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\/\'HEN Pilsbry (1910) described the genus I,itl7asiopsis and two species, 
L. hi17ltleyi and L. nzexica~?a, from eastern MPxico, he based his descrip- 
tion on material collected by Anson A. Hinkley in the Rio Pdnuco 
drainage system. Superficially, these snails are very similar to those of 
the genus Lithasin (=Plez~~oce~-a [Morrison, 1954: 362]), but they differ 
in halring a paleonlelanian operculum, a unique feature in New World 
genera ot" the subfamily Pleurocerinae to which both genera belong. 
Li/ho.rioj~sis is furtller distinguished from Lithasia in having a thick 
parietal callus, another unusual character among North American 
genera, but one which is constantly present in the Middle American 
genus Pcrcl~ychilus. On the basis of the nature of the radula, however, 
Litlrtrsiopsis is readily separated h-0111 the subfamily Potacloininae, to 
wllicll Pochychilus belong, and placed in the Pleurocerinae, the sub- 
family to which all other North American pleurocerids are assigned. 
The  raclular teeth of the Potaclonlinae resemble those of the Pleuro- 
cerinae, but the presence ot" "Troschel lines" adds to the complexity 
of the individual teeth and the cusps are blunt and rounded. 

ill'ter the original description, Litlzasiopsis went unmentioned in the 
literature until Goodrich (1942: G )  suggested that, on the basis of the 
palcoinelanian operculum and the thick parietal callus, it might be 
more closely related to Pachychilzrs than to any other North American 
gcnus. Wlorrison (1954: 365) went a step further, disregarding the 
characters ot" the radula, features which Pilsbry and Bequaert (1927: 
272-Y4) ancl Gooclrich (1936: 16-17) considered fundamental and 
synonymizecl Litlzasio~~sis with Pachychilus. Subsequent to Morrison's 
1x-01~0salPilsbry (1956: 31) continued to follow the classification that 
11c had established previously, an arrangement which I accept. 

I11 spite of the disagreements concerning the generic affinities of 
Lilhosiopsis, nothing new was added to our knowledge of this genus 
and no additional material was reported for nearly half a century. 
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In 1950-3 I ,  (luring an ecological study in the Gomez Farias region of 
'Tan~:~ulipas, Rezneat M. Darnel1 collected several lots of freshwater 
moll~~sks. :\mong these collections, ~vhich were made in the Rio Sabinas, 
;I tributary of the Rio Tamesi, were two very distinct and undescribed 
species of Li thns io~~s is .  In  January, 1958, M'illiam E. Duellman and 
Richart1 E. Etheridge obtained adclitional specilnens at one of Darnell's 
localities oT one of them. 

Lithasiopsis crassa, new species 
( F I G .  la, c-j; PI. I, Figs. a-f) 

HOLOTYPE.-UMMZ 195103: Storm's Ranch, Rio Sabinas, Pano Ayuc- 
tle, 5 mi. NE of G6mez Farias, Tamaulipas, Mkxico; collected January 
13, 1958, by MTilliam E. Duell~nan and Richard E. Etheridge. 

PARATYPES.-UMMZ 195 104 (3 1): same locality as the holotype; 
collected by Rezneat M. Darnell, May 29, 1951. UMMZ 195106 (19): 
Rio Sabinas, abo1.e La Uni61-1, NE of G6mez Farias, Tainpaulipas; 
collected by Rezneat M. Darnell, Ivlay 27, 1951. 

SPI-C:I~~IENS EXA~IINED.-UMMZ 195 I05 (i 1000): salne locality as the 
llolotype. UM>IZ 195107 (13); Nacimiento del Rio Sabinas, 10 mi. N 
o f  Gciinez Farias, Tamaulipas. 

