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THIS paper is the last of a sequence of studies on the land 
and fresh-water mollusks of Venezuela ; those previously pub- 
lished are : Parts I ( Cura~ao)  and I1 (Venezuela), paper no. 
137 of this series (1923) ; part 111, no. 156 (1925) ; part IV, 
no. 167 (1926) ; and part V, no. 182 (1927). The present part 
deals especially with the fresh-water forms; the arrangement 
and treatment are the same as those outlined in the forewords 
of parts 111-V. I t  also includes notes on a collection of shells 
obtained by a University of Michigan Expedition from near 
Dunoon, British Guiana. I n  addition, a number of addenda 
and errata for the preceding parts and an outline of Venezue- 
lan localities are appended. 

I n  the following pages an asterisk (*)  indicates that the 
species or subspecies so marked are not known to occur in  
Venezuela. The abbreviation A.N.S.P. stands for Academy of 
Natural Sciences of Philadelphia. 

AMPCLLARIIDZ 

I use the family name Ampullariidze, instead of one founded 
on Pila Roeding, because, in the first place, I do not consider 
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the Museum Bolteniallum proper basis for scientific nomen- 
clature (despite its tentative sanction by the International 
Commission), and, in the second place, wc have no proof that 
this sales-catalog appeared prior to Lamarclc's papcr (June or 
July, 1799). The title-page of the l'luseum Bolteniailum is not 
dated (photographic reproduction) and the "publication7' 01 
the catalog, without lapse of several montlls after the penning 
of the introductory letters (September, 1798), appears ex- 
tremely dubious, especially when one considers coiiditions in 
Germany at that time. 

N e ~ i t a  urceus Mtill. (1774, Hist. Verm. 11, p. 174),  in Insulis Indiae 
edulis. Anzpul la~ ia  urceus Philippi (1851, Chemn., p. 54, pl. 17, fig. I ) ,  
Guiana; Reeve (1856, Conch. Icon., pl. 4, fig. 18),  Trinidad; Mart. (1873, 
Fest. Ges. Nat. Fr. Berlin, p. 201), swamps near Rio Yaracuy, Ven.; 8. 
Catalina, Orinoco; Vanatta (1915, Naut. 29, p. 83), Rio Vagre, Ven. 

Pi la  qnanetou RGding (17988, p. 145). 
! A .  oblo?xga Swainson (1522, Zool. 111, 3, pl. 136, middle figs.), habitat 

unknown; Ph. (1851, p. 21, pars, pl. 10, fig. 1) ; Rve. (1836, pl. 15, fig. 
70). ?A.  oblonga Ph. (1851, p. 21, pl. 5, fig. G), Caripe; Mart. (1873, p. 
202), Rio Orinoco; Alderson (1925, Ampull., p. 48, pl. 11, fig. 2 ) .  

A. dolium Ph. (1851, p. 40, pl. 11, fig. I ) ,  Guiana, ('namentlich der 
Orinoco. " 

Dead shells along creeks at Miraada, Palma Sola, and 
Tucacas (H ,  VIII,  b, 16, 22, 30). A.N.S.P. (from Venezuela) : 
50562 (R. SwilIt), CarAcas ; 50563 (Tate) , Upata, Caratal ; 
50566 (Henyer), Rio Yaracuy ; 50666 (Swift Collection), 
Aragua de Barcelona ; 50667 (Swift Coll. ) , Orinoco ; 85329 
(H. Ward),  back of Puerto Cabello ; 105218 (Bond Exp.), Rio 
Vagre ; 120206 (Wheatley Coll.), Barcelona ; 120207 (Wheat- 
ley Coll.), Rio de Neveri, prov. Barcelona. 

The original figure of Swainson's A. oblonga undoubtedly 
represents a young specimen of P. Icrceus; it is matched almost 
exactly, with intermediates, by shells in the Academy of Nat- 
ural Sciences of Philadelphia. Philippi's new figure of 
A, oblonga, from Caripe, and Martens' records may refer to 
some species of the Liuznopowzz~s group, related to P. in ter -  
r z ~ p t a  (Swby.). 



Ponzacea nobilis (Reeve) 

A. mbilis Rve. (1856, pl. 2, fig. 8), Rio Marafion (eastern Peru).  

A.N.S.P. 120276: a single specimen labeled as from the 
Orinoco (Wheatley Coll. ) . 

This Venezuelan specimen is smaller, with a narrowcr um- 
bilicus, and laclrs the reddish tinge of the peristome, but it 
approaches so closely to topotypes of P. nobilis (A.N.S.P. 
50683) that I have no doubt it is the same thing. The locality 
may possibly be erroneous. 

Dimensions 

Shell Aperture Whorls 

altitude maj.diam. altitude diameter 
- 

Reeve, pl. 2, fig. 8 .  . 107.5 gO(96.3) 77(82.3) 70(57.3) 
A.N.S.P. 120276.. . 88.8 85(75.5) 75(66.5) 70(46.7) 53  

Pontacea papyyacea (Spix) 
A. papyracea Spix (1827, Test. Braz., p. 3, pl. 4, figs. 1, 2 ) ,  northern 

Brazil; Mart. (1873, p. 202), Venezuela. 

"Ponznceu swuinsoni swainsoni (Philippi) 

A. fasciata var. S~vainson (1831-2, 2001. Ill., series 2, vol. 2, A?rcpullaria 
pl. 3 ) ,  Demerara, British Guiana. A.  swailzsoni Ph. (1851, p. 53, pl. 16, 
fig. 5), habitat unknown (sic) ; not of Hailley (1854-8, Coaeh. Misc., 
Ampztllal.ia, pl. 1, fig. I ) ,  and probably not tha t  of Sowerby (1909, Proc. 
Mal. Soc. London 8, p. 358), La Plata. 

A.  lineata, pars Swby. (1909, p. 354), British Guiana. 

According to Swainson, his specimen came from Demerara; 
apparently, Philippi had no examples as he founded his name 
on Swainson's figure, but ascribed it to his usual habitat for 
Ampullariid~. I t  may be a synonym of Helix Ziqzeata Spix 
(1827, Test. Fluv., pl. 5, fig. 2) ,  from Brazil, as suggested by 
Sowerby, but the shells from Guiana seem to h a ~ e  a shorter 
spire (usually shorter than in Swainson's figure), and should 
be kept separate until the ranges of the two forms are shown 
to be continuous. This species is superficially similar to P. 



chentnitxii (see bclow) in form, but has the impressed, sub- 
canaliculate suture so characteristic of most spccies from the 
Amazon drainage basin and soutllward. 

Yonzacea swainsoni nzetcalf ei (Recve) 

A. lnetcalfei Rve. (1856, pl. 25, fig. 119), habitat unlriiown; Van;~tta 
(1915, p. 83), Mnnimo River, Ven. 

A.N.S.P. 50543 (R. Tate), Venezuela ; 50544 (Swift Coll.), 
Venezuela; 105223 (Eond, Exp.),  La Buelta Tristc, Rio 
Maiiamo, Vcn. 

One 01 the shells in lot 50544 is licavier and approaches vcry 
closely Reeve's figure. Jfost of the rcmaiiider are thin and 
fragile, with much inorc rapidly increasing whorls, which rc- 
sult in an enormonsly expanded aperture. On the basis oi' 
most of this material, i t  ~vould appear to be very distinct, but 
lot 105223 contains both the patulous form and sllells which 
are not distinguishable from some specinicns of true swainsoni 
(Gniana), together with a good series ol intermediates. 

Sw. (pl. 3)) s w a i ~ u o ~ ~ i  
Reeve (pl. 25, fig. 119) 
A.N.S.P. 50543 

One adult.. . . . . . . 
A.N.S.P. 50544 

Two adults.. . . . . . 

A.N.S.P. 105223 
Means, 10 adults. . 
Minima, 10 adults 
Maxima, 10 adults 

71(33.2) 5 
68 (24.8) * dee. 
78 (40.5) dee. 

Po?nacea avellana (Sowerby) 
A. avellana Swby. (1909, p. 360, text fig.), Lagunella, Ven. (Lagunillas, 

Estado Merida?) ; Kobelt (1913, Chemn., p. 190, pl. 68, figs. 7, 8) ; Alder- 
son (1925, p. 23, pl. 7, fig. 6) .  



4A.N.S.P. 8193 (Swift Coll.), near Puerto Cabello. 
The original type seems to have been a heavy, somewhat de- 

formed shell, but the immature specimen in the Academy of 
Natural Sciences 01 Philadelphia approaches the figures of 
Kobelt and Alderson. This spccies appears to be closest to P. 
swainsoni, but is much smaller. 

Povzacea chevznitzii (Philippi) 

?Pila pe~iscclis Roding (p. 146), citation of the famous "cordon 
blcu" of d'Argenville (Conch., pl. 17, fig. B), a quite unrecognizable 
figure. 

A. fnscinta Lam. (1816, Encycl. Meth., pl. 457, figs. 3), habitat un- 
ltnown; not of Roissy (1805, Hist. Nat. Moll. 5, p. 374), type locality 
Jamaica. 

A. chemnitaii Ph. (1851, p. 39, pl. 10, fig. 9), habitat unknown (slightly 
i~nnlature shell) ; not of Drouet (1859, Moll. Guy. Fr., p. 80, pl. 4, fig. 
47.) 

A. po~phyrostoma Rve. (1856, pl. 6, fig. 30), habitat unknown; Iiobelt 
(1912, p. 116, pl. 44, figs. 6, 7, pl. 46, fig. 5), New Granada; Alderson 
(1925, p. 41, pl. 10, fig. I), Colombia, Ecuador. A. hopetonensis porphy- 
r~ostonzn Swby. (1909, p. 353), New Granada. 

A. scholvieni Kobelt (1914, p. 223, pl. 77, figs. 6, 7), Puerto Cabello, 
Ten. 

A. colu~nbicn,~is Vanatta (191,5, p. 83), ltio Mai~i~no, Ven.; n o t  of 
Philippi. 

Dead shells common aloi~g shores of a large, Pistiu-choked 
lagoon, 4.5 kilometers south dong railway from Tucacas (H, 
XI, 30), now chosen as type locality. A very large shell JIrom 
Cafio Minapam, near Palma Sola (H, VIII, b, 20). A.N.S.P. 
50564 (Swift Coll.) , Puerto Cabello ; 10'5222 (Bond Exp.) , Rio 
AIanamo, Veil. (young). 

My shells from Tucacas are of exactly the same form as that 
in l'hilippi's f i g~~re ,  which represents the type of his species. 
Altllough the shells are fresh and the olive-green epidermis is 
mainly preserved, the shell color is the same ashy blue as that 
shown by Philippi. Even the adult shells are thin and fragile, 
with the peristome only slightly thickened. A specimen in the 
A.N.S.P. (120419, from Colombia) is heavier and darker in 
color and thus approaches Reeve's figure of porphyrosioma, 
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which I believe t o  be simply a f o r m  of this species. The Palma 
Sola shell is still larger and heavier. P. c h e m n i t z i i  is certainly 
a member of the reflexa-jlagellata-paludosa group, as suggested 
by Sowerby ( f o r  p o r p l y r o s t o n t a ) ,  but it seems sufficiently dis- 
tinct to allow it speci f ic  rank. Lamarc l c ' s  original A. fasciata, 
not his complex as semblage  of later date, is probably also this 
species, but the name had already been used by Roissy fo r  a 
Jamaican shell ( C f .  Pilsbry: 1927, P r o c .  A.N.S.P. 79, p. 2 4 7 ) .  

I can see no tangible characters f o r  t h e  separation o f  A. schol-  

vieni from this species.  

Dimensions 

Philippi (pl. 10, fig. 9) . . 44.4 84(36.8) 72(31.4) 67(21.1) 6 ( 9 )  
Rve. (pl. 6, fig. 30) . . . . 57.5 86(49.4) 71(40.6) 53 (30.4) 
A. scholvieni Kobelt . . . . 44 84(37) 68(30) 60(18) 54 
H, XI, 30 

Means, 7 adults. . . . . . 46.7 82(38.4) 68(31.8) 71(22.6) 5.4 
Minima, 7 adults. . . . . 39.8 79(32.7) 65(27.3) 67(19.3) 5 
Maxima, 7 adults. . . . . 52.2 85(43.0) 70(36.4) 74(26.7) 53 

H, VIII, b, 20 
One a d u l t . .  . . . . . . . . . 72.8 85(61.9) 71(51.6) 72(37.3) 6 

A.N.S.P. 50564 
One adu l t . .  . . . . . . . . . 54.7 SO(43.9) 71(38.8) 74(28.6) 52 

Pomzacea elcirnia ( D u n l r e r )  

A.  ezirnia Dkr. (1853, Zeit. Mal., p. 93),  Prov. Cora, on Lago de 
Maracaibo, Ven.; Mart. (1873, p. 202). A. cassidifo~?ni Rve. (1856, pl. 
12, fig. 56), Lago de Maracaibo. 

Dead shells along a cafio at El Guayabo (H, VIII, b, 4 5 )  

and in swamps just behind banks of Rio Catatumbo at Encoli- 
trados (H, X, XII, 4 6 ) ,  where the adjacent l o w l a n d s  are lower 
than the natural ramparts of the r i v e r .  A.N.S.P. 50549 
( P h i l l i p s ) ,  L a g o  de Maracaibo ; 50674 (W. G. B i n n e y ) ,  M a r a -  

caibo ( v e r y  small) ; 59684 ( S w i f t  Coll.), Punta Palmas, L. 
M a r a c a i b o  ; 1 2 0 2 0 9  ( W h e a t l e y  Coll .)  , R i o  C a t a t u m b o  ; 120229 ,  

Rio C a t a t u m b o .  



On a c c o u n t  01 its as soc i a t ion  with the L a g o  de Maracaibo, 
s o m e  writers s e e m  to have deve loped  the idea that this species 
may live in salt water. As a matter of fact, the Lago is an 
extensive but shallow b o d y  of water, which, o n  accou i l t  of its 
narrow and very sl~allow outlet, is comparable t o  the tide- 
waters of a large river rather than to  an arm of the sea. The 
water in its southern end is always fresh, while even at M a r a -  

caibo ( a c c o r d i n g  t o  the  inhabitants) it varies from distinctly 
salt during the dry season ( t h e  time of my v i s i t )  t o  a l m o s t  

fresh during the wet pe r iod .  

Dunker (text) . . . . . . . . 113.8 
Reeve (pl. 12, fig. 56 ) .  . 90.2 
H, VI I I ,  b, 45 

Means, 5 adul ts . .  . . . 78.4 
Minima, 5 adults . . . . 70.0 
Maxima, 5 adults. . . . 92.0 

H, X, XII ,  46 
Means, 8 adults. . . . . 74.8 
Minima, 8 adults. . . . 65.8 
Maxima, 8 adults. . . . 91.6 

A.N.B.P. 
Means, 8 adul ts . .  . . . 80.9 
Minima, 8 adults. . . . 51.1 
Maxima, 8 adults. . . . 106.6 

71(41.4) dec. 
67(35.9) dec. 
74 (48.8) dec. 

69 (39.3) dec. 
66 (34.6) dec. 
71 (48.3) dec. 

66 (39.8) dec. 
62 (24.4) dec. 
71 (49.5) dec. 

Povzacea vexillunz ( R e e v e )  

A. pzanctimlata Reeve (1856, pl. 4, fig. 19) ,  locality unknown; not 
S ~ ~ a i a s o n  1822, pl. 143, middle figs.); Swby. (1909, p. 356), Cayenne; 
Robelt (1913, p. 179, pl. 64, figs. 5, 6. pl. 67, figs. 7, 8) ,  Cayenne. 
A. vexillumt Rve. (1856, pl. 4, fig. 20) locality unknown. 

A.N.S.P. 120233 (Wheatley Coll.) , one speci ine i l  f r o m  

Venezuela. 
Reeve's puncticz~lata and his vexdlzcnz, as indicated by 

Sowerby, are p r o b a b l y  the same species, although the type of 
the latter has a peculiarly formed pe r i s tome .  However, the 
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A. p.zazcticz~lata of Swainson agrees only in color and sculp- 
ture; its form is very different and its peristome, according t o  
Swainson, has the internal shelf that is characteristic of true 
AnapulLaria. 

Dimensions 

lieeve (pl. 4, fig. 1 9 ) .  . . . . . . . .  55.1 76(42.2) 70(38.4) 68(26.1) 
Reeve (pl. 4, fig. 20 ) .  . . . . . . . .  56.0 78(43.6) 77(43.1) 68(29.4) 
A.N.S.P. 120233 . . . . . . . . . . . .  56.8 Sl(46.3) 76(43.3) 63(27.1) 

Po?na,cea (L inznoponzz~s? )  p e r t t u n  ( S o w e r b y )  

A.  pertusa Swby. (1894, Proc. Mal. Soc. 2, p. 48, pl. 4, fig. 23) ; Swby. 
(1909, p. 355), Merida, Ven.; Alderson (1925, p. 55, pl. 11, figs. 9, 10) ; 
(9)Kobelt (1913, p. 168, pl. 62, figs. 1, 2),  Rlerida. 

?A.N.S.P. no. 8190, without locality. 
I am quite unable to  understand this species. Sowerby 

origiilally described it f r o m  an old specimen w i t h o u t  l o c a l i t y  

and compared it t o  his A. castelloi ,  which is similar to the 
L i m n o p o n z u s  group, Aldersoii's f igu re s  uphold this r e l a t i o n -  

ship, but Ilobelt's ( o f  a s p e c i m e n  sent him by S o w e r b y )  repre- 
sent something near P ,  vexdlunz,  with sculpture approacliing 
P. ~~rcezhs. The shell in the A.N.S.P. seems close to  Kobelt's 
f igu re .  Some one should refigure the actual type. 

Dimensions 

Sowerby . . . . . . . . . . . . . . .  68 75(52) 74(43) 58(25)?  5 
Kobelt . . . . . . . . . . . . . . . . .  58 83(48) 53 
A.N.S.P.8190 . . . . . . . . . . .  61.8 77(47.9) 71(43.9) 71(31.3) 6 

Ponzacea (Livznoponzzhs) azbrostonza ( " L e a  " Reeve) 
A.  az~rostoma Rve. (1856, pl. 28, fig. 131), habitat unknown; not A.  

aurostoma Swby. (1909, p. 347), in synonymy of A.  cerasum Hanley. 
?A.  crassa "Spix" Uribe (1925, Journ. Parasitology 11, p. 125), small 

brook near Valera, Ven. 



A.N.S.P. 8192 (Swift Coll.), Paraqui R., near Puel-to 
Cabello ; 50693 (R. Swift), New Granada ; 120374 (Wheatley 
Coll.), Venezuela; 124619 (Wheatley Coll.), Cucutb, Colom- 
bia. 

Although I must confess that the small brook form of P. 
ceraszc)?t (Hanley) is very similar to the same form (typical) 
of the present species, the 3Iesican shells (in A.N.S.P.) are 
liglitcr in texture and color. In  addition, the larger specimens 
of the South American species are marlredly different from P. 
ce~asz~m, and the ranges of the two appear discontinuous. For 
these reasons, I am inclined to believe that Sowerby's auras- 
foma and the present form are cases of convergellce under 
similar habitat conditions. As Lea obtained large collections 
from "New Graaacla," either Vellezuela or Colombia was most 
probably the original habitat of the specimens that found their 
way into the Cuming collection. Also, Reeve's figure is most 
closely matched by the South American specimens cited above. 

This South American species is quite similar to P. crassa 
(Swainson), but the umbilicus is apparently always distinctly 
rimate and the color bands are very obscure or quite absent. 
The peristomial callus in most of the specimens is almost white, 
but the orange pigmentation that gave the species its name is 
present in a few of them. 

-. -. 

Dimensions 

Reeve, pl. 28, fig. 131. . . . . 26.7 86 (23.0) 
A.N.S.P. 50693 

Means, 10 adults . . . . . . 25.3 87(22.1) 
Minima, 10  adults . . . . . 18.7 82 (15.7) 
Maxima, 10  aclults . . . . . 31.9 93 (27.7) 

A.N.S.P. 8192 . . . . . . . . . . 32.0 Sj(27.3) 
A.N.S.P. 120374 . . . . . . . .  36.3 83(30.0) 
A.N.S.P. 124619 . . . . . . . . 29.1 SO(23.3) 

Powtacea (Lintnoponzzcs) inte~rzcpta (Sowerby) 
A.  interrz~pta Swby. (1909, p. 361, text fig.), Lagulia Urao, Ven.; 

Iiobelt (1913, p. 207, pl. 73, fig. 10); Alderson (1925, p. 52, pl. 11. 
figs. 6, 7). 



Sets from along shore at Boca Norte del Rio Catatumbo, 
Lago de Maracaibo (H, X, b, 34; immature) ; from a pool in 
brooli. near Estaci6n T&chira (H, TI, b, 35) ; from swift water 
in a small tributaiy to  the Rio Uracli (H, VI, b, 36) ; from 
Quebrada La Fria, a lowland brook (H, VIII, b, 41) ; and a 
dead shell from baa$ of Rio Catatumbo at Encolltrados (H, 
X, 46). 

This species ~ a r i e s  in color pattern from unicolor to ob- 
scurely banded. Usually the specimens from the smaller 
streams develop numerous varices, where the color bands be- 
come more distinct, owing to the slower growth, and produce 

the pattern that gives the species its name. Some of the shells 

from the mouth of the Rio Catatumbo are without varices and 

show no trace of the spiral bands. The apex in almost all cases 
is badly eroded. Apparently this species can assume adult 
appearance at almost any size. All my specimens are imper- 

forate, except the largest, which has a very shallow crack due 
to an earlier injury. The animal possesses a well-developed 

siphon, as in Pomacea s. s. 

Dime?asions 

Sowerby (text) . . . . . , . 28 79(22) 64(18) 67(12) 6 ( 8 )  
H, X, b, 34 

Largest immature . . . . 26.2 78(20.5) W(20.2) 63(12.7) dec. 
H, TI, b, 35 

Means, 12  adults. . . . . 27.4 78(21.4) 68(18.6) 68(12.6) dec. 
Minima, 12  adults . . .  20.9 75(16.2) 62(14.9) 62 (9.7) 4. 
Maxima, 12 adults. . . 32.1 84(25.3) 73 (21.5) 73 (14.8) 514 

H, VI, b, 36 
Two adults . . . , . . . . 28.2 77(21.7) 65(18.4) 68(12.6) dec. 

25.1 80 (20.0) 71  (17.7) 77 (13.7) dec. 
H, VIII, b, 41. . . . . . . . . 38.1 gO(30.4) 68(26.0) 74(19.2) dec. 
H, X, 4 6 . .  . . . . . . . . . . . 43.8 gO(34.9) 68(29.7) 68(20.4) dec. 

Ponzacea ( E f f u s a )  cilzgzdata (Philippi) 

A. cingulata Ph. (1851, p. 19, pl. 5, fig. 3); Mart. (1873, p. 202), Lago 
de Valencia, Ven. (type locality). 



A.N.S.P. 50696 (Swift Coll.) , Yaraqui River near Pnerto 
Cabello ; 50751 (Allison), Lago de Valencia ; 120215 (Swift), 
Vciiezuela. 

The group E f u s a  Jonsseaume (1889, Mitm. Soc. Zool. 
h'rance 2, p. 255), type E. luteostowza Jouss. (=Hel i x  glauca 
L.), is here used as a section to include P. glauca and its allies. 
Marisa Gray (1824, Phil. Mag. and Jouril. 63, p. 276), type 
ill. internzedia Gray ( L C . ) ,  from Brazil, has been considered as 
applicable to this group, but, from his description of M .  inter- 

vrown nzedia, I suspect that he actually had before him a hall-, 
specimen of P. cornu-arietis, or some allied species; certainly 
thc words " Shell nearly discoidal . . . spire slightly concave, 
ilcarly flat . . . axis 11/20, diameter 1 inch" apply to no 
lcnown spceics of the present group. As 11. internzedia never 
lias beell identified, the best place for the genus founded on 
it is in the limbo of absolutely unidentifiable names! I n  any 
casc, $1. i n t e ~ w ~ e d i a  Gray has nothing in common with A. in-  
Icrmxi%x F@r. (1824?, Voy. Uranie, Zool., p. 489). 

Prom the specilneils before me, P. cingulaia seems to be 
quite variable in form, although i t  always has a smaller um- 
bilicus and is a much thinner and more fragile shell than P. 
~jlazcca. Two of the specimens are unicolor, and thus slightly 
rcscmble A. prz~ntclzcnz Reeve. I n  the original set 110. 120215, 
Swift had iiicludcd a shell of similar texture and also unicolor, 
which agrees closely with P. glazcca neritiaa in form (see be- 

-- - 
Dimensions 

Philippi (pl. 5, fig. 3)  
A.N.S.P. 50696 

Means, 4 adults. . . 
Minima, 4 adults. . . 
Maxima, 4 adults. . . 

A.N.S.P. 50751 . . . . . 
A.N.S.P. 120215 ~ 

Means, 3 adults. . . . 
Minima, 3 adults. . 
Maxima, 3 adults. . 

about 5 
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low, A.N.S.P. 8195), but I believe this to be a case of co11- 
vergence in  identical habitat, rather than evidence for a closer 
union of the species. 

