

JAW (1'1. 111, Fig. I).--Sevcntcen lo 18 wide plates, center partly 
rltsetl. 

( : INITAI . IA  (PI. IV, Fig. I).-For (liscussin~~ of' val-inus organs, sec gen- 
c~- ;~l  section o n  genitalia. 

ntt1i1111~s nirr.i/llttrs I'feilTe~-, IR5i:Sl9, PI. 35, Fig. 10. 
I~~t l i r~zrr l t r . \  ~c~rr i / l i r~r .s  (l'fcill'c~.), Fisc11c.r ant1 CI-osw, i (1575): I%)<), PI. 20, Figs. 21-22. 
W~tt1in11tlit.s nir~i/lrru.v (I'l'eill'er), Strclwl ant1 I'fcll'er, I\ '  (1552): PI. (i, Fig. 1.1; V:79. 
0loslorntr.r ai11-i/l1~u.s (PfcifTcr), von Rlal.tc~rs, 189Y:213. 
I ~ J ~ , ~ I I ~ I I ( , I ~ . S  (rir~i/Itrit.r (I1l'eiITer), l'ilsl)~y, I2 (1595)):55, 1'1. I, 12i:q. S6-57. 

'I'ur~e r.oc:i\r.~~~.-Chr(lova, Vcracruz, R.Icxico (A. SallC). 
~ A ~ ~ ~ ; . K I ~ ~ I . . - ~ I I ~  sl,cc.ilncn each h-om s1:rtions 1 ant1 (i (Ctirtlovn ant1 

Sutnidero). 
l)rscussro~.-The two sl)ecimcns, 21.3 and 22.5 mm. long, correspond 

very well to those figuretl by I'ilsbry. To judge from tile cluotetl illustl-a- 
tions, there appears to I)c soirle variation in color pattern, I I I I ~  no con- 
c:lusio~~s can bc tlrawn from the limitctl material seen. 111 the one 
11nl)roken specimen the lip is sliglltly roflexctl, ;untl the sc.ull)ture consists 
ol' nlany fine, wavy spil,;ll lincs. 
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RADULA (1'1. 11, Fig. 5).-Of 127 rows; fornlula 73-1-73. The  peculiar 
central tooth is present in both specimens. Contour with a double 
sinuation rather than of the D. altenuatus type. 

JAW (PI. 111, Fig. 7).-Lower margin of the fourteen side plates un- 
serrated, central part cornposed o l  a few widely fused plates. 

GENITALIA (1'1. IV, Fig. 3).-Penial slleatll long. Genitalia more obese 
than in the other species exarninetl. Whether this obesity is a n  indi- 
vidual trait as in several other species, or actually represents a structural 
characteristic could not be deternlined because o f  the scarcity o l  
material. 

Lhy~naeus  enzeus (Say) 
(1'1. I ,  Figs. 1, 2) 

Bt~li117us rn1ete.s Say, 1829:26. 
Bulii~rzrllcs crllernuns, var. tl, Fischer ant1 Crosse, i (1875):501. 
I I I L I ~ ~ ~ L I L I I L S  lryoltii F~SCIICT ;111d Crosse, i (1875):565 ( ~ ) c r ~ - l i ~ ~ c j .  
Mu1inrtcl1r.s j ~ a l f ~ c ~ l o e ~ z s i , ~  SLI-cbel and I'Ceifcr, V (lS82):85--87, 1'1. 5, Fig. 12a-c; 1'1. 1.3, 

Fig. 14; 1'1. 15, Figs. 1, la; 1'1. 16, Figs. 4 ,  7, 8, 11. 
O l o s t o t ~ ~ c ~ s  e ~ ~ ~ e u s  (Say), VOII Marteils, 1893:222, 1'1. 1'1, Figs. 6, 6a, 8, 82. 
Dryrrrurlr.\ c,~~rele.s (Say), Pilsl,ry, 12 (181)9):73-75, PI. 4, Figs. 52-61. 

TYPE LOCALITY.-KO~~ from Veracruz to Mexico City. 
M A T I ~ R I A I ~ . - ~ ' ~ ~ I  specimens froill stations 35-38, 53-55 near Necaxa, 

Pueblo. 
DISCUSSION.-The great variability in color pattern has given rise to 

several names. Since none o l  the variations appears constant, and since 
intergrades are cornmon, it  seems best not to divide this species into 
subcategories. Specimens nearest the typical form were collected a t  
stations 36, 53, 54, and 55 (2215-4600 feet), whereas specimens nearer 
to var. palpaloensis were taken at stations 35, 37, ant1 38 (4430-4925 
feet), indicating soine geographic separation. 'l'he sculpt~ire is typical 
of Drynzneus, consisting o l  fine impressed spiral lines. 

