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grooves. Very faint microscopic lineation apparent in
grooves of body whorl. Siphonal fascicle strongly in-
flated, sculptured with narrow spiral threads of irregu-
lar width. Quter lip not preserved. Columellar lip
and parietal wall unarmed.

Height (not quite complete) 30 mm, diameter 16.8
mm {figured specimen).

A amall, evidently 1mmature, tonnid in a2 Stanford
University collection, found by T. F. Thompson in the
middle part of the Gatun formation at the Gatun
Third Locks site, may vepresent Malea or Tonna
( Briinnich, 1771, p. 248; type {logotype, Suter, 1913,
p. 814} : Buecinum galee linné, Recent, West Indies,
western Atlantic and western Pacific Oceans; see Opin-
ion 237, International Commission on Zoological No-
menclature). The unarmed aperture indieate 7'onna,
but the small shell probably is an immature #aleq in
an unarmed state following absorption of the apertural
armature, The outline suggests the Recent Caribbean
Tonna generally known as 7. perdiéz {Linné), but now
designated 7. maculose (Dillwyn)} (Turner, 1948, p.
169). The Recent species, however, hias a less inflated
siphonal fasciole, no suggestion of a shoulder, and
fainter microscopic sculpture. The widely distributed
7. galea (Linné), the only other Recent Caribbean
species, has an iuflated spilional fasciole and miero-
scopic sculpture comparable to that of the Caunal Zone
fossil, but the entire shell is greatly inflated and low
spired. If the fossil is a Malea, it is allied to the rela-
tively slender high spired M. elliptica, already men-
tloned in the discussion of M. camura.

Tonne 15 unkuown in the Miocene of America and
Furope. 136se’s undescribed Mexican Doliwm of. galec
(Linné) (Bése, 1906, p. 87), which he assigned to the
Pliocene, appears to be the only Tertiary Caribbean
vecord. d’Orbigny’s Cuban Dolium perdiz “Lamarck”
{QX’Orbigny, 1852(7), p. &4, pL 3, figs. 2,3} and Dolium
sagrae I’'Orbigny (Idem, p. 34, pl. 3, figs. 4, 5), which
evidently is Yonna galea, presumably are Pleistocene.

Oceurrence: Middle part of Gatun formation (wid-
dle Miocene), eastern area, locality 155,

Family FICIDAE
Genus Ficus Roding

Réding, Musewn Boltenianum, p. 148, 1768,

Type (tautotype and logotype, Winckworth, Malacological Soc.
T.ondon, Proc, v, 26, p. 140, 1945) 1 Fienws variegeto Roding
(=Rullg ficus Gmelin=Bula¢ fiens Tinné), Recent, western
I*acific Ocean.

Riding cited Bulle ficus under FF. communis and F.
variegata. The gendev of Ficus is feminiue.

Tt has long been recogmized that the Miocene species
of Ficus in the Caribbean region may be classitfied In
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two groups: the group of /. communis Réding—ifor-
merly known as /. papyratia (Say)—uand the group of
F. wentricosa (Sowerby). The primary spirals of the
F. communis group ave moderately strong and vela-
tively closely spaced, whereas those of the /. ventricosa
group are strong and widely spaced. The patterns of
the two end members (the species for which the groups
are named} stand in marked contrast, but some fossil
species have an intermediate patiern. The 7. communis
group survived in the western Atlantic Ocean, ilie .
wventricosa group in the eastern Paeific Ocean.

In the Canal Zone and adjoining parts of Panamé
the two groups are represented as early as late Oligo-
cene time and the F. ventricosa group suvvived as late
as early Pliocene time. The Iate Kocene or early Oligo-
cene deposits contain a species that may belong in a
group of high-spired late liocene and Oligocene species
typified by F. mississippiensis Conrad.

tGroup of Ficus mississippiensis

Ficus ef. F. mississippiensis Conrad

Hill collected at Vamos Vamos a poorly preserved
incomplete small ficid (height of body whorl less part
of siphonal canal 13 nun). The primary spirals are
strong and relatively widely spaced and.the secondary
spirals evidently are very fine. Tlere is a suggestion
of fine nodes at the intersection of primary spirals and
poorly preserved axiul threads. The spire is not pre-
served.

The degree of inflation and the seulptural pattern,
go far as it ean be wmade out, snggest the high-spired
Fious mississippiensis Conrad, which occurs in the
Vickshurg group and has close allies in the upper
Eocene of Southeastern United (ITarris and Palmer,
1946-47, p. 322-326) and in the upper Eocene or lower
Oligoceve of Perld (F. chirgensis Qlsson, 1931, p. 97, pl.
18, figs. 10, 12).

Ocecurrence: Marine member of Bohio( ?) formation
(Jate Focene or early Oligocene}, locality 40a.

Group of Ficus communis

Ficus cf. F. pilsbryi (B. Smith)

Pyrula near papyrafia Say, Brown and Pilsbry, Acad. Nat. Sci.
PPhila, Proc, v. 63, p. 356, 1911 (Miocene, Canal Zone).
Small, strongly inflated, spire rising well ahove body

whorl. Protoconeh cousisting of abont two whorls,

initial whorl small. Protoconch and early part of first
sculptured  whorl slightly tilted. Jarbest axial
threads closely spaced, strongly retractive, Primary
spirals relatively closely spaced. Secondary spirals
consisting of one rauk almost as strong as primaries
and forming almost evenly reticulate seulpture with
axial threads, or consisting of two slightly different



GASTROPODS. VERMETIDAE TQ THAIDIDAE

ranks. Spirals faintly noded by the narrow axial
threads. Siphonal canal broken.

Height (incomplete} 34.5 min, diameter (increased
by crushing) 27 mm (largest specimen).

Two incomplete specimens from the Caimito forma-
tion on Barro Colorado Island and one from the upper
part of the Gatun formation in the eastern area, all of
which retain only patches of shell, are identified as
Ficus ct. F. pilsbryi (13. Smith). They are too imper-
fect for certain identification. Though it is doubtful
whether the fossils from the two formations rvepresent
the same form, their protoconch and sculptural pattern
are similar and they evidently are members of the same
lineage. The early retractive threads are converted
into threads of axial trend after about a half whorl on
the form from the Caimito formation and after about a
quarter whorl on the form from the Gatun formation,
which presumably also is represented by the mold, now
unavailable, mentioned by Brown and Pilsbry.

These fossils have a slightly higher spire than £.
pilsbryi (Woodring, 1928, p. 313, pl. 20, fig. 9, pl. 21,
figs. 1, 2) and the initial whorl of their protoconch. is
smaller. F. pilsbryi oceurs in the Bowden formation
of Jamaica and the Cercado formation of the Domini-
can Republic. The fossils from the Canal Zone may
be more closely related to the lower Miocene Brazilian
I, paraensis White, which, according to Maury’s illus-
tration, hag a higher spive than F. pilsbryi (Maury,
1925a, p. 123, pl. b, fies. 10, 12),

The upper part of the Caimito formation in Madden
basin at locality T7 (a submerged locality probably
representing the ealeareous sandstone member) yielded
a small mold listed as #écus sp. The primary spirals
are closely spaced, suggesting that this Ficus is a mem-
ber of the F. communes gronp, possibly another
representative of the lineage just described.

Oceurrence: Middle member of Caimito formation
(Iate Oligocene), Gatun Lake area, localities 54h, 541,

Middle part of Gatun formation (middle Miocene), |

eastern area (Brown and Pilsbry’s record). Upper
part of Gatun formation {middle Mioccene), eastern
area, locality 177h.

Group of Ficus ventricosa

Ficus species

The ocenrrence of a Ficus of the F. ventricosa group |

in deposits of late Oligocene age 13 shown by pait of a
body-whorl mold from the middle member of the
Catmito formation in the Gatnn Lalte area and a simi-
lar mold from the Caimito in the Rio Caraba area. The
primary spirals are very strong and very widely spaced.
They are stronger and more widely spaced than those
of molds from the lower part of the Catmito in Madden
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basin (mentioned under F. carbasea micromematica),
also of late Oligocene age, and more widely spaced than
on specimens of #. carbasea micronematica and F. car-
basea carbasea of the same size.

Occurrence: Middle member of Caimito formation
(late Oligocene), Gatun Lake area, locality 56. Cai-
mito formation (late Oligocene), Rio Caraba area,
locality 60.

Ficus carbasea carbasea (Guppy)
I'late 36, figures 10, 13

Ficula carbasca Guppy, Geol. Soc. London Quart. Jour, v, 22,
p. BRO, pl. 26, fip. 7, 1866 (Miocene, Trinidad, Anguilla).
Guppy, Agricultural Soe. Trinidad and Tobago Proc., v. 10,
p. 456, 1910 (reprint, Bull. Am. Paleontology, v. 8, no. 35,
P 162, 1921) (Miocene, Trinidad}.

Figus mississippiensis Conrad, Gabb, Am. Philes, Soc. Trans.,
new ser., v. 15, p. 223, 1878 (Miocene, Dominican Republic).

Ficus mississipiensigs (Conrad), Guppy, Geel. Soc. London Quart.
Jour., v. 32, p. 525, 1876 (Miocene, Dominican Republie).

PPyrula papyratie Say, Bise, Inst. Geol. México Bol. 22, p. 26,
37, pl. 4, figs. 11-13, 1906 (Miocene, México).

Ficula (Pyrule) sp. cf. Ficula condite Brongniart, Toula, K. k.
Geol. Reichsanstalt Jahrb.,, Band 58, p. 699, 1909 (Miocene,
Clanal Zone).

Pyrule carbasea (Guppy), Pilsbry, Acad. Nat. 8ci. Phila. Proe.,
¥. 73, p. 364, 1922 (Miocene, Dominican Republic). Maury,
Bull- Am. Paleontology, v. 10, no. 42, p. 224, pl. 41, fig, 5, 1925
Miocene, Trinidad).

Pyrule trinitarie Maury, idem, p. 222, pl. 41, fizs. 9, 12, 1925
(Miocene, Trinidad).

Ficus colombione Anderson, Calif. Acad. 8ci Proc., 4th ser., v.
18, no. 4, p. 143, pl. 13, figs. 1, 2, 1929 (Miocene, Colombia).

Ficus carbasea (Guppy), Vokes, Am. Mus. Novitates, no. 988,
p- 26, 1938 (Mioeene, Trinidad). Rutseh, Naturforschenden
Gegell. Basel Verh., Band 54, p. 144, 1942 {Miocene, ‘Frinidad).

Ficeng aff. ventricoza {Sowerby), Rutsceh, Schweizer. Palaeont.
Gesell. Abh., Band 54, p. 62, pl. 3, fiz. 8, text fig. 8 1934
(Miocene, Yenezuela).