Po?nacea (Efftcsa) ylauca (LianB) 

Type locality: now chosen a t  Tucacas, Venezuela. Distri- 
bution : Cayeilile to central Venezuela (and Colombia ?)  ; 
Orinoco drainage basin to Guadeloupe, Lesser Antilles. 

This is easily the most variable species that I have ever 
studied. If one selects small sets of any of the extremc forms, 
one would not doubt for a moment their specific distinction, 
but, when one works over such a large series as that in the 
Academy of Natural Scieilces of Philadelphia, one is forc~cl 
to admit that no sharp lines can be drawn i n  the entire series. 
As it has always been the custom to consider this protean as- 

se:llblage as a number of distinct species, I still divide P. 
glazcca into nine forms. However, I wish to emphasize the fact 
that a t  least the first six of these are not geograpllic subspecies 
in any sense of the word, as the I-arious forms crop u p  again 
and again in widely separate localities. The n e a ~ e s t  approaclz 
to geographic races might be distinguished on the basis of size ; 
the largest shells (forms a, b,  c)  appear to be characteristic 
of the larger streams and inore permanel~t swamps of the low- 
lands (mainly around the mouth of the Ori~loco) ; the medium- 
sized ones (forms d,  e, f )  mainly t u r n  u p  in smaller bodies of 
water and in the T iciaity of the  smaller streams; while mj- 
form wzinzcsctsla, a t  least, was found o1115- in a small, swampy 
brooli. I-Iowever, these differellees are mainly, althougl~ not 
completely, due to the number of whorls; that  is, small shells 
arc usually those that have become conchologically mature at  
relatively carly stages of growth. The higher shells (ne~iti lza 
and dubia) seem to center around Trinidad aiid the Lesser 
Antilles, while the lower ones appear to be more common 
towards the eastern and western limits of the entire range. 
IIowever, typical effzssa (+ geveselzsis) and typical glnzccu do 
occur in a single lot of shells, which I collected myself in  one 
locality, while the same thing is true of the latter and weriti?za 
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ill some sets in the A.N.S.P. Also the specimens cited from 
Colombia are intermediate between neri t ina and balteata 
(high forms). 

Tlze color variation is as great as the differences in form. 
nilost of the shells from ceiltral Venezuela have a light ground 
color, varying from pearl-gray to yellowish. Those from the 
Orinoco and the Guianas are commonly much darker, while 
those from the Lesser Antilles are often bright green (cf. 
Philippi: 1851, pl. 12, fig. 2) .  However, one cannot be sure 
of the region on this basis as the exceptions are rery aumerous. 
The spiral color bands may be nurncrous or entirely absent and 
may vary in width from narrow lines to broad, confluent zones 
that almost obliterate the ground color. The color of the 
peristome varies from almost white through yellow to bright 
red; in many of the shells from the Orinoco, the color bands 
also show through the pigment of the callus. 

The nine forms recognized here may be arranged somewhat 
arbitrarily in a square as follows: 

Giant Medium Dwarf 

Flat spire a. ocz~lus-communis (Gm.) d. effusa (lliiller) g. planorbula (Ph.)  
43.9 133 (58.5) * 32.8 126 (41.2) 16.4 132 (21.6) 

Low spire b. philippiana, new. e. glazica (LinnB) h. minuscula, new. 
48.8 l l l (54 .0)  37.8 llO(41.5) 21.7 110 (23.8) 

Globose c. dubia (Guilding) I. no i t i na  (Gmelin) i. balteata (Ph.)  
62.3 97 (60.3) 33.0 96(31.8) 29.7 95(28.2) 

I11 the discussions of tliese forms, I have tried to include in 
the bibliographies all the changes in namei and references to 
the principal monographs. Also I have included all tbe speci- 
mens of P. gla.uca in the Academy of Natural Sciences of 
Philadelphia, although many of them come from outside the 
usual limits of these studies. 

" Altitnde, major diameter index and major diameter of type. For 
form c dimensions are from Reeve's oronocensis; for d, from a shell in 
the A.N.S.P.; those of f are the measurements of an  immature shell 
(Kammerer 's fig.). 
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a. ocz~lzcs-co?lunzLnis (Gmcl in)  

Delzz ocz~l~~s-con~ntti~ars Gmelin (1791, Syst. Nat. XIII ,  p. 3621), now 
restricted to Seba (Thes., p1. 40, figs. 3-5), habitat uiiltnown. 

A. geveana Ph. (1831, Chemn., p. 26, pl. 7, fig. 2), intermediate be- 
tween this and form d. ?A. gevea?~ensis S ~ b y .  (1909, p. 350), Cayenne. 

A. castanen Mart. (1873, p. 203, pars), Pomeroon River, British Gui:~na. 

Type local i ty:  R i o  Y a r a c u y ,  Venezuela, now chosen. 

R a n g e :  r e p o r t e d  from Cayenne,  British Guiana, and cen t ra l  

Venezuela. 

A.N.S.P. no. 50662 (R. SwiCt),  Rio Yaracuy, Ven.  ; ap 
proach ing  f o r m  cl ;  no. 50596, same local i ty  and collector (see 

effqrsn) ; no. 50613 ( S w i f t  Coll.) ,  Demerara ,  British Guiana  

( m a i n l y  f o r m  b ) . 
This includes s imply  t h e  very l a r g e  specimens of the sub-  

planorboid form of glauca, which  has usually been  k n o w n  

u n d e r  some v a r i a n t  of the name gevesensis. The la rges t  

specimen in t h e  A.N.S.P. (50662) is very close t o  Seba ' s  

f igure ;  it also h a p p e n s  t o  be a bleached shell with beau t i fu l ly  

dis t inct  bands .  

-- .- --- - -- 

Dimensions 

Seba (pl. 40, figs. 3-5). . 43.9 133(58.5) 94(41.5) 68(28) 
Pllilippi (pl. 7, fig. 2) . . 46.0 118 (54.5) 89 (40.8) 88 (36.1) 
Martens (( (Pomeroon") 68 125(85) (45) 
A.N.S.P. 50662 

Two adults . . . . . . . . 44.4 128(56.8) 93(41.2) 67(27.8) dee. 
39.3 119 (46.6) 82 (32.4) 72 (23.2) 5% 

b. philippiana, new 
A. castanea Ph. (1851, p. 41, pl. 12, fig. I ) ,  Orinoco; not Desli. (1830, 

Eacyel. Meth. Vers. 11, p. 31). 
A.  gevesensis Lnng (1024, Naut. 37, p. 75, pl. 4, fig. 2 ) ,  Georgetown, 

British Guiana. 

Type locality: cana l  n e a r  Georgetown,  B r i t i s h  Guiana 
(A.N.S.P. 70016). 

R a n g e  : Surinam to  Orinoco and Guadeloupe.  



Guiana: A.N.S.P. 5 0 6 1 3  ( S w i f t  Col l . ) ,  D e m e r a r a ,  approach- 
ing form a ;  70016  ( R u s s e l l ) ,  canal near G e o r g e t o w n ;  120485 
(Gov. R a w s o n ) ,  Surinam, a p p r o a c h i n g  f o r m  c ;  132819  

( L a l i g ) ,  G e o r g e t o w n  ( y o u n g  she l l s )  ; 133996 ,  same l o c a l i t y  

and col lec tor .  

V e n e z u e l a :  A.N.S.P. 105220 ( B o n d  Exped.), Rio nlIanamo 

( see  extreme d i m e n s i o n s  of dzebia).  

Guadeloupe : A.N.S.P. 5 0 6 0 3  (see  extreme d i m e n s i o n s  of 
d u b i a )  . 

This is ~ O T Y  g i v e n  a name in order t o  call attention to  the 
fact that intermediates between duhia and o c z c l u s - c o m ~ ~ ~ u n i s  

do exist. Usually the l o t s  in the A.N.S.P. are separate, but 
the Surinam set a p p r o a c h e s  clzcbia, while that from Demerara 
contains a shell n e a r  oczclzcs-co~n~nunis.  The shells from 
Q u a d e l o u p e  are r a t h e r  different in appearance from the others 
(see  dzcbia) . 

-. 

Dimensions 1 

Philippi (pl. 12, fig. 1) . 51.7 116(60.0) 89(45.8) 63 (29.0) 
A.N.S.P. 70016 

Largest ( type) .  . . . . . 48.8 l l l (54 .0 )  82(40.3) 64(25.9) dec. 
A.N.S.P. (Guiana) 

Mean, 5 adults. . . . . . 46.2 l l l (31 .2 )  83(38.8) 70(26.8) dec. 
Minima, 5 aclults. . . . 39.6 lOj(48.1) 77(35.7) 64(25.4) 63 
Maxima, 5 adults. . . . 50.8 122(54.0) 90 (40.3) 72(30.3) dec. 

c. dzchia ( G u i l d i n g )  

A. c7ubia Gldg. (1828, Zool. Jour. 3, p. 539, suppl. pl. 27, fig. 7, the type, 
and fig. 8) ,  "Small river in Gulph of I'aria" (type locality) and canals 
of Demerara, British Guiana. 

A. balteata Ph. (1851, p. 21, pars, pl. 17, fig. 4), peculiar color and 
peristome. 

A. oronocensis "Ziegler" Rve. (1856, pl. 10, fig. 45), Orinoco; Alder- 
soil (1925, p. 7, pl. 2, fig. 7) .  A. o~inocensis  Mart. (1873, p. 204), 
Orinoco (includes form b )  ; Kobelt (1913, p. 149, pars, pl. 55, fig. 4).  

A. glauca Vanatta (1915, p. 83), Rio Vagre and Rio Manamo, Ven. 
(see below). 
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Type locality: Gulf of Paria, probably one of distributaries 
of Rio Orinoco. 

Range: Surinam to Orinoco and north to Guadeloupe. 
Guianas : A.N.S.P. 50660 (Sawl~ins) , Demerara ; 50663 

(Baillis), Gniana (young) ; 120238 (Wheatley Coll.), trenches 
at Georgetown (young) ; 120484 (Gov. Rawson), Surinam. 

Rio Orinoco: A.N.S.P. 50614 (von dem Busch), young; 
105219 (Bond Exp.),  Rio Vagre; 105220 (Bond Exp.) ,  Rio 
Nanamo ; 120467 (Wheatley Coll.). 

St. Lncia (Lesser Antilles) : A.N.S.P. 50602 (Swift Coll.), 
Port Castries; 120390 (R.  S~vi f t ) .  

Gnadeloupe : A.N.S.P. 50598 (Phillips) ; 50603 (Swift 
Co11.) ; 50661 (Swift Coll.) ; 120214 (Wheatley Coll.). 

This is the large, heavy shell, with a raised, but usually 
eroded spire, that has commonly been known as o ~ o n o c e n s i s .  
Guilding's name, with practically the same type locality, was 
equally well figured and has priority. A. pachystol.iza Philippi 
(1849, Zeit. llal., p. 17), described from Brazil, may belong 
some~vhere between this and the preceding form, as some 

Dimensions 

Reeve (pl. 10, fig. 4 5 ) . .  62.3 - 97(60.3) 83(51.9) 67(835.0) dec. 
A.N.S.P. (Guiana) 

No. 50660.'. . . . . . . . . 58.3 97(56.5) 71(41.2) 72(29.7) 69 
51.8 102(52.6) 75(38.9) 79 (30.7) dec. 

No. 120484..  . . . . . . . 56.2 107(60.4) 78(44.1) 74(32.7) dcc. 
A.N.S.P. (Orinoco) 

Means, 10 adults. . . . 58.5 lOl(59.2) 78(45.4) 67(30.4) 64 
Minima, 10 adults. . . 53.7 gG(52.1) 75(40.4) 64(28.2) dec. 
Maxima, 10 adults. . . 65.7 110 (69.2) 80 (52.8) 72 (35.5) dec. 

A.N.S.P. (St. Lucia) 
No. 50602..  . . . . . . . . 64.0 lOO(63.7) 72(46.0) 71(32.5) dec. 

60.2 98 (59.3) 71 (43.0) 79 (34.1) dec. 
No. 120390..  . . . . . . . 60.3 SG(58.2) 72(43.2) 75(32.6) dec. 

A.N.S.P. (Guadeloupe) 
Means, 6 adults. . . . . 54.1 lOl(54.7) 76(41.1) 76(31.5) 63 
Minima, 6 adults. . . . 47.4 93(49.6) 67(35.0) 74(26.8) 6 
lIaxima, 6 adults. . . . 64.3 112 (63.6) 82 (48.1) 82 (37.2) 64 
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specimens in the A.N.S.P., from Guadeloupe, have similarly 
thicltened peristomes. For t.he present, i t  seems best to keep 
it separate, as P. glazcca is not known to range into Brazil. 

d. ef fz isa  (Muller) 
Nerita efzun Mqill. (1774, Verin. 11, p. 1757, habitat unlrnown. 
A. gevesensls Desh. (1838, Ann. s. vert. 111-8, pp. 535, 541), shapc 

founded on Gevcns (pl. 3, fig. 20), but of lesser dimensions. A. geveancl 
Aldersoil (1925, p. 5, p1. 2, fig. 2),  approaching true glauca. 

?A.  castunea (pars) Mart. (1873, p. 203), Puerto Cabello, Veri. 

Type locality : Rio Yaracuy, Ven. (see A.N.S.P. 50596). 
Range : ltnown certainly from central Venezuela. 
Extreme individuals in lots of glaz~ca  from swamps along 

Eio Aguirre (Orinoco drainage) near Bejuma (I-I, XIII ,  10) 
and in temporary forest pools along Rio Arca at  Palma Sola 
(H, XIII ,  20). A.N.S.P. 50596 (It. Swift) Rio Yaracuy (ap- 
proaching form a).  

hTeri ta  e f f z~sa  Miiller was founded on a series of medium- 
sized shells (14-18 lines), " In  Museo Moltlriano. " The first 
figure cited by its autlior (Lister, pl. 128, fig. 28, =A.  guyane-  
sis Lam.) is, of conrse, an error of some sort; the other two 
represent the subplanorboid form of this species. Muller ap- 
parently also had higher specimens like typical glauca, but he 
expressly separates them as a subordinate variety on p. 176. 
As a result, Deshayes had no right to shift e f f z~sa  to the 
synonymy of glaz~ca,  in order to make way for his gevesensis,  
which is the true e f u s a  of n'luller. Kobelt7s use of the term 
ef fusa (see form f )  is quite impossible. 

. . . . . . . .  Miiller ( text ) .  
Deshaycs (gevesensis) . . 35 

. .  Geves (pl. 3, fig. 20) .  
H, XII ,  10 .  . . . . . . . . . . .  38.7 
H, XI I I ,  20. . . . . . . . . .  38.1 

. . . . . .  A.N.S.P. 50596.. 32.8 
36.8 
43.0 

31.6-40.6 6 
120 (42) 6-7 

(51.6) 
120 (46.4) 88(34.1) 70 (23.7) dec. 
122(46.3) 84(32.2) 69 (22.2) 6 
126 (41.2) 87(28.5) 69 (19.8) dee. 
121 (44.5) 87(32.0) 59 (19.0) dec. 
123 (52.7) 86 (37.2) 70 (26.2) dee. 
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c. glnuca ( L i n n k )  

Helix glazcca L. (1758, Sgst. Nat. X, p. 771), habitat unknown; Liiin6 
(1764, Mus. Lucl. Ulr., p. 667), first ~ a g u e l y  recognizable description; 
Born (1780, Vindob., p. 377) ; Schroter (1784, Einleit. 2, p. 145), re- 
stricted to Iinorr (1771, Vergn. 5, pl. 5, fig. 3) ; Gmelin (1791, p. 3626), 
same restriction. A. glauca Ph. (1851, p. 43, pl. 12, fig. 4 ) ;  Rve. (1856, 
111. 18, fig. 85) ; Mart. (1873, p. 204), Caripe, Barruta (near Carhcas) ; 
Iiobelt (1913, p. 147, pl. 55, fig. 6) ; Alderson (1925, p. 1, pl. 1, figs. 
1-8). 

f leri ta efff~scc, var. Miill. (1774, p. 176). A.  effusa Sw. (1822, Zool. 111. 
3, pl. 157, middle figures), young shells approaching form d ;  Guppy 
(1864, Ann. Xag. Nat. Hist. (3)14, p. 243) ; Guppy (1866 (3)17, p. 44), 
Trinidad. 

A. crocoston~a Ph. (1851, p. 42, pl. 12, fig. 3),  Carkcas (enlarged aper- 
ture) ; Aldersoil (1925, p. 7, pl. 2, fig. 6).  A.  luteostoma crocostoma 
ICobelt (1913, p. 153, pl. 56, figs. 4-12), Puerto Cabello. 

A.  tawsiana 'LDkr." Ph.  (1851, p. 51, pl. 16, figs. 1, 2) ,  Puerto Cabello 
(young shells) ; Dlrr. (1852, Zeit. Mal. 9, p. 27) ; Afart. (1873, p. 202). 

A. lzcteosto~na Rve. (1856, pl. 18, fig. 84), Venezuela, not Swainsou 
(1822, pl. 157, top and bottolil figures) ; Mart. (1873, p. 203, pl. 1, figs. 
20), slyamps Waracuy, Carhcas, Caripe (includes form f )  ; Kobelt (1913, 
p. 152, pl. 55, fig. 5, pl. 56, figs. 1-3) ; Alderson (1925, p. 5, pl. 2, figs. 3, 
4 ) ;  Germain et Neveu-Lemaire (1925, Ann. Parasitologie 4, p. 304), 
Carscas. Effusa lziteosto?na Jouss. (1889, p. 255), Laguila de Espino, 
lienr Carkcas. 

A.  gz~cbdelzcpe?tsis Mart. (1857, Mal. B1. 4, p. 199), "Caripe auf 
Gnadeloupe. " 

A. gevcana and Tar. s~cprnfasciata ICobelt (1913, p. 136, pl. 57, figs. 
1-11). 

Type l o c a l i t y :  R i o  Tuca, near Tucacas, Venezue la ,  n o w  

c h o s e n  (H, VIII,  b, 31). 
R a n g e :  British Guiana t o  Colombia ( 1 )  and north t o  

Gnadeloupe. 
British Gniana: Univ. o f  Mich. E x p e d . ,  in ditches at 

D u n o o n ,  n e a r  G e o r g e t o w n  ( a p p r o a c h i n g  forms d and f ) .  
Eastern V e n e z u e l a  : A.N.S.P. 50599 (R. T a t e )  , Upata, 

( y o u n g  she l l s )  ; 120360 ( S t e v e n s ) ,  Rio Fumari ( Y u r u a r i ) ,  

Cant611 Upata, a p p r o a c h i n g  f o r m  h (Esseclu ibo d r a i n a g e )  ; 
125620 ,  same l o c a l i t y  and collector ( y o u n g  s h e l l s ) .  

Central V e n e z u e l a  : s e t s  f r o m  d i t c h e s  a l o n g  Rio San E s t h b a n  

(11, VIII, b, 2 )  ; from swamps along Rio Aguirre (H, XII. 



l o ) ,  llear Bejuma (Orinoco drainage basin) ; from irrigation 
ditches near Nirgua (H,  VIII,  b, 19) ; from caiios (H ,  VIII,  
b)  and forest pools (H, X I I I )  near Rio Aroa at Palrna Sola 
(20, 22) ; and from swamps along Rio Tuca (a small creek) 
near Tucacas (H ,  VIII ,  b, 31). A.N.S.P. 50608 (Swift 
Coll.), Carhcas (mainly form f )  ; 50609 (ditto), Rio Guai- 
guaza near Puerto Cabello (young shells) ; 50615, same local- 
ity and source; 120422 (Starke), Puerto Cabello, greenish 
eggs; 120423, same localitjr and source; 120460 (T. Eland), 
Puerto Cabello. 

Venezuela (no exact locality) : -4.N.S.P. 50593 (Swift) : 
50607 (Wilson) ; 120393 (Swift) ; 120421 (Wheatley Coll.) ; 
120461 (ditto), young shells. 

Colombia ( ? )  : A.N.S.P. 120420 (wheatley Coll.), Cuelzta, 
New Granada (approaching forms f and i) .  

Trinidad : A.N.S.P. 50611. 
Martinique: A.N.S.P. 85068 (II i l~~auBee Public &Ins.), 

mainly forms f and approachiilg i. 
Guadeloupe : A.N.S.P. 50594 (Gabb) , mainly form f .  
The original description of Linn6 is totally uizrecognlzable, 

while that in 1764 might include any member of the e f fusa  
group. The first subsequeat revisor appears to have been 
Born (1780), who cited three figures (Seba: Thes., pl. 38, 
fig. 8l ;  Geve, pl. 3, fig. 20; and Knorr, pl. 5, fig. 3 ) ,  and 
gave a good descriptioil but impossible dimensions. Schroter 
(1784) soon after~vards limited this conception by question- 
ing the fignre of Seba (and with good reason), and dropping 
that of Geve. This action was ratified by Gmelin (1791), 
who also definitely separated, as distiizct species, H. ocz~lus- 
conzwzzi~zis (form a )  and H. neri t ina (form f ) .  Apparently 
on the basis of the first figure cited by n!tiiller (A. guaya?zensis 
Lam.), he also lumped all of effusa (including the G e ~ e  cita- 
tion) as a variety of H. anzpzcllacea. Thus, both Schriiter ancl 
Gmeliil limited H. glauca to the figure in Knorr, ~vhich may 
be taken as the type of the species. 

1 This is not the figure cited by Gmelin for ocz~lz~s-conz?~lzc~is, but reprc- 
sents a dorsal view of a higher shell. 



IZnorr's figure represeats a bleached shell (aq inciicated 
also by the Linnaean name), with a slightly raised spire, snch 
as can still be picked u p  in  large numbers throughout central 
Venezuela. I now choose as the type locality the Rio Tuca, 
as shells from tliat place closely match the figure cited. 

A. lzcteostonza of most authors is nothing more nor less than 
the brightly colored shell from the living animal of exactly 
the same form. A. luteosfon~a Swainson, however, is quite a 
different thing; his beautiful figures represent a high-spired 
shell, without the arched upper margin of the peristome that 
runs through all the forms of ylauca, and with an absolutely 
u n i q ~ ~ e  coloration. No author has ever matched this shell, 
and A. lzcteosto??~a must still be regarded as a species of un- 
known localization. The forin here called ne~iti7za coines the 
closest to it. A. lzcteosto~~za Philippi (1851,  p. 42, 131. 12, 
fig. 2) is intermediate between true glazcca and the form 
neritina. 

Althongh A. crocos to~~~a  Philippi falls between typical 
glnzica and effzcsa in dimensions, i t  does not resemble the 
latter, but is simply a forin of P. glazccc~ with sn-ollen last 
whorl and enlarged aperture. This sort of shell is especially 
common in the lots from around Puerto Cabello. AIy own 
shells from Rio Sail Esthban are heavily coated with some 
deposits so as to be almost black; when cleaned, they are 
olive-brown with chocolate-colored stripes. 

A. tanzsiarta is founded on young specimens of true glazcca; 
I can match either of Philippi's fignres i n  the niaterial from 
San Estkban (probably topotypes), Palnla Sola, and Tucacas. 
Shells in this phase are most abundant in  the flood-channels 
that anastomose through the heavy lowland forests around 
Palma Sola; these were dry a t  the time collected and the dead 
and estivating specimens occurred among terrestrial species. 
Apparently, such conchologically immature animals may be- 
come sexually ripe, as, a t  Tucacas, I found thein in copulation 
with each other and with animals of nzatnre shell form. 
From my field notes, the conchologically mature males are 
but slightly smaller than the females with which they were 
found paired. 
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Dimensions 

Knorr (p1. 5, fig. 3) . . . 37.8 llO(41.5) . . . . . . . . . . . . . . . . . 
Philippi (c~ocostoma) . . 28.5 113 (37.8) 83 (23.7) 78(18.4) 6 
Philippi (tamsiana) . . . . 21.7 97(21.0) 66 (14.3) 78(11.2) . . . 

35.3 108 (38.3) 70 (24.7) 99 (24.4) 54 
Martens (luteostoma) . . 38 103 (39) . . . . . . . (10.5) . . . 
Martens (guaclelupensis) 29 lOg(31.5) . . . . . . . (17) 5 
Kobelt (suprafasciata) . 33 103 (34) 76 (25) ? (14) . . . 
British Guiana (U. of 

M.) 
Means, 10 adults. . . . . 32.8 105(34.3) 76(24.9) 72(17.9) dec. 
Minima, 10 adults. . . . 29.7 gg(31.0) 71(22.8) 67(15.7) dec. 
Maxima, 10 adults. . . 38.1 llG(44.2) 82(30.2) 76(20.5) dec. 

H, V I I I  b, 2 
Means, 8 adults. . . . . 33.7 104(35.0) 79(26.8) 72(19.2) dec. 
Minima, 8 adults. . . . 31.9 lOl(33.4) 76(25.4) 68(18.3) dec. 
Maxima, 8 adults. . . . 35.4 lOg(36.7) 82(28.8) 74(20.2) dec. 

