THE MIOCENE AND RECENT MOLLUSCA OF PANAMA BAY *
BY CHIH CHANG L1, 2 2 &

N

INTRODUCTION

The material studied has been in the Paleontogical cotlection of Columbia
University for several years. The label on the material reads as follows:
*‘Brought up by marine dredge from depths varying from. fo. ft. to 4o. ft. in
the mud at the mouth of the Rio Grande near La Boca about one mile from
. the mainland in Panama Bay.” It was apparently collected bjr Mr. Donald F.
MacDonald in 1907, formly Geologist of the Canal Commission, and sent by
him to Columbia University. The material has been partially 'idgntified by
Dr. J. J. Galleway and Mr. 5. W. Lowman in.1923. I discovered that this
collection is a mixture of Lower Miocene and Recent shéllfs. for the collector
was unable to keep them separate under the circumstances. The faunas of the
two horizons which are separated and the relative abundance of each species
are as follows:—

LOWER MIOCENE SPECIES

Arca dariensis Brown and Pilsbry
Arca cf. pennelli Gabb

Arca cf. piticeri Dall

Arca (Scapharca) golfoyaguensis Maury
Cancellaria karrisi Maury -
Cancellaria lacvescens Guppy
Cardium sp.

Cardium parvulum n. sp.’

Clementia dariena Conrad

Codakia orbicularis Linne

Conus smitator Brown and Pilsbry
Corbula silirostris n. sp.

Corbula cf. collazica Maury

Corbula glypta n. sp.

15. Corbula cf. sivifisana Adams
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Crassitellites rudis n. sp.
Crepidula plana Say

Crepidula of, plana Say
Distoririxz gatunensis Toula
Drillig zooki Brown and Pilbry
Driilia limonelta Olsson

Lucina cf. callozoensis Hubbard
Marginella cf. cineracea quadriplicata Bose
Marginella evax n. sp.
Melongena mengeana Dall
Metula cancellata Gabb -

-Myrtaca limoniana Dall

Natica guppyana Toula

Natica youngi Maury - -
Ostrea sp.

Patella caliculus ., sp.

Palclia caliz n. sp.

Peclen cf. circularis Sowerby

Peclen filitexlus n. sp.

Peclen (Amusium) luna Brown and Pilbry
Peclen reliquus Brown and Pilbry
Phacoids kispaniolana Maury

Phos costafus Gabb

Pilaria aculicostrata Gabb

Pilaria labreana Maury

Polinices stanislas-meunieri Muary
Selariam galunense Toula

Strombina elegans n. sp.

Strombina lacvistriala n, sp.
Strommbing lennilineata n. sp.

Tellina csbaoica Maury

Tellite costracana Olsson

Telliina panamaensis n. sp.

Tellina tenullineatus n. sp.

Tercbra cracilenta n, sp.

Terebra gausapata laevifascila Maury
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Terchra gatunensis Toula
Venus chergenyii Bose

Venus walli Guppy

RECENT SPECIES
Cardium pamfilum 1..5p. o
Cardium procerum Sowerby
Cardium sp.
Crepidula plana Say
Crepidula cf. plana Say
Drillia inequistriata n. sp.
Oliva callosa n. sp.
Otiva cf. litierala Lamark
Ostrea sp.

“Patzlia calieulus . sp.

‘Pecien circularis Conrad n. var.

-Pecten cf. lati_aurs'tu’s__{upicobu Dall

Potamides meia n, sp.
Psammobia sp.
Ra_fjh mazima 0. sp.

Triton cf. barthelemeyi Bernardi

‘Tapes staminea Conrad
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The undescribed species are not easy to place in the proper horizon, -
because the Miocene fossils are well and beautifully preserved, and most shells

of the two horizons: are equally fresh. I tentatively separate them upon these

criteria; (1) species most closely resembling described forms, (2) the degree of

their freshness in comparison with other collections, and (3) by the range of

other species which were attached to the shells.

On application of the above criteria there seems to be little doubt the

shells belong to two horizons, Gatun formations and Recent. The number of

species of

desp, and that it lies unconformably on Lower Miocene,

each group shows that the Recent sea mud does not cxtend very
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SYSTEMATIC DESCRIPTION
PHYLUM MOLLUSCA
Class PELECYPODA Goldiuss
Family ARCIDZE Dall
Genus ARCA Lamarck -
ARCA o. PENNELLI Gabb
Plate 1, Fig. " '
Arca ponnclli Maury, Boll. Amer. Paleo., Vol. 5, No. 29, 1917, p. i17. pl 20, fig. 8.

Shell inequilateral, very oblique; amphidetic area- wide; beaks distant,
conspicuous; hinge line transversely dentate, with many small similar teeth;
surface sculptured by 35 squarish plice with concentric impressed lines m'aking
beads of-the plicz on the marginal part of the shell. .

H?:iéht. 42; length, 52 mm, .

OccURRENCE: Formation Santo Domingo,

HoRIZoN: Gatun formation.

ARCA . PITTICERIT Dait
. Plate 1, Fig." 2.
Arca pitticeri Dall, Smith, Mise. Coll., Vol. 59, No, 2, 1912, p. 9.

Shell small, upper and basal margin subparallel‘. beaks small, at the
anterior about one-fourth of the length of the valve; surface sculptured by 30
squarish -plice beautifully beaded by the impressed concentric lines; inter-
spaces narrower than plica, marked- by fine concentric striations. Ligament
area narrow, lanceolate, marked by two curved grooves. '

Height, 127 length, 17 mm.
OCCURRENCE: Gatun Stage, Costa Rica
Hor1zoN: Gatun formation. _
ARCA DARIENSIS Brown and Pilsbry
Plate 1, Figs. 3, 3a.

Arca dariensis Brown and Pilsbry, Proc. Acad, Nat. Sci. Philadelphia, Vol. 63, 1911
p- 301, pl. XXII, fig. ro.

Shell long, upper and basal margin subparallel; beaks small, at the
anterior two sevenths of the length; valve slightly unequal, the left surpassing
the other along the basal margin; surface sculptured by 3r radial, squnarish
plicee; interspaces considerably wider than the plice, marked by numerous fine,
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concertric lamellze; toward the ends of both valves the plications widen and
are divided by a median groove, on both sides of which the plice become
nodulose. Left valve closely nodulose at the lower part, short, scaly near the
beaks, Sulcus shallow ligament area narrow, lanceolate, marked by two or
three curved grooves. Interior radially striate, the margins crenulate.
- Height, 16; length, 32 mm. .
OccURRENCE: Gatun formation, Isthmns of Panama,
Hor1zoN: Gatun formation.

ARCA {SCAPHARCA) GOLFOYAQUENSIS Maury
Plate 1, Fig. 4.

Secapharca golfoyaquansis Maury, Buoll. Amer, Palec., Vol. 5, No. zg, 1917, p. 168, pL
z8, fig. 5.

Shell meqmlateral obhque lunule depressed; cardinal area sculptured by
clwergmg curved grooves;-surface sculptured by 38 squarisk plice, beaded by
concentric impressed lines; posterior broad and anterior narrow, hinge line
long, with numerous vertical teeth, oblique at both ends_. '

Height, 34; length, 49 mm.