Moderately large, strongly inflated, spire low. Pro-
toconch consisting of about 114 whorls, initial whorl
moderately small. Protoconch and early part of first
seulptured whorl slightly tilted. Rarliest axial threads
relatively widely spaced, strongly retractive. Primary
spirals strong, widely spaced. Three to seven second-
ary spirals between primaries. Secondary spirals
generally of equal width in sets of three, a middle one
slightly wider than others in sets of more than three,
Spirals faintly noded by narrow axial threads. Si-
phonal canal broken.

Height (incomplete) 53 mm, diameter 34.5 mm
(figured specimen) .

Type: USNM 115509.

Type locality: Savanetta [Savaneta], Trinidad,
Caroni series [Savaneta River, about 5.6 kilometers

| northeast of Forres Park, Springvale formation].

Ficids found in the Alhajuela sandstone member of
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the Caimito formation, the middle part of the Gatun
formation in the eastern area, the upper part of the
Gatun in the western area, and the Chagres sandstone
are referred to Ficus carbasea carbasea. Though 13
specimens are available, only four (all in collections
from the upper part of the Gatun) are more or less
complete shells. The others are molds or molds that
include some shell material. The molds, however, show
at least some sculpture. The largest, a little larger
than the figured specimen, were found in the Alhajuela
sandstone member of the Caimito and the Chagres
sandstone. The strength and spacing of primary and
secondary spirals are variable. The early axial threads
are preserved on two shells, both from the upper part
of the Gatun. They are more widely spaced than those
on a specimen from Springvale Quarry, Trinidad.
The first sculptured whorl of the type is poorly pre-
served.

Toula’s Ficula (Pyrula) sp. cf. F. condita is small
and incomplete (height 10 min, diameter 12 mm), but
shows the sculpture of the Ficus weniricose group and
is identified as an immature specimen of F. carbasea
carbasea.

The type locality of F. carbasea is “Savanetta,”
Trinidad. According to a communication from I G.
Kugler, “Savanetta” evidently is the locality where the
fossiliferous sandstone near the top of the Springvale
formation crosses Savaneta River, about 5.6 kilometers
northeast of Forres Park, In other words, the type
locality is at or near the Brechin Castle Estate locality
shown by Rutsch in his account of Springvale fossils
(Rutsch, 1942, fig. 1, p. 150; according to Kugler,
Couva River of fig. 1 should read Savaneta River). F.
carbasea was found at the Brechin Castle Estate locality
{Rutsch, 1942, p. 144). The type has an ocherous color
and ocherous, shelly, granule sandstone matrix, like
fossils from Springvale Quarry, which is 1.6 kilo-
meters northeast of Forres Park, where the same fos-
giliferous sandstone is exposed.

The type is exceptional in one feature: the body
whorl is sharply angulated at the posteriormost pri-
mary spiral near the suture, as shown in Guppy’s
illustration. The sharpest angulation was formed
later than what appears to be a break in the shell and
therefore may be a deformity. The angulation is not

shown by four topotypes forwarded by H. G. Kugler

or by 11 other specimens from the Springvale forma-
tion at other localities.

. trinitaria (type locality Springvale Quarry), was
named on the grounds that it has five or seven second-
ary spirals between primaries, whereas ¥, carbasea has
three. The specimen illustrated by Maury as her figure
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12 is designated the lectotype {Paleontological Re-
search Inst. 1088). Both the lectotype and Maury’s
other illustrated specimen have three to seven second-
ary spirals, but if more than three are present, three
generally are stronger than the others. Rutsch has al-
ready pointed out that single specimens from the
Springvale formation bear three to seven—the range
gshown by the fossils from the Canal Zone and nearby
localities in Panamai.

Guppy’s record of F. carbasea in the Anguilla forma-
tion of the island of Anguilla needs confirmation. A
few fragments from the Cercado formation of the
Dominican Republic without much doubt represent 7.
earbasea carbasea and a specimen in better condition
is in the Gabb collection of fossils from that country.
Bése’s illustrations of his Pyrule papyratia strongly
suggest I7. carbasea carbasea. The type of Ficus co-
lombiana is poorly preserved, but the paratype has the
outline and sculpture of F. carbasea carbasea.

F. carbasen carbasea 13 very similar to F. wentricosa
(Sowerby), which ranges from southern Baja Cali-
fornia to Ecuador. F. ventricosa is twice as large and
the anterior half of the body whorl of immature shells
of the same size as F. carbasea carbases 1s more strongly
constricted. A species of the F. ventricosa group has
been recognized in the upper Miocene of Florida (Ols-
son and Harbison, 1953, p. 259).

Occurrence : Alhajuela sandstone member of Caimito
formation {early Miocene), Madden basin, locality 88.
Middle and upper parts of Gatun formation (middle
and late Miocene). Middle part, eastern area, localiiies
146 (identification doubtful), 147a, 160. Upper part,
western area, localities 182, 185. Chagres sandstone
(early Pliocene), localities 199, 201. Middle Mioceue,
southeastern México (identification doubtful). Mio-
cene, Dominican Republic. Middle Miocene, Colombia.
Punta Gavilin formation (late Miocene), Venezuela.
Springvale formation (late Miocene), Trinidad.

Ficus carbasea micronemstica (Brown and Pilshry)
Plate 27, figures 1, 3

Pyrule micronematica Brown and Pilsbry, Acad. Nat. Seci. Phila.
Proc., v. 64, p. 507, pl. 22, fig. 8, 1913 (Miocene, Canal Zone).

Pyrula peruviana Spieker, Johns Hopking Univ., Studies in Geol.,
no. 3, p. 54, pl. 2, figs. 5, 6, 1922 (Miccene, Per).

Small, moderately inflated, spire low. Protoconch
not preserved. Primary spirals moderately strong and
moderately widely spaced. Three to seven (generally
three) secondary spirals between primaries. Spirals
faintly noded by narrow axial threads. Siphonal canal
broken.
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Height - (incomplete} 35 mm, diameter 27.5 mm
(largest specimen). Height (incomplete} 25.8 mm,
diameter 21.5 mm (figured specimen).

Type: Acad. Nat. Sci. hila. 3838.

Type locality : Pecten bed in Culebra Cut near Tower
N, Las Cascadas, Canal Zone [Emperador limestone
member of Culebra formation].

Fiseus carbasea mieronematica is represented by 15
specimens from the Culebra formation proper and one
from the Emperado limestone member. All, like the
type, are poorly preserved. This uusatisfactory ma-
terial indieates that /. mécronematica is a small sub-
species of . carbasea and that arrangement is adopted,
although the protoconch and early sculpture are un-
known. Most of the specimens are not as slender as that
fignred. The upper part of the spire of the figured
specimen appears to be bulbous, but the spire is damaged
and the shell material of the tip is replaced and worn.
Three molds from the npper Oligocene part of the
Caimito formation in Madden basin, which are in even
poorer condition than the fossils from the Culebra for-
mation, are identified as Ficus cf. F. carbasea microne-
matiod.

No features are apparent to distinguish F. peruviana
from #. carbasea micronematica. The protoconch of
the type (and only specimen) of F. perwvianae is
slightly tilted and consists of two whotls. #. wood-
ring? Olsson (1931, p. 98, pl. 18, fig. 8), which occurs in
the upper Oligocene Ileath formation of Perfl, may be
the predecessor of /. carbasea micronematica. The
anterior part of the shell of #. woodring? is more con-
stricted and a central secondary spiral is stronger than
the other secondary spirals.

Ficus cf, F. carbasea micronematica {upper Oligo-
cene), F. carbasea micronematica (early part of lower
Miocene}, F. carbasea carbasee (later part of lower
Miocene to lower Pliocene}, and . wentricosa {Plio-
cene, Ecuador, and Recent) are reasonably interpreted
2s a lineage and are graded in size. ILineages of a
duration from late Oligocene to early Pliocene are un-
usual in the fannas studied for the present report.

Qccurrence: Limestone lenses in pyroclastic-clay
member, lower part of Caimito formation (early
Oligocene), Madden basin, localities 71, 73 (Ficus cf,
F. carbasea micronematica, both localities). Culebra
formation (early Miocene}, localities 99¢, 99d, 991, 99¢,
99h, 102, 111b, 114, 115a. Emperador limestone mem-
ber of Culebra formation (early Miocene)}, locality 120.
Lower part of Zorritos formation (early Miocene),
Per.
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Genus Gonysycon Woodring, n. gen.

Type: Gonysycon epomis Woodring, n. sp., Oligocene, Canal

Zone,

Small, outline Ficus-like but shouldered, spire low.
Protoconch. unknown. Spire whorls sculptured with
narrow axial ribs gradually reduced on body whorl and
disappearing on later half of body whorl. Closely
spaced axial threads conspicuous on body whorl
Spiral threads overriding ribs, on later half of body
whorl combined with the narrower and more closely
spaced axial threads to form Ficus-like reticulate
sculpture. Spiral threads faintly noded by axial
threads. Anterior part of body whorl strongly con-
stricted. Siphonal canal apparently relatively short.

The outline and late sculpture indicate that Gonysy-
con 1s a small, shouldered, low-spired, axially ribbed
fieid. The axial ribs, however, are lost on the later lialf
of the body whorl, which has Ficus-like reticulate
sculpture. Though only three poorly preserved speci-
mens are available, the combination of characters
seems to be distinctive, The low spire, shoulder and
strong constriction of the anterior part of the body
whorl distinguish Gonysycon from Fulguroficus Sacco
(1891, p. 41; type (orthotype): Pyrula durdigalensis
Sowerby, Miocene, Southwestern Europe). The typi-
cal form of the type species of Fulguroficus is noded on
and below the shoulder. The combination of nodes and
high spire of Fulguroficus recall the noded species of
the Eocene high-spired, more slender genus Ficopsis
Conrad (1866, p. 100; type (logotype, Stewart, 1927, p.
375) : Hemifusus remondii Gabb, Eocene, California).
Both Fulguroficus burdigalensis and the neded species
of Ficopsis have axial ribs on the early whorls, whereas
the sculpture of the early whorls of the large and very
heavily noded genus 7rophosycon Cooper (1894, p. 53;
type (monotype): Agasoma? (Trophosycon) her-
nianum Cooper, Miocene, California) is Ficus-like.

Gonysycon epomis Woodring, n. sp.
Plate 26, figures 9, 13-15

Ficid, n. gen., Woodring, Smiths. Mige. Coll, v. 135, no. 3, p. 15

(list), 1957 (Oligocene, Canal Zope).

Penult whorl sculptured with about 13 axial ribs,
some of which are not preserved. Tip of siphonal canal
missing. For other features see description of genus.