~ ) ~ ~ S ~ ~ ~ I P T I O N  01: THE I - IOLOTYPE.- -S~~~~ thick, heavy, ovate-turrate, 
spire acute, conic, decollate, slightly concave, almost straight-sided; 
about 71h whorls remaining, rapidly increasing in size; first 5 whorls 
flattenetl; remaining ~vhorls weakly convex; whorls smooth, crossed 
by fine, unequal gro~vth lines; periostracum thin; aperture ovate, 
acutely angulate above and forming a shallow sinus, rounded below; 
outer lip nloderately thick and acute, slightly advanced below ancl 
near  he suture, retracted a little near the columella, lip continuous 
with the columella; coluinella thick, concave, expanded and reflected; 
parietal wall evenly co~.ered with a thick white callus. 

Measurements (mm): Height of shell, 13.9; height of aperture, 6.8; 
~vidth of shell, 8.6. 

Operculum (Fig. la) paucispiral subovate, nearly circular 2.5 mm. 
long by 2.4 inn?. wide, leathery, thin, dark reddish brown; apex 
rounded; nucleus sunken, eccentric, lying in the coluinellar half, about 
one-third the distance froin the base to the apex; about 21/2 whorls 
are evident; spiral line loosely coiled; growth lines fine but distinct; 
area oT attachment on the colunlellar side, dull, bounded below ancl 
on the lower outside by a raised, brown chord, which originates on 
the nucleus and continues along the spiral line to the columellar 
edge; except for the area of attachment, the rest of the inside is glassy. 
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FIG. 1. a-B, Operculum. (a) Lithasiopsis crassa, paratype; (b) L. darnelli, paratype. 
c-j, Radular teeth. c-f, L. crassa: (c)  central; (d)  lateral; (e)  inner marginal; and 
( f )  outer marginal. g-j, L. clarnelli: (g) central; (h )  lateral; (i) inner marginal; and 
( j )  outcr marginal. 



The  periostracum of the shell is uniform olive-yellow. 
V ~ ~ t r . - \ ~ i o ~ . - T h e  extent of variation in the height and ~tricltli of 

:ldult shells is coi~siderable; specinlens \.;try Ii-on) elongate-turrate to 
sclu:lt and globose, with a short, pointed, concave spire. This variation 
does not appear to be correlated ~vi th  position in the stream or with 
geographic location. 7'11e color ol the pel-iostrnc~un ranges from the 
olil-e-yellow (in the type) to a (lark burnt umbel-. Oli1.e-yellow appears 
to be typical for inost of the inliilat~u-c specii~~cns. A.ldult shells are 
oicen coated with tleposits 01' calcium cui-bouatc. or iron salrs ~vliich 
tend to obscure the basic ground color. 

Measureinents (inin.) oC paratypes: height of shell. 10.0-13.0, (av.= 
1 1.4); height of aperture, 5 . 4 6 . 5  (av.=6.0); ~ziclth of shell, 6.5-8.3 
(av.=7.7) : height of aperture dividetl1)y width of sllell .77-.92 (a~..=.95). 

Lithasiopsis dnrnelli, new specie5 
(FIG. 111, g-j; P1. I, Fig?. 8-1) 

Flo~.o~.l~rr'.-Uh~IXlZ 195098: l i io Sabinas, above La Union, N E  of 
Gbmez Farias, Tamaulipas, D'S6xico; collected May 23, 1951, by R e ~ n c a t  
M. 1)arnell. 

P , \ R A T Y P E s . - U ~ I ~  195099 (234): sanlc data as the holotype. 
SITCIA<II..NS EXAXIINI.D.-UNIA~Z 195 100 (24): Kacimiento clel l i io 

Sabinas, 1 0  ini. N of Gciinez Farias. U;LfMZ 195102 (24): Rancho Pico 
clel Oro, l i io Sabinas, E of Gcinlelr Farias. UMMZ 195101 (3): Rio 
Sabinas at the Pan American Highway, Taiilaulipas, Mkxico. 