OccURRENCE: Zone H (Lower Miocene} R1c Cana at

Caimito, Santo Dommgo ’

Horizon: Gatun formation.

Family OSTREIDAE Lamarck
Genus OSTREA Linné
QOSTREA, 8p.

Plate 1, Fig. 5. ]

This is a young shell. It is small, thin and clongate, with variable out-
line, broadly attached to some forengn body, the shell nargin ‘bends abenptly
up at a right angle The beak is obscurely denticulate.

Horrzon: Gatun formation.

OSTREA, ap.
Plate 1, Fig. 6. )

This shell is young, small, obscurely denticulated, wider than long, out-
line variable, outer margin strongly upturned and sharply folded. The two
‘specimens are broadly attached to the recent Triton shells, and the margin.
abruptly bends up at a right angle.

HoRrizoN: Recent.
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Farnlly PECTINIDAE Lamarck

- e

Genes PE‘,._TEN Muller

PECTEN RELIOUUS Brown and Pilsbry
Plate 1, Fig. 7.

Pecten sp. (vielleicht n. sr) 'I'ou]a. Jabth. K. K. Geol Reichsupst.. 1908, LVIH P,
755, text-figs, 12, 13. -

Peclan raliguus Brown and Pilsbry, Proc. Acad. Nat. Sc: Plnla.delphla Yol, 6.| 1912,
P- 519, pl. 24, Lig 3.

The valves are gently convex” towards the. heaks; the right valve is
somewhat more convex than the left. There dre about 24 plica on the right
valve which have very deep sloping sides, and are parted by interspaces widey
than the-rlbs Over all these, there is a fine concentric scalptore of delicate

_lamellae which remains mnch mére prominent in the interplical spaces. The
.antenor ear is nonplicate. :

Height, 58; width, 60 mm.

OCCURRENCE: Gitun formation, Panama Canal Zone.
HorizoN: Gatun formation.

PECTEN CIRCULARIS Sowerby
Plate z, Figs. 9, ga.

Peclen circularis Sowerby, Proc, Zool. Soc. Londen, 1835, p. rro.—Armold, U.S.G.S,
Prol. Fap. 47, 1906. p. 1235, pl. 44, Figs. 6 and 7.

Valves subequal about as long as high; very convex, mequuateral the

posterior part of the disk being somewbat obliquely produced: margins sharply
" serrate. The right valve has 19 to 21 flat. topped plice, with sides steeply
sloping; the interspaces are much narrower than the plice, sculptured by
obsolete, wavy lines of growth; hinge line about two-thirds the length of tke
shell; ears equal in length; anterior car with four faint plice and numerous
imbricating incremental lines; byssal notch deep, with more faint radials on
the lower half. Left valve darker in color than the right, with sharp, con-
centric laminz on its disk. Cardial crura. well developed. Color pattern from
light to dark brownish red.

Height, 44; width possibly 49; diam., 22 mm.
HoR120N: Recent.
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PECTEN cf. CIRCULARIS Sowerby
Platé 1, Fig. 8

Pecten circularis Sowe.rby; Proc. Geol. Soc. London, 1835, p, 1107

This shell is somnewhat longer than high, subequivalved, biconvex, being
somewhat obliquely produced posteriorly; margins more or less sharply ser-
rate; sides being straight and sloping af a steep anéle. There are Iy to 2r
prominent‘squarish', flat-topped plicée, omaniented with lpoped incremental
lives near the periphery of the disk; interspaces very much narrower than the
plice flat, ornamented by a dense iringe of fine, sharp, concentric l_amellae:';
. hinge line more than one half as long as the disk; ‘anterior ear is somewhat
longer than the posterior, and ornamented by low ridges and numerous im-
bricating concentric lines; posterior ear nearly rectangularly truncated; byssal
notch of medium size.

Length, 40; diameter, 22 mm.
HoRizon: Probably Gatun formation.’

PECTEN FILILEXTUS n. sp:
Plate 2z, Fig. 10

Shell of medium size, biconvex, inequilateral. Right valve with 19 low,
flat-topped plicae, have sides gently sloping; interspaces narrower than the
plice, with fine, sharp, imbricating lamella. Posterior ear slightly notched,
anterior nearly rectangularly truncated. Hinge line longer than one half of
the length. This species differs from the Recent P. circularis by its more
prominent concentric striations.

Height, 38; length 36; diam., 18 mm.
HORIZON: Probably Gatun formation.

PECTEN cf. LATIAURITUS FUCICOLUS Dall
Plate a, Fig, 1L

Pecten latiauritus var. fucicolus Dall, Trans. Wagner Free Inst. Sci., Vol. 3, pt. 4
898, p. y10,—Amold, U.5.G.5. Prol. Paper 47, 1906, p. 131, pl. 46; fig. 8.

Shell slightly longer than high, subequivalved, inequilateral, slightly
convex; disk oblique, sides nearly straight; margins rough; 15 low, rounded,
wide plica, sculptured, with obsolete concentric Jaminz on the disk; ears
uncqual, posterior one much longer than the anterior, nearly rectangularly
truncated, byssal notch deep, with five prominent radials on both ears, with
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concentric lamelle, hinge line about ‘two-thirds of the length; no sinus be.
tween the posterior ear and the disk; surface crossed by zigzag streaks of
- white,

Height, 43; width, 45 mm.
HORIZON: Recent. )

PECYEN LATIAURITUS Conrad SPLENDENS q. -var,
_— Plate 2, Fig. 1z.
Pectan latiauritus Rogers, The Shell Book; P- 417.

Shell slightly longer than high, subequivalved, slightly convex, incqui-
lateral; disk oblique to the hinge line; sides nearly straight; margins rough.
Left valve with x4 plice prominent, rounded: interspaces almost equal to the
plicz, sculptured by numerous fine concentric lamellze; hinge line longer than
two-thirds the length of the disk; posterior ear longer than the anterior, the
former nearly rectangularly truncated, the latter .deeply notched, each
sculptured by fine radials with numnerous concentric lines. Shell brownish red.

This species ditfers from P. laticuritus Conrad var, fucicolus Dall in its
fine thread-like concentric striations.

Height, 22 length, 23 mm.

HoR1ZON: Recent.

‘ PECTEN LATIAURITUS Conrad INDENTUS n. var.,
- Plate z, Fig. 13.

Shell 5lightl.v longer and 'high, subequivalved, slightly convex, inequila-
teral, the disk being-somewhat oblique to the hinge line; sides nearly straight;
margins serrate. Right valve with 14 squarish plice and fiat interspaces
equal to the plice sculptured by fige, Prominent concentric lameilz; hinge
line longer than two-thirds the length of the disk; posterior ear longer than the
anterior, the former nearly rectangularly truncated, the latter deeply notched,
each sculptured by about five radials with concentric imbricating lamellz.

This species differs from the above two varieties in its squarish plications.
Height, 21; length, 22 mur.
Horizon: Recent. .
PECTEN (AMUsIUM]) LUNA Brown and Pilsbry
Flate 2, Fig. t4.