Height (incomplete 26.2 mm, diameter 17.3 mm
(type).

Type material: Type, USNM 562066; paratype
TUSNM 562567,

Type locality: 42d (USGS 18837, Barro Colorade
Island, northern part of island, stream heading west of
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Miller Trail near Miller 17, about 100 meters above
mouth, Canal Zone}, upper part of Bohio formation.

The two specimens of this species—the type and the
more strongly shouldered paratype—are incomplete
and much of the shell material is missing. No closely
related species, other than the next species, has been
recognized.

Occurrence: Upper part of Bohio formation (late
Oligocene), locality 42d.

Gonysycon cf. G. epomis Woodring, 1. sp.

An incomplete specimen (spire and posterior part
of body whorl) of another species of Gonysycon was
found in the Bohio formation on Barro Colorado Is-
land, but not in association with . epomis. It is in
poorer condition than the specimens of (7. epomis. Only
traces of axial ribs remain on the spire whorls and none
is visible on the body whorl, which has a diameter of
17.5 mm. This species is not, as strongly shouldered as
&, epomas.

Occurrence: Bohio formation (late Qligocene), lo-
cality 42g.

Family MURICIDAE
Subfamily MURICINAE

Fragentary remains from the marine member of the
Bohio(?) formation, and the Bohio and Culebra for-
mations probably represent muricine genera.

Genus Murex Linné

Linné, Systema naturae, 10th ed., p. 746, 1738,

Trpe (logotype, Montfort, Conchiologie systématique, v. 2,
619, 1810) @ Murce pecten Montfort (=M. tribulus Linnd),
Recent, western Pacific Ocean.

Subgenus Murex s. s.
Murex (Murex) recurvirestris recurvirostris Broderip
Plate 33, fizures i, S, plate 36, figures 11, 12

Murer recurvirostris Broderip, Zool. Soc. London Droe., 1832,
p. 174 (Tlecent, Gulf of Nicoya, Costa Ricaj). Rutsch,
Schweizer. Pal. Gesell. Abh,, Band 34, p. 64, pl. 4, fig. 1, 1934
(Miocene, Venexuela).

Murex messorius Sowerby, Brown and Pilsbry, Acad. Nat. Seci.
Phila. Proc., v. 63, p. 353, 1911 (Miocene, Canal Zone).
Murew {(Murer) recurvirostris Broderip, Woodring, Carnegie

Inst. Washington Pub, 385, p. 288, pl. 17, figs. 7, 8, 1928 ({ Mio-
cene, Jamaica: additional eitations}). Hertlein and Strong,
Am. Mus. Nat. History Bull, 107, p. 252, 1955 (Recent, Pacific

coast of Panam:i),

Murew (Murem} woodringt Clench and Dérez Farfante, John-
gonia, v. 1, no. 17, p. %, pl 4, figs, 1-3, 1945 (Recent, Jamaica,
northern South America).

Murexr woodringi Clench and Pérex Farfante, Aguayo, Soc.
Malacoldgiea Carlos de la Torre Revista, v. 6, p. 63 (list),
1948 (Miocene, Cuba).

Of medium size, moderately spinose. Protoconch
slender, constisting of 234 whorls, initial whorl small;

GEOLOGY AND PALEONTOLOGY OF

CANAL ZONE

or consisting of 134 whorls, initial whorl large. End
ot protoconch, as in all muriciue gastropods, marked
by narrow varix. Sculpture of early post-protoconch
whorls consisting of closely spaced, wide axial ribs,
three spiral threads, and a very narrow spiral thread
near posterror suture. Iirst varix appearing on third
or fourth sculptured whorl. Varices strongly pinched,
a little ahead of corresponding varix on preceding
whorl. At first two axial ribs between varices, later
three, and still later three to five; generally four. On
largest shell ribs of body whorl narrow and suppressed,
the number indefinite, but more than five. On late
whorls primuary and secondary spirals alternating.
Primary spiral on shoulder forming short backward-
bent spine on varices; another spine at base of varices
on spire wherls. Body whorl varices bearing four to
six spines. Spines generally more or Jess broken. Edge
of outer lip scalloped by elongate interior denticles.
Siphonal canal moderately long, narrow, straight, tip
broken, outer side bearing one spine. Inner lip weakly
denticulate or smooth. Parietal wall bearing an elon-
eate posterior denticle,

Height (incomplete) 45.8 mm, diameter (including
terminal varix and its broken shoulder spine) 27.5 mm
(largest specimen, fgured).

Type locality: Gulf of Nicoya, Costa Rica, Recent.

Murew recurvirostris recurvirostris occurs in the
lower, iniddle, and upper parts of the Gatun formation,
but is nowhere abundant. 1t is represented by 10 speci-
mens. The larger figured spectmen {the largest of the
fossils) has exceptionally suppressed axial ribs on the
body whorl. The apertural face of the smaller figured
specinien 1s greatly worn. The roof of the siphonal
canal, leaving only 2 narrow slit open, is well preserved
on one shell (locality 157). A 234-whorled acutely
tapering protoconch is preserved on two of the fossils
from the middle part of the Gatun, wbereas the single
specimen from the upper part of the formation has a
134 -whorled blunt protoconch. The two kinds of proto-
conch, however, are not correlated with differences at
later growth stages.

M. recurvirostris is another example of a species that
abpeared in the Miocene and survived on both sides of
Central America. It is widely distributed in the Mio-
cene of the Caribbean region. A relatively small and
Iight-colored Recent form, found along the coasts of
Florida and the Bahamas, and apparently southward to
Yueatan and eastward to Flispaniola, is now known as
;M. recurvirostris rubidus F. . Baker (Clenech and
Pérez Farfante, 1945, p. 6, pl. 3, figs. 1-7). A small-
apertured light-colored form dredged off Yucatan has
been named A/, recurvirostris sallasi Rehder and Abbott
(1951, p. 58, pl. 9, figs. 7,8). Clench and Pérez Farfante
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(1945, p. 9) thought that a worn dark-colored sheill
from Santa Marta, Colembia, may be M. recurvirostrig
recurvirostris. The collections of the U. S. National
Museum contain numerous more or less dark-colored
shells from British ITonduras, Panamd, Colombia, and
Trinidad, These shells appear to be indistinguishable

from the eastern Pacilic W recurvirostris vecurvirestris.

It is doubtful whether J{. woodringi Clench and Pérez
Farfante (1945, p. 9, pl. 4, figs. 1-3; type locality Ja-
maicaj can be distinguished from the shells ranging
from Central America to Trinidad. Clench and Pérez
TFarfante siggested that the Miocene Jamaica Murex
deseribed as I, recurvirostris is M. wwoodringi. The
Jamaican fossils are indeed vory simijar to Jamaican
Recent shells. The number of ribs between varices,
emphasized in the description of ¥, woodringi, is vari-
ble in fossils and in Recent shells from both sides of
Central America, ranging from two to five, or even
more. M. antillarum Hinds, with whieh Rutsch sug-
gested the Jamaicau fossil forn should be compared,
is larger, more spinose, and has a longer bent siphonal
eanal.

Ocenrrence : Lower, middle, and upper parts of Gatun
formation (middle Miocent). Lower part, localities
138, 138a. Middle part, eastern area, localities 155,
158b, 157. TUpper part, eastern avea, loeality 176.
Quebradillas limestone (early Mioceue), Puerto Rico.
PPirabas formation (early Miocene), Brazil. Cereado
formation (middle Miocene), Dominican Republic.
Bowden formation (middle Mioccene), Jumaica. Mid-
dle Miocene, Costa Rica, Cuba. Deposits of late
Miocene age, northeastern Panami. Punta Gavilan
formation (late Miocene), Venezuela., I’liocene, eastern
and western Costa Rica. Pleistocene, western Costa
Rica. Recent, Jamalca, St. Thomas, Dritish Ionduras
to Trinidad ; Mazatlan, México, to southern Feuador.

Murex (Murex?) ef. M. polynematicus Brown and Pilsbry

Two poorly preserved, relatively small specimens (re-
stored height about 40 mm, restored diameter about 20
mm) from the uppermost part df the Culebra forma-
tion, including the transition zone between the Cfulebra
and Cucaracha formations, ave identified as Mwrea cf,
The shell material 1s corroded on
one, and what remains on the other is replaced by see-
ondary caleite.
senlpture, so far as shown, suggest a speeies comparable
to M. polynematicus, the next species described.

M. polynematious.
The varices, axial ribs, and spiral
Occurrence: Culebra formation (early Miocene),

localities 110, 114,
483564—58——6
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Murex (Murex?) polymematicus Brown and Pilsbry
Plate 36, figures 2, 3, plate 37, figures 6, 9
Muree polynematicus Brown and Pilsbry, Aead. Nat. Sci. Phila.

I’roc., v. 63, p. 333, pl. 26, fig. 1, 1911 (Miocene, Canal Zone).

Moderately large, strongly shouldered, moderately
spinose. Protoconch consisting of three acutely taper-
ing whorls. Early post-protoconch whorls not shoul-
dered, sculpturved with axial ribs and three spiral
threads. First varix appearing on third or fourth
sculptured whorl or delaved until about sixth. Varices
moderately pinched, well ahead of corresponding varix
on preceding whorl. At fivst two or three strong axial
ribs, extending from suture to suture, between varices;
later two and finally on body whorl generally one,
swollen and extended on shoulder but not reaching
suture. Spiral scultpture of Iate whorls consisting of
closely spaced threads of different rank. All except
earliest post-protoconch whorls also seulptured with
faint irregular axial swellings and wmicroscopic Trregu-
farly gpaced axial threads. Varices bearing a short
evect spine at shoulder and on body whorl a blunt pro-
jection or low spine below shoulder. Ome or two
slender spines present or absent on pillar on the two
varices preeeding terminal varix. IEdge of outer lip
scalloped; interior bearing elongate denticles well
within aperture. Siphonal canal moderately long, nar-
row, slightly bent backward, tip brolen. Dasal part of
inner lip bearing elongate denticles.

TTeight {incoraplete) #4.5 nm, diameter (including
terminal varix and its broken shoulder spine) 33.7 mm
(largest specimen, figured). Height (incomplete) 48.7
mm, diameter (including terminal varix and its shoul-
der spine) 29.7 mm (swaller figcured specimen).

Type: Acad. Nat. Sei. Phila. 1719,

Type locality : Gatun Locks excavation, middle part
of Gatun formation.