H, XI I ,  10 
Means, 12 adults. . . . 36.5 l l l (40 .6)  82(30.1) 72(21.6) dec. 
Minima, 12 adults. . . . 31.7 104(35.2) 79(25.3) 68(17.9) 52 
Maxima, 12 adults. . . 42.8 120 (48.7) 88(34.2) 77(25.4) 6 

H, VI I I ,  b, 20 
One adu l t . .  . . . . . . . . 30.9 lOO(30.8) 79(24.4) 71(17.4) 54 

H, XI I I ,  20 
Means, l oadu l t s  . . . . .  34.3 108(37.3) gO(27.6) Gg(19.1) 5.6 
Minima, 10 adults. . . . 30.5 lOO(33.2) 78(23.7) GG(16.1) 53 
Maxima, 10 adults. . , 40.2 122(46.3) 84(32.7) 75(23.4) 6 

H, VI I I ,  b, 31 
Means,2?adults . . . . .  35.3 107(37.8) gl(28.3) 70(20.0) 5.6 
Minima, 27 adults. . . . 28.2 gg(29.4) 70(22.9) GO(16.2) 5$ 
Maxima, 27 adults. . . 41.3 115(43.9) 87(33.8) BO(24.4) 6 

A.N.S.P. (central Ven.) 
Means, 10 adults. . . . . 37.6 103(38.5) 77(28.9) 72(20.9) 5.6 
Minima, 10 adults. . . 31.7 95(32.7) 67(25.7) 65(18.0) 5B 
Maxima, 10 adults . . .  45.3 108(46.7) 84(36.3) 84(28.2) 5% 

A.N.S.P. (Venezuela) 
Means, 10 adults. . . . . 34.8 lOg(37.9) 82(28.4) 73 (20.7) 5.5 
Minima, 10 adults. . . . 31.7 lOO(34.2) 75(26.3) 67(17.8) 5+ 
Maxima, 10 adults. . . 40.9 115(41.0) 85(30.7) 80 (21.9) 5% 

A.N.S.P. (Colombia?) 
120420, two adults. . . 33.5 107(35.7) 79 (26.6) 72 (19.1) 53 

28.3 99 (27.9) 77(21.7) 72(15.7) 55 
A.N.S.P. (Trinidad) 

50611, one adu l t . .  . . . 37.8 103(38.9) 78(29.3) 71(20.9) 5% 
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f .  ne~i t ina  (Gmelin) 
Helix neritina Gmelin (1791, p. 3638), now restricted to citation of 

"Icammerer Conch. Rudolst. p. 185, a. 2. t. 11. f .  7," habitat u n k ~ ~ o ~ ~ n .  
$ $ A .  luteostoma Sw. (1822, pl. 157, top and bottoin figures). !A .  

lz~teostoma Ph. (1. c.) and Mart. (1873, p. 203), in part .  
?A. castanea Deshayes (1830, Encycl. Meth. Vers. 11, p. 31), habitat 

unlrnown. 
A. teves Ph. (1851, p. 33, pl. 10, fig. 4), young sllells of ulllrnown 

habitat. 
A. czlbens~s, auct.; not of Rye. (1866, pl. 18, fig. 83), Cuba; nor of 

Morelet (1849, Test. Nov. I, p. 24), norther11 Cuba. 
A. effusa conica Guppy (1866, Ann. Mag. Nat. Hist. (3)17,  p. 44) ,  

Trinidad, not Helax conaca Wood (1828). A. efftcsa t~tstis Guppy ( Z . C . ) ,  
Trinidad (unicolor) . 

A. glauca efusa Kobelt (1913, p. 158, pl. 58, figs. 6-10), Trinidad. A. 
glauca (pars) Alderson (1925, pl. 1, figs, 9-10, pl. 2, fig. l), alicl ap- 
proaching form 11. 

Type locality: Belmoat, near Port of Spain, Trinidad, nolrr 
chosen. 

Range: Colombia ( ? )  ; Puerto Cabello to Trinidad and 
Gnadeloupe. 

Colombia (sens. lat ? )  : A.N.S.P. 50610 (Schaufuss), ap- 
proaching form i. 

Venezuela: sets from ditches near Sail Estkbaa (H. STIII, 
b, 2 )  approach this form (see gluuca). A.X.S.P. 30397 
(Swift Coll.), Puerto Cabello; 50601 (Blume), Rio Giiere, 
prov. Barcelona; 50608 (Swift Coll.), Caracas (with true 
glauca) ; 50612 (Swift Coll.), Puerto Cabello (young) ; 50617 
(Swift Coll.), Rio Yaracuy; 8195 (R. Swift), Venezuela 
(originally in lot 120215 with P. cingulata, ~ ~ h i c h  see) ; 
120391, unicolor (approaching pru?zulunz Rve.) . 

Trinidad: A.N.S.P. 84741 (Clapp), Belmont, near Port of 
Spain (mainly young) ; 120316 (Wheatley Coll.), young, 
brightly banded shells, labeled A. effusa col~ica (from 
Guppy ? ) ; 120459 (Wheatley Coll. ) 

Tobago: A.N.S.P. 50606 (Swift Coll.), approacliiilg form i .  
St. Lucia : A.N.S.P. 120462 (Wheatley Coll.). 
Martinique : A.N.S.P. 85068 (3Iil~x~aukee Public Mns.), ap- 

proaching forms e and i. 



Guadeloupe : A.S.S.P. 50594 (Gabb), niaillly young. 
Kammerer's figures, on mhich Helix neritina was founded, 

distinctly represents an immatnre shell of the high-spired 
form of glauca. A. custanea Desh. seems to be the adult of 
the same thing; its author later placed it in the synonymy of 
A. lz~teostonta STV., which also resembles the present form to 
a considerable degree. A. teres Ph., described from young 
shells without locality, has usually been associated with a 
superficially similar Cuban species, A. poeyuna Pils. (1927, 
p. 251, pl. 21, figs. 7-9). Guppy's conica is probably pre- 
occupied, but his tristis might be used for the unicolor shells 
of the present form, although A. przmulum Reeve (see form i)  

Dimensions 

Kaminerer (pl. 11, fig. 
7) . . . . . . . . . . . . . . .  33 96(31.8) . . . . . . . . . . . . . . . . . .  

Swainson (luteostoma) 42.2 86 (36.4) 70 (29.5) 77 (22.7) about 6 
Deshayes (castanea) . .  45 9 (38) base . . . . . . . . . . . . . . . . . .  
Philippi ( t e ~ e s )  . . . . .  35.0 93 (30.4) 69 (24.0) 72 (17.3) . . . .  
A.N.S.P. (Colombia) 

50610, one adult .  . .  30.6 91 (27.9) 67(20.6) 69(14.3) 54 
A.N.S.P. (Venezuela) 

8195, one adult .  . . .  36.1 94(34.0) 73 (26.3) 70 (18.4) 5% 
Mea~ls, 6 adults. . . .  39.5 98(38.6) 73(28.8) 72(20.8) 5.6 
Minima, 6 adults. . .  35.3 92(34.0) 67(25.6) 67(18.4) 54 
Maxima, 6 adults. . 46.3 107(43.2) 79(33.4) 76(24.0) 6 

A.N.S.P. (Trinidad) 
. . . .  120459, one adul t . .  33.7 96(32.3) Gg(22.8) 78(17.7) 

A.N.S.P. (Tobago) 
. . .  TJteans, 4 adults. 31.9 93 (29.6) 70 (22.3) 73 (16.3) 54 

Iliaima, 4 adults. . .  30.0 go(27.6) 69(20.7) 70(15.0) 53 
.. Maxima, 4 adults. 34.3 95 (32.6) 71 (23.8) 80 (17.2) 53 

A.N.S.P. (St. Lucia) 
120462, two adults. . 38.0 92(34.8) 66 (25.2) 70 (17.6) 5% 

35.7 92(32.7) 70(24.9) 80(19.8) 53 
A.N.S.P. @artinique) 

. .  85068, two adults. 40.2 103 (41.6) 75 (30.2) 77(23.2) dee. 
27.8 95 (26.3) 75 (20.8) 65 (13.5) 54 

A.N.S.P. (Guacleloupe) 
. . .  50594, one adult .  39.8 97(38.8) 74(29.5) 72(21.1) dec. 

-- 
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is prior. Green ground color, with few or no spiral bands, 
is a not uncommon feature among shells of this form; very 
light, unicolor shells are also in the lots before me. One of 
these last (A.N.S.P. 8195) is a thin shell, somewhat similar 
in texture to P. cingulata, and had beell included in a set of 
that species by Swift. 

g. p l a n o ~ ~ b t ~ l a  (Philippi) 
A. planorbuln Ph. (1851, p. 27, pl. 7, fig. 3), habitat unknown. ? A .  

~ ) l a ~ ~ o ~ b ~ c l a  Rve. (1856, p1. 27, fig. 126) and Swby. (1909, 11. 359), l'ar:~, 
Brazil. 

Type locality and range : unknown. 
I have seen no specimens of this very peculiar little shell, 

bnt i t  seems to bear much the same relatioil to the effusa series 
that my ~winusczcla does to typical glauca. I should expect to 
find i t  under conditions similar to thosc of the next form. 
I am very d o u b t f ~ ~ l  whether either Reeve's figure or Sowrr- 
by's record belong in the synoiiymy of the present form 

-- 

Philippi (pl. 7, fig. 3). 16.4 132(21.6) 73(13.6) 75(10.2) . . . . 
Reeve (pl. 27, fig. 126). 12.5 125(15.6) 89(11.1) 75( 8.3) . . . . 

11. minuscula, new 
Type locality: Quebrada Sucremo, a small, swampy broolr 

in heavy forest near Boqnerhn, Venezuela (H, VIII,  b, 29), 
i11 the drainage area of Rio Aroa. The animals were found 
in debris along the borders of the pavement formed by thp 
dead shells of Pachychilus laevissimus (see below), and ap- 
parently did not live in the pools. 

Range: A.N.S.P. 120360, a single specimen approaching 
this form from Rio Yuruari, Caiithn Upata, Ven. (Stevens). 

Shell (pl. XXX, fig. 8) : openly umbilicate, depressed solid ; 
ground color greenish buff ; with dull, chocolate-brown, spiral 
bands of varying number and width; tip of spire reddish 
amber. Surface : apical 1v2 whorls smootli and shining; later 



whorls with fine growth wrinlrles, crossed by numerous, deli- 
cate, spiral ridgelets, which are most prominent on apical side. 
Spire: short conic. Whorls: 5 to  59$, Iiarrow axid high, 
shouldered above; suture canaliculate. Aperture: oval, al- 
most vertical, but with apical edge slightly behind basal; 
peristome sharp, with a slight inner callus, which is usually 
bright scarlet in  color; columellar margin well reflected. 

This is evidently a dwarfed form of P. glatcca, with a lesser 
number of whorls, but with the compressed last whorl and 
well-developed peristome of adult shells. I t  does not espe- 
cially rcsenible young specimens of P. glauca (cf. Philippi's 
figs. of tanzsiana). As will be seen from the tables of dimen- 
sions, the type lot does not intergrade with any of the sets 
of typical glazccn, so that vainusct~la appears to be a very well- 
marked ecological race. 

Dimensions 

11, VIII,  b, 29 
Type shell.. . . . . . . . . 21.7 llO(23.8) SG(18.7) 64(12.0) 5 
Means,l2adults . . . . .  24.7 104(25.6) 81(20.0) 66(13.2) 52 
Minima, 12  adults. . . . 21.7 gi'(23.8) 76(18.7) 59(11.7) 5 
Maxima, 12 adults. . . 28.7 llO(28.7) 86 (22.8) 71(14.8) 5+ 

A.N.S.P. 120360 
One adult.. . . . . . . . . 28.4 lOG(30.2) 79(22.5) 67(15.0) 5 

i. balteata (Philippi) 
A. balteata Ph. (1851, p. 21, pl. 5, fig. 7),  but not Iris "adults" (111. 

17, fig. 4). 
$8. prunulunz Rve. (185G, pl. 18, fig. 82),  New Granada; Alderson 

(1925, p. 8, pl. 2, fig. 8), Colombia (sens. lat.). 

Type locality: Trinidad nom~ chosen. 
A.N.S.P. 67316 (B. Sharp) ,  Trinidad ; also sl~ells from 

Venezuela (120391), Colombia (50601), Tobago (50606), and 
Martinique (85068) that arc intermediate between this form 
and neritina (which see). 

Philippi's first figure of his balteata appears to represent an 
adult shell (now chosen as type) of what would bear the same 
relation to the dubia-neritina series as does my ~~zinuscula t o  



typical glaziccl. A. prz~nt~luwz Eeeve is slightly larger and 
relatively higher than any specimens before me; i t  also ap- 
pears to be quite unicolor. 

Philippi (pl. 5, fig. 7 )  . . 29.7 95(28.2) 72(26.4) 69 (14.8) 4-5 
Reeve (pl. 18, fig. 8 2 ) .  . . 35.8 88(31.6) 75(27.0) 72(19.5) about 5 
A.N.S.P. 67316, (adult) 28.2 gO(25.4) 69(19.3) 65(12.8) 5-t. 

Pomaces (Cerntodes) cornu-arieiis knorri (Philippi) 
Ceratodes fnsciatus Guildillg (1828, p. 540, suppl. pl. 28, figs. 4, 7), 

snlall river in Gulf of Paria (p. 359) ; not A. Jasciata Roissy (1805), now 
iu Ponzacea. 

A.  L l l a r ~ ~  Ph. (1851, p. 37, pl. 18, fig. 3), Trinidad. A.  C O ~ L ~ L - n i  Letts 
Mart. (1873, p. 204) ,  Carheas, CumaaB. 

Deacl sllells from near Rio Catatumbo at  Encontrados (11, 
SII, 46). A.X.S.P. (Venezuela) : 50742 (Swift Coll.), Mara- 
caibo ; 50743 (F. R. Coclcing), Carbcas; 50759 (Swift Coll.), 
La Guaira ; 120157 (Wheatley Coll.) ; 120160 (T. Eland). 

All the large specimens of this species before me, from 
Trinidad, Dutch and British Gniana, Venezuela, and the lit- 
toral of Colombia and Panamb, show to some degree the steep 
sutural slope of the last whorl, on tvhich Philippi mainly 
based his species. They are much more variable as regards 
strength of gro~vth lines, as Martens has already pointed out. 
Guilding's type locality for his C. fusczatus also falls ~ ~ i t h i n  
these limits, and his name should be used for this snbspecies 
if Ceratodes is recognized as a distinct genus. The animal of 
knorri ,  according to Guilding's figure, seems to differ quite 
markedly in relative length to siphon and tentacles, from that 
of A. chiqzcitensis d'0rb. (1846, Voy. Amer. Mer. Atlas il9011. 
131. 48. figs. 7, 8), from Prov. Chiquitos, Bolivia. 

MELANIIDAE 
Pachychilz~s laevissinzz~s (Sowerby) 

Melania 1ae.vissima Swby. (1824, 2001. Jour. 1, p. 60) ,  Bio de La 
Guayra, La Guayra, Ven.; Mart. (1873, p. 206), Carheas, La Gunira, 



Pue~.to Cabello. Pachycl~ealz~s laevzsszn~us Jouss. (1889, p. 237) ,  Sa11 
EstBban. 

Abnndaat on roclcs in and out of water; usually in small 
rnountain quebradas, but occasiollally in larger streams; at 
La Gnaira (Rio JIacuto; I-I, VI, a, I ) ,  San EstQban (tribu- 
taries of Rio San Estkban; H, VI, VII, 2, 3, 4 ) ,  near Bcjuma 
in Banco Largo, Rio La Mona, and Rio Chirgna (Oriaoco 
drainage; H, VI, VII, 7, 11, 13, 14), and near Kirgna in Rio 
Piiia (Orinoco drainage ; H, VI, a, 18) ; not fonlld i11 similar 
places at  the headwaters of the Rio Aroa near Aroa, but 
occurring in large numbers in a small, swampy brook, Que- 
brada Sucremo, near Boquer6n (H, VIII,  a, 29), ~vhere it 
had built a pavement by the deposition of dead shells ~vhich 
had become coated with heavy calcareous deposits. 

A.N.S.P. 26830 (Swift Coll.), La Guaira; 26831 (Phillips), 
Puerto Cabello ; 63562 (Morelet Coll.) , Caricas. + 

I am somewhat doubtful whether Pachychilus Lea (1830) 
can be used as a generic name for this species. The anony- 
mous Pachycheilus (1840, Penny Cyclopedia 17, p. 454, foot- 
note) is equivalent and prior, but appears to be simply an 
emendation of Pachylabra S~vainson and should have no more 
status in nomenclature than any misspelling. Cercinzelalzict 
is the nest name in line for the present group. 

The absence of P. laevissinzzcs from its usual habitat in the 
headwaters of the Rio Aroa and its presence in a lowlalld 
broolc in the lower valley of the same stream appear strangely 
contradictory. I-Iowever, dams of calcareous seepage deposits, 
very similar to those formed under waterfalls in the nlountaill 
streams of the region, were noticed around Boquer6n7 and I 
am inclined to suspect that these actually do indicate the 
position of falls during a much earlier period in the erosio~l 
of the valley. The shell pavement, by which this species is 
truly forming its own environment in Quebrada Sucreino, is 
underlain by the same soft muck that forms the bottom in 
most parts of this little caiio. 

Throughout the region, P. laevissiwttcs appears unable to 
maintain itself in the larger streams, which vary enormouily 
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in volume between the rainy and the dry seasons; the few 
specimens found in the larger creeks have been eroded almost 
beyond recognition, and probably had been washed down from 
the smaller tributaries. As will be seen from the records, 
this species crosses the Cumbres watershed into the northern 
terminals of the Orinoco drainage. 

The radula (pl. XXVII, fig. 1) of an animal from La 
Guaira has 92 transverse rows (complete?). As is usual 
in the Melaniidae, the teeth proper are each raised some 
distance above their bases. In  the central, the anterior mar- 
gin of the base is deeply emarginate, and the posterior end is 
convex. The pedestal which supports the tooth proper is 
more deeply excavated anteriad than is the base, and slopes 
abruptly back from its posterior margin, so that the posterior 
edge of the definitive tooth forms a distinct transverse ledge. 
The tooth proper is strengthened by a median, longitudinal, 
semicylindrical thickening, which expands anteriad to sup- 
port the cusp-bearing reflection. The median cusp is short 
and about twice as broad as the largest of the lateral cusps, 
of which there are three on each side. I n  the lateral tooth, 
the base is elongate and lies with its loilgitudinal axis oblique 
to the transverse axis of the ribbon. The tooth proper is con- 
siderably narrower than its base and has somewhat the shape 
of the T-lateral in some Ilelicinidae; i t  bears a major cusp 
with two minor endocones and two or three ectocones. The 
inner marginal is attached by a small oval base. The tooth 
proper is about two thirds as long as its base, and is deniar- 
cated posteriad by a prominent ledge. All the cusps are 
aculeate; the terminal one is largest and the other three form 
a decreasing series down the inner side of the tooth. The 
outer marginal is longer than the inner one, bnt the tooth 
proper is less than half the length of the entire structure, and 
so is actually smaller than the same part of the iniier mar- 
ginal. 

* D o ~ y s s a  atra (BruguiBre) 
Bulimus ater Brug. (1792, Act. S. N. H. Paris I, p. 1 2 6 ) )  Cayenne 

(Leblond);  B.  ate^ '(Richard" Lam. (1819, Ann. s. vert. VI, pt. 2, p. 
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164), in syn. Melania t~uncata. ZMelania atla Mart. (1873, p. 207), 
Cumbres Mts. (Appun) . 

Melania semiplicata Lam. (1816, Encycl. Meth., pl. 457, figs. 3a, b) ; 
not Lam. (1804). M. trwmcata Lam. (1819, p. 164), "rivieres de la 
Guyaiie (Lebload) . " 

BrnguiBre7s original description of this species is too brief 
for accurate recognition, but as Lamarck obligingly mentioned 
i t  in the synonymy of his M. trulzcata, which was founded on 
material from the same collector, and as i t  has been generally 
accepted, one hesitates to pronounce i t  unidentifiable. The 
usual citation of "Richard" as the authority for this species 
seems to have originated with Lamarclr; BruguiBre mentions 
no such person. This species seems to range from Dutch 
Guiana southward and eastward; but the next may enter 
Venezuela, although its occurrence in the Cumbres appears 
extremely dubious. 

Doryssa lanzarckiana Brot 
D. lam*lrrckima Brot (1870, Am. Jouni. Conch. G, pt. 2, appendix, p. 

305), Essequibo River, Guyana; Brot (1877, Chemn., p. 344, pl. 35, figs. 
1, la). 

A.N.S.P. 122765 (Wheatley Coll.), Rio Yuruari, Ven. (two 
specimens). 

These specimens are undoubtedly of this species, but I am 
rather doubtful of Wheatley7s localities, unless the name of 
the collector is also given. 

Doryssa consolidata (BruguiBre) 
Bulinzus consolidatus Brug. (1789, Encycl. Meth. I, p. 325), partially 

founded on Martini (Chenni. IX, p. 188, pl. 136, fig. 1258), from Surinam. 
D. consolidata Brot (1878, p. 354, pl. 36, fig. 9) .  

Melania o2rczmnscaluta von dem Buscli (1858, Mal. B1. 5, p. 3 5 ) ,  Pallo 
( 9 ) .  

A.N.S.P. 26769 (R. Tate), Venezuela; 122721 (R. R. 
Stevens), Rio Yuruari, Cant6n Upata ; 124688 (Wheatley 
Coll.), Rio Yuruari; 124693 (R. R. Stevens), Rio Clara, 
Cant6n Cindad Bolivar (Orinoco drainage). 

This appears to be the usual species in the western head- 
waters of the Essequibo system and evidently crosses the  lo^ 
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divide into the Orinoco drainage. I t  might be the shell ideii- 
tified by Appun as M. atra. 

The radula (pl. XXVII, fig. 2) ,  of a specimen from Ka- 
maria, Cuyuni River, British Guiana (Elred and l\lorrisoii, 
1925; A.N.S.P. no. 142817), has 157 transverse rows. The 
teeth are quite similar to those of Pachychilzcs laevissimus, 
bnt the central is relatively much smaller and the laterals are 
slightly smaller, while the marginals are actnally about the 
same length (altogether smaller in proportion to the size of 
the shell). Also, the major cusp of each of the teeth is m ~ ~ c h  
larger in proportion to the minor ones. I n  addition, the 
distal end of each marginal is more broadly spoon-shaped; 
the major cusp is spatulate and one aculeate minor cnsp is 
external; the other two are internal in position. 

Doryssa gruneri (Jonas) 
Melania gvunevi Jonas (1844, Zeit. Mal. I, p. 49) ,  Varinas (Barinas), 

Ven.; Mart. (1873, p. 207). D. griine~i Brot (1877-8, p. 3.57, pl. 36, fig. 
9, pl. 6, fig. 6) .  

This name is evidently founded on immature specimens, 
probably of D. consolidata or some closely related species. I t s  
definitive status must await adult material from the type 
locality. 

Henzisinus lineolatus (Wood) 
Strombus lineolatus Wood (1828, Ind. Test. Suppl., p. 13, pl. 4, fig. l l ) ,  

habitat unknown. Melania lineolata Gray (1834, Griffith A. King. Moll., 
pl. 13, fig. 4 ) ;  Mart. (1873, p. 207). Hemisinus lineolatus Rve. (1860, 
Conch. Icon., pl. .1, fig. 4),  Venezuela; Brot (1878, p. 373, pl. 38, figs. 
6a-c). 

A.N.S.P. 120738 (Wheatley Coll.), Venezuela ? 
I t  is possible that Wheatley added this tentative locality 011 

the basis of Reeve's citation. 

Hentisinus strigilatus (( ( Dunlier " Philippi) 
Melania strigilata Ph. (1843, Abbild., Hft. 2, p. 12, pl. 2, fig. 14), 

Orinoco (Register). 

A.N.S.P. 120814 (Wheatley Coll.) , Rio Orinoco. 



The two worn specimens in the A.N.S.P. satisfy the descrip- 
tion of this species quite well, although they are more yellow- 
ish than Philippi's fig oures. 

Henzisintcs venezuelensis (Reeve) 

Melania venezuelensis Rve. (1859, Conch. Icon., pl. 13, fig. 81), Porto 
Cabello; Mart. (1873, p. 207). 

Potanzopyrgzcs (Pyrgophorus) parvzclus (Guilding) 
Paludina parvula Guild. (1828, Zool. Jour. 3, p. 537, suppl. pl. 28, figs. 

1-3), St. Vincent. Pota?tzopyrgus parvulus H .  B. B. (1924, this series, 
no. 152, p. 70, pl. 11, figs. 45-47), Dutch Leeward Islands. 

Bithinia spiralis Guppy (1864, Ann. Mag. Nat. Hist. (3)14, p. 244; 
1866, v. 17, p. 43) Trinidad (animal and radula). 