DESCRIP.~ION OF I-IOLOTI.PE.-~P~I-~ conic, slightly coi1cal.e; shell thin, 
light, about 7% ~uhorls; embr)~onic whorls 11/,, smooth, or slightly 
pitted, body whorl and pen~~l t imate  w11ol.l ~liglltly rounded, earlier 
tvhorls ncarly flat so that upper half of spire is flat-sitled; ~vhorls 
bearing numerous acute, spiral cords, which are narrower than their 
intervals; :I single cord originates on last oL embryonic ~zrhorls, and on 
each succeecling ~vhorl  additional cords appear until there are 6 on 
the penultimate whorl, and 19 on the body ~ v l ~ o r l ;  the cords in turn 
are crossed by fine, but distinct, growth ~vrinkles; occasionally the 
growth ~rrinkles become strong enough to forin plications; suture 
nloderately impressed; lip thin, sharp, lying at an angle nearly parallel 
to the longitudinal axis ol' the shell, collti11uous tvith the columella; 
aperture ovate, wide, acutely angulate above and Corining a sinus, 
bluntly pointed bclow, slightly canaliculate, parietal callus thin; colum- 
ella reflectcd, round, narrotv. 
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Measui-emencs (111111.): Height of shell, 12.0; height of aperture, 5.0; 
width of shell 6.0. 

Operculum (Fig. 10)  p;~ucisl~iral, ovate, nearly circular, 2.4 mm. 
long and 2.2 nlnl. wide, leatliery, thin, brown; apex bluntly pointed, 
ZOOLOGY-58473-Gallcy 2- 
columellar inargin nearly straight; n ~ ~ c l e u s  sunken, eccentric, lying in  
thc colunlellar l12ilf, a1,out two-fifths of the distance froin thc base to 
tlie apex; spiral line fine, indistinct, about 2% ~vhorls appear to be 
present, gro~vth lines generally fine, indistinct, with occasioilal heaviei- 
lines e1,itlent; area oC attachment on the coluinellar side, dull, bounded 
below ailtl on tllc o~ltside by a low ridge which originates on the 
n ~ ~ c l e u s  ant1 eslentls up LO the colurnellar side oC {:he apex; remainder 
of inside glassy, but ~ \ r i t l ~  fine granules. 

Tlie color oC the sliell is snuff-bro~vn, becoining lighter high on the 
spire and again near the lip. T h e  embryonic whorls are cinnamon-buff. 
On the u1111cr 5 ~dior ls ,  due to wearing of the periostracum, the cords 
are much ligliler than their i i i~er~.als.  On tlie body ~vhorl  the perios- 
tracunl is continuous across the cords and no difference of color occurs. 
T h e  interior ol  the aperture ancl the coluinella are pearl-white, along 
the edge oC the inside ol  the lip is a narrow brown zone which is 
coiitiniloi~s ~ v i t h  the color ol' the exterior surface of the shell. 

V , ~ i i l i \ ~ r o ~ . - l n  inost oC the paratypes the apex of the spire has been 
broken off. Tlle ilunlber of remaining ~vllorls varies from 4y2-7g 
(av.=(i). T h e  co~.cls on the penultimate ~vhorl  number froin G to 10 
(av.=7.2). Tlie cords oil tlie bod!. whorl near the lip vary froin 13 
to 21 (a\..=16.8). Occasional indivitluals lack the cords on the last 
~vho1.1, or cvcn o\.er inost oC tlie shell, except that the cords may 
be slightly indicatetl on the first few whorls. Eight out ol  262 specimens 
lacltcd conlplcte cordiilg. i-Ilthough contour of the whorls is generally 
~ w - y  similar lo that oS the type, many speciineils  ha^^ whorls that are 
flattened to form a str;tiglit spire and a Sew have rouilcled whorls. 
7'hc parietal callus is not al~vays a thin indistinct structure but may 
be a thickened shielcl over tlie precediilg ~vhorl.  

h/Ieas~~reineilts (innl.) of the shell arc quite variable: Height of shell, 
10.8-15.8 (av.=12.2); height of aperture, 4.8-6.5 (av.=5.7): width of 
sliell, 5.9-8.2 (av.=6.9); height of aperture divided by width of shell 
.76-.90 (av.=.82). 