Though Murex polynematicus is found in the lower,
middle, and upper parts of the Gatun formation, and
in both eastern and western areas in the upper part, it
is by far most abundant in the lower part (13, two, one,
and four specimens, respectively). On all the speci-
mens from the lower part the earliest varix appears at
an early stage, but on one from the middle part and all
from the npper part it appears at a late stage. The
axial ribs are greatly reduced on the last two whorls
of the specimen from the middle part that has a late-
appearing varix (only a terminal varix at a height of
88 mm on 415 preserved whorls).

M. polynematicus is related to the Recent M. chryso-
stoma Sowerby (Clench and Pérez Farfante, 1945, p.
10, pl. 5, figs. 1, 2}, which has a limited range from
Venezuela and Barbados southward probably to Brazil.
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mation (early Miocene), Brazil, Cercado and Gurabo
formations (middle Miocene), Dominican Republic.
Middle Miocene, Costa Rica. Middle Miocene, Falcén,
Venezuela. Springvale formation (late Miocene),
Trinidad. Deposits of Pliocene age, Venezuela. Plio-
cene, Florida. Recent, southern Florida to northern
South America.

Genus Paziella Joussezume

Jousseaume, Le Naturaliste, 2nd year, noe. 42, p. 335, 1180.
Type (monotype): Murex pezi Crosse, Recent, West Indies.
The subgenus Pasiella s.s., characterized by long
slender spines on the shoulder and siphonal fasciole
and by very weak spiral sculpture, is unkown as a fos-
sil. As suggested by Rehder (1946, p. 143), it may be
a deep-water offshoot from the subgeuus Dallimures.

Subgenus Panamurex Woodring, n, subgen.

Type: Murewy (Phyllonotus) gatunensis Brown and Pilsbry, Mio-
cene, Canal Zone,

Of medium size, strongly shouldered. Axia} sculp-
ture consisting of sharp-edged varices, which bear a
short, slender, erect spine on spiral cord at shoulder.
Spiral sculpture strong, consisting of cords and threads.
Interior of outer lip bearing strong elongate denticles
or ridges. Siphonal canal moderately long, bent back-
ward. DBasal part of inuner lip bearing three to five
elongate denticles,

The strong spiral sculpture, strong elongate denticles
or ridges on the interior of the outer lip, and the elon-
gate denticles on the basal part of the inner lip distin-
guish Panamurew from the subgenus Dallimurex
Rehder (1946, p. 142; type (orthotype): Murew nut-
ingi Dall (Clench and Pérez Farfante, 1945, p. 49, plL.
25, fig. 5), Recent, Florida Keys).

Both Dallimurer and Panamurer appeared in late
early Miocene time. They are associated in the Chipola
formation of Florida: Pasziella (Dallimurex) lychnia
Gardner (192647, p. 523, pl. 53, figs. 12, 18, 1947) and
Paziella (Dallimurex) fusinoides Garduer (idem, p.
524, pl. 62, figs. 39, 42), respectively. “Muricopsis” lac-
copoia (ardner (idem, p. 529, pl. 52, figs. 40, 41}, which
occurs with P. fusinoides, evidently is that species.

Dallimurex is the group of muricine gastropods for
which the name “Muricopsis” has been used (Woodring,
1928, p. 291}, although it was realized that name is un-
suitable. Species of Dallimurez, all of which have
very weal to moderate spiral sculpture, are fairly wide-
spread in the middle and upper Miocene of the Carib-
bean region: “Murex” collatus Guppy (Woodring,
1928, p. 291, pl. 17, figs. 10, 11; Jamaica), “Zrophon”
dominicensis Gabb (Pilsbry, 1922, p. 354, pl. 28, figs. 2,
3; Dominican Republic}, “Murex (Trophon)” werneri
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Toula (1911, p. 479, pl. 29, fig. 9; Tehuantepec) , “Muri-
copsis”™ sp. (Woodring, 1928, p. 292, pl. 18, fig. 1; Ja-
maica), and an undescribed slender, high-whorled
species from Tehuantepec (USGS locality 10361), In
addition to the type species, dredged at depths of 15 to
100 fathoms near Key West, Fla., Dallimurew survives
in Caribbean waters, where it is represented by three
small, moderately deep-water species: “Murex™ hystri-
cinus Dall (Clench and Pérez Farfante, 1945, p. 45, pl.
24, figs. 4-7; south of Cuba and Lesser Antilles, 148 to
254 fathoms) “Fupleura” stimpsonii Dall (1889, p. 204;
Barbados, 100 fathoms), and “Mures (Murewsul)? car-
nicolor Cleneh aud Pérez Farfante (1945, p. 48, pl. 25,
figs. 14; Lesser Antilles, 88 to 103 fathoms). Pana-
murex, on the eontrary, is rare and is not known to
have survived beyond late middle Miocene time.

Paziella (Papamurex) gatunensis (Brown and Pilsbry)
Plate 35, figures 6, 7, 9, 10

Muree (Phyllonotus) gatuncnsis Brown and Pilsbry, Acad. Nat.
Sci. Phila. Proc,, v. 63, p. 354, pl. 26, fiz. 2, 1911 (Miocene,
Canal Zone). Brown and Pilsbry, Idem, v. 64, p. 503 (list),
1913 (Miocene, Canal Zone).

Murew gatunensis Brown and Pilsbry, Pilsbry and Brown, idem,
v. 69, p. 34 (list), 1917 (MMiocene, Colomnbia).

Relatively large, strongly shouldered, strongly sculp-
tured spirally. Protoconch slender, consisting of 214
whorls. Tnd of protoconch marked by narrow varix.
Sculpture of first post-protoconch whorl consisting of
narrow varices. Two wide, but weals, spiral cords ap-
pear on second whorl. Varices and spiral cords gradu-
ally strengthened. Late whorls bearing seven sharp-
edged varices, strong spiral cords, and narrow spiral
threads between them. Varices bearing a short, slender,
erect spine on spiral cord at shoulder and forward-
directed extensions (generally more or less damaged)
on four or five body-whorl spiral cords below shoulder.
Edge of outer lip frilled by the spine and extensions;
interior bearing strong, elongate denticles or longer
ridges well within aperture. Siplional canal moder-
ately long, wide at insertion, bent backward. Siphonal
Tasctole sculptured with a row of lamellar spines alined
with varices. Basal part of inner lip bearing three to
five strong, elongate denticles.

Height (incomplete) 35 mm, diameter (incomplete,
including terminal varix and its shoulder spine) 23 mm,
restored diameter about 26 mm (largest specimen,
figured)}. Ileight 27 mm, diameter (including term-
inal varix and its shoulder spine)} 14.7 mm (smaller
figured specimen).

Type: Acad. Nat. Sci. Phila. 1720.

Type locality : Gatun Locks excavation, middle part
of Gatun formation.
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Paziella gatunensis is found in the middle part of the
Gatun formation, in both eastern and western areas, and
in the upper part in the eastern area. Tle 12 specimens
are damaged or fragmentary, with the exception of
three immature shells from locality 155¢, one of which
1s illustrated (pl. 35, figs. 9, 10). In 1913 Brown and
Pilsbry indentified this species in a collection from the
Emperador limestone member of the Culebra formation,
and Pilsbry and Brown later listed it froin middle Mio-
cene deposits in Colombia. These specimens were not
found during a recent visit at the Academy of Natural
Sciences of Philadelphia, although they doubtless are
still in the Academy’s collections. A somewhat worn
specimen is in a collection of middle Miocene fossils
from the Darién area (USGS locality 8477). 'The
weaker spirals of the Darién specimen presumably are
the result of wear.

A very closely related undescribed species, more slen-
der than £. gatunensis and not quite so strongly senlp-
tured, occurs in the Gurabo formation of the Domini-
can Republic (USGS locality 8544). P. gatunensis is
larger, more inflated, and more strongly shouldered
than the late early Miocene P. fusinoides (Gardner, and
has more numercus minor spirals, The early lower
Miocene “Murexr spinulosa”™ Heilprin (1887, p. 108, pl.
15, fig. 41; Tampa limestone, Florida; not Murex
spinulosus Deshayes, 1835}, with which Brown and
Pilsbry compared P. gatunensis, evidently represents a
different muricine gemnus.

Occurrence: Emperador limestone member of Cule-
bra formation {early Miocene; IBrown and Pilsbry’s
record). Middle and upper parts of Gatun formation
(middle Miocene}. Middle part, eastern area, locali-
ties 155, 155b, 155¢, 157; western area locality 161a.
Upper part, eastern area, localities 163, 173, 175, 176.
Middle Miocene, Darién area, Panami. Middle Mio-
cene, Colombia (Pilsbry and Brown’s record).

Genus Yasila Olsson

Olsson, Bull. Am. Paleontology, v. 17, no. 62, p. 59, 1930,
Type (orthotype) : Yasile paytensis Olsson, Focene, Peri.

The genus Yasila embraces small, or moderately
simall, early Tertiary species that have a short siphonal
canal, heavy axial ribs, and a low columellar fold at the
ingertion of the siphonal canal. The columellar fold is
similar to that of some other muricid genera and of
genera in other families, notably buccinid and nassarid
genera. The only species of the genus so far recoguized
are found in the Eocene of Peril and the Canal Zone
and the Eocene or Oligocene of Peril.
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Yasila aff. ¥, paytensis Olsson
Plate 24, figures 4, 5

Moderately small, strongly inflated, moderately
shouldered, whorls constricted between shoulder and
slightly swollen band adjoining suture. Protoconch
not preserved. Axial ribs wide, swollen, less swollen
between shoulder and suture; nine on body whorl.
Axial threads narrvow, subdued on ribs. Primary
spiral threads narrow, secondary threads poorly pre-
served. Idge of outer lip broken; interior bearing
weak ridges near edge of lip. Siphonal canal short,
tip broken. Siphonal fasciole moderately swollen.
Columella bearing a low fold at iusertion of siphonal
canal.

Height (incomplete} 18.5 mm, diameter 12.5 mm
(figured specimen}).

Yasila aft. Y. paytensis 1s larger than ¥. paytensis
Olsson (1930, p. 60, pL 11, figs. 11, 16-18; npper
Kocene, Pera) and Y. chiraensis Olsson (1931, p. 104,
pl. 14, figs. 9, 11; upper Eocene or lower Oligocene,
Pera) and its wherls are constricted above the shoul-
der. It is a new species, but no snitable type material
is available, That the figured speciinen is immature is
shown by a fragment, which is the only other speei-
men. The fine sculpture is not well reproduced by the
granular silica replacing the shell.

Occurrence : Gatuncillo formation (middle Eocene),
Rio Casaya area, locality 88.

Genus Eupleura H. and A, Adams

H. and A. Adams, The genera of Recent Mollusea, v. 1, p. 107,
1853,

Type (logotype, Baker, Chicago Acad. Sci. Bull, v. 2, p. 176,
1895) . Eupleura coudate (Say) (Ranelle caudata Say),
Recent, Massachusetts to Florida, Louisiana, Bahamas, and
northwestern Cuba.