Two young shells from Rio Yumarito, a small creek near 
Bouquer6n (H, IX, b, 27a). 

These Venezuelan specimens have numerous, fine, spiral 
ridgelets, several of which are much more strongly developed, 
although none are definitely spiaose. At first, this seems to 
be rather distinct from the usual coronate form of this species, 
in which a single spiral ridge is developed into a number of 
triailgular points (cf. my fig. 47, cited above). However in a 
lot from Trinidad (A.N.S.P. 91474) all intergradations occur 
between these two extremes and the smooth form. If the 
variation with more than one strong spiral requires a name, 
Guppy's spiralis is available. 

The radula (pl. XXVII, fig. 4) of an adult specimen of 
this species from Aruba, Dutch West Indies, is similar to those 
in most Amnicolidae, but, since most of the published descrip- 
tions of these are incorrect, it will be described in some detail. 
The central bears 13 long aculeate cusps on its reflection and 
has 3 basal cusps on each side. The lateral is attached by a 
very elongate base, which extends obliquely laterad and pos- 
teriad from its squarish body. This last bears an oblong 
peg, which extends posteriad from its dorsal surface and fits 
behind the corresponding embayment in the tooth next 



posteriad. The reflection bears 13 hoolied cusps, of which 
tlze 6th froin the inside is about twice as large as any of the 
others. The inner marginal is roughly spoon-shaped. Its 
concave blade is more opaque in texture than the rest of the 
tooth and bears 35 small, aculeate cusps which run down its 
outer side. When the tooth is turned inward, these cusps 
point dorsad and lie in an obliquely transverse row along the 
anterior side of the tooth. The handle is elongate adze-shaped, 
so that its broad axis at  the base of the blade is at an angle of 
about 45" to the long axis of the s~nall basal surface for attach- 
ment. The inner side of this handle bears a large lamella, 
which extends mesiad and ventrad and must function as a sup- 
port for the tooth. The notch show11 in most figures of this 
lnarginal is actually an illusion, produced by refractioiz at  the 
juizctioli between the three dirergent planes of the blade, 
handle and lamella. The outer marginal is thiniler and more 
slender than the inner. Its blade bears about 30 still 
smaller, aculeate cusplets, which run down its morphologically 
inner side. When the tooth is turned inward, it lies over the 
outer marginal with the convex side of its blade uppermost, 
and wit11 the cusps directed ventvad and forming ail obliquely 
transverse row along its anterior edge. Tlzus, when the inner 
and outer margiilals are both in the same position, their blades 
arc almost mirror images of each other! The proximal end of 
the outer marginal is compressed almost at right angles to tlze 
broad axis of its blade. 

The penis (pl. XXVII, fig. 3 )  of another specimen from 
Curasao has an aculeate, jet blaclr verge and a stouter, more 
lightly pigmented base, which bears three papillae 011 oilc side 
and a large, trilobate projection on the other and arises ileal. 
mid-dorsal line. I t  seems closest to that in Littoriclinn. The 
females are considerably larger than the males and contain 
numerous embryos of various sizes. 

Potanzopyvgzcs ( P y v g o p 7 z o ~ ~ ~ s )  ztnlel~ciae (Preston) 

H?j&obia coronatn Mart., pars (1873, p. 208, pl. 2, figs. 13a, b), sub- 
fossil, Lago de Valencia, Veil. Paludestri~ta calenciae Presto11 (1909, 
Ann. Mag. Nat. Hist., p. 513, fig. 16),  same locality and condition. 
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A.N.S.P. (C. S. Boyer and J. A. Shulze), Lago de Valeiicia 
(subfossil) ; 99401, paratype from Preston. 

The smooth form of this species, as described by Preston, is 
usually more slender and has more deeply impressed sutures 
than P .  parvulus. The eoSonate variation, which was figured 
by von Martens (LC.), has a single row of spinules, which 
occupy a lower position on the shell than in P .  pa~vulus ;  in 
addition, the greatest breadth of each spine is longitudinal, 
as if it were a development of the growth sculpture, instead 
of transverse, as in the spined form of Guilding's species. 
P. vulenciae has been reported only in the subfossil state, so 
Martens7 radular figures were probably made from Cuban 
specimens of one of 'the species included in his synonymy. 
Both the smooth and coronate forms of P. valenciae are in- 
cluded in the first lot cited above. 

Pota?nopyrgzu (Aroa) erlzesti e~nes t i  (IlIarteizs) 
Hyrlrobin ernesti Mart. (1873, p. 209, pl. 2, fig. 1 2 ) ,  subfossil, Lago 

de Valencia. 

A.N.S.P. 99345, Lago de Valeiicia; 103082, ditto (from voll 
Martens). 

Potamopyrgus (Aroa) ernesti vivens, new subspecies 

Numerous living specimelis from pools in brooks and creeks 
(H, VI, VIII,  IX, b) ,  near Boquer6n (26, 26a, 27, 29), 
Tncacas (31) and Estaci6n TAchira (35). 

This subspecies (pl. XXVIII, fig. 1) appears to be the com- 
monest form in the small streams of central aiid western 
Venezuela. Living specimens are usually covered by a dark 
brownish deposit, but, when clean, are light yellowish green 
aiid translucent. Shells with adult characteristics vary 
greatly in size, but the females, which are larger than the 
males, attain considerably greater dimensions than any speci- 
inens I have seen of typical ernesti. Tlze aperture is also more 
elongate. The parietal region of the peristome is sometimes 
shortly free in adults, although always adnate and incomplete 
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in younger specimens; in fully dereloped shells, its palatal 
edge may be very slightly but distinctly expanded, so that the 
basal region is slightly emarginate. The later whorls are 
covered with fine spiral ridgelets and very delicate growth 
wrinkles, of which every fourth or fifth one is slightly accentu- 
ated. The operculum (pl. XXVIII, fig. 7)  is corneous and 
paucispiral. 

Dimensions 

P. ernesti 
Mart. (text and fig.) . 2.5 72(1.8) 48(1.2) 92 (1.1) 4-43 

Subsp. v i v e ~ ~ s  
H, VIII, b, 26, t y p e . .  3.61 gl(2.92) 52(1.87) 87(1.62) 4$ 
Do., largest .  . . . . . . . . 4.29 72(3.11) 50(2.13) 78(1.66) 5 

P, putealis 
R, VI, c, 35, t y p e . .  . . 2.78 84(2.33) 57(1.59) 76(1.21) 4 

The radula (pl. XXVIII, fig. 4) is similar to that of P, par- 
vz~lzu, but the central is more transverse, has its base deeper at 
the center and more attenuate laterad, and develops only two 
basal cusps on each side, very near its posterior margin. I n  
addition, the other teeth are more elongate. The following 
table gives the number of cusps on each of the teeth. 

Central  Lateral Marginals 

reflection base inner outer 

P. parvulzis . . . 6-1-6 3-3 5-1-7 3 5 30 
P, e, vivens. . . 5-1-5 2-2 4-1-4 29 28 
P, putealis. . . 6-1-6 2-2 6-1-6 25 24 

The penis (pl. XXVIII, fig. 6 )  of a specimen from Estaci6n 
TLichira has a long black verge and a stouter, less pigmented, 
but also quite simple base, which arises inside a circular fold, 
much to right of mid-dorsal line. The females contain nu- 
merous embryos, svhich attain a shell of about one whorl. As 
the shell agrees more closely with the smooth form of Pota- 
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vzopy~gzcs than with that in Littoridinn, this and the follow- 
ing species are placed in the former genus. As the penis is 
simpler than in either genus, and still is not bifid, as in 
Anznicola or Hydrobia (Palzcdestrina), I propose a new sub- 
genus, Aroa, type P. ernesti vivens. 

Potamopyrgus (Aroa) putealis, new species 

Specimens from two small ponds, each of which is the 
source of a small brook in the canyon-like valley of Rio Loba- 
terita near Estaci6n Tkchira (H, VI, c, 35, 38) ; station 35 is 
the type locality. 

Shell (pl. XXVIII, fig. 2) : small, turbiaate, dull whitish 
and almost transparent ; thin and fragile. Whorls : 4. Em- 
bryonic ~vhorl:  only one; surface finely punctate and with 
weak growth lines; no spirals observed. Later whorls: 
strongly convex, quite rapidly increasing in diameter and 
with deeply impressed suture, especially above last one; 
growth sculpture consisting of widely spaced, low, rounded 
threads with closely spaced, very fine wrinkles between them; 
spiral lines present bnt weak and obscure. Umbilic~~s: open 
and relatively large, Aperture: ovoid, almost vertical, with 
long axis inclined about 20" to that of shell. Peristome: 
simple and sharp; almost complete and with ends joined by 
a prominent callus; palatal edge very weakly emarginate 
below periphery ; columellar margin simple. Operculum : 
much as in P,  ernesti. 

The radnla (pl. XXVIII, fig. 5) of a specimen of this spe- 
cies from station 38 is very similar to that of P .  ernesti, but 
the central is deeper and has more rectilinear sides; both i t  
and the laterals bear more cusps (see above). I have no 
specimens of this species in alcohol, but the dried bodies in 
the largest shells contain numerous embryos, just as in 
P. ernesti. 

This species is similar to P. errzesti in general appearance, 
but is lighter in color, thinner in texture, and more depressed 
in form. It also has more convex whorls with deeper suture 
and a larger umbilicus. 
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Potamopyrgus (Aroa) globulus, new species 

A.N.S.P. 27237, labeled "B. globz~lz~s Dunlrer," Venezuela 
(Schaufuss) . 

Shell (pl. XXVIII, fig. 3) : very large (for the genus), 
bulimoid in shape, light greenish horn colored and quite solid. 
Whorls: 54, evenly convex and weakly shouldered above, with 
well-impressed suture; surface lustrous, with weak growth 
lines and microscopic spiral lines. Umbilicus : small, but 
open. Aperture : ovoid, almost vertical and with long axis in- 
clined about 30" to that of shell. Peristome: simple and 
sharp, but very slightly flaring in palatal region; adnate for 
a short distance, but completed by a parietal callus; colnmel- 
lar margin narrowly reflected. Operculum : laclriag from 
specimen. 

Dimensions 

Type specimen . . . . . .  9.2 74(6.85) 48(4.4) 83(3.65) 5+ 

I have been unable to find any published record of this 
species, represented in the collection of the Academy of Nat- 
nral Sciences of Philadelphia by this unique specimen, so 
Ilr. I'ilsbry has generously permitted me to describe it. My 
use of the manuscript name will prevent confusion ill case it 
has already been established. Although P. globz~lz~s is much 
larger than any other kno-cirn species of the genus, it has much 
the shape and sculpture of P. ernesti, and i t  seems best to in- 
cluded it tentatively in A ~ o a  and Pota~nopy~gus. 

e 

LYMNZID~E 

Lywznccea (Galba) cubensis ,PfeiEer 
Li?tz?laea cubensis Pfr.  (1839, Arch. Naturg. 5, p. 354), Cuba; Mart. 

(1899, Biol. Cent. Amer., p. 378), Carkcas, Ven. Galbo cubensis F.  C. 
Baker (1911, Chicago Acad. Sci., Spec. Publ. 3, p. 204, pl. 27, figs. 
9-16). 

PI~YSID~E 

ApZexa (Stenophysa) rivalis rivalis (Maton & Rackett) 
1. Bu.lla vivalis M. & R. (1807, Trans. Liu. Soc. 8, p. 126), Hampshire, 

E~lgland (sic) ; Montagu (1808, Test. Brit., suppl., p. 97), West Indies. 



T,im?rec& ,rivc~lis Swby. (1822, Gen. Sh., fig. 9 ) ,  Guadaloupe (type locality). 
Physn rivc~lis Mart. (1873, p. 199), Car&cas, with P. ntas'garitacerc 
" Shuttl. ,  " vested in synonymy. Aplectn ~ i va l i s  Jouss. (1889, p. 22), 
Petare, ilcar Cnrbcas. P. sowerbyma Orb. (1841, Moll. Cuba I, p. 192, 
pl. 13, figs. 11, 13), subst. for L. rivalis Swby. P. antonii Kiistcr (1844, 
Chemn. IS,%. 12, pl. 2, figs. 6-8), Peru, with nude name, P. perz~viensis 
"Mulf." Anton (1839, Verz., p. 48), vested in  synonymy. P. sclllem~ln 
Dkr. (1853, 1'. ,Z. S. 21, p. 53) ,  Santo Domingo. P. venez?celensis Mart. 
(1859, Mnl. BI.' G, p. GG), Lagunilla in Ven.; IVlart. (1873, p, 199, pl. 2, 
fig. 11).  

2. P.  peritz;ici?ra Gray (1828, Spic. Zool., part  1, p. 5, pl. 6, fig. l o ) ,  
swamps bctweeii Lima. and Callao, Peru. 

3. A p l ~ z a  rivalis brasilian,a Beck (1837, Index, p. l lG) ,  fouilded 011 

"T,. Tr. riii. i ~ .  2'' (1807, Trans. Lin, Soc. 8, pl. 4, fig. 2),  from Rio 
Janeiro (Brazil). P. Ds'nsilieasis "Sioch" Kiistcr (1844, p. 10, pl. 1, 
figs. 18-20), Brazil. 

Aiost c o m m o n  and largest in pools a l o n g  streams and 
savannah ponds near Bejuma (H, IX, b, 12;  XII, 9, l o ) ,  but 
s m a l l e r  form a l so  near Palma Sols ( E ,  XIII, 2 0 ) ,  Boquer6n 
(14, VIlI ,  b, 2 6 a )  and Tucacas (H, XI, 3 0 ) .  A . N . S . P .  21167, 
Car,icas ; 64053 ( C a r h e a s ,  D o h r n )  . 

Although the identification of the original description of 
A. r.l/ualis ~ v i t l r  the West Indian2 shell is Par from satisfactory, 
it seems best t o  accept the verdict of Sowerby and most sub- 
scquer i t  ; in thors .  I-Iowever,  fig. 2 of plate 4 in the original 
p a p e r  is n o t  nlentioned in tlic text and does  look more like the 
B r a z i l i a n  f o r m  named by Becli. I11 my op in ion ,  P. vene- 
zzcele,~zsis I l la r te l i s  is based on large, fresh shells of the West 
111dia11 f o r m ;  both the reddish tinge below the suture and thc 
spiral striatioils are extremely variable in the l o t s  before me. 

4. pe)-zc~)ictnn (Gray) is a much larger shell ( a l t .  1 i n c h )  

and may be a separate species, although quite typical A. rivalis 
seems to o c c u r  in the same general region. B r a z i l i a n  ex- 
amples average somewhat stouter than typical rivalis, and 
may f o r m  a p o o r l y  marked subspecies ,  A. rivalis brasiliana 
Becl;. 

Tlle maximum s ize  of any lot  of this species seems to  vary 
with the extent and permanence of the body of water in which 

2 1 must acknowledge my iildebtedliess to a manuscript of Dr. Pilsbry 's 
for :~ssistance on the syllouymy of the West Indian forms of Pl~ysidae. 



it lives. Thus tlie series from the small pools near Boquer6n 
and Palma Sola are very much smaller than the shells from 
pools on the flats of Rio Bejuma (see dimensions given below). 

Maton a.nd Rackett, text 12.7 sO(6.4) . . . . . . . . . . . . .  
DO., pl. 4, fig. 2 .  . . . . . . . .  16.4 ~ ~ ( 8 . 6 )  ~ ~ ( 1 2 . 4 )  s i (6 .3)  
Swby., fig. 9 . .  . . . . . . . . . .  14.8 51(7.6) 74(10.9) 44(4.8) 
Orb. (sowerbynna), text ' 

and fig. 14 49 (6.8) 72 (10.0) 49 (4.9) 
Iiiist. (antonii), text and fig. 10 47(4.7) 71( 7.1) 46(3.3) 
Dkr. (snlleaaa), text.. . . . .  13.4 . . . . . . . . . . . . . . . . . . .  
Mart. (vc?eezuelcnsis), text 

and fig.. . . . . . . . . . . . . . .  18 Eil(9.2) Sl(14.5) 39(5.7) 
Iiiist. (brasiliensis) , test, 

and fig. . . . . . . . . . . . . . .  12.7 SO(6.4) 67( 8.5). 49(4.2) 
EI, IX, b, 12 

Means, 6 large shells. . . .  13.7 54 (7.4) 73 (10.0) 48 (4.8) 

Minima, 6 large shells. . .  12.0 52(6.5) 67( 8.8) 45(4.0) 
Maxima, 6 large shells. . 14.4 57(8.1) 76(11.0) EiZ(5.4) 

I-I, XIII, 20 
. . . . . . . . .  L:~rgest shell 8.7 58(5.0) 72( 6:3) 48(3.0) 

The followiiig aecouilt of tllc allatomy of A. rivalis is mainly 
from the largc individuals collectcd near Bcjuma (13, IX, b, 
12).  The descriptioii 01 tlie reflected edge of the mantle collar 
is founded on sketches and notes made from living animals in  
the field. 

IIcad (pl. X X I X ,  fig. 1) : dorsoventrally flattened, with tri- 
aiigular lateral lobes, whitisli below but  with numerous black 
blotches dorsally; mouth a longitudinal slit in  a muscular disc, 
which is  distinctly marlied off from ventral side of head except 
a t  its anterior edge; tentacles long, slender and acuminate, 
with a triangular flap just behind base of each; eyes julst 
mesiad to  bases of tentacles. Foot : lightly pigmented anteriad 
but shading into blacli a t  t ip  of tail ;  sole long and slcnder, 
acumiilate and pointed posteriad, whitish with a darli median 
streak toward l ip  of tail. 



Mantle collar ipl. X X I X ,  figs. 1-4) : produced into a coil- 
tinuous shell fold, which is ~vealcly bilobate on right but entire 
on left side, with large, radiating, pigmented blood-vessels 
(alternately afferent and efferent), so that i t  niust functioil 
as a11 important aid in  respiration; posterior and dextral 
regions of reflected edge very extensible, so as to reach apex 
of shell whe i~  fully expanded, with margin shallo~vly scalloped 
so as to forni about fifteen semicircular projections, vhich 
usually contain inasses of dark pigment; left region narrower 
and heavier ~ i t h  simple margin. Pneumostoile: a little be- 
hind center of left (and broader) wall between mantle collar 
and diaphragm; two thirds surrounded, on side toward foot, 
by a high, pigmented fold, which forms a siphon. Lung (pl. 
X X I X ,  fig. 6 )  : obliquely transverse with respect to long axis 
of foot;  about one and one-half times as long as its base or 
length of lridney proper. Pericardinm: slightly oblique to 
long axis of liidney ; principal pulmonary veins three in n u n -  
ber, one along colnmellar muscle, a second along columellar 
(right) nzargin of kidney, and a third along rectal (left)  side 
of same ; venation much weaker than that of mantle reflection. 
Hidney : consisting of three regions, a narrow lsericardial duct, 
an  expanded, lanceolate kidney proper with stroilg transverse 
trabeculae and a short orthureter; coeloinostome near pos- 
terior encl of pericardium; pericardial duct about two thirds 
as long as pericardium; lridney proper twice as long as its 
greatest ~l- idth  and two and one fourth times length of peri- 
cardium; orthureter about as long as pericardium; external 
ureteric opening near base of left margill of pneumostomatic 
lobe. Allus: near base of right margin of same lobe. 

Ovotestis: imbedded in  columellar side of liver; duct long, 
with numerous digitiform processes (seminal enlargements) 
near base. Albumen gland : shortly wedge-shaped, broader 
than long. Uterus (pi. X X I X ,  fig. 7)  : voluminous and sac- 
culate. Free oviduct : short. Spermatheca : clarate and quite 
short; imbedded obliquely across columellar margin of lung 
so that tip is close to pericardium. Vagina : short. Prostate: 
long type, consisting of transverse lobes xvhich are closely ap- 
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pressed along columellar side of uterus. Vas deferens : slender 
but thick-walled. Penis: vergic sac about as long as preputial 
but much more slender; without accessory glands. Penial 
protractors: short, consisting of one broad bifurcate band 
which inserts near middle of preputial sac and four slender 
ones with more anterior insertions. Penial retractor : origin 
from columellar muscle mass; bifurcate anteriad; larger di- 
vision inserted near base of vergic sac; smaller branch again 
divides into vergic retractor and a slender band ~vhicli at- 
taches near larger division. Vergic sac: apical two thirds 
very slender with a slightly swollen apex; basal one third 
enlarged so as to approach diameter of preputial sac; basal 
half with an internal pilaster which is much enlarged in swol- 
len anterior region; verge slender, acuminate and about two 
thirds the length of its sac. Preputial sac: larger and thicli- 
walled; internally with coarse longitudinal folds; external 
orifice under triangular expansion a t  base of right tentacle. 

Jaw : as in genus. Radnla : chevron-shaped, broader than 
long; formula 165-1-165. Central (pl. XXIX,  fig. 5) : small 
and variable, completely covered by reflections of inner lat- 
erals; cusps extremely variable but a mesocone and t~vo  ecto- 
cones on each side are commonly present. Laterals: rastri- 
form, with ectoanterior braces; first tooth small and rariable ; 
second to fifth increasing rapidly in size and in proiniiience 
of brace, cusps about 11 in number and subequal in size; 
majority of teeth with long braces and about seven principal 
cusps, the interspaces between wliicli often develop single 
small interstitials. 

The genitalia of A p l e ~ a  rivalis are quite similar to those of 
A. hypnorum (cf. Soos; 1917, Ann. Mus. Nat. Hungarici, v. 
15), but, in the southern species, the enlargements of the 
hermaphroditic duct are longer and the prostate is better de- 
veloped. The absence of accessory penial glands and the 
slender vergic sac of A. rivalis agrees with the conditions in 
Aplexa rather than with those in Physa. For these reasons, 
the subgenus Stenoplzysa is transferred from Physa to Apleza, 
although the development of the mantle edge represents a 
somewhat intermediate condition. 



Aplexa (Stenophysa) pananzensis (l 'Ifuhlfeldt " Kiister) , 
and form sintoni (Jousseaume) 

1. P h ~ s a  panamensis Anton (1839, Verz., p. 49), nude name; Iiiister 
(1844, p. 11, pl. 2, figs. 3-5), Panam&. P. cornea Presto11 (1907, Ann. 
Mag. Nat. Hist. (7)20, p. 497, fig. 20), Merida, Ven. 

2. P. simoni Jouss. (1889, p. 253, pl. 9, figs. 3, 4),  Laguna de Espiao, 

Frequent in a small spring near Estaci6n TAchira (H, VI, 
c, 38). A.N.S.P. 98903 : "cotypes" of P. cornea from 
Preston. 

Although I am rather doubtful of the specific separation of 
A. panantensis and A. rivalis, the former seems quite well 
characterized by its stronger columellar fold and its more 
shouldered whorls. P. cornea appears to fall between A. 
panantensis and what I am calling form simoni, although the 
sculpture of Preston's shells is a little heavier tllan usual. 
The specimens collected near Estacidn Tjchira represent a 
dwarfed form of the present species, which seems very close to 
Jousseaume's simoni, although his figure looks almost as much 
like the dwarfed form of rivnlis that I have already mentioned. 

-- 

Dimensions 

Kiist. (panamemis), text 
and fig. . . . . . . . . . . .  16.7 47(7.8) 72(12.1) 47(5.7) 4(no!) 

Preston (cornea), text .  . 11.5 52(6) 65( 7.5) 40(3) 5: 
A.N.S.P. 98093 . . . . . . .  9.1 55(5.05) 76( 6.9) 42(2.95) 4% 

8.5 58(4.95) 76( 6.5) 49(3.15) 41 
H, VI,  c, 38 

Means, 5 largest shells 5.4 55(3.0) 70( 3.8) 47(1.8) 4.1 
Minima, 5 largest 

shells . . . . . . . . . . .  4.8 53(2.7) 69( 3.35) 45(1.65) 4 
Maxima, 5 largest 

shells . . . . . . . . . . .  5.7 57(3.25) 72( 4.15) 50(2.0) 44 
Jouss. (simoni), text 

. . . . . . . . . . .  and fig. 5 52(2.5) 69( 3.5) 52(1.8) 49 

"Aplexn (Stenophysa) acuntinata ( l  l Gray" Sowerby) 
P. acuminata Swby. (1873, Conch. Icon., pl. 3, fig. 23), Sailto Domiago. 

This West Indian species is apparently quite distinct. 
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Physa (Plzysella?) cubensis Pfeiffer, 
approaching form janzaiccnsis C. E. Adams 

1. P. cubensis Pfr .  (1839, p. 354), Cuba; Kiister (1844, p. 22, pl. 3, 
figs. 17-19). P. acuta "Drap." Orb. (1841, p. 193), Cuba, Jamaica, 
Guadalupe, Martinique. Aplecta o~b igny i  Maz6 (1883, J. de C. 31, p. 
30), subst. P. acnta Orb., non Drap.; also Basse-Terl.e, Guadeloupe (no 
description). 