Pecton lung Brown and Pilsbry, Froc. Nat, Sci, Philadelphia, Vol. 64, 1912, p. 514,
pl. 33. fig. 1.
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Shell subcircular, slightly. convex, ears comparatively small, depressed
below the plane of the valve and separated Sy-a ledge, surface,
smooth, with faint growth line and very fine radial strizz. Internal surfage
sculptured wlth paired plicee and equal interspaces.

OCCURRENCE: Gatun formation, Isthmus of Panama

PECTEN (AMUSIUM) sp.
Plats 3, Fig.'15.

Shell rathcr small, rather flat, smooth w:t.h falnt growth line; mtema.lly
sculptured by paired ridges.

HoRrizow: Gatun formation.

Family CRASSATELLIDE Dall
Genus CRASSATELLITIDE Kruger '
CRASSATILYITES RUDIS o. p.
Plate 3, Fig. 16,

Shell solid, attenuated anteriorly; umbos small, depressed; resilifer
present; hingeplate heavy, flat, with two cardinal teéth in each valve; lateral
teeth present, one posterior present;-adductor impressions deep, pallial line
simple. Surface sculptured by numerous, concentric, nodulose lamell= which
become prominent ridges near the umbo. This feature is very characteristic.

Height, 31; length, 47 mm.

Hori1zon: Gatun Iormat:on )

Fatu:ly LUCINID/E Fleming .
Genus Lucina Brugier
LUCINA cf. CALI.OZOIENSIS Hobbard
Plate 3, Fig, 17.

Locina caliowensis Hubhard, N, Y. Acad. Sci. Vél. IIL pl. 2, 1970, p. 109. pl.
187 fig 1,2.

Shell lenticular, transversely elongated, surface with prormnent growth
lings. This specimen has been crushed.

Height, 387; length 49; diam., 27 mm,

HorizoN: Gatun formation.

Genus CODAKIA Scopoli
CODAKIA ORBICULARIS (Linné)
Plate 3, Fig. 18.
Venws orbicularis Linné, Syst. Nat., ed. 1o, 1758, p. 688.
Codakia orbicularis Maury, Sull. Amer. Paleo., No. 29, 1917, p. 202, pl. 35. Fig. 1.
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Shell of medium size, rounded posteriorly and anteriorly; beaks smali;
surface rather scaly, sculptured .by many radial plicze, alternating with finer
threads especially on the posterior end, anterior with numergus, fine, con-
centric lamellz.

Height, 33; length, 39 mm.

OCCURRENCE: Lower Miocene, Camite, Santo Domingo.

Hor1zON: Gatun formation.

Genus MYRTAEA Turton
MYRTAEA LIMONIANA Dall -
Plate 3, Fig. 19.

Myriaea hmomana Dall, Trans. Wagner Free Inst. Sel. Vol. 3, pt. 6, 903, P.
1358, pl. 52,Tig, 10.—Olsson, Bull. Amer, Paleo., No. 39, 922, p. 221, pl. 32, Fig. 11, 133.

Shell small, thin, and slightly convex, surface sculptared by fine, thin
and sharp, clevated, concentric lamellae, slightly nodulose; beaks small and
pointed; lunule more smooth than the rest of the surface.

OCCURRENCE: Gatun Stage, Port Limon, Costa Rica.

HoRrizoN: Gatun formation.

* Genus PHACOIDES Blainville
PHACOIDES (LUCINISCA) HISPANIOLANA Maury
Plate 3, Fig. 2o
Phacoides hispamiolgna Maucy, Bull. Amer, Palee. No. 29, Igty, p- 204, pl. 35, fig. 4
Shell thin, subcir_cular, slightly convex, beaks small, acute, directed
forward. On the umbo, only concentric lines are shown; the center of the valve
is sculptured by radial plicae and concentric lines, marked bv minute spinose
beads on the intersecting places of the two sets of sculpture, the primary
radial plicae alternate with two or three {ine secondary striae which disappear
towards the beaks. Hinge line normal with two strong lateral teeth and
one cardinal tooth.
Height, ?; length, g mm.
OCCURRENCE: Gaium Stage, Port Limon, Costa Rica.
HorizonN: Gatun formation.
* Family CARDIID/E Fischer
Genus CARDIUM Linné

CARDIUM cf. PROCERUM Sowerby
Plate 3, Fig. 21.

Cardium procerum Sowerby, Proc. Zool, Sosz, London, 1883, p. 83, —Martinl and
Chemnitz, Sip. conchyplico-cabinet, Vol X; 1888, p. 58, pl. 10, Fig. 12, 13.
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Shell very convex, nearly equilaterial, rounded oval. Slightly higher
than long. Umbos promlnent, incurved, turned slightly forward. Surface
marked by 24 ra.dlatmg squarish plicze with fine concentric lamellae. Two
cardinal teeth, one anterior and one posterior in each valve. No lunule or
escutcheon present. Ligament external. Adductor impressions very shallow.

Height, 47; length, 43 mm.

HoRizon: Recent. ‘

CARDUM PARVULUM I. sp.
Plate 3, Fig. 22.

Shell less convex than that preceding, mearly equilateral, slightly longer
than high. Umbos incurved, turned slightly forward. Surface marked by
24 radiating plica, somewhat sharp, interspaces narrower than the plice,
with fine concentric lamelle. )

This specimen is characterized by its small size, and differs from C.
procerum__Sow. in its oblong form, but it might be a young shell.

* Height, 12; length. 14 mm.

HoRr1zoN: Probably Recent.

CARDIUM sp.

Plate. 3, Fig. 23.
An internal mold, éhowing the internal sculpture of the genus.
Hor1zoN; Gatun formation.

Family VENERIDZE leach
Genus CLEMENTIA Gray
CLEMENTIA DARIENA [Coorad)

Plate 4, Fig. 24,

Moreirix darisna Conrad, Pacific R. R. Report, V, p. 328, pl. 6, Fig. 55.

. Clemontia dariena Brown and Pilsbry; Proc, Acad. Nat, Sci. Philadelphia, Yol. by,
1911, p. 371, pl. 6, Mg. 55.

Shell thin, large.. oblique, inequilateral; beaks prominent; surface
sculptured by concentric ridges which become low, imbricating lamellz on
the umbo, some of the ridges sometimes discontinuous.

Height, 56; length, 58; and diam., 33 mm. -

OCCURRENCE: Gatun formation, Costa Rica and Santn Domingo.

HoR1zon: Gatun formation,

Genus VENUS Linne

VENUS ERERGENYII Bise
Plate 4, Fig, 23,



2bo Bul:ctin of the Geological Sociely of China

*Venus ebergenyii Bdse, Bol. Inst, Geol. Mex., No. 22, 1506, p- 28, pl. 2. figs. 4-r17.

Skell subtriangular, inequilateral, anteriorly round, posteriorly angular,
ornamented with high concentric ridges which die out gradually into low
lamelle towards the umbo, on the ridges obscurely striated vertically, between
the rigdes covered by many lamellz; umbo rather small; lunule depressed,
minutely striated; posterior area prominent, striated.

Height, 17; length, 29 mm.

OCCURRENCE: Paso Réal near Tuxtepec, Cax., Mex.

HoR1zON: Gatun formation..

VENUS WALLI Guppy
Plate 4, Figa. 26, 26a.
Fenus walli Guppy, Jour, Geol Soc. London, Vol 22, 1866, p. 581.