In his widely used volumes of the Tandbuch der Pal-
dozoologie covering the prosobranch gastropods, Wenz
placed Zupleura in the subfamily Drupinae (the group
for which the family name Thaididae is used in tle
present report) of the family Muricidae. Fuplewra is
muricine in shell and opercular characters. The radu-
lar dentition, however, is like that of Uresalpine and
Ocenebra (Troschel, 1866-91, pl. 11, figs. 13, 14, 20,
1869).

Eupleura thompsoni Woodring, n. sp.
Plate 36, fizures 6-9

Relatively large, strongly inflated, distinetly but not
strongly shouldered. Protoconch blunt-tipped, 214-
whorled, smoothly tapering; a narrow spiral thread at
anterior sutnre on last 114 whorls. First post-proto-
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conch whorl sculptured with narrow axial lamellae—
the first strongly arcuate, the others moderately arcu-
ate—and two low spiral cords. Lamellae slightly
overlapping last protoconcli whorl, Lamellae gradu-
ally widening, but remaining as sharp-edged lamellae
up to first varix, which appears on penult or preceding
whorl of mature shells, Two varices to a whorl, almost
directly opposite cach other, but each one later than
corresponding varix on preceding whorl. Original
Jamellae transformed between varices into low swollen
ribs, not reaching posterior suture and on body whorl
disappearing helow periphery. Three or four ribs be-
tween varices, generally three, and invariably three
between last two varices of muture shells. A rib be-
tween early varices rarely has a lamellar edge of outer
shell material, Body whorl of mature shells senlptured
with seven main spiral cords, the posteriormost faint
between last two varices, and as many as five somewhat

narrower spiral threads on pillar, fading out antertorly.

Posteriormost spiral cord forming short spine on outer
lip; others forming blunt spines or projections; spines
generally more or less broken. Interior of outer lip
bearing six strong denticles well within aperture,
Siphonal canal moderately long, narrow, slightly bent
backward; tip broken. Next to last varix forming low
lamella on giphonal faseiole.

Height (not quife complete) 45.7 mm, diameter (in-
cluding last two varices) 29.5 mm (largest specimen,
type).

Type: USNM 562587.

Type locality: 136a (Stanford University 2611,
Transisthmian Iighway, 1at. 9°217 N. plus 1,100 feet
(335 meters), long. 79°49, W, Panam4 ; samme as USGS
16912), lower part of Gatun formation.

Fupleura thompsond 1s abundant in the lower part of
the Gatun formation, which yielded 38 specimens.
Two immuature specimens, one of which shows the pro-
toconch (the only shell showing that growth stage),
were found in the middle part in the eastern area. Tt
is represented in all except one of the collections from
the lower part along the Transisthmian Highway.
The largest number of specimens in a eollection is 18,
collected by T. F. Thompson at the type locality. It
also occurs, but is rare, in deposits of middle Miocee
(USGS locality 11325) and late(?) Miocene (USGS
localities 8101 and 10158; identifieation doubtful for
10158) age in northeastern Colombia,

This is the first described Tertiary Kupleura from a
loeality south of Florida. Tt would be remarkable if
it were closely related to /. caudata, the type of the
genus and the only gpecies in the western Atlantic
Ocean and adjoining waters. 7. caudata ranges from
Cape Cod, Mass.,, to the Florida Keys, the Bahamas
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and the north coast of western Cuba, and westward in
the Gulf of Mexico to Louisiana; that is, it is restricted
to waters cooler than the Carihbean Sea. Tt is a serious
pest on oyster beds, except in water of low salinity
(Galtsoff, Prytherch, and Engle, 1937). As a matter
of fact, 7. thompsoni 1s more closely related to the
eastern Pacific . muriciformis (Broderip) (Hertlein
and Strong, 1955, p. 258). It is, however, more in-
flated than £, muriciformis, and has stronger spiral
sculpture and less shouldered early whorls. (A form
of IY. muriciformis dredged in the Gulf of California
15 thin-shelled and has high thin varices.) % murici-
formis 1s a Panamic species ranging from Cedros
Island, Baja California, to northern Pertt. It occurs in
the Pliocene of Kcuador (Pilsbry and Olsson, 1941, p.
37) and during late Pleistocene time ranged far north-
ward to the San Pedro district, California. The mark-
edly different temperature tolerances of the two species
of Euplewra on the Atlantic and Pacific coasts of Amer-
ica illustrate the uncertainty that may be involved in
Paleoecologic interpretations at the generic level.

The earliest Zupleura now known in the Caribbean
region is a small specimen from deposits of early Mio-
cene age in Colombia (USGS locality 11641). The
genus gained only a temporary footing in the Caribbean
Sea and now is extinet there. “Fuplevra” stimpsonds
Dall, dredged off Barbados, is a small Puazéiclin of the
subgenns Dallimurer (p. 217). There also is no species
on the coast of California. “Zuplewra” grippi Dall
(1911, p. 87; San Dicgo, 15 fathoms) evidently is a
thaldid, not a muricid. The type is the only specimen.

Fuplewra coudata appears in the upper Miocenc of
sontheastern United States. The early Miocenc . pter-
ina Gardner (1926—47, p. 532, pl. 33, fig. 6, 1947 ; Chipola
formation, Florida) is the earliest species of the genus.
The type (and only specimen) may be immature (height
147 mm). No varix precedes the terminal varix and
that varix is preceded by only one nonlamellar axial
rib.  The slightly earlier, small “Murex” sexangula
Dall (1915, p. 74, pl. 13, fig. 11; Tampa limestone,
Florida}, which was assigned to Eupleura by Mansfield
(1937, p. 132), lacks heavy varices, even a heavy varix
at the outer lip, and lacks strong denticles on the in-
terior of the onter lip. It isnota Fupleura.

Lupleura thompsoni is named for T. ¥. Thompson,
formerly Chietf of the Geological Section, Special En-
gineering Division, Panama Canal Company, who col-
lected many of the fossils from the Gatun formation
described in the present series of report, including spe-
cies not represented in coliections other than his.

Occurrence: Lower and middle parts of Gatun for-
mation (middle Miocene). Lower part, localities 136,
1864, 137, 137a, 188a, 138h. Middle part, eastern area,
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locality 155. Deposits of middle and late(?) Miocenc
age, northeastern Colombia.

Subfamily TYPHINAE

Keen’s 1944 review is an indispensable starting point
for a study of typhine gastropods.

Genus Typhis Montfort

Montfort, Conchyliologie systématique, v. 2, p. 615, 1810,
Type {orthotype): Typhis tubifer (Roissy) (Murer tudifer
toissy) =Purpure tubifer Bruguiére, Locene and Oligocene,

Western Europe,

Winckworth (1945, p. 143-144) and Clench (1947, p.
65-64) have discussed the action by the International
Commission on Zoological Momenclature that may be
needed to validate Purpura Bruguidre, 1789, with Bue-
einun persicum Linné as the type.  Otherwise it may be
argued that 7yphis 1s an objective synonym of Purpurae
Bruguiére, 1792, (monotype, Purpura iubifer Bru-
guidre).

Wrigley (1930, p. 112) thonght that Typhis tubifer
should take the trivial name of “Hurex” pungens Sol-
ander, described at an earlier date. On the basis of

Solander’s 1llustration, that view was rejected by Keen
(1944, p. 53). Wrigley's 7. pungens doubtless is 7.
tubifer. According to his records, it oceurs im the middle
LEocene of the Paris basin, the upper Eocene and lower
Oligocent of England, and the entire Oligocene of
Germany.

Sugenus Pilsbrytyphis Woodring, n. subgen.
Type: Typhis gabdi Brown and Pilsbry, Miocene, Canal Zone.

Five varices to a whorl. Tubes midway between
varices, slightly bent backward. All except earliest
whorls bearing irregular axially wrinkled and pitted
sculpture. Aperture small. Siphonal canal short,
moderately bent,

According to Keen’s arrangenient (1944, p. 52), 7'y~
phis gabbi keys out to the subgenus Fyphina (Jous-
seaume, 1880, p. 335: type (orthotype): Typhis
belcheri Broderip, Recent, West Africa). She allowed
considerable latitude in assigning species to 7'yphina, a
view that has to be adopted to avoid mmmerous mono-
typie, or alinost nionotypic, groups. Of the six species
grouped with the type species, none has the long
strongly bent siphonal canal of the type species and
only two (Typhis dentetus Conrad, upper ocene, Mis-
sissippi, and 7. biwaricatus Verco, Recent, South Aus-
tralia) have varices slightly frilled by wealk spirals,
like the type species. One of those two, 7. bivaricalus
has an exeeptional feature: double varices. Though a
congervative attitude in delimiting the subgenera of
Typhis 1s commendable, the remarkable peanut-shell
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sculpture (minus the cross bars) of 7. gabbi cannot be
compared with that of any other typhine gastropod.
The subgeneric name Pilsbrytyphis is proposed for it.
It is unlikely that a species like 7. gabdi arose from
Typhinae in a single step. Indeed, an undescribed
wealdy sculptured species represents an intermediate
stage, but 1t 1s of the same age as 7', gabbi.

The name Pilsbrytyphis 1s a tribute to the late Dr.
Henry A. Pilsbry, of the Academy of Natural Sciences
of Philadelphia, a friend and wise counselor for 40
vears. Ile adequately described the sculpture of the
type species,

Typhis (Pilsbrytyphis) gabbi Brown and Pilsbry
Plate 82, figures 2,3, 5,7

Typhis gebbi Brown and Pilsbry, Acad. Nat. Sci. Phila. Proc.,
v. 63, p. 334, pL 26, fig. 6, 1911 (Miocene, Canal Zone). Keen,
Jour. Paleontology, v. 18, p. 65, 1944 (assigned to subgenus
Typhina).

Of medium size, slender, strongly turreted, whorls
strongly channeled adjoining posterior suture. I’roto-
conch narrow, blunt-tipped, 114-whorled. ¥nd of pro-
toconch marked by change in texture of shell, TFirst
post-protoconch whorl bearing five low, swollen axial
ribs, corresponding to varices of later whorls. TFirst
spine-bearing varix and first tube appearing on next
whorl. Ifive spine-bearing varices to a whorl. Tubes
midway between varices, slightly bent backward.
Spines and tubes generally broken. Trregular axially
wrinkled and pitted sculpture beginning on fourth post-
protoconch whorl, thereafter covering entire whorl, ex-
cept channel adjoining posterior suture, siphonal canal,
and siphonal fasciole. Aperture small, narrowly ovate.
Siphonal canal short, moderately bent away from si-
plonal fasciole.