RADULA (Pl. 11, Fig. 7).-01' I47 rows; forlllula 85-1-85 at 80111 row 
from posterior end; 80-1-80 at the 90th row. Pl'effer's illustrations of 
pnlj~aloensis (V, PI. 13, Fig. 14 A-E) look like nly findings for the typical 
variety, but his radula lormula o i  (150-160)-1-(150-160) remains prob- 
lematic, if tllesc forms are to be considered the salne. UiiTortunately, 
no anatontical illaterial of var. palpaloensis was available. 

J A W  (Pl. 111, Fig. 8).-Twenty-tllrcc to 24 narrow, unscrl-atcd side 
plates, center part coinposed of 6-8 partly fused plates. l'leffer (V, PI. 
16, Figs. 7, 8, 9, 11, 13-15) gives good examples of the relationship of 
individual plates. 
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GENITALIA (Not figured).-As in D. sulphurezls the penial sheath is 
lacking. 

Drymneus sul~lzureus  (Pleiffer) 
(1'1. I, Fig. 3) 

Bulirt~us sulphureus PleitTer, 1857:318, PI. 35, Fig. 11. 
Bztlinzulus szllpllurezrs Fischer and Crosse, i (1875):495, PI. 23, Figs. 3 ,  3:1. 
13ulim1ll1ls sulphureus (PfeiKer), Strel~cl and I'lell'cr, V (1882):87, PI. 5, Fig. I la-(1; 

1'1. 13, Figs. 15, 1511, 16; P1. 15, Fig. 2a-c. 
Olostomus sulphureus (Pleiffcr), von Martens, 1393:225, PI. 14, Figs. 14-18. 
Dryi~zaeus s v l ~ ~ l ~ u r e u s  (PCeiKer), l'ilsbry, 12 (1899):76-78, 1'1. 4 ,  Figs. 65-68. 

TYPE I .OCALITY. -C~~~OV~,  Veracruz (Salk). 
MATFRIAL.-Twenty-nine specimens from stations 1-6 (Atoyac, Suini- 

tlero, and Chrdova, 1300-3400 fect). 
l)~scuasro~.-This highly characteristic shell cannot be mistaken for 

- .  

any other in the area. Tlle peculiar cross-barred sculpturc is definitive, 
yet has not been adequately illustrated, although the drawings of 
Fischer and Crosse come closest to representing this species. Most of the 
so-called varieties seem to be bascd on juvenilc specimens, since these 
rnay bc Sound among Baker's material. T h e  only f r r l ly  adult specimen 
is 29.5 mm. long with six whorls, and the lower part of the lip is slightly 
reflexed. 

KADULA (Pl. TI, Figs. 6, 9, 12).-01 130 rows, forinula 76-1-76. llow 
contour as in L). enzeus. The  rachidian toot11 is extremely variable. 

JAW (PI. 111, Fig. 3).-Nincteen to 23 plates per side, which are narrow 
and unserrated. Central part coinposed of six to eight sliglltly Susetl 
plates. 

GENITAI.IA (Pl. IV, Fig. 2).-Penial sheath lacking. 
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Shells of Dt ylnaeus 

FIG. 1. D ,  e~?zeus (Sa)), f o ~ l n  palpnloe~zsis (Strebel). Sta. 35, Necasa, Pueblo, hIexico. 
URIMZ 181383. 

FIG. 2. D. ettzetls (Say). Sta. 36, Nccaka, I'ueblo, MeLico. URihlZ 181386. 

FIG. 3. D. S I I I ~ I I I U ~ ~ E I ~ S  (Pfr.). Sta. 6 ,  Su~nidero,  Chrdov;~, L'eracr~~z, RIexico. UhIMZ 
181387. 

FIG. 4. D. aurifluils (Pfr.). Sta. 6 ,  Sulnidero, Ctirdova, Veracruz, RIesico. UhIhIZ 
181388. 

FIG. 5. D. r ~ ~ d i ~  (.Anton). Sta. 14, C h a p ~ ~ l t c p e c  I'ark, 1). F., hie\ico. UhIhiL 181381. 

FIG. 6. D. sulcos~rs (Pfr.). Sta. 11, El Desierto, D. F., hiesico. URlMZ 181378. 

FIG. 7. D .  nt te?zt~nt~is  (Pfr.). Sta. 6, Sulilidero, Cdrdova, L'eracruz, Mexico. URlMZ 
181376. 