Shell subtrigonal, inequilateral, anteriorly founded, posteriorly angalar,
sculptured by numerous small, close radiating policule, interrupied by high
concentric crenulate ridges which are higher and closer towards the ventral
margin; umbo rather smiil; lunule impressed, minutely straited, circumseribed
by a sharp groove; posterior cardinal area prominent, striated

On the disk the pliculz are distinctly paired; but on the umbo, the

conceatric ridges die out gradually into lamellz. and the plicule are evenly
interspaced.

Height, 42; length, 55 mm.

OCCURRENCE: Lower Miocene, Manzanillo, Trinidad
HoRr1ZoN: Gatun formation.

Genus TAPES Megerle

TAPES STAMINEA Cobrad
Plate 4, Fig, 27.
Tapes staminsa Rogers, The Shell Book. rgo8, P- 335.

Shell rounded posteriorly and anteriorly; beaks small but prominent:
surface sculptured by so uneven radial plicz, beautifully beaded at some
portions; with numerous concentric impressed lines on the rihs, interspaces
narrow, with the concentric, imbricating lamellz, Lunule slightly nodulose,

Height, 12; length, 19 mm.

HoRIZON: Recent.
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Genus PITARIA Roemer
PITARIA (Lmsmconcm;lcmcosnm Gabb
Plate 4, Fig. 28,

Ptmiancdmskhcabb Trans. Amer. Phil. Soc., Vol 15, 1873. p. 250

—Maury,
Bull. Amer. Paleo. » No. 29, 1917, p. 216, L. 37, fig. z.

Shell of medium size, oval triangular; anterior rounded, sculptured by
many concentric ridges and with faint radial'strize.

Height, 31; width, 4T mm. )
OCCUBRENCE: Zone G, Lower Miocene, Santo Domingo. -
HORIZON: Gatun formation.

PITARIA (LAMELLICONCHA) LABREANA Maury
Phate 4, Fig, 29. '.
Pitaria ladisens Miury, Jour. Ac, NWat. Scl, Pnila. (2) 15, 1912, p. 57, pl 9,
fga. 14, 15. . . Lo
Shell small, elongate. oval, anterior rounded, rather compressed,

sculptured by many concentric round-edged lamellae wlnch die out gradually
towards the beaks; beaks small.

Height, 2r; length, 21 mm.
OCCURRENCE: Brighton, Trinidad.
HORIZON: Gatun formation.

Family TELLINIDE Deshayes
Genns TELLINA Limn,
TELLINA CIBACICA Maury
Plate 4, Fig. 30,

Tellina cidacica Maary, Buoll. Amer. Paleo., Vol. 5. No. 29, 1917, p. 223, pl. 38,
fig. 10.

Shell medium in size, very highly pofished; shallowly sulcate posteriorly;
right valve has two lateral teeth. Surface sculptured by very fine, impressed
lines obsolete posteriorly, and marked by exceedingly fine close radial striae.

Height, 27; length, 45 mm.

OCCURRENCE: Lower Miocene, Rio Canz at Caimito, 3anto Domingo.

Hogrrzon: Gatun formation.
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TELLINA COSTARICANA Olsson
Plate 4, Fig. 31.

Tellina costaricans Olsson, Bull. Amer. Paleo., No. 39, 1922, p. 251, pl. 26, figs. 6, 9.

Shell rath~r small, depressed; beaks small and inconspicuous about the
middle of the shell so that the anterior and posterior ends are of nearly the
same Iength; posterior wide and rounded; the anterior narrower and less
rounded at its extremity; sides nearly straight, surface sculptured by evea
concentric lines which are slightly lamellose on the posterio-dorsal margin.

Height, 22; length, 38 mm. '

OCCURRENCE: Gatun Stage, Banana River, Costa Rica.

HorizoN: Gatun formation, )

TELLINA PANAMANENSIS n. sp.
Plate 5, Fig. 32.
Shell medium in size, inequilateral, beaks small, posterior end rounded
and wide, the anterior less wide and round, surface sculptured by concentric,
' imbricating lamellz which are very prominent, and marked by numerous close
radial lines which only can be seen under a lens.
This species is related to T. costaricana Qlsson, but differs from it by its
prominent concentric, imbricating lamellg.
Height, 27; length, 43 mm.
Hor1zon: Gatun {ormation.

TELLINA TENUILINEATUS n, sp.

Plate 5, Fig. 33. .

Shel! medium in size, possibly nearly equilateral, beaks depressed, small,

posterior wide and rounded; surface sculptured by slightly wavy concentric
impressed lines, with very fine close radial lines.

.This species is characterized by its nearly equilateral formn and especially

its slightly wavy concentric impressed lines.
Height, 30 mm.; length?
HoRrIzoN: Probably Gatun formation.
Family PSAMMOBIIDAZ Dall

Genus PasaMMORIA Lamarck

PSAMMOBIA ap.
Piate 5, Fig. 34.

Shell inequilateral, posterior wide and rounded, anterior loss wide but
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still rounded; beaks small but prominent, hinge line rather long; surface
sculptured by numerous fine lamelle with fine, close, radial striz.
This specimen is related to Reeent P, mexima, but it is medium in size
and not as fresh as recent shells.
Height, 37; length, 46 mm.
HorizoN: Probably Gatun formation.
Family MACTRIDA2 Gray

Genus RAETA Gray

RAETA MAXIMA, n. sp.
Plate 5, Fig. 3s5.

Shell rather large, anterior rounded, beaks small; surface sculptured by
concentric ridges, more than 4o in number, some of theridges discontinued
and marked by broader, concentric ridges internally, resilifer present.

This shell is closely. related to R. canalicilala Say but differs jn its
ridge-bounded escutcheon, and larger shell.:

Height, 86; length, 74 mm.

Horizon: Recent.

Family CORBULIDAE Fleming

Genus CORBULA. Lamarck

CGRBULA cf. COLLAZICA Maury
Plate 5, Figs. 36, 36a,

Corbuia collarica Maury, N. ¥. Acad. Sci. Vol IIL, pt. r,_ 1920, p. 44. Pl 6,
figs. 1o, 11,

Shell oval triangular, rather small, anterior end rounded and the
posterior produced, truncated obliquely, surface sculpturcd with many fine
close set, even, concentric ridges, alternating with linear interspaces.

Height, 16; length, 23 mm.

Ho=r1zoN: Gatun formation.

CORBULA ALTIROSTRIS n. sp,
Plate 5, Fig. 37.

Shell inequilateral, very convex; beaks small but prominent; very short
scaly at the middle part; surface sculptured by numérous concentric lamellze.

This species is related to C. chitfyana Adams but differs in its prominent
umbao.
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Height, 24 mm.; length ?

HoRr1ZON: Gatun formation.

CORBULA GLYPTA n. ap.
Plate 5, Fig, 38, 38a,

Shell rather sotal, thin, oval Ariangular, inequilateral, posterior rounded,
and anterior angular, trncated obliquely; beaks small; depressed transversely
cross the valve. Surface sculptured by numerous fine lamellz; lunule
‘mpressed.

This species is related to C. Ajosriana Adams, but differs in its depressed
shell.

Height, 13; length, 24 mm.

Horrzown: Probably Gatun formation.