2. 8. jamaicenszs C. B. A. (1851, Cont. 9, p. 174), Malvern, St. Eliz:~- 
beth, Jamaica; "Mousson" Clessin (1885, Chemn., p. 291, pl. 42, fig. 7), 
Jamaica. P. guadelozipensis "Grateloup" Clessin (1885, p. 291, pl. 42, 
fig. 12),  Guadeloupe (not of " Fischer " Alaz6, 1883). 

A.N.S.P. 21166 : one shell that approaches the more eloilgate 
aiid cyliiidrical form (ja?~zaicensis) of this species, which ap- 
pears to occur with typical cubensis ill many localities. 

Pfr .  (cubensis), t e x t . .  . . . . . . . .  12.8 63(8.0) . . . . . . . . . . . .  5 
Kust. (cubensis), text and fig.. . 12.8 58(7.4) 65(8.3) 57(4.7) 5 
C.B.A. (jamaicensis), text . . . . . .  12.2 52(6.3) GG(8.1) . . . . . . . .  
Icust. (jamaicensis), text and fig. 10.0 54(5.4) 67(6.7) 55(3.7) 5 
Icust. (guadeloupensis), text aud 

fig. . . . . . . . . . . . . . . . . . . . . . .  13.0 ss(7.1) Gg(8.8) sG(4.9) 6 
A.N.S.P. 21166 . . . . . . . . . . . . . . .  9.5 58(5.5) 73(6.8) 48(3.3) 41 

"Physn (Physella?) nza,rmorata Guilding 

P. nn8ccl.morata Gldg. (1828, Zool. Jour. 3, p. 534), in ditches, St. 
Vincent. P. ventvicosa "Glclg." Swby. (1873, pl. 9, fig. 74), St. 
Vincent. 

This fourth West Iiidiail species should be watclicd for i11 
collections. 

PLANOR,BID~ 

Probably iioile of thc America11 species of this family beloiig 
i n  the genus Pla7zorbis 8luller (1774, Vcrm. 11, p. 152),  type 
by absolute t a ~ t o n y m y , ~  P .  carinatus 8Iiiller (p.  157),  from 

3 111 the synonymy of his P. carinatus, Miiller includes, without query, 
a word-for-word quotation of Limb's description of Helix planorbis and 
gives as reference "Lin. Syst. 662" (1767, Syst. Nat. XI I ,  p. 1242, 



I)enmark. The anatomy of most of the South American 
Planorbide is still uilknowli, but ail attempt is made here to 
arrange them tentatirely under generic names. The followiilg 
group-names will be used : 

Helisoma S~vai~lson (1840, T. hlalac., p. 337), monotype Planorbis 
bicarinatzis Say (1816, Nich. Eqcycl., pl. 1, fig. 4), from Delamare River, 
U. S. A. 

Planorbz~la Haldeman (1840, hlon. Linn. N. A., pt. 1, suppl., p. 2),  
monotype (by substitution) Planorbis armigerus Say (1821, Journ. Acad. 
Kat.  Sci. Philadelphia 2, p. 164), from Upper Missouri River, U. S. A. 

Pla?lo~bina Haldeman (1843, pt. 6, p. 14),  type designated by Dall 
(1905, L.  'F. w. Moll. Alaska, p. 84), Pla.?eorbis olivaceus Spix (1827, p. 
2G), from prov. Bahia, Brazil. ( I n  Haldemaa, the uame was practically 
nude and contailled no species.) 

Ta217~ials H. S; A. Adams (1854, Gen. Rec. Moll. 11, p. 262), mono- 
type P. andecolzis Orb. (1835, Mag. Zool., p. 26), from Lake Titicaca. 

Drepa?zotl'ema Crosse et Fischer (1880, Moll. hlex. 11, pp. 59, 75), type 
designated by Dall (1905, p. 86), P. yzabalensis C. S; F. (1879, J. de C. 
27, p. 342), type locality Lake Izabal, Guatemala. 

Tropicorbis Brown and Pilsbry (1914, Proc. Acad. Nat. Sci. Philadel- 
phia 66, p. 212), type by original designation, P. liebmanni Dunker 
(1850, Chen~n. 11, p. 59), from Vera Cruz, Mexico. 

Planorbis guadaloupensis Swby. (1822, Gen. Shells, fig. 2), Jamaica. 
P. gziadelnpensis Mart. (1873, p. 195; in part) ,  Carkcas. 

A.N.S.P. 21624 (Swift Coll.), Rio Yaracuy, Veil. ; 121346 
(\\Theatley Coll.) , Ven. ; 121384 (Hugo Cuming) , Venezuela. 

The shape of the aperture of these specimeas raries consid- 
erably; some have a well-rounded palatal margin as in  typical 
guadaloz~pe7zsis, but others have the slight aiigulation that is 

Test. no. 662). The objection that  Miiller (p. 161) may have been 
dubious (and in fact wrong) in the specific application of tlle name is 
not pertinent to the questioa: "Type by absolute tautouymy" is not 
governecl by the rules ploviiled for in which the generic type is 
accepted not solely upon basis of origillal publication" (Art. 30, 11). 
The recognition of Geoffrey (1767, Trait6 Coq. Paris, p. 12; non-binomial 
although post-Linnaean) as the authority for Planorbis leads to prac- 
tically the same result. 
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supposed to be characteristic of Planorbis olivaceus "Spix" 
MTagne~ (1827, p. 26, pl. 18, figs. 1, 2) ,  from near Illleos and 
Almada, prov. Bahia, Brazil. The Brazilian specimens in the 
A.N.S.P. attain a larger size, however, than do those from the 
West Indies and northern South America, and olizlaceunz may 
be retained as a southern subspecies, although, as shown by the 
tablc of dimensions, some shells from Venezuela closely ap- 
proach the size of Spix's type. Lot 121384 apparently came 
from Hugo Cuming and is labeled P. cunzingianus from 
Venezuela; the shells have the eroded apex, but lack the 
deeply impressed suture on which P,  czcnzingianz~s Dkr. 
(1850, p. 49, pl. 8, figs. 1-3), habitat unknown, was based. 

Dimensions 

Shell Aperture whorls-' 

altitude4 maj. diam. min. diam. altitude diam. 

Sowerby (fig. 2 ) .  . . . (26.8) 6 
Wagner (olivacezis) . (32.4) (7.8) 5 (9 )  
Dkr. (cuminglnnus) . 5.9 465 (27.5) 425 (25.0) 105 (6.2) 170 (10.4) 6 
A.N.S.P. 21624 

Rleans, 5 shells. . . 6.3 446(28.0) 393(24.7) l lB(7.4) 124( 9.3) dec. 
Minima, 5 shells. . 5.8 424(27.2) 376(23.9) 112(7.1) 122( 9.0) dec. 
Maxima, 5 shells. . 6.8 469(29.2) 412(25.6) 126(7.7) 131( 9.5) dec. 

A.N.S.P. 121346 
Means, 4 shells . . . 5.5 437(24.0) 381(21.0) 117(6.4) 117( 7.5) dec. 
Minima, 4 shells. . 5.1 426(22.1) 364(19.2) 115(6.0) 108( 6.7) dec. 
Maxima, 4 shells. . 5.9 454(26.8) 398(23.5) llB(6.9) 129( 8.9) dec. 

A.N.S.P. 121384 
Two shells. . . . . . . 5.8 476(27.6) 417(24.2) 122(7.1) 120( 8.4) dec. 

6.4 453 (29.0) 398(25.5) 113 (7.2) 131( 9.4) dec. 
C1. (~~zo~ele t innus)  . . 3.7 320(12.0) 300(11.2) lOl(3.8) 145( 5.5) 5 

Helison~a (Planorbina) gzcadalozcpense lz~gzcbre " Spix" 
Wagner 

P. lzcgubris Wagner (1827, p. 26, pl. 18, figs. 3-6), from same locality 
ns P.'olivacezis. P. gziadelupensis Mart. (1873, p. 195, small specimens), 
Venezuela. 

4 Altitude measured axially; i.e., aperture is not included. I n  many 
cases the dimensions quoted from earlier writers are combinations of 
those given in the text with the figure. 



A.N.S.P. 21623 (F. R. Cocking), Carbcas, Ven. 
Although the original specimens of "Spix" apparently came 

from the same locality as his olivaceus, this variation appears, 
as suggested by Martens (1.c.)) to be a dwarfed form which 
may usually be developed in separate localities. In  addition 
to the small size, this form is less closely coiled thail typical 
guudalozipelzse (or olivaceunz) . 

Wagner 
(l t~gt~bvis) . . (23.4) (7.8) 4(8)  

A.N.S.P. 21623 
Three shells. 6.1 413 (25.2) 356 (21.7) 121(7.4) 109 (8.1) 6 

6.2 382 (23.7) 332 (20.6) 113 (7.0) 116 (8.1) 53 
6.5 357(23.2) 309 (20.1) 112 (7.3) 110 (8.0) 52 

Helisonza (Pln?zo~bina) bahiense (Dunker) 
P. bnhiensis Dlrr. (1850, p. 51, pl. 8, figs. 13-18), Bahia, Brazil. P. 

1f1gub1.I'~ var.? Mart. (1873, p. 196, pl. 2, figs. 8, 9 ) ,  Car&cas. 

S.N.S.P. 121350 (Wheatley Coll. ) , Venezuela. 
Although i\Iartens realized that balziensis is the form with 

the flat-sided, funnel-shaped left side, he appareiltly tried to 
stretch lz~gzib~is to cover it. I am rather doubtful whether this 
is a distinct species from the preceding, as one lot in the 
A.N.S.P. (21629), from Brazil (J. S. Phillips), contains both 
olivncez~??~ and bahiense, and more or less intermediate condi- 
tions do occur. The two shells labeled as from Venezuela are 
stained a bright, rusty color and are considerably larger than 
Dunker 's types. 

Dimensions 

Dkr. (bahiel~sis) 5.5 365 (20.1) 330 (18.1) 140 (7.6) 115 ( 8.8) 5-E 
A.N.S.P. 121350 

Two shells. . . . 7.4 402 (29.7) 347 (25.7) 118 (8.7) 124(10.8) 72 
7.7 351(27.7) 304(24.0) l lg(9.4) loo(  9.4) 74 
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IJclisonza (Pla?~of.bi?ta) nzorelefianu?n (Clessin) 
P. ~tzor-elctianus Clessin (1884, (Sheinn. 11, p. 162, pl. 24, fig. l ) ,  La  

Guaira, Ven. 

I have seen 110 specimcas, but the original figure atid de- 
scriptioil look suspiciously liBe young examples oP IT. 
gz~adaloz~pense. 

Beliso?~za (Tag7tizcs) pro?tzun (Martens) 
P. pl'onzcs Mnrt. (1873, p. 198, pl. 2, fig. 5), Lago dc Valencia, Ve11 

A.N.S.P. S5393 (Boyer and Shulze), Lago de Valencia. 

Plnnorbz~la ( Tropicorbis) slranzi7lea (Dunkey) 

P. stvc~?ninr?ts Dlrr. (1848, P. Z. S., p. 50),  Soutli America; Dlrr. (1850, 
p. 42, pl. 5, figs. 7-51) ; Mart. (1873, p. 196, pl 2, fig. G), Lagunilla, 
C:lrBcas. 

P. ~t~cv?drrcnsz.s Prcston (1907, Ann. Mag. Nat. IIist. (7)20, p. 107, 
fig. 18), Mcrida. 

A.N.S.P. 98195  (paratypes of ~neridaensis) . 
Tllc 1nai11 difference between st/-a~~zi~zen, and ~~zeridncusis 

scems to bc the extra hall' whorl of the former. 

slvccn~inrzco, (Dlir.) 3.6 310 (11.1) 265(9.5) 130 (4.6) 115 (5.2) 4 
~ner-idne~rsls (Pr.) 2.7 300 (8.0) . . . . . . . llO(3.0) (1.5)? 3Y2 

Pla~zorbzcla ('llropico?-Dis) kiihniann (" D~lnl<cr" Clessin) 

P. 7~nlinr~?nnzcs Clcssiii (1883, p. 108, pl. 11, fig. 12) ; P. ktcl~nzanzcs 
(1886, pp. 413, 429 and errata),  Surinam. 

Numerous spccimeils from pools in sinall streams (11, VIII ,  
IX, b ) ,  lagoons (EI, XI) ,  and ponds (11, XII, X I I I )  at 
Bejuma (I), 10, 12) and BoquerBn (25, 27a). 

This spccics is coiisidcrably smaller than specimells ol' P. 
stranzinea with the same number. of whorls. Both these spceies 
have more deeply impressed sutures and more cvcilly rounded 
whorls than P. pollida. 



Dimensions 

kiil~?fia?tz&s Dkr . . . .  2.1 310(6.5) 275(5.8) 105(2.2) 115(2.5) 4 
H, XI, b, 1 2  . . . . . 2.0 320(6.4) 275(5.6) 120(2.4) 105(2.5) 4% 

The jaw of P. kii7~niana is quite as in the family; the prin- 
cipal piece is arcuate, with numerous, ill-defined ribs; the lat- 
eral pieces are small and comma-shaped. The radular formula 
of a specimen from Bejuma (H, XII, 10) is:  13-6-1-19, with 
106 transverse rows, which are markedly curved anteriad in 
the marginal fields. The symmetric central has a broad base 
with sloping sides and bears a heavy thickening wit11 two large 
cusps. The five inner laterals are asymmetric, have broad 
bases and bear three large cusps, of which the entocone is 
biggest. Beyond this, the teeth become still more asymmetric 
and develop longer reflections; the entocone tends to break u p  
into smaller cusplets, and accessorgr cusplets are added outside 
the ectocone, which occasionally also splits into two cusplets. 
The definitive marginal teeth have very sllort bases and long, 
oblique reflections, which may bear, along the outer side, as 
high as 5 entocones, 2 mesocones (usually only one),  2 ecto- 
cones and 5 accessory ectocones. The number of cusps is 
variable, even between adjacent teeth of the same longitu- 
dinal row. The outermost teeth are vestigial. 

"Planorbula (Tropico~bis) pcxllida (Adams) 

P. pallidz~s C. B. A. (1846, Proc. Boston Soc. N. H. 2, p. 102), Jamaica; 
Clessin (1804, p. 122, pl. 11, fig. 7 )  ; H. B. B. (1924, this series, no. 162, 
p. 71), Dutch West Indies. I 

P. civcz~?nlineatzis Shuttl. (1854, Mitt. naturf. Ges. Bern, p. 96) ,  near 
I-Iumaco, P. R.; Clessin (1884, p. 211, pl. 32, fig. 6) ;  T. van Benthem- 
Jutting (1925, Bijd, Dierk, Amsterdam 24, p. 28, fig. 4), Cura~ao .  
Probably not of Sowerby (1878, Conch. Icon., pl. 6, fig. 48). 

P. te~versianz~s Guppy (1866, A. M. N. H. (3)17, p. 47),  Trinidad; 
not of Orbigny. 
8P. gz~ndlaclai "Dkr." Clessiil (1884, p. 146, pl. 17, fig. a ) ,  Trinidad. 

This species has not been reported from Venezuela, but a 
TJiziversity of J'Iichigan expedition found i t  in a pond in the 
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desert at Bolivar, Santa Marta, Colombia (Aug. 20, 1920) and 
it also occurs in Trinidad. Recently I have had the opportu- 
nity to examine C. B. Adam's collection, temporarily in the 
Univ. of Mich. Museum of Zoology. None of his specimens are 
indicated as the types, but all those labeled P. pallidus are the 
species outlined in the foregoing synonymy. 

The jaw and radula of a specimen from the Colombian lot 
are very similar to those of P. kuhniana. The radular formula 
(pl. XXVIII, fig. 8 )  is :  13-5-1-18; 106 rows counted. 

Drepanotre7n.a Zucidu?1~ (Pfeiffer) 

P. lz~cidz~s Pfr. (1839, Arch. Naturg. 5-1, p. 354), Cuba; hlart. (1873, 
p. 198), Car&cas; Clessin (1884, p. 193, pl. 29, fig. 2 ) .  

P. l a n i e r i a w  Orb. (1841, Moll. Cuba, p. 196, pl. 14, figs. 1-4), 
Habana, Cuba. 

P. meniscz~s Guppy (1871, Amer. Journ. Conch. 6, p. 310), Chatha~n 
River, Erin., Trinidad. 

BP. szc.).ina?nensis "Dkr. " Clessiil (1884, p. 126, pl. 17, fig. ll), 
Jamaica and uear Paramaribo, Surinam. 

I did not obtain this species i11 Venezuela, but have examined 
a lot Prom a ditch, just off river, a t  Dunooa, British Guiana. 
The jaw is quite similar to that of Planorbz~la kuhniana, but 
the radula is very different. The radular formula (pl. 
XXVIII, fig. 9)  is: 28-1-28, with 242 transverse rows, which 
are almost straight. All the teeth are very much smaller than 
in Tropicorbis. The central has two small ectocones on either 
side of the two, long, aculeate cusps which, in the Plaaorbida 
and Ancylida, appareiltly correspond to the mesocone. The 

, first lateral has two entocones and three entocones; all of the 
cusps are long and slender, quite unlike those in Tropicorbis. 
The transition between the laterals and the marginals is very 
gradual. The definitive marginals distinctly resemble those of 
Perrissia (Ancylidae) ; they are relatively much shorter than 
in Tropicorbis, develop interstitial cusplets between the major 
cusps (instead of dividing them) and show as many as six 
accessory entocones. 

This and the next three species are included in Drepano- 
fvewzn on account of the close similarity between their radula 



and that of D. anatixz~nt, which certainly must be a member 
of the genus. All the species of Drepanotrenza, as expanded 
here, have relatively weak growth-wrinkles and definite spiral 
striations. However, the forin of D. lz~cidwnz, D. ahetzunz and 
D. ciwzex is most like the European group of "PZanol-bis" voy- 
tex ( L . ) ,  lor which no name is at  present available. Spi~a l ina  
"Hartmann" 8Iartens (1899, Biol. C. A., p. 395), type desig- 
nated by Liiidholm (1922, Ann. Mus. Zool. 23, p. 320)) Helix 
vortex L., is preoccupied by the still-born 8piralina "Hart- 
maria" I-Ierrmanssen (1847, Ind. Gen. 3Ial. 11, p. 286), type 
Y .  c a ~ i n a l z ~ s  filuller. Regardless of what Hartmann had 
planned for his nudc name, Herrmanssen effectually clothed 
and simultaneously liillecl "Spiralz.na7' when he included the 
term, without question, i11 the synonymy of Plnno~bis.  

.- -- 
Dimensions 

Pfr. ( l z ~ c i d z ~ s )  . . . . . . .  (6 .7 )  . . . . . . .  (2 .2)  . . . . . . .  4 
Guppy (men i scz~s )  . . . .  ( 6 )  . . . . . . .  (1.5) . . . . . . .  5 
GI. ( s z~r inamens i s )  1.5 433(6 .5 )  . . . . . . . . . . . . . . . . . . . . .  4% 
Orb. (lanierianzcs) . 1.35 440(G)  390 (5 .3 )  l l O ( 1 . 5 )  120 (1 .8 )  4 

Drepanotrema ahenum, new species 

Common in lagoons, savanna ponds and forest pools (H, XI, 
XII, XI I I )  at  Bejuma (9, 10)) Palma Sola (20), and Tucacas 
(30) .  

Shell (pl. SXX,  figs. 2-4) : medium in size, with right side 
almost flat and lel't one shallowly Iunicular, but with apical 
whorls on both sidcs deeply siuikea; quite thin and translucent 
in texture, highly polished and dark copper-colored, usually 
with dark red deposit in sutures on both sides and often with 
spiral striatioils similarly marked. Whorls 49 (type) to 5. 
Early whorls : rapidly increasing in size, and investing each 
other much as in D. anatinz~m; with distinct and almost con- 
tinuous iinpressed lincs. Later whorls : weakly subangulate at 
about one third of the altitude of whorl from left side ; gradu- 
ally increasing in diameter and only slightly investing each 



other; sutures scarcely impressed on either side ; spiral stria- 
tions weak and indistinct, unless markecl by red deposit; 
growth-wrinkles low and rounded ; last whorl slightly descead- 
ing. Aperture: broadly lunate, inclined at an angle of about 
45" to longitudinal axis of shell. Peristome : simple and sharp, 
arcuate near periphery and slightly emarginate near riglit 
sntnre. 

Dimensions 
- 

I-I, XII, 9, type.  1.65 375(6.2) 325(5.4) lOO(1.65) 118(1.95) 4% 

This species is superficially similar to I). l ~ ~ c i d z ~ m ,  but has 
weaker growth-wrinliles, much more polislled surface and very 
much shallower sutures. This last difference is correlated with 
tlie obliquely beveled attachment at the suture; this feature 
and the submergence of the ea~lier  whorls distillctly approacll 
the conditions in typical Drepanotrevza. 

The radula and jaw of D. nhe7zw4it are also much as in D. 
lz~cidz~nz.  The radular fornlula is 30-1-30, wit11 194 transverse 
rows. The marginal teeth are slightly broader at the tip ol' 
the cusped reflection and may del-elop two interstitials between 
the entocone and mesocone. 

Planorbis ciqnex Moricand (1839, MBI~.  SOC. ~ 1 1 ~ s .  G&nGre 8, 13. 143, 131. 
3, figs. 8, 9 ) ,  Bahia, Brazil; nunlrer (1830, p. 61, 111. 10,  figs. 13-15) ; 
Mart. (1873, p. 198), CarBcas, Ven. 

P. n~acnabia?~us  C. B. Adains (1849, Cont. 3, 13. 43) ,  Jamaica;  Clessin 
(1884, p. 146, pl. 11, fig. 5 ) .  

Drepanotrema cimex p i s t i ~ ,  new subspecies 

Three specimens from a lagoon near Tucacas (H, XI, 30). 
Shell (pl. XXX, fig. 1) : smaller than typical c i v ~ e x ;  type 

wit11 left side distinctly convex and riglit evenly concave; thin, 
transparent and dull, brownish horn-colored. Whorls : 6+ ; 
suballgulate nearer left than right side; suture deeply im- 
pressed; growth lines fine and closely spaced, crossed by 



Venezuelan Mollzcsca 

numerous, weak, but almost continuous, spiral striz.  Aper- 
ture : ohliclue ; pcristome simple and sharp. 

Dimensions 

Moricand (ci?ircx) .77 780 (6) 725(5.6) 110 (26) 175 (1.5) 6 
Adanls ( n ~ a c n n b i -  

anus) . . . . . . . .  . .  (6.8) (6.3) (.76) . . . . . . .  6 
Type, pis t iae .  . . . .87 505(4.4) 455(3.95) 71(.62) 185(1.16) 6% 

F o r  tllc same number of whorls, this subspccics is much 
smaller than typical cintex, either from Brazil o r  the West 
Indies. I n  addition, the colivexity of i t s  leCt side gives the 
type shell a very distinctive appearaiicc, but thc left side is 
flat in the two juveililc specimens. 

Dl-epanotrema czcltrat~~nz (Orbigny) 

Pln11or6l.s C Z L ~ ~ T C L ~ ? ~ ~  Orb. (1841, p. 196, pl. 14, figs. 5-8), Cuba or 
lrnrtinique. 

One s~ecinlen from a savani~a pond near Bejuma (11, X I I ,  
10) .  

The radnla of a specimen from a pond in  the desert a t  
Bolivar, Santa Marta, Colombia (Ang. 20, 1920), is funda- 
~ilentally similar to that of D. lzccidunz. The radular formula 
(pl. X X I X ,  fig. 8) is 19-li-19, with 156 transverse rows. 
The central has four cusps instead of six and the marginals 
ai-e soniewliat shorter, with broader reflections, and develop 
as many as three interstitials between entocone and mesocone. 
The major difference is the smaller number of teeth. 

Orb. ( t e s t  and figs.) . . 1.15 775(9) 715(8.3) lll(1.3) lgO(2.45) 6 
H, XII, 1 0 . .  . . . . . . . .79 GGO(5.2) 590(4.68) 95( .75) 195(1.55) 5 

D7-epanot~enza a?zatintcnz. (Orbigay) 

PZ(I~LOT~)Z'S a?~a ta~~t i s  Orb. (1835, Mag. Zool., p. 28; Toy. Amer. Mer., p. 
331, pl. 43, figs. 17-20), stomach of duck killed near Bajada, Rio Parana, 
prov. Elitre Rios, Argentine. 



Common in pools of small streams (I-I, VI, VIII, I X )  and 
savanna ponds ( X I I ) ,  a t  Bcjuma (9,10,12, 13) and Boqner6n 
(28, 2Ga, 27a). 

These specimens agree quite closely ~vitli d70rbigny's orig- 
inal description; since ducks are migratory birds, the actual 
type locality of this species is, of course, nnlcnown. The spiral 
sculpture of D. anatinzcnz is brolcen into series of minute, el- 
liptical pits. 

Dimensions 

Orb. (text and figs.) . . .81 250(2) 225(1.8) 104( 3 5 )  97(  23)  3 
11, IX,  b, 12  (adult). . 1.34 250(3.4) 227(3.05) lOl(1.36) 92(1.25) 41 

The radnla of this species is much like that of D. cultratunb, 
bnt the teeth are still smaller; the formula is 18-1-18, with 
158 transverse rom s. 