FIG. 8. D. serfxzttrst~.us (Say). Sta. 61, S a ~ i  Igtlacio, Y L I C ~ I ~ ~ ~ I I ,  AIesico. UMhIZ 181380. 

FIG. 9. D. lrecnsnlt1is, new species. Sta. 51, Salto Grande, Necas;~,  l'uehlo, Mexico. 
Holotype URIRIZ 181377. 

FIG. 10. D. drolreti sporlerleri (Pfr.). Sta. 3, Peiiuela, L'eri~crl~r, Mexico. UMhIZ 
181382. 

FIG. 11. D. drotleli (l'fr.), typical form (~nonstl.osity). Ski. 2,  Potrero, Vcracruz, hiex- 
ico. UMRlZ 1813'79. 

FIG. 12. D.  rirozteti deletzts, new s~~bspccies.  Sta. 6, Su tu ide~o,  Ctirdov;~, Vel.acruz, 
Mexico. Holotype UhlhIZ 181389. 

FIG. 13. D .  rlrozieti (Pfr..). Sta. 6, Su~nitlero, Ctirdov;~, I'eracruz, Mesico. UMM% 
181384. 

FIG. 14. D. botcngeoisne Rehder = d r o ~ ~ e t i  drolieti (Pfr.). C6rtlova, Veracruz, RIexico. 
Coll. b y  h'f. E. Bourgeois. UMhlZ 181385. 





FIG. 1. D. srrl~ernstrris (Sa!). Sta. 61, So .  143, S;ln Igilacio, Yucatdu, Mexico. l'\vent!- 
sixtli l a te ronla rg i~~al  tooth ill 40th rot\ from anterior end, shol\-ing relationship 
of tlentitle to I~asal pl;ite. 

FIG. 2. D. crt l~~tt~i~it~c,s  (%I\) .  Sta. 4, nap, L;rs .I'ortolas, Ctirdo\a. I'eracruz, >Iesico. 
R;ichitli;~n tooth ;tnd first 1;lterotnarginal. 

I 3. D.  s~tlr.o.\ri.c (I1fr.). Sta. 11,  El Iksierto,  1). F., Mexico. Rachidian tooth ant1 
lirst I;itcr0111;1rgi1in1. 

FIG. 4. D. tlroiieti (Pfr.). Sta. 3, h'o. 8de, i'e~iuela, COl.dova, I'eracrur, Mexico, A. 
Il;~cliitli;i~i tooth; U .  first 1ateromargin;il tootli; C. 25th lateromargilial tooth; D. 
62tl I;itero~il;~rgin;rl tooth; E. 67th latero~l~arginal  tootli. 

I 5 D. crriri/liiri,s (I'fr.). Sta. 4, Las Tortolas, Ctirdova, I'eracruz, Mexico. Racliid- 
ian tooth ;111tl first l;~~erom;irgiiial. 

FIG. 6 .  D. treccr~n~~rrs, ne\v spccies. Sla. 5-1, No. 99, Intake Gorge, Necasa, Pueblo, 
Mexico. R;icliitli;in tootli ii11~1 first lateroni;~rginal. 

FIG. '7. D. c,rtrclls (Sa)). Sta. 53, S o .  65, Secaxa, I'uel~lo, lfexico. Rachidian tooth 
ant1 first l;itcroni;~rginal. 

FIG;. 8. D. s~~lplritrerts (I'l'r.). Sta. 4, No. Bdef, Las Tortolas, C6rtlova, Veracrliz, Mex- 
ico. R;~chitlian tooth a ~ l t l  first laterotnargin;ll Irorn first tlistinguishal~le row of 
cm1)ryonic teeth. 

Frc. 9. D.  s r~ l , /~ l r~ i rc~r~s  (I'fr.). Sta. (5, S o .  litlef, Sumidero, Ctirdo\.a. Veracruz, Mexico. 
Rachitliall too t l~  and first latcrom;1rgi11;11. 

FIG. 10. D. S P ~ , ~ J ~ ' ) . ( I S / ~ I I S  (S;I)). Sta. 61, No. 143, S a ~ i  Ignacio, Yucatdn, Rlexico. 
Racliidi;~n tooth and first Iatero~nargilial. 

F I ~ .  11. D. IIL(/;.\ (.41lto11). Sta. 14, C:hap~iltepec Pal.k. D. F., Mexico. Rachidian tooth 
;rnd first latcromarginal. 