CORBULA cf. SWIFTIANA Adams
Plate 5, Fig. 39,

Corbula swiftiana Adam, Ball. of U.S. Nat. Mas, No, 37, 1880, pl. z, fig, .

Shell inequilateral, convex, posterior somewhat angolar, anterior
rounded; beaks small; surface sculptured by numerous fine concentric lamellze,.
slight lamellz posteriorly.

Height, 25; length, 31 rum,

Horizon: Gatun formation,

Class GASTROPODA Spails
Subclass STREPTONEURA Spengel
Order ASPIDOBRANCHIA Schweigger
Family PATELLIDZE Carpenter
Genus PATELLA Linné
PATELLA CALIX n. sp.
Plate 5, Fig. 40. '

Shell cup-shaped, oval, depressed conical, with subcentra) apex. Surface
sctlptured by the primary alternating with severa! secondary radial plic,
and ‘with concentric ridges. The concentric sculpture on intersecting the
radial, raiscs into beads.
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Horizon: Probably Gatun formation,

PATELLA' CALICULUS n. sp.
Plate 6, Fig. 4Ta

Shell small, cup-shaped, ui;al, depressed coﬁical, with 'sub-_cél-ltr:ﬂ apex.
Surface sculptured by the primary plicze alterpating with several secondary
radial plice, and with concentric ridges. The concentric sculpture on inter-
secting the radial. raises a row of beads surrounding the apex. Apex de-
pressed.

This species is characterized by its sculpture and a few plicz.

HorizoN: Probably Recent.

Family SOLARIIDZE Chenn
Genus SOLARIUM Lamarck
SOLARIUYM GATUNENSE Teala
' Plats 6, Fig. 42
Solaritim gatugsnss Toula, Jabr. der Geol. Relch. xgag, p. 692, pl. 25, (1), fig. 3.

Shiell depressed conical, narrowly and deeply umbilicate; whorls angular,
aperture somewhat equilateral. Surface sculptured by spirals with beaded
aad granulated charactér, and becoming obsolete on. the later whorls so the
spirals become smooth except for growth-lines.

Height, 46; width, 356 mm.
OCCURRENCE: Gatun formation Panama Canal; Costa Rica.
HoRIZON: Gatun formation.

Family CAPULIDA Cuvier

Genus CREPIDULA Lamarck

TREFIDULA PLANA Say
Plate 6, Fig. 43. 44.
Crepidula plana Say. U. S. Nat. Mad., Boll. 37, 1889, pl. s0.
Shell flat, elongate, apex.marginal; platform covering about half the
Iength of the shell. The Gatun specimens.are small.
HorizoN: Two shells belong to Gatun formation.(lig. 43) and ome
Recent (fig. 44). '
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. CREPIDULA of. PLANA Say
Plate 6, Fig. g5.
Shell elongate, apex marginal, not enrolled; platform covering abont half

the length of the shell. The shell is very much distorted instead of fiat;
otherwise it fits this species perfectly. :

HORI1ZON: Probably Recent.
Family NATICIDA Forbes -

Genus NATICA Scopali

NATICA GUPPYANA Toula
Plate 6, Fig.'46.

Natica (Stigmaulas} guppyaua Tou-la.. Jaheb, der H-K. Geol. Relchsaustalt, Wien.,
tgog, Vol. 38, p. 606, pl. 25, fig. 6.—Olzson, Bull. Amer, Paleo,, No. 39, 1922, p. 156, Pl 13,
Ggs. 13, 14, 15. . .

Shell with short spire and l:;.rge body whorl; aperture large, semicircular,
‘expanded, broad round anteriorly. Surface sculptured by even, wide and
deep suleations, which cross the face of the whorl from its upper suture to the
umbiticus.

Height, 21; width, 16 mm.

OCCURRENCE: Gatun, Banana River, Costa Rica.

HorizoN: Gaten formation.

NAT.!CA YOUNGI Muory
Ph:tp 6, Fig. 47, 472
Natica youngi Maury, Bull, Amer. Paleo,, No. 29, t9t7, p. 135, pl. 23, figs. r1, 1z,

Shell subglobular, with short spire and large body whorl; aperture
subcircular; whorls 5, rounded; surface smooth except for growth lines; pos-
terior callus of inner lip thickest at the angle of the aperture; umbilical callus
coiled on the umbilicus wall near the .base, leaving the upper part of the
umbilicus open.

Height and width, 24 x18, 40 x 30 mm.

QCcCURRENCE: Lower Miocene, Caimito, Santo Domingo, Costa Rica and
Chiapas,

HorizoN: Gatun formation.
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Genus- POLINICES Montfort

POLINICES STANISLAS-MEUNIERI Mauory
Platc 6, Fig. 48. '

Polinices stanislas-meunicrs Maury, Bull, Amer. Paleo.,, No. 29, 1917, P+ 136 pl. 2.-3.
figs. 15. 16.

Shell oval, with short and conical spire and large body whorl which make
together five and a half rounded whorls; body whorl very slightly concave in
front of the suture, others evenly rounded; aperture simicircular; inner lip
_ with a thick posterior callus extending half of the distance from the angle of
the aperture to the base, and concealing the upper part of the perforation; the
callus is then reduced to half its width by a rectnagular trupcation.

Height, 36; width, 28 mm. )

OCCURRENCE: Lower Miocene, Santo Domingb ; Gatun formation, Banana

River, Costa Rica. ‘

HoRrrzoN: Gatun formation.

Family TURRITELLIDA Gray
Genus TURRITELLA Lamarck
TURRITELLA GATUNEBNSIS Conrad
Plate 6, Fig. 49.

Turritella galunensis Conrad, Pacific R. R. Rep,, VI, pl. 5, fig. 20.—Drown and
Pilsbry, Proc. Acad. Nat. Sci. Phila., Vol. 63, 1916, p. 358, pl. 27, {ig. 4.

Shell turreted, surface sculptured by spiral threads, crossed by bending

transverse lines, the upper, surface of each whorl very much excavated.
Aperture subcircular. The base smooth. '

Height, ?; width, to mm.
OCCURRENCE: Ballast Point, Isthmus of Panama.
HorrzoN: Gatun formation.
Family CERITHIIDA Menke
Gemus PoLAMIDES Brogt.
POTAMIDES META n. sp.
Plate 6, Fig. 50,
Shell turreted, with epidermis, aperture with faint canal; surface
sculptured by spiral lines and crossed by longitudinal threads, at the intersect-
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ing places of the two sets of sculpture, marked by beads; and marked by wide
separated, strong, ridges.

This species is related to P. sacrala Gld., but differs from it in its less
acaote spire and its thicked outer lip.

Height, 32; lepgth, 9 mm.

HorizON: Probably Recent. _ ;

Family COLUMBELLIDA Troschel
Genus STROMBINA MGrch
STROMBINA LAEVISTRIATA usp
Phate 5, Fig. 51. .

Shell fwsiform, solid, with slender, conical spire, a little attemmlated
above, elsewhere smooth in ountlives; whorls ei_ght. nearly flat; sorface
sculptured by fine, close, spiral, and longitodinal ribs, with an impreased
spiral groove just below the sature. On the body whorl there are longitudinal
wrinkles, deaticulated within. Aperture narrow and rather short; varix pro-
mivent. Anteriorly there are spiral grooves. -

This species is related to S. cyphomotus Pilsbry and Johnson, but differs
in size and ornamentation.