RADULA OF LITI-IASIOPSIS 

Except for the marginal teeth, the radula of Litlzasiopsis is rather 
u~liforill in character throughout the genus and differs little froin that 
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of other North American pleuroccrids. Examination of the radula of 
the four known species revcalecl some variations that Pilsbry (1910) 
did not mention. In view O F  this onlission, the 1-atlula of I,i/Zrn.riopsis 
is described as a unit. 

'The central tooth (Fig. 1 r ,  g) is symn~etrical and slightly variable 
in shape. I n  newly forinetl teeth, it has Soltls and humps on the upper 
surface which correspontl with the cusps; in oltlci- ones, it is cvenly 
rounded above. 'l'he nuinbci- of cusps varies. T h e  central cusp is 
enlarged, the lateral cusps are nluch s~rialler, and in all four species 
of I,it1?crsiofisis, 3 to ,1 011 each side. I n  I,. dn~.?lel/i  the lateral cusps are 
1xoportionally lai-gel- than they are in I>. crassa. 

The lateral tooth (Fig. 1 d, 11) is thc most constant in Sorin of all 
the teeth; I'ilsbry's (1910) tlescription and illustration of it are mis- 
leading. Actually, the shalt is long and triangular ant1 near tile center 
is a large bulgc that extends consitlerably beyond the inner margin. 
T h e  outer ;~nd the dorsal margins are recurved to form a cup. I n  the 
center of the dorsal ~riargin there is a large ccntral cusp, which is 
bounded on the inner margin by two minor cusps that rapidly decrease 
in size toward tlle inner margin (not il111sti-atetl in my figures). Lateral 
to the ceiltral crisp are 2 to 3 additional minor cusps ~vhicll likewise 
tleci-ease in size toward the outer margin. L. ci.nsstl llas three lateral 
cusps, which are elongate and sharply pointetl; the other three species 
have only two. 

T h e  inner marginal tooth (Fig. 1 e,  i) is shorter and stockier than 
the outer marginal. I t  is expanded near the base, then narrows pro- 
gressively toward tlle distal end, which is even inore expanded than 
is the basal end. The  distal end bears 6 to 7 large cusps. 

The  outer marginal tooth (Fig. 1 f, j )  is relatively long ant1 slender. 
Its shaft is nearly equal in width th ro~~ghout  its lcngtll. At the distal 
end the tooth is rapitlly expantletl, 1,ecoining fan-shapetl, and bears 9 
to 18 cusps. 

Several fcatures of the shell distinguish L ~ t l 7 c c ~ t o p ~ ~ ~  C J  nssa l io l~ l  the 
other three members of thc genus. I n  this species the shell is tllickei, 
heavier, and also has a thicker paiietal callus. The  straight, or  concaxe, 
spire and the lounded base of the apeltnre, forined by the cont in~~at ion 
of the lip with the columella, sepal'lte I .  rlaJscl floln L. hz~zkley? ant1 
L. mexlcancr. L. crasstr is much inore lobust than L. da~7~al l z  nnd llas 
a smooth shell, whereas that of the latter is m~~lticarinate.  L. d a ~ n r l l z  
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is readily recognized by the raised spiral cords on the shell; this 
character also occurs sporadically in L. hinkleyi ,  i t  is true, but in that 
species the cords are coilfined to the shoulder of the ~vhorls and they 
are generally most prominent on the earlier ones. The  long, slender, 
conic or concave shell also distinguishes L. c la~nel l i  froin the other 
three; in the shape of the aperture, however, this species is T.ery similar 
to that of L. c~ossa .  

Thc nature of the operculuin also aids in separating the species of 
I~i lhasiopsis .  In I>. o.ossti it is nearly circular and has a soine~vhat 
central nucleus; in L. dn).nelli  it is Inore ovate, ~v i th  the nucleus set 
closer to the miirgin; ;1nd ill both L. lri?zkleyi ancl L,. n7exiccrna i t  is 
nlore elon+ate-ovate ant1 the nuclei are set closer to the margin than 
in cither of the precetling species. 