I ;  2 D ,  st i l l~lrure~is  (Pfr.). St;(. 6, S o .  l ide l ,  Sumidero, C;Ordo\a, Veracruz, Mex- 
ico. I1;iriatior~ in rachitii;in teeth. 





Flc. I .  D. szrlco.\zcs (I'fr.). St;\. 12, S ~ I I I ~ ; I  Rosa, \ ' ~ I - ; ( c ~ I I I ,  hlcxico. 

FIG. 2. D .  sc~r/)c~~-nslrrts (Say). Sta. ( i l ,  No. 1.19, S;ln Igllacio, YucatBn, Mexico. 

FIG. 3. D. szrlfilrz~reus (l'l't..). Sta. 6 ,  No. I!)tlel', Sul~ritlero, Ctil-dova, hfcsico. 

FIG. 4. D. crllc,~iztnti~.s (Pfr.). Sta. 6,  No. IOtlcl, Sutnitlero, <:til.tlov;~, \'eracruz, Mcxico. 

FIG. 5. 1). ~recascri~zrs, new species. Sta. 5.1, N o .  99, 111t;~hc Gorge, Necaxa, Puel)lo, 
Mexico. 

FIG. (i. D. tlr-orc(,li ( l~~ l r l~r . s ,  rle\v st~l)specics. Sta. 4, No.  41, 1 ~ s  'I'ortolas, Ctirtlova, 
. . . A L L  IIL, Mexico. 

Flc:. 7. 11. cizrri/lr~ri.s (I'fr.). St;(. 5. No. ISGa, C:cl-1.0 tle las I'altn;ls, C:Ot.tlov;i, \'eracrrlz, 
Mexico. 

FIG. 8. I). e ~ ~ ~ r r t s  (Sa?). Sta. 54 ,  No. 6 5 ,  Neci~x;t, I'uel)lo, Mcxico. 





I .  1 I). a~tIro.!7t.\ (I'tr.). SLI. 12, S;mla Rosa, I). I;.. Slcxico. 

(;ctlit;rl Syslclrr, sy1111)ols ;tflcr I-I. 1%. Baku.. 
I), V;IS dclerens C;-l', t;rlol~ 
1)G, prostntc P, I X I I ~ S  

I>.I', t r ter t~s I'll, l )c~~i;rI  ~ ~ c l ~ ~ ; ~ c t o ~  
E. C P I P I ~ ; I I I I I S  I'S, ~ ) c ~ i i a l  ~lrc;ith 
I:.I:, c ~ ~ i ~ ~ l ~ ; r I l i c  f1;i~cll11111 S, spcs~r~;rtIlec;r 
(;, ovolestis \', \;lgina 
( ; I ) ,  Ircrlrra1,lrl-odilic tltrct 1'0, ;rtri;iI 1)or.c 

(;C;, ; ~ l l ) t i ~ ~ i e ~ i  gl:111(1 S.  C;II-relour 

I 2. I ) .  .\itl/)/trrre~t,s (I'fr.). Slit. 4, ho. I(itlcf. I.;{\ '1orto1;ix. <:i)ltlova, \'ei.;rcru/, 
Mexico. 

I .  4. D. d~-olrclr tlclcf~r\.  ~ rcw sr11)spetics. St;i. 1, 90. l i a l ) .  I.as 'I'ortolas. <:Ortlo\;i, 

Rlcxico. 

1 1 .  5. I ) .  ~tc.rtr.xcr~tir.~. Ire!\. sl)ccies. SI;I. 53. No. 15, Sec;i\;r. l'tlcl)lo, Rlexico. 

. ,  i .  D. .cc,-(~(~tct.~/,.ri,~ (Say). S~ i i .  61, No. I IS, S a ~ r  lglr;itio, Y~~c;r t ; in ,  Mexico. 





PLATE V 

I .  I. 11. ,sztlco.\z~.s (Pfeilfer). Sta. 12, S i ~ n t ; ~  Kofa, 1). F. Sl;~tut-e spermatophore and  
cross sect ion. 

F I ~ : .  2, 3. D. st i lcosic.~ (I'feillcr). Sta. 12, Sanla Rosa, 1). F. 
I n t c r t ~ ; ~ l  ;Inatonly o f  epiph;tllus ;clitl penis: 
P, penis l'R, peliial relraclor 
E, epiphallus Vl), c n ~ r ; ~ n c e  of vas deferens 
EF, epiphallic flagellutu 

Ilrawing I)); William I,. B1.11tlol1, stall ;~rt is l ,  Muscum of Loolog\, LIniversity of hlicil- 
igan. 