Height, 25; width, o pm.

HoRIzoN: Probably Gatun forination.

STROMBINA FLEGANS n. sp'.
Phtn 6, Fig. 52.

Shell fusiform, with slender, conical spire; surface smooth, with longi-
tudinal wrinkle on the sarface of the outer Hp, a®small, strong varix present.
At the base there are spiral grooves. Surface ornzmented by bezutiful, pur-
ple, wavy streaks.

This species is characterized by its slender form and its purple, wavy
streaks. '

Hogr1zonN: Recent.

Family NYCTILOCHIDZE Dall

Genus TRITON Montf.
TRITON of. BARTHELEMYI BERNARDI

Plate 7, Figs. 53. 53a.

Triton barihelrmyi Beruandi, Journ. Conch., VI, 1357, p. 54—Martini and Chemnitxr,
Sys. Conch. Cabiet, 1888, p. z22_ pl. 62, hg. I.
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Shell fusiform, spire moderate, high shoulder angle ratber sharp; inner
lip thicked internally and notched, omterlip expanded; whorl 7; protoconch
smooth. Surface sculptured by 5-7 uneven, spiral bands with many lower,
longitudinal riblets,

Height, 74; width, 44 mm.

HORIZON: Recent,

Genus D1sTORTRIX Link.
DISTORTRIX GATUNENSIS Toula
Pute 7, Fig. 5¢. _
Distoririx patumemsis Teula, Jahrbuch der Geol. Reith., 1909, p. 700, pl. ¥ (1) fig. ro.
Shell fusiform, spire moderately high, aperture with thickened outer lip

and open, slightly bent canal. Operculum horny with marginal nucleus,
varix present. Surface sculptured by spirals and ]ongltudmal ribs, with

beads at the intersecting plaues of the two sets of sculpture At the base.
there are spiral grooves.

Height, 52; width, 24 mm.

OCCURRENCE: Gatun formation, Panama Canal.

Homzo\l Gatun foma.tlon

Family BUCCINID/AE Troschel

Genus PHos Montf.
PHOS COSTATUS gabb.
" Flate 7, Figs. 55, s5a.
Phos costaius Gabb, Trans, Amer. Phil Soc., XV, 1873, p. 212.—Erown and Pilsbry.
FProc. Ac. Nat. Sci., Philadelphia, Vol. 73, 1921, p. 349, pl. 22, figs, 10, 14.

Shell bucciniform, turricnlate; spire sharp, elevated; aperture wide, short,
with open, bending canal. Whorls ornamented -with prominent, longitudinal
folds, and spiral threads and sulci; denticulated within.

f—leight, 25; greatest diam., 15 mm.

OCCURRENCE: Lower Miocene, Santo Domingo.

HorizoN: Gatun formation.

Genus METULA Adams
METULA CANCELLATA Gabb
Plate 7, Fig. 56.
Meiula canceliata Gabb, Trans. Amer. Phll. Soc., Vol. 15, 1873, p. 205.—Brown and
Pilsbry, Proc. Ac. Nat. Sci. Philadelphia, -Vol, 63, 1911, p. 351.
Shell elongate-oval, with epidermis; spire mWderately high, aperture
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rather narrow, with. short mnotch. Surface sculptured by many wider,
spirals and longitudinal riblets, but less in number than Metula gabbi Brown
and Pilsbry. The second and the third whorls separated by a deep groove;
the protoconch is lost. The spirals pass. the longitudinal folds. Under a
. microscope the secondary longitudinal riblets can be seen.

Height, 38; width, 12 mm.

OC(_:URRENCE: Lower l:iiocene, Santo Domingo, Panama Canal Zone, and

Costa Rica.
HORIZON: Gatua formation.

Genus MELONGENA Schum.
MELONGENA ( PUG[LINA) MERGEANA Dall
. Plate 7, Fig 57. )

‘Soluasulm mengeans Dall, Wagner Free Inst. Scl., Vol. 3, P. 122, pl g, Fig. 1,

Malongena mengsana Blise, Bol. Ins. Geol. Mex., 1905, p. 40, pl. IV, Fig, 1,

Shell fusiform, small, bulbous nucleus lost, only six sculptured whorls
remained, the last whorl enlarged very much, with transverse folds on the
surface, 1z on the last whorl, beginning near the suture and continuing over
the periphery, becoming obsolete on the base of the whorl; the incremental
lines are also somewhat alternated in strength and quite distinct; the spiral
ridges, sharp, cven, crossed the fo1ds and descend into the intefspaces, again
with two spiral threads on ech side of the ridges, the ridges being weeker on
the canal. Aperture elongated; the throat strongly lirate,

Height, 29} diam,, 18 mm. _ .

Geological range: This species was only described from the Pliocenc

_ bqﬁs of Florida and other localities,

HoR1zoN: Gatun formation.

Family VOLULIDA Gray

Genus MARGINEILA ILamarck
MARGINELLA EVAX n, sp.
Plaie 7, Fig, 38,

Shell small, oblong, widest at the upper third of the length. Spire
conical, short, and so enveloped that'the suture is blended. The outer lip is
broad, straight, thickest outside, incurved and not denticulated, and dilated
near the lower end, Columella bLears four folds.



Li: Miocene & Recent Mollusca of Panama Bay 271

This species is related to M. galunensis Brown and Pilsbry, and M.
leander Brown and Pilsbry, and differs from both in its proportion of
dimensions and from the former by its lack of dentation on the inner side of
the outer lip.

Height, z7; diam., 13 mm.

HOR1zON: Probably Gatun formation.

MA.RGINELLA_::! CINERACEA QUADRIFLICATA Bose
Plate 7, Fig..59.
Marginslla cimeracsa guadripicata Bose, Bol. Inst. Geol Mex., No 22, 1906, p
4z, pl. s, fig. 1. )
Shell small, oblonhg, spire cohical, short, and so enveloped that the
sutures blend. The outer lip thin, without any thickened ;:irt; the inner lip

bears four folds. Aperture open, somewhat straight, abruptly but slightly
dilated at the lower end. -

Height. 20; width, 8 mm.
HoRizoN: Probably Gatun formation,
Family OLIVIDE J'Orbigny
Genus OLIVA Martyn

OLIVA cf. LITTERATA Lamarck
Plate 7, Fig. 6o.

Olivg littsrata Lamarck, Anon, do Mus. XVI, p. 3r5.—Martini and Chemnity, Sys.
Concho Cabinet, V, 1888, p. 64, pl. 15, Fig. 1-8.

Shell rather small, elongate, beautifully orpamented by zigzag brown
streaks, widest at the upper half of the length. Spire conical, short; with a
narrow canalicute suture. The outer lip broad. The inner has sixteen im-
plications. Aperture marrow and long, with an outwardly reflected callus
anteriorly. Canal short.

Height, 26; width, 7 mm.
HorizonN: Recent.
OLIVA CALLOSA n. sp.
Plate 7, Fig, 61.