Ieight (practically complete) 20.6 mm, diameter 11
mm (larger figured specimen).

Type: Acad. Nat. Sci. Phila. 1722.

Type locality : Gatun Locks execavation, middle part
of Gatun formation.

The type of Pyphis gadbdi and an immature specimen
were recovered from the middle part of the Gatun for-
mation in the eastern area, and 18 specimens were found
in the upper part in the eastern area. All are quite
nniform. Ixcept for the seulpture, this species is re-
motely similar to 7. harrisi Olsson (Mansfield, 1930, p.
83, pL. 11, fig. 6), a late Miocene species from Florida,
but is more slender, and has a deep channel, instead of
a shelf, adjoining the suture and a smaller aperture.

An undescribed more weakly sculptured species—the
only other species of P#lsbryiyphis now lknown—oceurs
in the middle Miocene of the Darién area in eastern
Panami (USGS locality 8477).
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Occurrence : Middle and upper parts of Gatun for-
matiou (middle Miocene). Middle part, localities 147g,
Gatun Locks excavation (Brown and Pilsbry’s record).
Upper part, eastern area, localities 175, 176, 1764, 177b.

Subgenus Talityphis Jousseaume
Jousseaume, Rév. Mag. Zoologie, 42nd year, 3rd ser., v. 7, D.

238, 1879 [1881 (D) ].

Type (orthotype): Twyphis expansus Sowerby, Recent, locality
unkown (presumably West Indies).

The region where Typhis ewpansus occurs was un-
known until Olsson collected at Monte Cristi, on the
north coast of the Dominican Republic, speciinens
closely resembling Sowerby’s illustration (Keen, 1943,
p. 83). Until then it was thought that Zalityphis is
extinet in the Caribbean region.

Talityphis appeared in Florida and Haitl in late
early Miocene time; reached its widest distribution in
the middle Miocene: Florida, Jamarca, Dominican Re-
public, Trinidad, Colombia, and California; and sur-
vivesin the Caribbean and Panamic regions.

Typhis (Talityphis) alatus obesus Gabb
Plate 31, figures 3, 4

Typhis obesus Gabb, Am, Philos. Soc. Trans,, n. ., v. 15, p. 208,
15873 (MMiccene, Dominican Republic). Pilsbry, Acad. Nat, Sci.
Phila. Proc., v. 73, p. 8534, pl. 28, figs. 5, 6, 1922 (Miocene,
Dominican Republic). IKeen, Jour. Paleontology, v. 18, p. 66,
1944 (assigned to subgenus F'alityphis).

Typhis alatus Sowerhy, Prown and Pilsbry, Acad. Nat. Sci.
Phila. Proc., v. 63, p. 334, 1911 (Mlocene, Canal Zone). Ols-
son, Bull. Am. I’aleontology, v. 9, no. 39, p. 132, pl. 10, fig.
15, 1922 (Mioceng, northwestern Panamai).

Typhis alatus obesus Gabb, Dall, Wagner I'ree Inst. Sci. Trans.,
v. 3, pt. 1, p. 151, 1890 (Miocene, Florida).

Typhis (Talityphis) aletus obesus Gabb, Woodring, Carnegie
Inst. Washington Iub. 383, p. 294, pl. 18, figa. 3, 4, 1928
(Miocene, Jamaica). Keen, San Diego Soc. Nat. History
Trans., v. 10, no. 2, p, 53, 56, pl. 3, figs. 13, 18, 22 (Miccene,
northwegtern Panamd). Gardner, U. 8. Geol. Survey Irof.
Paper 142, p. 527, pl. A3, figs, 13, 16, 1947 {Miocene, Ilorida).

not Typhis alutus obesus Gabb, Maury, Bull. Am. Palecntology,
v. 10, no. 42, p. 214, pl. 36, figs. 6, 9, 1925 (Miocene, Trinidad}.

Moderately large, greatly inflated, strongly shoul-
dered, spire moderately low. I’rotoconch relatively
large, consisting of about 114 whorls. Whorls bearing
four or five lamellar varices, ending on shoulder in blunt
hollow spine. Tubes alinost midway between varices,
but closer to preceding varix. Suture extending from
aboral side of varix to base of whorl. Another suture
extending from spine of preceding varix to aboral side
of tube and along adoral side of low partition abutting
against preceding whorl. Tubes and spiunes generally
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broken to base. Spiral sculpture absent on spire, ex-
cept for pinching at shoulder. Body whorl below
shoulder bearing four weak spiral threads, most con-
spicuous on flank of terninal varix. Aperfure moder-
ately large. Terminal varix greatly expanded, its edge
strongly frilled by the four spiral threads; basal part
bearing three other weak frills. Siphonal canal evi-
dently short, tip broken.

Height (not quite complete) 29.4 mm, diameter 22.3
mm (figured specinen).

Type: Acad. Nat. Sci. Phila. 3251.

Type locality: Dominican Republic, Miocene.

A relatively large specimen of Z'yphis alatus obesus
wag found in the lower part of the Gatun formation and
the same form was recorded from the middle part in
the eastern area by Brown and Pilsbry as 7. aletus.
The suture extending from a tube to the preceding
varix is almost obliterated on the specimen from the
lower part of the formation.

The status of 7. alatus Sowerby (1850, p. 48, pl. 10,
fie. 4) and 7. obesus still is as uncertain as it was when
the matter was discussed in 1928 (Woodring, 1928, p.
294). For the time being 7. obesus 1s treated as an in-
flated relatively low-spired subspecies of 7. alatus, as
was done by Dall in 1890, Both forms were collected
in the Dominican Republic. Though they presumably
occur in the Cercado or Gurabo formations, they were
not found by the Maury or U. S. Geological Survey
expeditions in eithcr,

The 7'yphis from the lower Miocene Chipola forma-
tion of Florida, identified by Dall and Gardner as
7. alatus obesus, 1s smaller than middle and late Miocene
Caribbean specimens and has somewhat weaker spiral
sculpture, but agrees in essential features. 7. pterinus
Gardner (1926-47, p. 528, pl. 53, fig. 14, 1947), from the
middle Miocene Shoal River formation of Florida, is
small, slender, and high spired. It probably is closely
related to 7. alatus. Maury’s 7. alatus obesus, found
in the Manzanilla formation of Trinidad, has a higher
spire and stronger spiral sculpture than 7', alafus obesus
of the present report.

7. alatus obesus closely resembles the Recent Panamic
1. latipennis Dall (Ieen, 1943, p. 83, pl. 3, figs. 17, 21,
24, 25), but has stronger spiral sculpture.

Ocewrrence : Lower and middle parts of Gatun forma-
tion (middle Miocene). Lower partlocality 136. Mid-
dle part, eastern area (Brown and Pilsbry’s record).
Chipola formation (early Miocene), Florida. Bowden
formation (middle Miocene), Jamaica. Miocene (pre-
sumably middle), Dominican Republic. Deposits of
late Miocene age, northwestern Panamad.
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Subgenus Laevityphis Cossmann

Cossmann, Essais de paléoconchologie comparée, pt. 5, p. 59, 1903,
Type (orthotype) : Typhis eoronarius Deshayes, Hocene, Paris
basin [=T. muticus (J. de C. Sowerby) ].

According to Wrigley (1930, p. 118), Typhis corenar-
dus, a rare species in the Cuisian of the Paris basin, is
the same as 7. muticus, which oceurs i the London clay
of England.

Lacvityphis hag a range of Focene to Recent. In the
Caribbean and nearby regions it is found in deposits of
late Kocene, late Iocene or carly Oligocene, and early
and middle Miocene age.

Typhis (Laevityphis}) aff. T, curvirostratus Counrad
Plate 24, figures 2, 6

Of medium size, slender, strongly turreted. Tarly
whorls missing. Body whorl bearing four or five
swollen varices forming blunt spines on shoulder. Par-
titions extending up from varices and forming flattened
seales on preceding whorl. Tubes broken, located al-
most halfway between varices, but eloser to succeeding
varix, seated on adoral side of low, swollen axial 1ibs.
Siphonal canal broken.

Height (incomplete) 12.6 mm, diameter 9.6 mm
(figured specimen).

The one specimen of this species, from the marine
member of the Bohio(?) formation at the submerged
Vamos Vamos locality, is incomplete but shows the
essential features. It probably is a new species and is
closely related to 7". curvirosératus Conrad {1848, p. 116,
pl. 11, fig. 29), an Oligocene species found in Mississippi
and northeastern Mexico. It is distinguished from
Conrad’s species by its heavier axial ribs extending
down from the aboral side of the tubes and by the
stronger flattening of the posterior part of the partitions
extending upward from the varices. The species from
the Canal Zone also has stronger tube-bearing axial ribs
than 7. thagus Olsson (1930, p. 58, pl. 12, fig. 6}, which
is found in the upper Eocene Talara formation of Peril.

Occurrence : Marine member of Bohio{?) formation
(late Eocene or early Oligocene), locality 40d.,

Family THAIDIDAE
Genus Thais Roding

Réding, Museum Boltenianum, p. 34, 1798.

Type (logotype, Stewart, Acad. Nat. Seci. Phila. Proc., v. T8,
. 386, 1927) : Thais lene Riding (=Murer fucus Gmelin=
Murca nmeritoidews Liundé=XNerite mnodosa linné), Recent,
eqstern Atlantic Ocean.

Though Iredale’s (1915, p. 472) designation of “7.
neritoides=M. fueus Gmel.” as the type species has the
same effect as Stewart’s, Murex neritoideus was not
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mentioned by Réding. Murex neritoideus has been
discussed recently by Dodge (1957, p. 131).

Subgenus Stramoenita Schumacher
Schumacher, BEsgai d'un nouveau systéme des habitations des
vers testactg, p. 226, 1817.
Type (logotype, Gray, Zool. Soc. London Proc., p. 138 (Stamonite
by error), 1847 : Bueccinum kacmastoma Linné, Recent, eastern
and western Atlantic Qcean, eastern Yacific Ocean.

Thais {8iramonita) aff. T. haemastoma (Linné)
Plate 28, figures 13, 14

Small  (immature), strongly shouldered. Farly
whorls worn. Body whorl bearing a row of low, blunt
nodes on shoulder and a row of smaller, lower nodes
below shoulder. Spiral sculpture consisting of narrow
bands and threads of variable width. Quter lip broken
back.

Height (incomplete) 20 mm, diameter 13.2 mm.
(figured specimen).