Tlie Ancylida: collected are being studied by Dr. Bryant 
Walker. 

?C?JCIII,,Y n~odiolifo~?iris Anton (1837, Arch. Naturg. 3, p. 284), S o u t l ~  
America. TPisidium diapl~unum I-Ialdeman (1841, Proc. Acad. Nat. Sci. 
Philadelphia 1, p. %3), Brazil? 

pis id inn^ moqt~inianzcm Bgt. (1854, Rev. Zool. (2)6, p. 663, pl. 14, figs. 
13-17), central South America. Sphaerinnz n~odioliforme Prinic, in part 
(1862, Mon. Sp. Sphacrium, p. 14), Brazil (and VenczuelaB) said t o  be 
founded on type of cliaphanu?n, with Cyclaa striatella "FBr.," C. lit- 
toralis " FBr. " and C. veneznelewsis "Primc," rested in synonymy. 

This species is included here because i t  is the monotype of 
the genus, and has been cited frow Venezuela. C?jclas 
?~zod,ioliformis is one of those semi-mythological names, which 
are quite unidentifiable from the original description, but 
which are preserved by subseqnent authors as convenient 
sepulchers for other conchologists' species. To judge f r o n  
Ailton's dimensions, he mast have had a very much smaller 
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shell than the adults of the present species. P. dinphanunz 
is even more briefly proposed, and Haldeman's dimensions 
differ widely from those given by Prime for what he supposed 
to be the type (now apparently lost), although the discrep- 
ancies would partially disappear if we assume that Haldeman 
wrote millimeter and meant one sixteenth of an inch. Prime 
himself evidelitly included, under Anton's name, both the 
Brazilian (?7zoquinianunz) and Venezuelan (silnoni) forms. 
They may represent the same species, but Bourguignat7s fig- 
ure shows a more obliquely truncate posterior end (more like 
E. nzeridionalis) than do any of the Venezuelan lots before 
me. I use Ez~pe?*n nzoquiniann (Bgt.) for this species because 
i t  is the first name with a recognizable description and the 
only one with a figure. 

--- 

Dimensions 

Length Height Breadth 

Ailton (mo~lioliformis), text.  . . . . 2.8 Gl(1.7)  
Hald. (dinpha?zum), text.  . . . . . . 5 70 (3.5) 50 (2.5) 
Bgt. (?tzoq?~i?lia?zum), text . . . . . . 7 71(5) 57 (4) 
Prime (n~oilioltforme), text.  . . . . 7.9 61 (4.8) 50 (3.95) 

Ezcpercc silnoni (Jonsseaume) 

Splznerzt~m ?t~odzoliforme Prime, in part  (1. e.) Venezuela. ?Cyclas 
bnlbze?aszx Rfart. (1873, p. 212, pl. 2, figs. 14), Carjeas; not Spix (1887). 

Ltmosznr~ n,?nonz. Jouss. (1889, p. 26, pl. 9, figs. 22, 23), Laguila de 
Espiilo, Carticas. 

Immature specimens from a pond near Bejuma (H,  XII, 
10) and a larger shell from Palma Sola (13, XII I ,  20). 
A.N.S.P. : (Swift Coll.), labeled X. nzodiolifon~ze, from Puerto 
Cabello ; (Schaufuss), labeled X. szcbquadrandulzc~n Dkr., 
from Venezuela; (C. F. Starlie), not identified, from Puerto 
Cabello. 

I quite agree with Jousseaume's remarlis as to the incor- 
rectness of Marten's figure as an example of Spis7s species 
(see belo~v), and an1 doubtful just what it does represent, 
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since it  appears more elongate and has much narrower bealrs 
than E. simoqzi. I suspect, however, that Jousseaume himself 
missed the cardinal tooth in the left valve of his specimens, 
and Laguna (p.  27) is a very remarkable misspelling 
of Ld?lzosina. 

The lots before me contain t~vo  rather distinct forms: (1) 
typical sinzoni, with an almost straight ventral edge (the first 
t vo  A.N.S.P. sets) and (2)  another form, with a distinctly 
arched lower margin (my material and the last A.N.S.P. lot).  
Since other species of the genus seem to be rather variable 
in  this respect, and the hinge-armature is the same in both, 
I regard them as the same species. Worn specimens of E. 
siueoni (either form) have very indistinct growth lines, but 
in my fresh material these are accentuated by delicate, close- 
set, epidermal riblets, ~vhiclz are wavy in dry specimens and 
give the shell a peculiarly rough and dull appearance. Ves- 
tiges of these are visible in specimens of E. 1lzeridio?zalis and 
other species of the genus. The groups of small spots in the 
shell substance of E. sinzoni are dark purple in color and are 
only visible externally in specimens of which the epidermis 
is \vorii thin. 
--- 

Dimensions 

Jouss. ( s i m o n i ) ,  t e x t .  . . . . . . . . . . .  7 7 1  ( 5 )  46 (3.26) 
Mart. (hahiensis) ,  t e s t .  . . . . . . . .  6 6 7 ( 4 )  
H ,  XIII ,  2 0 . .  . . . . . . . . . _  _ 6.4 72 (4 .6 )  50 (3.2)  
A.N.S.P. ( S c h a u f u s s )  . . . . . . . . . .  4.9 75(3 .7 )  55 (2.7)  

. . . . .  A.N.S.P. (Starke), largest .  5.6 75 (4 .2 )  58 (3 .1 )  

Because Jonsseaume's description of the hinge armature is 
unlike that in any species of the genus, I offer the follo\ving 
emendations. Hinge : very narrow a t  cardinals but deepening 
towards laterals. Laterals: quite heavy; paired in right valve, 
single in left;  right anterior tooth of left valve triangular, 
short but high; posterior one much longer but lower; ventral 
teeth of right valve similar to those of left;  dorsal ones much 
lower and more slender. Left cardinal : consisting of slightly 
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oblique ridge about four times as long as least depth of hinge, 
with its posterior end thickened to form base of a wedge- 
shaped, horizontal lamella, of which tip is about as long as 
depth of hinge and which is situated just anterior to apex of 
umbones. Eight cardinal : consisting of a 10~11, crescentic 
ridge, which lies above and is thickened posterior to a notch, 
in ventral edge of hinge, which receives tooth of left valve. 

*Eupera bahiensis (" Spis '  ' Wagner) 
1. Gyclas bnhiensis Wagn. (1827, Test. Bras., p. 32, pl. 25, figs. 5, G ) ,  

Perugua~ii River, Bahia, Brazil. BLin~osina bahaensis Clessill (1879, 
Chemn. 11, p. 245, pl. 45, figs. 4, 5). 

2. Splme~izin$ bal~iense Pri~ne (1862, p. 14; 1865, Smith. Misc. Coll. 
145, p. 53, fig. 52), Bahia, Brazil. Linzosina tziwzida Clessill (1879, 11. 
246, PI. 46, figs. 5-8), Bahia, Brazil. 

This species is discussed here because i t  is the genotype of 
Linzosina. Clessin (1872, p. 160), by subsequent designation 
of Clessin himself (1 874, p. 5 ) ,  and has been incorrectly cited 
from Venezuela (see E. sinzofii) . The original description 
calls for a deep and tumid Eupera of medium size. I do not 
put much faith in Clessin's identification with it  of a shell 
in  his collection, though he compared it with Spix's type;  a t  
any rate, his figure, like most of those in  the "Cycladea," is 
worse than useless. On the other hand, the balzielzse of Prime, 
and American collections, is a mnch smaller species of Eupera, 
~ ~ l z i c h  seems to be the tz~wzida of Clessin. The collection of 
the Academy of Natural Sciences of Philadelphia contains 
three lots of this last species, one of which is labeled as from 
Bahia. Most of the specimens show by their heavy and 

- 

Dimensions 

Wagn. (bat~iensis), text. . . . . . . . . 6.1 74 (4.5) 69 (4.5) 
Clessin (bahiensis), text. . . . . . . . . 6.5 77(5) 
Clessin (tumida), text. . . . . . . . . . . 4.3 77(3.3) 58 (2.5) 
Prime (bahiensis) text. . . . . . . . . . 3.8 82 (3.1) 61(2.3) 
A.N.S.P., Brazil, largest.. . . . . . . . 4.2 79 (3.3) 60 (2.5) 



Bnobby hinge teeth and the prominent varices of their ex- 
teriors that they are fully mature or even senile specimens, 
and yet the largest is only taro thirds the size called for by 
Spix's dimensions. E. tzunida may be a dwarfed form of 
the true E. bahiensis,  but no subsequent author seems to have 
matched Spix's original specimens very closely. 

Eupera gravis, new species 

Common in forest pool near Palma Sola (H, XII I ,  20).  
Shell (pl. XXXI,  figs. 5-6) : very shortly oval, tumid and 

quite heavy (for genus). O~ztlines: anterior end broadly 
rounded; posterior much higher aiid subtruncate; dorsal and 
ventral margins subequally convex. Bealrs: full, almost cen- 
tral in position and projecting above valves. Epidermis: 
quite dull and dirty greenish yello~v, with darker growth 
lines; thin aiid, in old specimens, easily peeled away; growth 
lines mostly weal< and without epidermal ridgelets, but form- 
ing irregnlarly spaced, heavy varices, which become stronger 
in later half of growth. Shell substance: white and challcy, 
relatively thiclr and without pigmented inclusions. Hinge 
(pl. X S X I ,  figs. 14) : quite heavy (for genus) ; ligament 
short but qnite thiclr, mainly posterior to apex of umbones; 
cardinals single in each valve; laterals paired in right and 
single in left valve. Right cardinal: consisting of an oblique 
crescentic ridge just posterior to apex of umboile and cul- 
minating as a rather low triangular tooth; bordered below 
by a deep socket for reception of left tooth. Left cardinal: 
consisting of an oblique ridge, which culminates in a high aiid 

D lnzensions 

E. insignis Pile., text . . . 4 82(3.3) 62 (2.5) 
E. gravis, H, XIII, 20 

Type shell . . . . . . . . . . 4.7 86 (4.05) 63 (2.96) 
Means, 6 largest . . . . . 4.6 83 (3.8) 59 (2.7) 
Extremes, ditto . . . . . . 4.5-4.7 79-86 (3.7-4.0) 55-63 (2.5-3.0) 
One young ellell . . . . . 3.7 76 (2.8) 49 (1.8) 



quite heavy, oblong lamella, with a deep groove above it for 
reception of right tooth. Left laterals: anterior one short and 
heavy, triangular in profile; posterior longer and lower. 
Right laterals: ventral ones almost as strong as in left valve; 
anterior dorsal much aiid posterior dorsal considerably wealcer 
than other of pair. 

The relatively heavy shell without colored inclusions and the 
thin epidermis with prominent rarices of this species separate 
i t  immediately from any other member of the genus except E. 
i?zsiynis Pils. (1925, Proc. Acad. Nat. Sci. Philadelphia 77, p. 
332), from lfexico, although E. tunzida is somewhat similar in 
shape and usually develops some weaker varices. The less con- 
vex dorsal and ventral margins, high and more truncate pos- 
terior end and more centrally placed, lower beaks of E. yravis 
distinguish i t  from E. itzsignis. Youiig shells have even less 
convex margins, more truncate posterior ends and more elon- 
gate form than adults. Some specimens do not develop heavy 
~a r i ces  until quite large, but even juveniles show widely 
spaced, weak ones. 

Pisidiuwz punctif e ~ z ~ n t  (Guppy) 

Cyclns pwnctifera Guppy (1867, An. Mg. Nat. Kist. (3)19,  p. 160, 
text fig.), Trinidad. Sphaerium pzozctife~um Swby. (1876, Conch. Icon., 
pl. 4, fig. 40). P. pz~nctiferum Clessili (1876, p. 74, pl. 8, figs. 7-8). 

A.N.S.P. 59772, Puerto Cabello, Veil. (Schaufuss), labeled 
" P .  tamsiana Dkr."; also four lots from Trinidad. 

Guppy's original figure and description of the exteriial 
appearance of this species are good, but those of Sowerby and 
Clessin are very poor. The "points," from which P .  punc- 
tiferzcm derives its name, are actually spindle-shaped iiiclu- 
sioiis that run transversely in the shell substance. Guppy's 
formula for the hinge armature is incorrect, so I am offer- 
ing the following emendations. Hinge (pl. XXX, figs. 5-7) : 

not very heavy; ligament short and thick; more than half 
its length between beaks; cardinals single in right, double 
in left valve; laterals double in right, single in left. Right 



cardinals: anterior tooth heavy but short, with a truncate, 
elliptical tip ; posterior one a slightly curved lamella which is 
highest toward its posterior end. LeCt cardinal: a low and 
curved lamella, which is thickened rather abruptly at its 110s- 
terior end but is not bifid; forming upper border of large but 
shallow socket for reception of right anterior tooth. Left lat- 
erals: not vcry high, with rounded aiid heavy tips; anterior 
one about one and one-half times as long as posterior. Right 
laterals: ventral ones similar to those of left valve but lower 
and weakcr ; dorsal ones very much shorter aiid more slender. 

Guppy (punc t i f em) ,  test  . . . . 4 87 (3.5) W(2.5)  
3 83 (2.5) 67 ( 2 )  

A.N.S.P. 59772 . . . . . . . . . . . . 3.7 85(3.15) 59(2.19) 

Pisidum bejumze, new species 

One specimen from a savanna polid near Bejuma (13, S I I ,  
10 ; type locality), and a smaller shell from Estaci6n TBchira 
(11, VI, b, 35). 

Shell (pl. XXXI, figs. 7-8) : shortly ellipsoid, inflated, very 
thin and fragile. Outlines: anterior end quite iiarrowly 
rounded; posterior broadly rounded, almost subtruncate. 
Beaks: Pull and prominent, bellind center of shell aiid projec- 
tion well above valves. Epidermis : polished, pearl-colored, 
with very weak growth lines and a few rery sllallow snlci. 
Shell substance : thin, with numerous punctil'orin inclusions 
which usually show a rusty tinge. I-Iinge (pl. XXXI,  figs. 
9-10) : very wcak, not much heavier than margin of shell, but 
with Pull complerncnt of teeth ; ligament quite short and thin, 
with about half its length hidden between beaks. Right car- 
dinals: anterior tooth a thin, but quite high, oblong lamella 
with its sligl~tly coilvex ventral surface just beyond that of 
hinge; posterior tooth a very low pointed ridge close against 
ligament; intermediate sulcus (for reception of left tooth) 
very narrow. Left cardinal: a low lamella which curvcs 
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around above depression for right anterior tooth. Left lat- 
erals: r e m a r k a b l y  s l e n d e r ;  a n t e r i o r  one short and low; poste- 
rior oiie longer and quite high. Right laterals: ventral ones 
similar to those of leCt valve but still weaker; dorsal ones very 
small and narrow. 

- ----- 

Dintensions 

Type (1-1, XIT, 10) . . . . . . . . . 3.3 87 (2.87) 69 (2.26) 

This spceies has much Puller and more prominent beaks, 
very much tliinlier shell, and weakcr a i ~ d  shorter hinge than 
Y. pz~gzctifel-unz. The hinge armature is even weaker and the 
tecth more slender than in E~cpel-a yl-avis, although the full 
complement of a Pisidi t~w~ is present. 

Thc Pollowing group-names affect the rcceiit America11 
species oC this family : 

Corbict~la Megerlc v. Miihlf. (1811, Mag. Ges. Naturf. Fr.  Berlin 5, p. 
56), monotype Telli?~a flzc?n.malis Miill. (1774), from Euphrates River, 
w. Asia. 

C!jre?ra Lam. (1818, Ann. s. vert. V, p. 551), type designated by Chil- 
dren (1823, p. 38), G. cor Lam. (1818, p. 552), without origi~lal  locality; 
type designated by Icobclt (1880, Ill. Conch., p. 342), C. ceylonica 
(Cl~cmn.) = 6'. zeylanica (Lam.; 1818, p. 554) = Ve?t?~s coaxans Glnelin 
(1788, p. 3278), from Ceylon. 

Cya~~ocyclas " FBr. " Blailiville (1818, Diet. sci. nat. X I I ,  p. 280), 
proposed as  substitute for Corbac~cltc and taking sai~ie type; type desig- 
nated by Dall (1903, Proc. Biol. Soc. Wasliingto~l 16, p. 6 ) ,  Corbicula 
l~nzosa (Maton) = Tellana lamosa M. (1800, Trans. L. S. London 10, p. 
235), from South America. 

Polyn~esocla Rafinesque (1820, Ann. Gcn. Sci. Phys. Bruxelles 5, p. 
319), monotype Cyclas carola?am?ta Bosc. (1801, Deterville ed. Buffon, 
Moll. 111, p. 37), from Carolina. 

P.set~ilocy~ena Bourguignat (1854, Rev. Mag. 2001. (2)6, p. 821, mono- 
type Cyclas maratzv~a Orb. (1841, Sagra Cuba, Moll. I, p. 321), from 
Cuba. 

Egeta TI. & A .  Adarns (1858, Gen. Rec. Moll. 11, p. 651), proposed as 
substitute for  Anomala Desli. (1854, Proc. Zool. Soc. 22, p. 20), not 
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Sainouelle (1819) nor Stepliens (1829) ; type by absolute tautonymy, 
C y ~ e n a  anov~ala Desli. (1854, p. 21), from Bay of Caraecas, Peru. 

Egetaiia Miirch (lS(i1, Mal. B1. 7, p. 184), monotype Cyiena pzc~llastvcl 
Morcli (1.6.) froin Realejo, Nicaragua. 

Cy~enocapsa Fischer (1872, Aiiii. Lye. Nat. Hist. P\T. Y. 10, 1). 195)) 
type designated by Robelt (1880, p. 342), Cyreita florida?aa Conrad 
(1846, Proc. Aead. Nat.  Sci. Philadelphia 3, p. 23), froin Florida. 

Leptosiphon Fiselier (l.c.), type designated by Kobelt ( l . ~ . ) ,  Cyvcnn 
caroliniana (Bosc.) . 

Neocorbicz~la Fiscl~er (1887, Man. Concli., p. 1092), type by original 
designation, Cyclas vaiiegatn Orb. (1835, Mag. Zool., p. 44), froni 
P x ~ a n a  clrainage, South America (= Tellina li~noscl MatoiiB). 

Neocyvena Fisclier k Crosse (1894, Miss. Sci. hfes. 11, 11. 631), type 
n o ~ r  cliosen, Cy~ena  1zicaragua7ln Priine (1869, A. J. Concll. 5, p. 146), 
fro111 Nicaragua. 

C o ~ b i c z ~ l a  is thus the o ldes t  n a m e  f o r  tlie g e n u s  w i t h  e lon-  

gate, striate laterals; Cyrena  and Cyanocyclas are t w o  of its 
s y n o n y m s .  Children's choice  of type f o r  C y r e n a  is very ~111- 

f o r t n i l a t e  because  t h i s  nanze,  the bes t  k n o w n  in the family 
( u s u a l l y  c a l l e d  C y r e n i d ~ ) ,  has a l m o s t  universally b e e n  used 
f o r  the genus, and Old W o r l d  subgenus, of what is h e r e  r e -  

p l a c e d  by Polynzesocla. Keocorbicz~lu is used h e r e  a s  a s u b -  

g e n n s  of Corbicz~la,  t o  include t h e  A n i e r i c a l ~  species ( w i t h  l o n g  

pallial s i n u s )  ; as i n d i c a t e d  above,  Dall's use of Cyanocyclas 
f o r  this g r o u p  cannot b e  f o l l o ~ v e d .  

P o l y ~ n e s o d a  becomes  t h e  g e n e r i c  l lanle  for t h e  g r o u p  with 
s h o r t e r ,  simpler l a t e r a l s  and f o r  thc t y p i c a l ,  A m e r i c a n  s u b -  

g e n u s  wit11 l o a g  p a l l i a l  s i n u s ;  Leptosipholz is a n  a b s o l u t e  

s y n o n y m ,  but ATeocyre?za might be used as a sectioli f o r  the 
spec i e s  with heav ie r ,  col ice l l t r ica l ly  ridged shells. Pseudo- 
cyrenn,  with E g e t a  and Cy~e?zocapsa as p r o b a b l e  s y n o n y m s ,  

and E g e t a ~ i a  are subdivis io l l s  of P o l y n ~ e s o d a  w h i c h  are  not 
l i i iown f r o m  Venezue la .  The c o r r e c t  name f o r  the Old TTTorld 

subgeans ( C y r e n a  s.s, of m o s t  a u t h o r s ) ,  is Geloina Gray (1840,  

Syn. Br. I fus . ,  ed. 42, p. 154, n u d e ;  1842, ed. 44, p. 75, d e -  

f i n e d ) ,  type d e s i g n a t e d  by Gray (1847,  13. 1 8 4 ) ,  Cyy .  zey- 
la~zica. 

Polynzesodn nrctala ( D e s h a y e s )  

Cyrena avctata Desh. (1854, p. 20), hfaracaibo; Priine (1866, p. 16, 
fig. 10) ; Mart. (1873, p. 211). 



A.N.S.P. 54636; 54637 (Swift Coll.) ; 54639 (J. S. 
Phillips) ; 120530 (Wheatley Coll.) and 123098 (Wheatley 
Coll.) ; all from Ilaracaibo or Lago de Naracaibo. 

Polymesoda zulia, new species 

A.N.S.P. 54939 (T. Prime) ; four specirncns, labeled " C. 
arctufa Desh., " from IIaracaibo ; 120528 (Wheatley Coll.) , 
olzc specimen, labeled " P. a~ctnta," without locality. 

Shell (pls. XXXII  and XXXIII ,  figs. C, F) : elongate sub- 
trigonal (elliptical except for beaks), scarcely subsolid, convex 
and usually without posterior ridge (two examples have a very 
weak one which forms a rouiided angle on margin of shell) ; 
escutclieoll scarcely distinguishable. Outlines : anterior end 
llarrowly rounded; posterior sligl~tlyr less so or even sllortly 
subtruncate ; dorsal margin very convex ; ventral eveilly 
arched. Beaks (eroded) : distinctly in front of middle; quite 
small, but prominent and full. Exterior : epidermis quite 
thicB and rough, dull, dark yellowish-brown, still darker at 
rest periods; growth-wrinkles irregular, scaly, low and closely 
spaced, not forilling distinct, macroscopic ridges even at  rest 
periods. Interior : bluish white, scarcely shinillg ; stained with 
violet at  ends, in muscle scars and, more lightly, in concentric 
zones of varied width; muscle scars superficial; pallial line 
light ; sinus triangular but curved slightly ventrad, about four 
times as long as deep. Hinge: shallow and weak; ligament 
short but stout and protuberant. Cardinals: three in each 
valve, radiating from point just ill front of umbonal apex; 
anterior two quite close, subequal, fairly stout but low, trian- 
gular in meclian outline and bifid (with radial sulcus) ; pos- 
terior one of right ~ a l v e  much smaller than others and simple, 
but not widely separated; posterior one of left valve widely 
separated from others and forming a TTcry oblique ridge with 
a low point (sometimes almost obsolete) near ventroposterior 
end. Left laterals: unpaired; anterior one short and weak, 
triangular in profile, about as high as long; posterior slightly 
longer but still lower and much weaker. Right laterals : ven- 
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tral ones longer but more slender than those of left valve ; dor- 
sal ones short, very low, especially anterior one which is some- 
times almost obsolete. 

P. aequilatera (Desh.) 
Swlsy. (fig.) . . . . . . . . . . .  
A.N.S.P. 125279 . . . . . . .  39.4 

. . . . . . . .  A.N.S.P. 54641 24.0 
P. inexicana (Brod. 65 Swby.) 

B. &. S. (text)  . . . . . . . . .  38 
Prime (text)  . . . . . . . . . .  32 
3'. 65 C. (text) . . . . . . . . .  32 

P. zulia 
A.N.S.P. 54939 (type) . . 31.4 
Ditto; three others . . . . .  33.4 

27.9 
24.5 

. . . .  . A.N.S.P. 120528 :. 28.0 

P. xz~lia appears to be quite closely related to C .  ?nexicana 
Broderip & Sowerby (1829, Zool. Jouril. 4, p. 364), from 
Illazatlan, RiIcxico, aiid to C. uequilate~a Deshayes (1854, p. 
20), also lrnowii as C.  aequilaterulis Desh. (1858), from Cay- 
ennc (rivulets). All three have shallow hinges with quite 
weak armature and lack the distinctly ridged surface of most 
American Polymesod~. 

P. aequilatera, which has been figured by Sowerby (1878, 
Conch. Icon. 20, pl. 19, fig. 114), seems the most distinct 01 
the three, although it was included in the synonymy of C. 
ntexicamu by Prime. Two specirncns in the Academy of Nat- 
ural Sciences of Philadelphia do not have as prominelit poste- 
rior ridges as those shown in Sowerby's figure, but appear to 
be this species: A.N.S.P. 125279 (Wheatley Coll.), from 
French Guyana (Marie) and 54641 (Swift Coll.), from De- 
merara. To judge I'rom these data, P. aeqzcilaiera is more 
nearly equilateral than either of the others aiid has much 
longer, although very slender posterior laterals; in addition 
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it is usually more nearly circular in outline than, at  least, P. 
eulia. 