Shell solid; spire very low, with a narrow canaliculate suture; surface
ornamented by zigzag reddish-brown streaks .nd with growth lines. The
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outer lip broad, the inner has about 16 implications. Aperture open and long,
with an outwardly reflected callus anteriorly. Canal short.

This species differs from 0. marige Durros in its low spire.

Height, 25; width, 19 mm.

HOR1ZoN: Recent.

Family CANCELLARIIDE Adanis .
Genus CANCELLARIA Lamarck

CANCELLARIA HARRISI Manry
Plate 7, Fig. 6a.
Cancsllaria Aarrisi Maury, Bull, Amer. Palss,, No. 19, 1917, p.164, pl. 10, ﬂgu 9, To,
Shell fusiform, 8 wliorls, the first two smooth, on the fhira ribs and
- spirals appear; the latter increpsg from striz to flat narrow bands, on the last
one alternating with finer secondary and tertiary spirals; on crossing the _
ribs, at the shoulder are nodulose, on the body whorl ribs 14, on the earlier
whorls the ribs are more numerous. Columella triplicate, the lower fold
bordering the anterior canal. Aperture open; sharp keel on the base.
Height, 34; diam., 29 mm,
OCCURRENCE: Lower Miocene, Caimito, Santo Domingo.
HoRIZON: Gatun formation. )
CANCELLARIA LAEVESCENS Guppy
Plate 8, Fig. 63.
Cancellaria lasvescans Guppy, Qoart. Jenr, Geol. Soc. London, Vol. 27, 1868, p. 28%;
po 8 zl7. fig. 12.—Manry, Buoll. Amer. Paleo., No, 29, 1917, p. 64, pl. 10, fig. 6.

Shell thick, ovate, spire concellated by numerous equidistant ribs and
close spiral ridges, the ribs broader and highly elevated; whorls 6 in the pre-
sent specimen, the body whorl slightlv more than two-thirds of the height of
the shell, nearly smooth except with growth-lines, decussated by low distinet
ridges, the latter becoming quite obsolete near the aperture except the upper
part. Columella strongly folded with two very prominent plaits; callus thick
spreading; outer lip denticulated within; canal short and twisted.

Height, j0; width, 17 mm.
OCCURRENCE: ' Lower Miocene, Santo Domingo.
HoRIZON: Gatun formation,
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Family TEREBRID/E Adams

Genus TEREBRA Lamarck

TEREBRA GAUSAPATA LALEVIFASCIOLA Maucy
Plate 8, Fig, 64.

Tercbra gausapata loevifasciola Maury, Boll, Amer. Paleo., No. 29, 1917, 1. 27. pl. 3.
fig. 19. . . i - i -
Shell small, very slender, elongate. Each whorl sculpturcd by a
subsutural band about a quarter the length of the whorl, a deep sulcus
. beneath the subsutural fasciole, beneath which there are G to 7 spiral, low
bands crossed by higher, longitudinal wider-separated riblets.

Height, 44, greatest diam., 1o mm.
OcCURRENCE: Lower Miocene, Ceicado de Mao. Santo Domingq

HoRIZON: Gatun formation.

TEREERA GATUNENSIS Maury
Plate 8, Fig. 6s.

Terebra gatunensis Maury, Bull. Amer, Paleg,, No. zg, 1917, p. 31, pl 4, lig. 5

Shell turreted, slender, with an-acute spire. Each whorl sculntured by
a subsutural band about a quarter the. width of th¢ whorl, marked off by a
furrow, and beneath which five or six spiral cords; - and with many fine,
longitudinal growthi-lines which bend a little at the furrow. Columella twisted,
with sharp keel at the back.

Hefght, 44; width, g mm. .

OccURRENCE: Lower Miocene, Cercado de Mao, Sante Domingu.

HorizoN: Gatun formation.

‘YEREBKA MACROSPIRA n. sp.
Plale 8, Tig. ﬁt’;.

Shell long, slender; whorl 17 (this specimen is a decollated one); surface
sculptured by arcuate, longitudinal riblels, very low at the last six whorls,
and passing into sharp defined arcuate riblets upuard. Collumella not plicated,
but a sharp keel at the base.

This species differs {from T. suicifers Sowerby in_ its ornamentation.

Height, 91; diam., 18 mm.

HorizonN: Gatun formation.
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TEREBRA CRACILENTA n. sp.
Plate 8, Fig. 67.

Shell slender, with acute spire, ornamented by subsutural band about a
quarter of the width of the whorl marked off by a furrow, beneath which four
stronger spirals and two weaker $pirals which intersecting with radial longi-
tudinal riblets, rises into very prominent beads on the subsutural band and
the four upper spirals, and especially prominent on the fourth spiral.

This species is related to T. galunensis Maury, but_diifers in ormamenta-
tion,
) Height, 45; diam., To mm. ~
Horizon: Gatun formation.

TEREBRA TENUIS n. sp.
Plate 8, Fig. 68.
Shell slender, with acute spire, ornamented by a subsutural band about
a quarter ofrthe width of the whorl, marked off by a forrow, beneath which

are four spiral bands, which intersecting with radial longitudinal riblets, rises
into prominent beades; below the four bands are one to two faint bands.

This species differs from T. pgausapaia lacfasciola Maury in its
ornamentation and more radial riblets,

Height, 46; width, 10 mm.
HorizoN: Gatun formation.

Family TURRITIDZE Adams

Genus DrILLIA Gray
DRILLIA LIMONETTA Olsson
Plate 8, Fig. 69

Drillia limonstts Olason, Bull. Amer. Paleo., No. 39, 1922, p. 70, pl. 5, Fig. 10.

Shell small, solid, whorls from eight to mnine; surface sculptured by
moderate strong ribs which on the spiral whorls pass from suture to suture but
are only slightly flexed near the upper sutwre; on the body whorl, ribs 11,
which are much enlarged and outer lip thickened; the ribs do not reach the
canal; and marked by a few spiral threads, and covered by fine, irregular
threads which are nearly obsolete on the upper portions of the whorls but
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are strong on the base and the .canal; aperture subelliptical with a short,
bended canal, denticulated witnin the outer lip.

Height, 31; width, 10 mm.

OCCURRENCE: Gatun Stage, Port Limon, Costa Rica. ,

HorizoxN: Gatun formation.

DRILLIA Z0OKI Brown end Pilsbry
Plate 8, Fig, 70

Drillia sooki Bruwn and Pilshry, Proc, Ac. Nat, Sci. Philadelphia, Vol. 63, 1911, P
345, pl. 23, Fig. 8.

Shell small, with long and arcuate spire, dperture narrow and short.
Surface sculptured by prominent longitudinal folds, 1T on the last whorl,
below the fasciole below the suture; on the folds crossed by spirul Lines. On
the body whorl, the folds gradually die out, only spiral lines ornamented with
canal at the base.

Height, 27; greatest diam.. 7 mm.

OCCURRENCE: Gatun formation, Isthmus of Panama.

HorizoN: Gatun formation.

DRILLIA INAEQUISTRIATA n. sp.
Plate 8, Fig, 71,

Shell slender and long, the last whorl occupying over half the height of
the shell, aperture narrow and rather long, with canal at the base. Beneath
the fasciole below the suture. surface ornamented by prominent talds, rather
irregular, and crossed by spirals.