A worn, incomplete,: immature specimen of 7 hais,
the only representative of the genus in the Gatun for-
mation, was collected from the 7urritella-bearing silt-
stone at locality 155¢, at the top of the Gatun Third
Locks excavation (unit 12b of section on page 44 of
chapter A). Though it is poorly preserved, it evidently
is closely related to 7. haemastoma (Linné) (Clench,
1947, p. 73, pl. 86, figs. 1-6), a Recent species occurring
in the Carribbean region, as well as in the eastern At-
lantie and the eastern Pacific Oceans. Perhaps, how-
ever, 1t is more closely related to 7. rustica (Lamarck)
(Clench, 1947, p. 80, pl. 39, figs. 4-6, 8, 10), also a Re-
cent species found throughout fhie Caribbean region.
Those two Recent species themgelves are clogely related.
As pomted out by Clench (1947, p. 82), 7. rustica gen-
erally is smaller, is more strongly noded, and generally
has an inner set of ridges on the interior of the outer lip
well within the aperture. The fossil from the Gatun
formation is immature and its outer lip is broken back.
Therefore its closest aflinities ave indeterminable. In
view of the occurrence of 7. haemostoma on both sides
of Central America, that species is expectable as a
Miocene fossil in the Caribbean region.

Both 7. haemastomae and T. rustica are intertidal
species and live on rocks or reefs. Like other intertidal
rock-dwelling mollusks, the genus is rare in the Miocene
deposits of the Caribbean region. At locality 155¢ the
worn broken specimen is assoclated with a large fanna
indicating deposition at a depth considerably greater
than shallow water.

Ocenrrence : Middle part of Gatun formation (middle
Miocene), eastern area, locality 155¢c.
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Subgenus Vascula Miérch
Mirch, Malakozoologische Blitter, Band 7, p. 99, 1860.
Type (monotype) : Purpure (Vasule) melones Duclos (Purpura
melones Duclos), Recent, Mexico to Perd and Galapagos.

Thals (Vasula) aff. T. melones (Duclos)

Of medium size, greatly inflated, spire low, shoulder
rounded. Early whorls missing. Intermediate whorls
worn, but showing low, small nodes, which disappear
on late whorls. Intermediate and late whorls too worn
to show spiral sculpture. Quter lip broken back and
aperture filled with hard limestone.

Height (incomplete) 39.5 mm, diameter (incomplete)
26 mm.

The coralliferous limestone at the base of the La Boca
marine member of the Panami formation on Rio
Masambi in the Gaillard Cut area yielded a poorly
preserved, incomplete, squat, round-shouldered speci-
men of Thais. It is greatly worn and partly covered
with a calcareous crust, except the intermediate whorls
on one side. Despite its imperfections, the fossil evi-
dently 1s allied to the Recent Panamic 7. melones
(Duclos) (Hertlein and Stvong, 1955, p. 260), also
known as 7. erasse (Blainville). 7. melones ranges
from Mexico to Perii and the Galipagos. Many speci-
mens that reach museums are almost, or qnite, as worn as
the fogsil, as the species lives in the intertidal zone on
rocks or under stones.

There is no analog of 7. melones in Caribbean waters.

Occurrence: La Boca marine member of Panami
formation (early Miocene), locality 123.

Genus Cymia Mérch

Mdrch, Malakozoologische Blitter, Band 7, p. 97, 98, 1880. Sub-
stitute name for Cume Swainson, A treatise on malacology,
p. 87, 307, 1840, not Cumea Milne Edward, 1828,

Type (monotype of Ciume Swainson) 1 Cuma suleate Swainson =
Buccinum tectum Wood, Recent, Panam4i to Pera.

Morch cited Humphrey’s anonymous usage of Cuma
on page 35 of the Museum Calonnianum, published in
1797, and also Swainson’s usage. Although he did not
state that he rejected Humphrey’s naines, his proposal
of C'ymia as a substitute name for Cuma, mvalidated by
Milne Edward’s usage in 1828, could refer only to
Swainson’s Cuma. The type of (ymia therefore is the
monotype of Swainson’s Cuma. As a matter of fact,
the Museum Calonnianum was rejected as a basis for
any nomenclatural work in OQpinion 31, issued by the
International Commission on Zoological Nomenclature
in 1912,

Symia ts one of the numerous genera formerly widely
distributed in the Caribbean region and elsewhere in
Atlantic waters, but now surviving only in the eastern
Pacific Ocean. Miocene species of Cymia s.5. are found
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in Hispaniola, Venezuela, Colombia, Panami, Pert and
Baja California, as well as in New Jersey, southiestern
France and Ttaly. The youngest eastern Atlantic spe-
cies occurs in strata at Point Courbaril in southwestern
Trinidad near the Pitch Lake. Though the fossiliferous
strata at Point Courbaril have been referred to the
Oligocene (Maury, 1912, p. 25) and to the Pliocene
(Maury, 1925, p. i7), they probably are of early Plio-
ceno age (Iugler, 1933, p. 55). (. woodi (Gabb},
which is found in the middle Miocene of New Jersey—
far north of the expected range of the genus—isthe only
species of Cymia s.s. from eastern North America. ¢,
caloosang Tucker and Wilson (1933, p. 9, pl. 2, fig. 8),
a Pliocene species from Florida, evidently is a species
of a bunecinid genus. Despite records of fossil and
Recent species of ('ymia from the western Pacific Ocean,
. tectum, the type of the genus, is the only surviving
species. Its radula has been described by A. . Cooke
(1919, p. 107, fig. 31).

I both America and Europe small species of the
genus appeared during Oligocene time. “Triton”
subateeatun Conrad (1849, p. 207), found in the Vieks-
burg group of Mississippi, is the monotovpe of 7'riton-
opsis Conrad (1865, p. 20), a subgenus of Cymia char-
acterized by a slightly notched siphonal canal, slightly
swollen siphonal faseciole, the persistence of reticulate
sculpture to a late stage, and tlie absence of spines.
The Stampian European Cymia monoplez (Deshayes)
{Cossmann, 1903, p. 74, pl. 3, fig. 16} and the Oligocene
Mexican Cymia sp. {Gardner, 1945, p. 186) have the
deeply notched siphonal canal and strongly swollen
siphonal fasciole of C'ymia s.s. Though the columella
of the Mexican species was not exposed when Gardner
identified it, it Lias the columellar fold of Cymia. The
status of . berryi Olsson (1931, p. 105, pl. 18, fig. 6),
ann Oligocene Peruvian specics is uncertain, as the
columella 1s unknow.

Subgenus Cymia s.s,
Cymia (Cymia) cheloma Woodring, n. sp.
Plate 28, figures 12, 15

Large, whorls strongly angulated, strongly spinose
at angulation, hody whorl relatively loosely coiled.
Protoconch missing. Xarliest preserved post-proto-
conch whorls angulated near antelior suture, seulp-
tured with three spiral cords and narrowev axial
threads, forming a reticulate network. Later whorls
bearing strong, blunt spines at angulation and seulp-
tured with closely spaced narrow spiral cords and
growth lines that are finely, or microscopically, lamel-
lar. Below angulation some spiral cords wider and
Leawier than others. Trace of anal fascicle on body
whorl (as outlined by lamellar growth lines) progres-
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sively more deeply notched near outer lip. Edge of
outer lip not preserved. Interior of outer lip bearing
short, strong ridges. Siphonal canal deeply notched.
Siphonal fasciole swollen, strongly lamellar. Columel-
lar fold strong even at aperture,

Height (almost complete) 76.7 mm, diameter (in-
cluding spines) 51.5 mm (type).

Type: USNM 562590; two paratypes, Stanford
University.

Type locality: 136 (USGS 16912, north side of
Transisthmian Highway, knoll about 30 mcters north
of highway, 1.2 kilometers northwest of Sabanita,
Panam4i), lower part of Gatun formation.

COymia cheloma 1s represented by six specimens, all
from the lower part of the Gatun formation at locali-
ties 136 and 136a. (Those two localities actually are
two collections from the same locality, or practically
the same locality.) This species is onc of the most
conspicuous of the fossils found in the lower part of
the (fatun, but not in other parts of the formation; in
fact, the genus itself was not found in other parts of
the formation. Tt belongs to a group of large or mod-
erately large, strongly spinose species that have a deep
anal notch at maturity and a relatively loosely coiled
body whorl. This group of species is found in the
southern part of the Caribbean region and in the east-
ern Pacific region: Trinidad, Venezuela, Colombia, the
Canal Zone, the Darién area of Panama, Perti and Baja
California. These species, with the exception of oune
from Trinidad—Cymia drightoniane Maury (1925, p.
215), now considered of early Pliocene age, the young-
cst species of C'ymia in western Atlantic waters—are
of early and middle Miocene age. The anal notch is
much deeper than that of the type species of the genus.
Were it not for the variable depth of the notch in
other smaller Miocene Caribbean species, a subgeneric
name would be justified for this group of species.

C. cheloma 1s most closely related to €. buchivacoana
H. K. Hodson (Hodson and Hodson, 1931, p. 38, pl. 18,
fig. 4, pl. 22, fig. 2), which occurs in the middle Mio-
cene of Venezuela and in deposits of the same age in
the Darién area of Panami (USGS localities 8433,
8477). The spincs of the Gatun species ave not us
strongly compressed in a plane parallel to the angula-
tion of the whorl and the spiral cords above the angu-
lation are narrower.