P. rnexicarta has been discussed by Prime (1865, p. 22, fig. 
18), Sowerby (18'78, pl. 19, fig. IIO), Fischer et Crosse (1984, 
Miss. Sci. Mex. 11, p. 637, pl. 70, figs. 7)  and von Martens 
(1900, Biol. C. A., p. 548, pl. 42, figs. 1-3). I have seen no 
authentic specimens, but it seems to develop a heavier hinge 
than either of the other species and its posterior laterals are 
heavier and more elongate than those in P. zulia, although 
shorter than those in P. aequilatera. I t  appears to be quite 
variable ill form, but is typically higher and more nearly equi- 
lateral than P. eulia. 

P. zulia agrees rather closely in shape with some specimens 
which have been identified as P. nzexicarm (cf. F .  & C., local- 
ity ?), but has weaker and shorter posterior laterals ; the diver- 
gence is especially notable in the anterior dorsal toot11 of the 
right valve. Also i t  seems usually to have fuller beaks, less 
prominently striate epidermis, a more evenly convex ventral 
margin and a more highly colored (violet) interior. 

Corbicz~la (Neoco~bicula) cz!,?zea.tu (Jonas) 

Cy?.e?~a cuneata Jonas (1844, Zeit. Mal. I, p. 186),  Rio Oriiioco; Mart .  
(1873, p. 311). Co~biczbla cuneata Prime (1865, p. 6, fig. 5). 

A.N.S.P. 54949 (Wheatley Coll.) , Rio Orinoco. 

Tetraplodon stevensi, new species 
A.N.S.P. 125531: four specimens and two odd valves from 

the Wheatley Collection, labeled " C. crossea?zz~s Hidalgo," and 
collected by Dr. Stevens from Rio Yuruari (Esscquibo drain- 
age), Venezuela. 

Shell (pls. XXXII,  XXXIII ,  figs. B) : subrhomboid, sub- 
solid, compressed, with quite prominent and straight posterior 
ridge. Outliiies: anterior end narrowly rounded; posterior 
arched beyond ligament and truncate ; dorsal margin convex 
(although less so than in most species of genus) ; ventral 
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slightly so. Beaks: quite low and flattened dorsally; not mnch 
anterior to center. Exterior: epidermis thick, dark olive- 
green to brownish ; radial costze numerous, almost straight and 
flattened, tending to break up and anastomose into V-shaped 
ridges on both anterior and posterior slopes, and becoming 
weaker or disappearing near ventral margin ; growth-wrinlrlcs 
coarse, especially toward ventral edge. Interior : nacre pearly 
to bluish, roughened slightly by the radial plicse; anterior 
adductor scar impressed ; posterior superficial ; prismatic zone 
narrow. Hinge: quite shallow; ligament short and oilly 
slightly protuberant externally. Right pseudocardinals : two, 
almost horizontal lamella ; dorsal slender and low ; ventral 
much heavier, higher, and usually broken into two accessory 
points posteriad. Left pseudocardinal : high and lamellar, 
usually with one accessory posterior point. Laterals : quite 
short, usually only one i11 right valve (one shell has1 a low ac- 
cessory ventral ridge) and two in left;  ventral side of right 
tooth and dorsal side of lower left one usually crossed by trans- 
verse ridges (absent in type). 

Dimensions 

Type . . . . . . . . . . . . . . . . . . .  37.6 77 (i29.1) 56 (20.9) 
Means, 4 largest . . . . . . . . . .  35.3 78(27.7) 58 (20.6) 
Minima, largest . . . . . . . . . .  32.3 77(25.3) 56(18.7) 
Maxima, largest . . . . . . . . . .  37.6 80 (29.3) Gl(21.G) 
Means, 2 smallest . . . . . . . . .  28.3 79 (22.5) 56(15.8) 

This spccics evidently falls in Simpson's (1914, Desc. Cat. 
Naiades, p. 1202) group of T. nzultisulcatus, although its 
outline is rather similar to T. schombergianus (Sowerby), 
which is probably also from the Essequibo drainage. I t  is 
nearest T. crosseanzls (Hidalgo) in shape and sculpture, but 
has flatter, straighter costze, which become irregular at the 
ends of the shell and scarcely crenulate the ventral margin. 
T. stevensi is possibly a dwarfed, small stream form of 
T. schombergianus, but has much sharper, simpler posterior 



ridge and more regular plice than those shown by Sowerby 
(1869, Coach. Icon. XVII, pl. 1, fig. 3 ) .  

P~*isoclon sy~.naaiaphorzcs (nIenschen i11 Gronovius) 

Myn syrmataphora Gron. (1781, Zooph. p. 260, named in expl. pl. 18, 
figs. 1, 2),  "Habitat  in fluminibus Guineae." Hyria syrmatoplhora 
Sowerby (1869, pl. 5, fig. 11). Unio syrmatophorus Mart. (1873, p. 
210)) Hio Orinoco. P. syrnzatophor?~~ Simps. (1914, p. 1218). 

i. 

11.N.S.P. 125546 (Wheatley Coll.), Rio Orinoco. 
This Venezuela specimen has prominent wings with con- 

cave anterior and posterior margins. 
/ 

- - 
-- 

Dinhenstons 

Height to beak Height to n7ing 
Grono~ius  (fig.) . . .  71 50 (35.5) 63 (45) . . . . . . .  

. . . . . .  Mart. ( tes t )  73 55 (40) . . . . . . .  33 (24) 
A.N.S.P. 123546 . . .  89.3 58 (51.7) 74(66.3) 36(32.4) 

Monocondylaec~ tawzsiana Dunlrer 

31. tnnasiana Dkr. (1838, Mal. B1. 5, p. 226)) Rio Chirgua ( a  northern 
tributary of the Orinoco), Veiiezuela. X .  tan~snna Simps. (1914, p. 
1392). 

A.N.S.P. 1 2 9 9 6 0 :  two specimens in  the Swift Collection col- 
lected by Dr. Tams, unnamed but labeled "Rio Chiqua, Prov. 
Carabobo, Ven. " 

I have very little doubt but what these shells in the Academy 
of Natnral Sciences of Philadelphia are part of the original 
lot from xvliich this species was described. Since M. tunzsiana 
was considered dubious by Simpson, i t  is redescribed below: 

Shell (pls. XXXII,  XXXIII ,  figs A) : irregularly rhom- 
boid, scarcely inflated ; lo~ver border of escutcheon distinct but 
posterior ridge hardly represented; side with very low indis- 
tinct, broad, radial swelling a little behind middle. Outlines: 
anterior and narrowly rounded; posterior obliquely truncate, 
weakly emarginate just above posteroventral point of escutch- 
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eon; dorsal margin almost straight but oblique; ventral 
scarcely convex. Beaks (eroded) : low, near end of anterior 
third of shell. Exterior : epidermis quite thin, light yellowish 
green with some indications of broad, darker rays; radial 
mrii~lrles mainly weak but accentuated unevenly at  irregular 
intervals by epidermal threads which, with the similar growth 
threads, form a reticulate pattern; growth ridgelets stronger 
toward both ends. Interior: ~ ~ l i i t i s h  to bluish, iridescent, 
wit11 close and distinct, although shallo~v, radial striations; 
anterior adductor scar impressed; posterior much less so; 
prismatic zone quite broad and distinct; sinulus shallow. 
Hinge: quite weal<; ligament medium in length. rLight 
pseudocardinals: consisting of a short but low i~odule, of tri- 
angular profile, just in front of umboilal apex, follo~ved by a 
short, radial trough, and a l o ~ ~ e r  posterior nodule. Left 
pseudocardinals : represented by a low tl~iclceaii~g, ~vhicli is 
triangular in profile, just behind nmbollal apex, with a shallow 
cavity before and another behind i t ;  anterior nodule (the 
strongest in most species) scarcely represented. Laterals : not 
developed. 

Dunlre~ ( t ex t ) .  . . . . . . . . . . . . . .  50 60 (30)  40 (20)  
A.N.S.P. 129960 . . . . . . . . . . . . .  45.2 Gl(27.5) 4 1  (18.8) 

34.2 67(22.8) 4 1  (14.0) 

The sculpture of M. tanzsiana is quite similar to that of 
171. f~anciscana (Plloricand) as represented by Marshall (1925, 
Proc. IT. S. Nat. J'Ius. 67, art. 4, pl. 1, fig. 2 ) ,  although the 
reticulate threads appear to be stronger in the Veilezuelan 
species. The general appearance of the exterior is quite simi- 
lar to that of the typical group of the genus, even though the 
form is more elongate than usual. On the other hand, the 
hinge seems more like that of Fosst~la, with a distinct approach 
to the edeiitulons coilditioll of Anodontites. 



Anodontites tortilis (Lea) ? 

A ~ ~ d o ? r t a  tortzlzs Lea (1852, Trans. Amer. Phil. Soc. 10,  p. 291, pl. 28, 
fig. 54; Obs. V, p. 47), Carthagena, S. A. (Colombia). Anodon torttl~s 
Swby. (1870, pl. 37, fig. 154). Anodontates tortllzs Simpson (1914, p. 
1417). 

Anodonta lacteola Lea (1838, Proe. Aead. Nat. Sei. Philadelphia. 2, p. 
118; 1860, Journ. 4, p. 267, pl. 43, fig. 147; Obs. VII, p. 85), isthmus of 
Darieii (Panam&). Anodon luteol?is Swby. (1870, pl. 33, fig. 132). 

One morn and broken shell from E l  Cafio Fraile near E l  
Guayabo in valley of Rio Zulia (11, VIII,  45). 

Although the condition of this lone specimen prevents its 
accurate identificatioii, it is a heavier and higher shell than 
the next species, and has the more convex dorsal margin and 
the distinctly festooned epidermis of A. tortilis. 

Anodontites infossus, new species 

Frcquently in gravelly shoals of Cafio Minapam (11, VIII,  
a, 20), a tributary of Rio Aroa near Palma Sola; in places 
where surface water was flowing ; also, living and dead, deeply 
buried in parts of the bed that were superficially dry at  tlie 
time visited. 

Shell (pls. S X X I I ,  XXXIII ,  figs. E.)  : long rhomboid, 
q ~ ~ i t e  thin and very fragile (usually breaking when dried), 
sorne~~~hat  coiivex; ventral evenly curved; anterior end nar- 

, rowly rounded; posterior higher and sloping obliquely from 
just behind ligament to posterior point of escutcheon, where 
i t  forms a slight projection. Beaks: near end of anterior 
third; small but moderately full and elevated; hoolced so as 
to touch above hinge line. Exterior: epidermis silvery a t  
bealcs, shading into light olive-green toward ventral margin 
and still darlrer tints at  ends of shell; sculpture similar to but 
much weaker than that ~ ~ s u a l  in the cl-ispatus group; growth 
lines mainly very \veal<, bnt produced into appressed, epi- 
dermal lamellle on posterior slope, and, to a lesser extent, near 
ventral margin and anterior end. Interior: nacre thin, with 
purplisll iridescence and with shallow but distinct radial 
striations ; adductor scars scarcelf impressed ; pallial line 



weal< ; sinulns shallow ; pr i smat ic  border  b road .  Hii lge : \ve;~B 

and almost  s t r a i g h t ;  l i g a m e n t  q u i t e  l o n g  and e x l ~ o s e d ;  lunale 
narrow but distinct.  

II imensions 

. . . . . . . . .  A. tortilis (Len), text. 36 
. . . . . . .  A. luteolzcs (Lea), text. .  43 
. . . . . . .  A. tortilis (Simps.) text. 70 

IT, VISI, 45..  . . . . . . . . . . . . . . . .  55.4 
A. info.rstu ( H ,  VIIS, a, 20) 

Type . . . . . . . . . . . . . . . . . . . . .  68.3 
. . . . . . . . . . .  Means, 10 largest. 65.7 
. . . . . . . . . .  Minima, 10 largest. 61.5 
. . . . . . . . . .  IIaxima, 10 largest. 73.7 

A. in fossus  appears t o  be qu i te  closely re la ted  t o  A. I o ~ i i l i s  
a n d  may be o n l y  a local f o r m  of that species, b u t  is a m o r e  

elongate  shell with s t r a i g h t e r  h inge  and m u c h  wealrer sculp-  

tu re .  Although t h e  festooned wrinlcles of t h e  g r o u p  of A. 
cr ispatzcs are visible, under a lens, j u s t  below t h e  bealrs, most 
of t h e  shell is weakly m a r k e d  w i t h  rad ia l ly  a r r a n g e d  ser ies  

of short ,  a lmost  straight, horizontal  lines. In shape,  ,4. i n f os -  
sus i s  somewhat  closer t o  A. i r i s a n s  A'Iarshall, but seems t o  be 
a much t h i n n e r  and n a r r o w e r  shell with more  prominent  

bealrs, which are f a r t h e r  f r o m  t h e  an te r io r  end .  

A. irisalu Marsliall (1926, Proe. U. S. Nat. Mus. 69, art. 12, 1). 10, pl. 
2, figs. 3, 5, pl. 3, fig. 7), Venezuela. 

A n o d o n t i t e s  gt ta l tarelzsis Marshall 

A. g1ca7aa~ensi.s Marshall (1927, Proe. U. 8. N. M. 71, art. G,  1). 3, pl. 1, 
figs. 4-G), in a dried lagoon at  Mata Vcrde, near Guai1arc, Portuguesn, 
Ven. 

A n o d o n t i t e s  p i t t i e v i  Marsliall 

A. pittieri Marshall (1922, P. U. S. N. M. 61, art. 16, pl. 1, figs. 9, 11, 
pl. 2, figs. 9, 12, pl. 3, fig. 6),  Guareinales, Ven. (where?) 



V e n e z u e l a n  Mollusca 6 9 

A. iltisans, text .  . . . . . . . . . . . . . . .  70 56 (39) 46 (32) 
A, guanarensis, text .  . . . . . . . . . . .  54 56 (30) 30 (16) 
d, pittieri, text .  . . . . . . . . . . . . . . .  50 70 (35) 34(17) 

Anodontites aroanus, new species 

Four specimens and one odd valve from the same locality as 
A, infosszrs. 

Shell (pls. XXXII,  XXXIII ,  figs. D) : long ovate, sub- 
solid and slightly convex; lower border of escutcheon just 
visible. Outlines : dorsal margin distinctly arched ; ventral 
convex ; anterior end narrowly rounded ; posterior much 
higher and obliquely truncate down to high posterior point. 
Eealrs: near end of anterior quarter; small, moderately full 
and slightly elevated. Exterior: epidermis dull silver at  
beaks but shading rapidly through light olive-green into 
brownish-olive (old shells, including type, stained chestnut- 
brow11 or darker) ; sculpture much as in A. tort i l is  (i.e., with 
distinctly festooned wrinkles) ; growth lines quite heavy 
throughout and distinctly corrugating posterior slope. In- 
terior: nacre thicker than in A. i f i fossz~s  and inore highly 
iridescent ; with very close radial striations ; anterior adductor 
scar distinctly impressed; posterior one less so; pallial line 
distinct; sinulus quite shallow; prismatic border fairly broad. 
Hinge: rather solid and well arched; shorter than in A. inflos- 
sus;  ligament quite long and almost completely immersed; 
lunule very narrow and indistinct. 

Dimensions 

. . . . . . . . .  Type, H, VIII ,  a, 20. 58.0 67(38.7) 36 (20.9) 
Means, 5 specimens. . . . . . . . . . .  60.5 65(39.4) 35 (21.0) 

. . . . . . . . .  Minima, 5 specimens. 53.5 62 (135.5) 33 (18.8) 
. . . . . . . .  Maxima, 5 specimens.. 64.2 67(42.3) 36 (22.4) 

The almost completely hidden ligament of this species evi- 
dently places i t  in Simpson's (1914, p. 1423) group of A. in- 
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aequivalvis (Lea), and, in fact, i t  resembles the Central Amcri- 
can species more than i t  does the Colombian A. fraz~twilzianus 
(Lea). A. aroanus seems closest to A. pittieri Marshall, but 
is plainly a more elongate shell, with its beaks nearer the an- 
terior end, and has a liarrower prismatic border. 

Aq~odontites sp ? 
A.N.S.P. 85328 : obtailied from H. Ward, labeled " N. Vcilezuela? " 

This large (164 mm. long) and quite solid left valve evi- 
dently belongs to Simpson's (1914, p. 1428) group of A. 
Irapezialis, but does not agree exactly with ally of thc known 
species. On account of its worn condition, brolieil margin, and 
clnbious locality, it scems better not to gire it a spccific nalnc. 

A7zodontites ( V i r g z ~ l a )  falsus (Simpson) 
Glabaris falszls Simps. (1900, Proc. U. S. N. M. 22, 11. 932), Rio 

Yuruari, Ven. (Essequibo, not Oriiioco drainage!). A. ftrlsus Simps. 
(1914, p. 1456). 

Mycetopoda pittieri Marshall 

M. pittieri Marshall (1927, p. 4, pl. 2), in a dried lagooil at Mata Verde, 
near Guanare, Portuguesa, Veil. 

Duri~ig the preparation 01 this series, considerable time has 
been spent in attempts to ascertain the location of places cited 
by previous writers. I11 order to save future worlrers some of 
this trouble, a list of Venezuelaii localities from which mollusks 
have been reported is appended. I n  parentheses aftcr each, the 
state and the north latitude and west longitude have been 
added. Most of the larger places have been located in The 
Times Survey Atlas of the World (1922, Loiidon) ; the smaller 
features and the true boundaries of the states are froin the 
Stlas of Venezuela (1916-20, editado por Vicente Lecuna). 
Unfortunately these two authorities disagree by as much as 
20 minutes in the locatio~i of the same place; for this reason, 
T is placed before thc latitudes talren from the former, and A 
beforc those from the latter. 
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Another difficulty comes from the numerous repetitiolls of 
the same name in different parts of Venezuela; this is espe- 
cially true of the towns named after some patron saint. Also 
the rios, which in Spanish-American countries may meail a 
stream of almost any size, often change their names in differ- 
ent districts; for example, Rio Pica, Rio Nirgua, and Rio Bur- 
ria are the same stream. Two other terms are often employed 
Tor water-courses in Venezuela: a qucbrada is a broken, stecp- 
sided mountain valley, with or without a small stream; a cafio 
is a lowland water-course of slight gradient, so that it is often 
a series of stagilailt pools or swamps during the dry season. 
Also on account ol: the prevalent illiteracy in Venezucla, the 
spelling of the terms varies a great deal, especially since b and 
v, g ,  j and x, aiicl x and c arc more or less iiiterchaiigeable in 
Spanish. 

Agzcu cle Obispo (Trujillo; A 9" 41', 70" 16'). 
Agz~irre ,  Rio  (see Gejnma) . 
Angostura (see Ciudad Bolirar) . 
Aragzca de Barcelona (Anzoategui ; T 9" 29', 64" 49'). 
Aroa (Yaracuy ; T 10" 31', 69" 10'). The Aroa Mountains 

are a small range that appear to be separate from the Cum- 
bres. Aroa (collected March 12-14) is a small town on a tribu- 
tary of the Rio Aroa at  the edge of the mountains. 34ost of 
the immediate viciility is very barren and the humus of the 
near-by mountains is badly leached. The best locality for 
snails is aloiig a small quebrada (station 23) west of town, 
where small cliffs with calcareous seepage formed a good habi- 
tat for lalid mollusks. Station 24 is along the mouiitaiii 
strcams above the copper mines of Aroa. 

Aroa, Rio (also runs past Boquerhii and Palma Sola). 
A r v a  (misspelling oT Aroa) . 
Asz~ncio'n, Islaild Margarita (Nueva Esparta; T 11" 21', 63" 

53'). 
Barcelona (Anzoategui; T 10" ll ' ,  64" 45'). 
Barinas (Zamora; T So S', 70"). 
Ba~quis imelo ,  also Barquisimento, Barquisimeto (Lara; T 

g o  SS', 69" 13'). 
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Bal.rancas (1Ionagas; T 8" 25', 62" 25'). 
Baruta, also Barruta (Miranda; A 10" 27', 66" 50'). 
Bejunta (Carabobo ; A 101" l l f ,  68" 13'). The Bejuina val- 

ley (collected Feb. 13-19, 24) and the surrounding ridges have 
been converted by repeated burning into very barren savannas 
(station 8 ) ,  but the mountain streams in the ridge east of town 
(Banco Largo, station 7)  retain narrow borders of low forest. 
Rio Bejuma (station 12) is a creek that flows through the 
town; most of the fresh-water shells come from small ponds in 
its bed. The Laguna de Rambn Coronel (station 9 )  is a rather 
rich, savaana lagoon east of town near the foot hills. I t  is 
cholred with Eichhornia, reeds, and other aquatic plants. 
Station 10 consists mainly of the swamps along the Rio 
Aguirre, near the point at which this small stream is crossed 
by the road three kilometers out of Bejuma on the way to 
Aguirre. All these valleys drain into the Orinoco (see La 
'JIona for stations 13 to 15). 

Boqz~evdn (Yaracuy; A 10" 36', 68" 50'). This is an ex- 
perimental farm of the Aroa Railroad (68.5 kilometers from 
Tucacas), where we were hospitably entertained (Afarch 15- 
21) by General Elias Torres Aular. The woods in the vicinity 
(station 27) are better drained and drier than those around 
Palms Sola. The Rio Aroa is here a small and barren river 
with high, steep banks; station 25 includes maiilly seepage 
pools at the base of these. Quebrada Cobre (station 26a) is 
an intermittent brook about four kilometers southeast by south 
from Boquerbn, between the Rio Aroa and Quebrada Cara- 
bobo, of which Quebrada Vaca (station 26) is a small tribu- 
tary. Rio Yumarito at the place collected (station 27a) is a 
creek which runs in the opposite direction, and becomes a 
stream almost as large as the Aroa (during the dry season) a 
few kilometers below the station. The Cerritos de Yumarito 
at  Quebrada Seca (station 28) are small hills several lrilometers 
southwest of Boquerbn beyond the Rio Yumarito; here the 
better drainlage encourages a richer molluscan fauiia. Que- 
brada Sucremo (station 29) is a small spring broolr in the 
heavy l o ~ ~ ~ l a n d  forest beyond the Rio Yumarito and four or 
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five lrilonieters northwest of Boqner6n. This last brool~ con- 
sists of very mucky and barren pools, which alternate with 
s l i a l l o~~~  rapids that are paved by dead shells of Cercinzelania, 
covered with calcareous concretioLs. 

Bolivar, Ciudad (Bolirav T 8" 8', 63" 55') ; also called 
Angostura, which was formerly nearer the mouth of the 
Orinoco. 

Btienco ( ?). 
Carcicas (Distrito Federal; T 10" 30r, 66" 53') ; as a cited 

locality, it undoubtedly covers most of Venezuela. 
Carcicas Isla?tds (Sucre; A 10" 22', 64" 23'). 
Cariaco (Sucrc; T 10" 30', 63" 40'). 
Cariaquito, Eilseiiada (Sucre; A 10" 40', 61" 51') ; a bay 

near tip on south side of Paria peilinsula; misspelled Caria- 
cluita by Vaiiatta and myself. 

CatiDe, Rio  (Sucre; T .  10" 42', 63" 5') ; possibly some of the 
citations 01 Caripe refer to this town on the north side of the 
Paris peiiinsnla. 

Catipe (8Ionagas; A 10" 9', 63" 27') ; on the Rio Caripe, 
near Cueva del Guacharo, in the drainage system of Rio San 
Juan (Gulf of Paria). 

Ctrvipe MtS.; probably those in vicinity of town. 
Carzcpano (Sucre; T 10" 40', 63" 18'). 
Cntatzcnzbo, Rio (Zulia) ; my station 34 ( A  9" 21r, 71" 41') 

is on the north mouth. 
Clzaclzopo (Merida: A 8" .57', 70" 45'). 
Chichiriviche (Falc6n; A 10" 56', 67" 54'; also Distrito Fed- 

eral: A 10" 35', 67" 11'). 
Chino, E l  (Yaracuy; A 10" 38', 68" 31'). 
C h i ~ g t ~ a ,  Rio  (sce La 8Iona). 
Claro, Rio  (Bolivar; A 7" 58', 63" 11') ; a tributary of Rio 

Caroizi. 
Cor~st Range or Caribbean Systenz:  the mountains that run 

koin near the Aroa range eastward to the end of the Paria 
Peaiasula. 

Colonzbin, Columbia ; used by older writers as New Granada 
(which see). 

f 
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Coro (Pale6n; T 11" 28'. 69" 45'). 
CzbmaruE (Sucre: T 10" 26', 65" 14'). 
Cunzbves or Cumbre Mts.: the coast range behind Puerto 

Cabello; La Cumbre Peak is directly south of that town. 
Sometimes used for the western part of the Coast Range, west 
of Anzoategui. 

Curiana; probably a misspelliilg of Cuman&. 
Egido, also spelled Ejido (AIerida; A 8" 32', 71" 12'). 
Encontrados (Zulia; T 9" 10', 72" 34') ; near the junction 

of Rios Zulia and Catatumbo. My station 46 is a series of 
ponds and swampy flats behind the raised banks of the latter 
river, about one kilometer northwest of town. 