011 the basis ol' the characters of the shell and, to a lesser extent, 
of the operculum the species of Lithosiop.i.is can be arranged into two 
groups; one confined to the Kio Prinuco 5ystein, the other to the Kio 
Sabinas drainage of the Kio Tamesi system. In  the Lrvo species from 
the Pzinuco system (L .  hilzkleyi ancl L. nzexicana) the shape of the 
jl~venile shell is soon lost and the ~vllorls are added rather loosely; the 
tlirectioil of the suture is irregular and lumpy knobs and indentations 
occur along it: the aperture is variable in shape and extends high 
onto the preceding whorl so that the parietal wall tends to be convex; 
the lip is always thin, sharp, and discontinuous tvith the columella. 

In  the two species from the Rio Sabinas drainage (L. crussn ant1 
I,. dnr.nelli) the manner of coiling ol' the ~vl~or l s  is inore regular, 
the shape of the juvenile shell is retained throughout maturity, and 
the sculpture is rather regular. There is little variation in the shape 
of tlle aperture; the lip is relatively thick and continuous niith the 
colui~lella so that the base of the aperture is evenly rounded. 

Charac~eristic differences occur in the marginal teeth which help 
to s e~a ra t e  the lour species of Lilhasiopsis. The  two species of the 
Sabinas drainage have inore cusps on the outer inarginals than clo 
the t~vo  in the Prinuco system. L. nzexicann (4 radulae examined) has 
10 to 12 cusps on the outer inarginals and I,. lzinltleyi (4) has 9 to 11 
cusps. No dis~ii~ction can be made bet.cveen these trvo species on the 
basis of the inner marginals. Both have 7 cusps (3 ,  according to 
l'ilsbry, 1910: 47). L. d a ~ n e l l i  (5 radulae) has a range of 11 to 14 cusps 
on the outer marginals, usually 11 to 12. I>. ci-nssa (5) possesses 13 to 
17  cusps on the outer marginals, typically 15 to 16. The  structure of 
the inner nlargiilals further distinguishes darnelli  and cyassa froin each 
other; 1;. c ln~nel l i  has 6 cusps, occasionally 7, and L. cmssn has 7 cusps. 



8 Fred G. Thompson Occ. Papers 

l'lie tasononiic significance of these radular differences is as yet 
uncertain. Goodrich (1936: 16-17) found little intergeneric variation in 
slructure of radular teeth among North American pleurocerids. Tha t  
which occurred in his inaterial was restricted to the number of cusps 
on the central and nlarginal teeth. In  a few species of Goniobasis 
(=Oxyt~-enzn [Morrison, 1951: 359-601) he noted greater variation 
between different populations of a given species than between difl'erent 
species of the saine genus. 

7'he species of Lilhnsinj~sis may be grouped biogeographically, that 
is, accortling to the separate drainage systems they occupy. The  two 
~vhich inhabit the Kio 1'Linuco system, I>. 17,ilzkleyi and L. mexicnna, 
are closely related and share several characters. T h e  two which live 
only in tlie l i io Tanlesi system, I>. crnsso ancl L. dni.?lelli, are obviously 
related to each other but: still have clear-cut differences. 

Both L. cl-nssa and I>. da1.17elli have been taken together and occupy 
the same habitat. Above La UniOn and at Nacimiento del Rio Sabinas 
they were abundant in the main current of the stream, crawling on a 
liniestonc botlorn. Only L. ci-assn was found at Storm's Ranch; i t  
occurred in great n~unibers on boulders in rimes oT the Rio Sabinas. 

For the use oi' niaterial in the Museunl of Zoology and for assistance 
I ail1 grateful to 1)r. Henry van der Schalie. I wish to thank TATilliam 
L. Brudon, artist, ;\'Iuseum ol' Zoology,  rho lx-o~~idecl the photographs 
(Pl. I). 
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