This species is characterized by its slender form and close folds.

Height, 55; width, g mm.

HORI:ZON: Probably Recent,

Family CONIDZE Adams
Genus ConNus Linné
CONUS IMITATOR Brown and Pilsbry
Plate 8, Figs, 72, 72a.
Conus imilator Brown and Pilabry, Bull, Amer, Paleo.,, No. 39, 1923, p. 45, pl.
3. Fig. 30,
Shell conical, moderate high spire, rather flat; aperture narrow and long;
shoulder angle rather sharp, whorls slightly concave between the sutures; sur-,
face sculptured by 3 or more faint raised spirals ard strongly arcuate
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growth-lines; the last whorl with faint spirals above and with about 14 spiral
grooves at the base,

Height, 17; width, 11 mm.

OCCURRENCE: Gatun Stage, Costa Rica.

Honrizon: Gatun formation.
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Plate I

Figure . Page
I. Areca cf. pennelli Gabb x .95, Gatun formation. . . -. . ., 252
.2. Arca cf, pitticeri Dall x 1, Gatun formation. . . . . . 252
3.34. Arca dariensis Brown and Pilsbry x 1.r, Gatun formation z52z
4. Arca  (Scapharca) golfoyaguensis Maory x 1.z, Gatun

formation e - - . . 253
5. Ostrea sp. ¥ .9 Gatun formation. . . . . . . . . . 253
6. Ostrea sp. x .9 Recent _ . e+« - . . . 253
7.90. Pecten  relignus Brown and  Pilsbry x  1.25, Gatun
formation - T
8. Pecten ct. circularis Sowerby x .95, probably Gatun
formation . 255
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Plate II

Figure . Page
9: Pecien cireularis Sowerby x .95, Recent e . - . . 254
9a. Pecten cf.  cireularis Sowerby x .9, Probably Gatun

formation *. . . . . - . 4 . - e . . .- . 254

- To. Peclen fililextus n. sp. x 1, Gatun formation . . . . . 255

In Pecien latiauritus var, fucicolus Dall x 1, Recent . . . 255
xz. Pecien latiauritus Conmrad splendems n. sp. x I.2, Recent 256
13.  Pecten latiauritus Conrad éndenfus n. var. X. 9, Recent 256
14. Pecten luna Brown and Pilsbry x .9, Gatun formation . 256
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Figure
15.
16.
I7.
18.
9.
20.
21,
22.

23.

Plate II1

]

Peclen sp. x .8, Gatu nformaticn .
Crassalillitcs rudis n. sp. x .8, Gatun_
Lucing of. callozeensis Hubbard x .g, Gatun.

" Codakia orbicularis Linne x .5, Gatun,

Myrigea limonienc Dall x .g5, Gatun formation

Phacoides hispaniolana Maury X 85, Gatun formation .

Cardinm cf. procerum Sowerby x 8, Recent
Cardinm parovalum mn. sp. X B, probably Recent
Cardsum sp. x .9, Gatun formation
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24.
25.
26.
26a.

27.

30.
3I.

"Plate [V

Clementia dariena Conrad x 1, Gatun
Venus ebergenyii Bose x .g5, Gatun
Venus walli Guppy x .85, Gatun formation
Same species x .85, Gatun formation
Tapes staminea Conrad x .9, Recent
Pitaria acuticostala Gabb x 05, Gatun
Pitaria labreana Maury x .9, Gatun
Tellina cibaoica Maury x .9, Gatun.
Tellina costaricana Olsson x .5, Gatun
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32.
33-

34-

35-

36, 30a.
37

38, 38a4.
39.
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Phite V

Page
Tellina panamanensis n. sp. x .95, Gatun . . . . . =62
Tellina fenuilinealus n. sp. x .8, probably Gatun forma-
tion c e e e e e e e e e e . L bz
Psammobia sp. x .85, probably Gatun formation . . . . 262
Racta mazima n. sp. x- .g, Recent 263
Corbula cf. eollaziu Maury x .g, Gatun s e . . . 2b3
Corbula altirostris n. sp. x .y, Gatun ’ 203
Corbula glypla w. sp. x .75, Recent 264
Corbula of. swifliana Adams x .9, Gatun . . . . , . . 264
Patella calix n. sp. x .9, probably Gatun . . . , - . . 264
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Plate vI

Pigore = ‘ ' Page

41. Patella calcilus n. sp. x .9, Recent - . . . . . . . . 265
42. Solariuim géfuncusc Toulax'g,Gatun . , . . . . . . 265
" 43. Crepidula plama Say x .3, Gatun formation . . . . . . 265
44. Crepidula plama Say x .3, Recent . . -. e = . . 2B5
45. Crepiduia ci. plama Say x .9, probably Recent . e . . . 266
46. Natica guppyana Toula x .9, Gatun formation . . . , . 266
47. Natica yowngi Maury x .9, Gaton formation . . . . . . 2066
478, Same species x .9, Gatun formation . . . . . . . . 266
48. Polinices stanisias-meunieri Maury, x .8, Gatun formation. . 267
49. Turritella gatunensis Conrad x .8, Gatan . . . . . . 267
30. Potamides mela n.sp. x .8, probably Recent . . . . . 267
5I. Sirombina lasvisiriata n. sp. x 85, Recent . . . . . . 268
52. - Strombing slegans n. sp. x 85, Recent . . . . . . . . 268
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Plate VII

Figure . : Page
53. - Triton cf. barthelemyi Bernardi x .8, Recent. .« . . 208
53a. Same species x .9, Recent. . . . . . . . . . _ . 268
54. Distortrix gatunensis Toula x .85, Gatan . . . ., . . | ‘260
55. Phps costatus Gabb x .9, Gatun formation. . . . . . . 2fg
56, Mectula® cancellata Gabb x™ 85, Gatun formation. . . . . 2fig
57- Melongena mengeana Dall x g, Gatun formation. . . . %70
58, Marginella cvax n. sp. x 8, Gatun formation. ... 270
59. Marginelia cf. cineracca var. quadriplicala Base x .8,

Recent. . . . . . . . . . . . . . ... 271
6o. Oliva cf. litierata Lamarck x .85, Recent . « . 271
61. Oliva callosa n.sp.x 8, Recent. . . . . . . . . | 271
\ 62. Canceliaria harrisi Maury x 8, Gatun. . . . , , . . . 272
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64,
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72.

Conus imitator Brown and Pilsbry x .9, Gatun

Plate VIII

Page
Canccllaria lacvescens Guppy x .8, Gatun. - | - -

N i
Tercbra  gansapaie  lacvifasciota Maury x .85, Gatun
formation Y e s e e 6 e e e w e e . 273
Terebra gasunowsis Maury u. var. x .85, Gatun, . . . . 273
Terchra macrospira n. ap. x .85. Gataon. . . 273
Terebra cracilesta n. sp.x y, Gatum ', . ., . . . . . 2974

Tercbra temuis, n. sp. x .75, Gatun formation. . . . . . 274
Drillia limonetia Olason x .8, Gatun formation a74
Drillia 200ki Brown and Pilsbry x .8, Gatun formation 275
Drillic inacquistriaia n. sp. x .85, probably Recent . . . 275
275
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