Estacio'n Tcichira (TAchira; A 8" 8', 72," 13'). This is a 
small village in the foot-hills of the Cordillera Oriental, which 
in 1920 (visited April 4-8) was the terminus of the "Gran 
Ferrocarril de Tiichira," about 113 kilonzeters from its other 
end at Encontrados. The tow11 lies on a spur, high above the 
junction of the deep, canyon-lilie valleys of the Rios Lobaterita 
and UracA. Most of the mollusks come from the valleys of 
these two streams, wlzere the humus is naturally much richer 
than on the steep and rocky slopes. Station 35 is along a small 
br001i on a flat a few kilometers abore the town and near the 
left bailli of the Rio Lobaterita. Station 38 is on a similar flat 
just west of and below the depot. Station 37 is a narrow. 
wooded point at tlze mouth of the Rio UracA ; station 36 is west 
of town 011 the same stream. 

Galipcin ( 9 ) ) .  
Guachavo, Guevu del ,  or Cave of Gaacl1aros (filonagas; 9 

l o 0  Sf, 63" 31'). 
Gzciguaza, Rio (Carabobo; A 10" 2 i f ,  68") ; along railroad 

between Puerto Cabello and Valencia. 
Gzcanave (Portuguesa ; T So 35', 69" 30'). 
Gz~anta  (Anzoategui ; T 10" 12', 64" 40'). 
GzcarenzaZes ( ?) . 
Guayabo, E l  (Znlia ; A 8" 39', 72" 13'). nIy station 45 is on 

E l  Caho Fraile, near Rio Zulia (collected by ]Ir. Jesse 
Williamsoa, April 24). 



Venexz~elan Mollzcsca 7 5 

Giiere, Rio (Anzoategni; A 9" SO', 65" 5'). 
Jaj i  (Merida; A 8" 34', 71" 20') ; probably Jali (Martens) 

and Zaji are misspellings. 
L a  Gqcaira, also La Guayra (Distrito Federal; T 10" 38', 

66" 54'). BIy station 1 (collected Jan. 30) is on tGe Rio 
Macuto, a mountain stream that flows through Macuto, a 
suburb. The mountains i11 this vicinity rise abruptly from the 
ocean, so that the nsual strip of semidesert is very narrow. 

La  Pria (TAchira; A 8" 12', 72" 11'). This is a small vil- 
lage near the place at  which the Tjchira railroad crosses Rio 
La Grita, 102 liilometers from Encontrados. The immediate 
vicinity is heavy, l o ~ ~ l a n d  forest (station 40) ,  that is largely 
flooded in met weather. (The spring rains began during our 
 isi it, April 10-23). Just  east of town are the Cerritos de 
las Brnjas, hills largely composed of porous, vhitish sand- 
stone and co17ered by a low forest, in which tree-ferns and 
palms are very conspicuous; the humus is poor and badly 
leached. The Caiio de las Erujas (station 39) comes down 
through these hills, but disappears in its shady bed about a 
lrilometer beyond. Station 43, between Quebrada Las Pipas 
and Rio Oropito, is 011 the north side of these same hills ; both 
these creeks also die out a short distance from the hills. South 
of town and east of Rio La Grita, a series of hills, coniposed 
of less porous rock, develop quite a heavy forest. Station 41 
is an abandoned hacienda that has practically reverted to 
natural forest, n-here the Caiiiino Real (a  cobblestone high- 
way) crosses Quebrada La Fria, a brooli about two liilometers 
south of the village. Station 42 is a lcilometer farther south 
on Quebrada Santa ilguita ( a  creeli). Station 44 is in the 
tombas (second grox~th brush) at the railroad bridge across 
Rio La Grita. 

Lagzclza de Esp i~zo  (near CarAcas) . 
Lagulza Urao (hferida; A 8' 31', 71' 33') ; this is probably 

Sowerby 's locality. 
Lagzc~zeZla, probably a misspelling of Lagunilla (a  pond) ; 

there are undoubtedly thousands of places in Venezuela with 
this local name. 
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IJangunilla, of Martens, is probably a pond near Caricas. 
Lagzcnillas (Merida; A 8' 29', 71" 23') ; as this is ilear 

Laguna Urao, I suspect i t  is Sowerby's "Lagnnella." 
Lagtenillas (Zulia; T SO0 5', 7S0 5') ; another tow11 of that 

name. 
La Mona, also called Caserio Silva (Carabobo; A 10" S', 

67" 10'). This is an hacienda, about seven 1rilonietc.r~ out on 
the road from Bejuma to Valencia. The immediate region 
is almost as barren as the country around Bejnina, although 
the roclry valley of Rio Chirgna (a small river) is sparsely 
wooded (station 14). IZio La Mona (station 13) is a small 
creelr with patches of brush along its banks. Cerro Chiriguara 
(station 15) is the highest hill in the vicinity and is between 
La Mona and Bejuma. The snmmits of all tliese hills are 
bare of trees but are covered with bunch-grass (And?*opogon, 
etc.). On the east slopes of this one, a deciduous forest with 
coffee plantations offers rather barren collectiiig (visited Feb. 
20-22). 

Las Qzcigzcas (see Sail Est6ban). 
Maczcto (see La Guaira). 
Mananto, Rio : the northerlimost distributarj- of the Orinoco ; 

its mouth is at  Pcdernales (which see). 
Maninzo River, a misspelliilg of l!tananio; I have not located 

E l  Bnclta Triste. 
Matz~ran, misspelling of Matzcrin (i\loiiagas; T 9" 48', 

63" 11') ; on Rio Guarapiche. 
Mnracaibo (Zulia; T 10" 37', 71" 41') ; probably very Pew 

land snails come from the surrounding semidesert. 
Margarit'a Island (Nueva Esparta ; T 11" 64'). 
Merida (Merida; T 8" 16', 71" 5'.) ; probably the citations 

c o ~ e r  most of the Sierra de Merida, which is the Venezuelan 
continuation of the Cordillera Oriental, altliough separated 
from it by lower hills (about 1,700 mcters) between the head- 
waters of the Rio Grita and Rio Uribante (Catatumbo aiicl 
Orinoco drainages). 

Miranda (Carabobo; A 10" 9', 68" 22') ; drainage into 
Orinoco. 
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Jlontalbcin (Carabobo; T 10" 13', 68" 16'). 
Nevem', Rio (Anzoategui ; A 10" 8', 64" 31'). 
New Granada or New Grenada; included Venezuela, Co- 

lombia, Panam&, and Ecuador. 
Nirgua (Yaracuy; T 9" 54', 68" 36'). My station 17 is 

near the summit of the wooded ridge, La Chapa, which lies a 
few kilometers north of town; station 18 is a creek, Rio Pifia, 
which furnishes its water-supply ; station 19 includes Rio 
Nirgua and the very barren savannas near town. This valley 
drains into the Orinoco (visited Feb. 26-29). 

Palvza Sola (Yaracuy ; A 10" 38', 68" 31'). This is the 
junction between the San Belipe bkanch and the main line of 
the Aroa railroad. I t  is surrounded by lowland forest (sta- 
tion 20). The abruptly excavated valley of Rio Aroa (sta- 
tion 21) is about half a kilometer south of town. Although, 
at the time visited (March &lo), the level of the river was 
more than 20 feet below the adjacent flats, the entire region 
is a maze of interlacing flood-channels, some of which, like the 
Cafion Minapam, contain series of pools or eye11 a stretch of 
visibly flowing water. Two or three kilometers south of town 
the railroad to San Felipe cuts across a series of low hills with 
drier and more open forest (station 22). 

Pedernales (Territorio Delta Amacuro ; 9" 57', 62" 15'). 
Puntas  Palnzas del Norte and del Sur (Points on Lago de 

JIaracaibo, north and south of Maracaibo). 
Puerto Cabello (Carabobo; T 10" 30', 68" 3') ; the imme- 

diate vicinity of the town is very barren; as a cited locality, it 
probably includes most of the states of Carabobo, Lara, and 
Yaracuy (see San Est&ban) . 

Ro~a~iwza, iMozLnt (Bolivar; T 5" lo', 60" 50'). 
S a n  Este'ban (Carabobo; A 10" 26', 67" 58') ; this was the 

headquarters of C. F. Starke, whose son still lives there, and 
probably much of the material labeled Puerto Cabello came 
from this vicinity: The small town is about six kilometers 
south of Puerto Cabello, and lies in the beautifully wooded, 
steep-sided valley of Rio San Esti5ban (station 2). Quebrada 
Grande (station 3) is a rocky valley of a creek opposite and 
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two liilometcrs above the town. Station 4 is the east side of 
the main valley, which rises about 1,500 feet above thc river. 
Station 5 is along Ravina de Las Palmas, a short, steep que- 
brada opposite the northern cnd of the village. Station 6 is 
about, four kilonleters up  the Rio Sail Esthban, above and 
opposite the village of Las Quiguas, oil the sides of the Cumbre 
Chiqaito and just below the fog zone. 

Sun Pelipe (Paracuy; 10" 22', 6s" 50') ; near headwaters of 
Xio Yauacuy. 

Sam Hilario ( ? ) . 
Santa Ana, Santa Ainla (see part 111, p. 19, footnote, and 

part IV, p. 11, footnote). 
Santa Ana (Anzoategui; A 9" 19', 64" 34') ; another possi- 

bility. 
Sa~cta Catalina (Tcrr. Delta Amacuro; So 20', 62" 5'). 
Xeca, Qnebrada (see Boquer611). 
l'acarigua, Lago (sometimes used for Lago de Valencia). 
Tacarigua, Laguna de (illiranda: A 10" 15', 65" 48'). 
Tintotes (Ii\iIcrida; T S o  31', 70" 36'). 
lloct~yo~, three towns along river of sa~nc name: Tocuyo 

(Lam;  A 9" 47', 69" 45'), Rio Tocuyo (Lara; A 9" 52') 
69" 48'), and Tocuyo dc la Costa (Falccin; T 9" 23', 69" 38'). 

Tocur (Merida; T 8" 9') 71" 40'). 
Trincheras, Las (Carabobo; A 10" 18', 68" 17'). 
T ~ t ~ j i l l o ,  Truxillo (Trujillo; T So 53', 70" 16'). 
Tucacas (Falc6n; T 10" 56') 6s" 23'). I11 the viciility of 

this little scacoast town (visited Blarch 23-25), thc semi- 
desert strip averages lcss t11an a liilornctcr in width. At its 
inner edge a zone of rnimosae and other thorn-trees interdigi- 
tatc with a low and rather open forest. Along the Aroa rail- 
road, the richer flood-plains, lilie those around Palma Sola, 
rcaeh to within 14 kilometcrs of the coast. Stalion 30 is a 
largc lagoon, 4.5 kilometers inland, which is surrouilded by a 
zone of thorny brush and is almost covercd by a growth of 
Pistia, Eiclthornia, and other floating plants. Station 31 is 
along the Rio Tuca, which is a small creek that provides the 
water-supply of the town. In the immediate vicinity of this 



stream and in the near-by hills the forest is a little heavier 
than elsewhere in the region. Acpeculiar feature of these 
woods is the growth of bromeliads and similar plants, which 
are rooted on the ground at  the seaward edges of the brush, 
but become aerophytes at ascending heights on the shrubs and 
trees farther inland. 

Upata  (Bolivar; T 7" 50', 62" 45') ; on divide between Ori- 
noco and Essequibo drainages. 

Vagve,  Rio (Terr. Delta *4macuro; A 9" 55', 62" 21') ; one 
of the distributaries of Rio Manamo. 

Valencia (Carabobo; T 10" lo', 68" 8'). 
Valencia, Lagor de  (Carabobo, Aragua; T 10" 10', 67" 30'). 
Valera  (Trujillo ; T go, 70" 30'). 
Varinas  ( a  phonetic variant of Barinas). 
Yacua;  misspelling of Yaquara, between Chino and San 

Felipe ? 
Paracuy,  Rio;  also spelled Yaracni (Carabobo, Yaracuy ; 

l o 0  30', 68" 25'). 
Yaraqui ,  Rio (misspelling of preceding 2 ) .  
Yucaoas (misspelling of Tucacas) . 
Yz~rz~c in ,  Rio  (Bolivar; 6" 50', 61" 53'), a tributary of the 

next river. 
Yzu*uari, R io  (Bolivar; 7", 61" 33') ; a name for the head- 

waters of Rio Cuyuni (Essequibo drainage). 
Znji (misspelling of Ja j i )  . 
Zulia,  R io  (tributary of Rio Catatumbo a t  Encontrados). 

NUMBER 137, PARTS I AND 11 

pp. 1-7 (pl. 1). See H. B. B. (1924, this series, no. 152) 
for changes. 

pp. 9-11. See list of localities in present part. 
pp. 13-15 (pl. 3 ) .  The sections of Sericea and A~zalcadia 

should be placed in the genus Alcadia; Succincta goes 
in Helicina. 

p. 17, line 20. Change Sail Esteben to Bejuma. 
p. 18, line 6. Change Sail Esteban to Bejuma. 
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p. 26, heading (pl. 2 ) .  Change Tudora  willia7?zsoni to 
Licina (Choanoponzops) willianzsoni. 

p. 26, line 13. Change B .  hanleyana to B. lezccopleuva; see 
part V, p. 27. 

p. 27, species heading. Change Ttldora to Licina (C7to- 
anopol?zops). 

XUMBER 156, PART 111 

p. 3, line 8. Delete labyrinthica. 
p. 4 ,  fourth species heading (pl. 7) .  R. Bactricolzis is the 

type of the subgeilus Rudioconz~s;  see H. B.  B. (1927, 
Proc. Acad. Nat. Sci. Philadelphia 7 9 ,  p. 2 3 1 ) .  

p. 5 (pl. 6 ) .  R. d i t z l e ~ i  is probably a member of the sub- 
genus Radioconzis. 

pp. 9, 10 (pls. 6,  7 ) .  Change Euconulus  to Habroconz~s;  
H .  ernsti belongs in the subgeilus Erns t ia;  see H. B. B. 
(1928, Proc. Acad. Sa t .  Sci. Philadelphia 80, pp. 11, 
1 2 ) .  

PD 12, 13 (pl. 6 ) .  Change Psez~clohyalina to fVi~acliscops. 
p. 14, top. Delete Streptasidae; see part I V ,  p. 5. 
p. 14, line 29. See H .  B. B. (1928,  Naut. 42,  p. 1 2 7 ) .  
p. 15, line 3. See 11. B. B. ( 1 .  c . ) .  
p. 16, third paragraph. Streptar temon becomes the name 

of the South American group. 
p. 18, R' in lrey. Change Odo?ztarte??zon to Streptarte?non.  
p. 18, after lrey. Insert heading Systropiidae.  
p. 20, line 23. Add to synonymy: Happ ia  glaberri??za 

Tlliele (1927,  Abh. Senckenberg. Naturf. Ges. 40,  p. 
320, pl. 26, fig. 1 5 ) ,  Venezuela. 

p. 20, line 26. Change H ,  I ,  c, 7 to H ,  I ,  c, 6. 
p. 24, line 29. Change vii-36 to viii-36. 
p. 25, species heading. Change to Miradiscops inzplicans. 
pp. 26-33 (pls. 8-10). Chaage Scolodonta to Systrophia.  

See H. B. B. (1928,  Naut. 42,  p. 1 2 5 ) .  
p. 34, line 20. Change anznzonoseras to a7?znzonoceras. 
p. 36. Above Rectartenzon jessei, insert heading Strep- 

taxidae. 



p. 36. Thicle (1927, p. 316, pl. 26, fig. 2) reports R. jessei 
from Carbcas. 

p. 38, line 29. Change Scoloclontia (Scolodonta) to Sys- 
t rophia. 

p. 38, last line. Add to synonymy: Artemon nzartensianz~s 
Thiele (1927, p. 316, pl. 26, fig. I ) ,  Carheas. 

pp. 39-40 (131. 10). Change Oclontartenzon to Xtreptarie- 
nzon. 

p. 44. See thi1.d addendum for preceding part. 
NUMBER 167, PART IV 

pp. 5, 6 (pl. 17).  Change Scolodoiitidae to Systrophiidac 
and Scoloclonta to Systrophia. 

p. 6 (pl. 17) .  Change Odontartenao?.~ to Strepia?.te~no?z. 
p. 11, et seq. Cl~ange 1'. santa?zaensis to T. venexuelensis. 

As Pilsbry (1926, Proc. Acad. 'Nat. Sci. Philadelphia 
78, p. 122) has doubted my ide~itificatioii of ITelix san- 
lanaensis, this name may be safely disregarded as 1.111- 
recognizable. After examination of the sculpture in 
fresh specimens of Thysanophora s. s., I believe that 
T. rojasi is the description of worn shells, T. vene- 
zuelensis agrees with fresh specimens, which are almost 
lrirsute. 

p. 13, second heading. Change T. ca?zalis to T. cnnalis c a ~ i -  
acoensis Pils. (1926, p. 79). 

p. 15 (pl. 12) .  Hojeda is now regarded as a distinct 
genus. Cf. Pils. (1926, p. 119). 

p. 25, heading near bottom. Change D ~ y p z ~ s  to Dryptus. 
NUMBER 182, PART v 

p. 34, first to third species headings. Change hTenia to 
Neniastrzcwz. Nenia H. and A. kdams (1855) is clearly 
preoccupied by Naenia Stephens (1829, in Lepidop- 
tcra). Eveii in ancient times the goddess of funeral 
son3s appears to have permitted either spelliilg of her 
name. Also, the sublamily name becomes Ncniastrinae. 



PLATE XXVII 

Scales for radulae represent 50 iliicroiis (.05 mm.), that for animal, 
one millimeter; uppermost one is for fig. 1, next for fig. 2, tliird for 
fig. 3, and lowcst for fig. 4. 
FIG. 1. Pachychilus laewissi?~az~s (Rio Maeuto, Veil.). Radula : central 

and teeth of right side, separated laterad. Margiilals are turned out- 
ward 

FIG. 2. Doryssa consolidata (Cuyuiii Itircr, British Guiana). Radula, 
as in fig. 1, but lateral more erect from base and laterals only 
slightly turned outward 

FIG. 3. Potamopyrgus ( P y ~ g o p h o r ~ s )  ~ U Y W Z L ~ U S  (Curapao). Head and 
verge, viewed from dorsal side 

FIG. 4. P. pa~liz~ltis (Aruba). Radula: as in fig. 1, but first inarginal 
turned inward and second outward 
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PLATE XXVIII 
Scales for shells and aiii~nals represent one millimeter; tl~osc of radu- 

Iae, 50 microns, wit11 exception of that for fig. 9 whicl~ sl~o\vs 20 ~nicrons; 
those of radular liairliiles (T) ,  250 microns; upperinost one is for 
fig. 3, second for fig. 8T, third for fig. 9T, fourth for figs. 1 and 2, 
fifth for fig 6, sixth for fig. 8, seventh for figs. 4 ancl 9, and lowest 
for fig. 5. 
FIG. 1. Potamopyrgt~s (Aroa) ernesti vivc?as (Boqucrba, Ven.). Type 

sl~ell 
FIG. 2. P. (Aroa) putealis (Estacibn TBcl~ira, Ven.). Type sllell 
FIG. 3. P. (Aroa) globulus. Type shell 
FIG. 4. P. ernesti vivens. Radula: central and lateral 
 FIG.^. P. pt~tealis. Radula: central 
FIG. 6. P. ernesti vivens. Head and verge, viewed from dorsal side. 
FIG. 7. P. ei.?~esti vivens. External view of opereulum 
PIG. 8. Pla7~orbz~la (Tropicorbis) pallida (Bolivar, Colombia). Radula: 

ccntral, lst, 7th, and 11th teeth. ~Iairliiie (T) at  right stlows sllapc 
of riglit half of transverse row, with positioiis of central, each 7th 
tooth and edge of ribbon indicated 

FIG. 9. Drepanotrenaa lthciduna (Dunoon, British Guiana) . Radula : cen- 
tral, lst, 7th, 14tl1, and 21st teeth. Hairline (T)  as in fig. 8 
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Scales for radular figures represent 20 microns; those for animals 
and shells, 5 mm.; uppernlost one is for figs. 1-3, next for fig. 6, third 
for fig. 5 ,  fourth for fig. 7, and lowest for fig. 8. 
FIG. 1. Aplexa (Stenophysa) rivalis rivalis (Bejuma, Ven.). Ventral 

view of living animal with expanded mantle; prepared from sketches 
made in the field 

FIG. 2. A .  rivalis. Right view of shell v i th  expanded mantle superim- 
posed on i t  

FIG. 3.  A.  rivalis. Left view as in fig. 2 
FIG. 4. A .  vivalis. Three views of mantle edge with lappets in differ- 

ent states of expansion 
FIG. 5. A ,  rivalis. Radula: central, first, 3rd and 122nd teeth, oriented 

only in respect to long axis of radula 
FIG. 6. A.  rivalis. Internal view of lung mall and mantle edge (belo~v). 

Pneumostomatic funnel has been cut and its halves reflected 
FIG. 7. A.  rivalis. Terminations of genitalia; male and female open- 

ings marlred 
FIG. 8. Drepanotvema cultvatum (Bolivar, Colombia). Radula : central 

and first lateral in natural relations but sliglltly separated; also 7th 
and 14th teeth 
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PLATE XXX 

Uppermost scale is for  fig. 8, n e i t  for  figs. 2-4, third for  fig. 1, and 
lo~vest for fig. 7 ;  scale for  fig. 8 represents 5 mm.; remainder, one 
millimeter. 
FIG. 1. Drepanot~ema ci?taex pzstiae. Profile of type shell nit11 left  side 

uppermost 
FIG. 2. Drepa?zot?'el)la a7~enzi?n. Riglit side of type shell 
FIG. 3. D. a7henum. Profile of type shell ~vitli riglit side upperillost 
FIG. 4. D. ahenum. Left  view of type shell 
FIG. 5. P ~ s i d ~ u n ~  pzcnc t i f e~z~m (Puerto Cabello). Median ~ i e w  of llinge 

of right valve 
FIG. 6. P.  punctiferz6m. Obliquely ventral view of hinge from left  

valve, sliowing teeth i n  profile 
FIG. 7. P .  punctrferum. Median viev of left  valve 
FIG. 8. Pomacea ( E f f z i s a )  glazcca minusczrla. Profile of type sliell 
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PLATE XXXI 
Scales represent one millimeter; upper for figs. 5 and 6, lower for  

figs. 7 and 8. 
FIG. 1. Eupera gravis. Median view of hinge arinature in right valve 

of type 
FIG. 2. E. gravis. Ventral view of right cardinal tooth 
FIG. 3. 
FIG. 4. 
FIG. 5. 
FIG. 6. 
FIG. 7. 
FIG. 8. 
FIG. 9. 
FIG. 10. 

E. gravis. Median view of llinge armature in left valve of type 
E. gravis. Ventral view of left cardinal tooth 
E. gravis. Right side of type shell 
E. gravis. Dorsal side of same 
Pisidium bejumae. Right side of type shell 
P. bejumae. Dorsal side of same 
P. bejumae. Ventral view of cardinal teeth in left valve 
P.  bejumae. Median view of hinge armature in right valve 
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PLATE XXXII 

Figures are of approximately natural size; dimensions are given in 
text. 
FIG. A. Vonocondy laea  tamsiana (Rio Chirgua, Ven.). Left side of 

paratype 
FIG. B. Tetrbplodon stevensi (Rio Yuruari, Ven.). Left side of type 
FIG. C. Polymesoda zulia (Maracaibo, Vea.). Right side of an elongate 

paratype 
Fra. D. Anodonti tes  aroanus (Palma Sola, Ven.). Left side of type 
FIG. E. Anodonti tes  infossus (Palma Sola, Ven.). Left side of type 
FIG. F. Polymesoda zz~ l ia  (Maracaibo, Ven.). Left side of type 
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PIJATE XXXIII 

Figurcs a rc  of a l l l ~ r o x i ~ ~ ~ a t e l y  natural  size; dinlcnsions a r c  given in 
test .  
P71(:. A. MonocoiitEyloc~t1 tnnisinntr (Rio Cl~irgua,  VCII.). h'lediall vicv 

of r ight  valve of paratype 
FIG. B. I'etvuplodo7~ stcvc?~si (Rio Uruari ,  Veil.). Sallle view of typc  
&'IG. C. Polyv~esoda z ~ ~ l i u  (Maracaibo, Ven.). Media11 view of lef t  

valve of a n  clongate paratype 
FIG. D. Anotdont i lcs  c ~ r o c ~ ~ z r s  (Pa ln~a .  Sola, Ven.). Median view of 

r i g l ~ t  valve of type  
FIG. E. Anor lon t i l~s  infossus (Palnia Sola, Ven.). Sn~l ie  vic\\. :is fig. I). 
I'IG. F. Pe~ly?~ic~od( i  ,nulic~ (Maracaibo, Vcn.). Salue \.ic\r ar; fig. I). 