Occurrence: Lower part of Gatun formation (middle
Miocene), localities 136, 136a.
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RAElTTer, CMOEUM o oo e e
Caecuin ol __

cngistoma, “*Rostellaria’” 173
anghillane, Globularia. e 159
angulifere, Latlaring . o.oooo o e 17
angustior, Alebine_ __ 1580
QUgUAtirime, Cypraea_ ..o . o 194
hyaena, Cypraea. .. 194
antillarum, Murer 215
anbigiea, ORI ... 203
aentiguum, Morum cl_ 149
Morum (“Ondscidio™) el .. 148, 203, pl. 25
anwg, DUSOrsi0 L e 205
B 205
apanium, Meiocerax 163
apeney, Semitaesis 184
(Fuolimapharia) . o oo o e 150, 198-199, pl. 26
APROCUDTIER . - - 196,197
areella, CHSOeMBE. - . L. o . 186
{Cirsotremapsis) € . e dm e em oo 152, 186, pl. 38
AT IR . e 183
Architecfonica. . ... 183,169
Architectonicd S, S._ . e

Arehitectanica almagrensis
alveata
aff. A. alreaia
eudaidela
cl. A. fungine
pabrielensis____
gramelata_ .
nobilis ...

ehipolana___
karsteni.
ROVILES. e
PErSPECn o e
quadriseriata
wallonendis. . oo
suhsp.
Thicns
sexlinenris corusca.
Aaughti_ . _

Archileetonica sp....__ 149, 150, 164, 165, 167, 168
(Architectonice) ef 4. 151, i85
wolilie karsteni__ _154, Y67-168, pl. 30

ROMTES - e 132, 166-157, pl. 29
guadriveriata 163

rhicua _-. 150, 164, pl. 26
SETHTEATIS oo o e e e e 165
(Psertd@orini@?) ST o oo e e e 151, 184
(Stellaxivy afi. 4. alveado____ e 149, 163-184
Arehitectonieidae . e e 163
erenaria, Serpula_________ - 161
asperandum, Biltivm usperoides__ - 180
Asperiscala 182,183
aspergides, Alabing 179, 180, 181
aeperoides, Alabima. .o iins 152, 180, 182, pl, 38
cenuliculate, Alebing_.__. . ___ ... 152, 180-182, I, 38

152, 160, 182, pl. 38
180, 181

Alabing asperoides. .
“Bittium”. .

esperandtim, BRUM . e 180
Astromaens oo 1504, 166-169,170
“Athlela (Volutospina)” e@raceli_o o .o 203
Atlenta lamanonii 197

rolundata 197

aouleyeti 197

(Atlantideo) Hasa___ 197
Atlantidae. 197
Ablantidea_ . 197
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Page [ Puge
atriformis, Hemisinus 157 Craceidae e s R
(Longiverena} n. $p., ef _ 157 Cagoum. __ PR 1) 4
gulade, Ectinochilus gyoudichauwdd ____ . . e 183 anellifer iena. 163
B T e s L 183 of. C. anellifer e 132168
properegulore e 162
TOUIOTE o e . —eeo 182
198 ¢f, C. regulare . e mcmeooo . 12,102
198 Caecum? sp e 2t
Radro_ o T i T £ U iy
(Miogalea) hadra 134, 193, pl. 37 amphifrites, RRursa ( Colubrelling) ____ L2, 207-208, pl. 2
belcheri, Typhis 220 | Caimito formation, exclnsive of Madden basin 150
belemmituon, Terebellum_ 192,193 of Madden basin } 150
beternnitum? Terebellum (Seraphs) . oo il 1440, 192-193, pl. 25 CHIOEI8CUIUS e e el 1649
Bellordio oo . 174 TELfEMES oo e e e 188
“Betlardin indica . . i3 Caloosalde o oo 181
7/'5'31""3‘1-—--——-—-_—— w3 caloosans, Cymie 223
bellustrivta, Saleria - I8 evmmamite (POSSIDLYY - e 149, 170
Bellalora. ... 172,173 175 cempenulaiug, Pyrarisinus oo ... [
wrericana. e 2T, MO e oo et e 132, 208-200, DL 33
citr(fr:n.a, , - 1T80T5 ) wnabing, Rhinockanis (Ochetnelavo) coslaricana _ 152,17/-172, pl. 38
foriduna 17205 | canalicutats, Alobine 180,181, 152
gomphoceras._ . o1m2 Alabine ssperoides_ 152, 180-182, pl. 38
palaepchroma 22058V copeliculatum, Bittium RO |
wechesensia. ... - AT capalis, Strombus. - 193
bermauderi, Orikaulaz. - WU cuncetloria cossmanai 205
berryi, Cymia 228\ aoneeliata, Cypraedin. 156
bifrony, Strombus_______ 19 ondisate, Runella - _ e 207
bisuleatus, Heliacus S 189 4 canellei, Lepidocyclina. I, 164
:_Bi‘tf-.inae« e 178 (Lepidacyclin) . 49
ff’-’:’?”'{"'”-fﬂ - 178 capbasenyis, Pofomides_ _ 177
Biltinm” @Peroides ..o W8, 8L | o nadve? gainmensis. 155
Bittium gsperaides ayperandim .- 180 Capulus? sT- o 1
boipler 151 caraenti, “Athlsta (Veludospine)’ ... 293
canaliculotuIn. oo - - < 180 hasen, Fioula... . o 211
cerithidioide_ . _____.. .- D - T T . —.. 214,212,213
collinsii - 179 cartmsse, Fiens. ... eeem oo 150,152, 154, 271-818, 213, Dl. 36
OiCTIEm 152, 174, pl. 38 micronematica, Fieus_ 150,151, 211, 2£2-213, pl. 27
perieatlumo e e e e meen 182, 178188, L. 3R IS Ol oo - 1BO, 203
permuiabile 179 Fiens carbasete . __.__ - 130, 152, 154, 211-212, 213, pl. 36
oMl ... 151, 178-179, pl. 28 Pyrula_. L a1l
bivericalus, Typhis 220 caribbaewm, Cym
bocasensis, SeORSI0 oo mro e - eoooo-- 201,202 curinatym, ‘Feinastome afl
Bohio formation.. . .._..._.__..._.___.... S eaeea. 149 Teinostoma ¢t ... _. .
Bohio(?) formation, INETINe eIt o o e oo e oo 148 carnicolor, * Murer (Murersul)___
barpler, &Mium—--——--————---—-—-»—T—--—-‘—————-——--—--—-—---------- EEECEEEEECEEEE i81 caranicnsis, CYProea. ... ...
bolivarensis, " Polamides (Pyrazismun)™ ... ... . T 178 SiphOCYDIOes oo ..
boussingaulli, Burse (Marsuping) efbofoseinle ... 07 |« Cassidaria lintea. .
brevifrons, Murer 216 | ovidaria strigte. . o
(Chicarens) . 152, 216217, pl. 35 sublocrigala. .. S
briphtoniang, Cymia e 2 ~osdididae oo
brunneopicia, Scaling Cassididas? o e
S_caﬂzw.a CI_ Cogsis coronadoi___ .. S,
Mheciaum echimophorum ... . . L0 .. 187 Foponiea. ... e
PEIEG e oe w0 e e e . - 214 monilifer.._ _
GIOWEUTR e e e e 140 monilifera. . N
promwleium. . ... e 199 recEUAG o o ;
Raemaestorae. .. .. 22 FRGETS o e e e
H Duceinum” infletem 199 (Pﬁah'um) dalli___
Duccinum infermedivm 198 BORATEF T L e e 200
persicum. . 220 date, Fuplewst. oo -
tectuwm . - R 223 Ranella e e e _ 218
burhif:.acoam. Cymza. -- 22 | yepn, Cyproca. .. . L e 1
trufoniug, Murez. .. . 207 cedroensis, Strombus (Onstrombus?y . - _. R - - 189
Bulls fices. . 210 centiquadrata, Semic@ssi8. .o L. oo oo 200
l'erebellz..bm ---------- -l cerithidinide, Riftium_ .. ... . e 180
burdigelensis, Pulguroficus N3 ihidivides, “Alaba’ . 180, 181
Pyrula. oo 213 ATGDR e e 181,182
burhinus, “Sirombus” < B e bhidAC B [N ]
Burse e S v I ethiinae. o : 170
caeluta e . j(:g Cerithinm.. L I /= ¢ 74
corrugata......... el T s dORSOTIF . e 1E0,1T
enbaniana. . « Ceg‘thiw;w:)" COTACIRUT C - e e 113;
entilabris_ ... ..__ _- R, 7
qmnzz:z:,b;c Cerithivm erythroeonense .. 1_7'0
pondercsc GEMUMAMUI L. 171
pustulose_ ... ____ ¥ Certthium’ gomphoceras . .. ... ... 173
(Colubrellina) caelata amphitrites Cerithium herculeenum ... . 170
{Mersuping) clbofesciata bovssingnulli ... ... .. ......... 207 “ Cerithium’ nudum?_ ... - 173
BUISIAe . e e e ettt e 20T Dal@RICATOTG . . . ol - 173




Page
Cerithium perloricoensis.____.._...... carrugaia, Bursd_ . ___........ e ademe 208
* Cerithivm’’ prismdticum_ _ eorrugatum, Meorvem . ... _______________ - 208

subnudum. ...
Cerithinm yuprasuleatum__
“ Certthium™ pellicalum__
Cerithium sincium___
“ Cerithinm’ aff. * C.7
Cerithium pulgatum

carusea, Archilectonica sexlinearis. . ____________. _
176 cossmaenni, Concellaria
. 173 costaricana, Phinaclasis
174 costaricana canabing, Rhinoclaris (Ochefacfm‘a), _. 182, fr1-1v2, pl. 38
174 atena, Rhinodlasis. . ________..... R 3.1
171 erassa, Thats R 223

165, 167
205
e 172

149 crasseling, Ampullingpsis. ... 159

149 Crepidula galunensis 155

149 el. C. maculosa 155

173 Crithium verlogus 17
179 Crucibulym 155.
(Thericium) mimeticum__._._.. .. e springoalee nse 155
(Thericium} n, sp___....._. 171 cubaniana, Bursa s 208
Chagres sandstone, inclading Toro limoestone member___ ... .___ 154 Cucaracha formation. s . 150
chapert, Seelaria ... ... 184 Culebra formation, exclusive of Fmpemdm hmeetone member, moll _ 18
CStemorhptis' ol 1®d 185 including Einperador limestone merober .. .o . _______._. . lag
cheloma, Cymia (Cymia) - oo e ... ... 1.:2 285-224, pl. 28 Cuma. . ___ R, 223
Chicoreus. 216 SUlCala .. 223
TOMMOSUS_ ... curia, Alabina____ ceeeoan oo 1O, 181,182
chilona, Cypraea. ... ... ... .. curvirogiratus, Typhis .. ___.__. 222
Cyproencf .. ... e e Typhizs aff el e .. 149
chipolana, Archilectonica nobilis.__. _.__... . .. . Typhis {Lacoityphis) all 149,282, Dl 24
ehipolanum, Morum. . . ... _.. . cupieri, Lemtnting, .. ... ... . ... ... R 1 |
(M Oniscidia™y of .. ... . . Cyclosirema quadriline@lum_ . . .- ... ... . e . 158

* Solerium granulatum® . ____ .
ckipolanum tempanum, Morum.. . ...
chirnense, Morum_ __ . ____

Cyclosiremiscus pentrgonus___ ...
cylindracene, Trochus

s wwaoo_a____ 183
. R ;14

e o em clindricus, Helicens. ... 16%

chiraensis, Ficuy e Trochus 168
Costrombus. . _ . ______________ e ___ 188 189 Cymatiidne. __.._..____ 203
Qostrombus aff_.. . 148, 149, 185186, pl. 24 Cymmativm . 203

“ Strombus' 188,159 caribbeewm 25
Yasile____ . ______.__._ [ ceewo 218 chlcrosiomum 204
chiorasformam, Cymat.'um - 204 cynocephalum 205
chrysasioma, Murer. 215 Jemorale_ __ . _._.__ . 208
Creolrema__..._________. - 186 nicoherieum ... .. 204
arcella_ e 186 OFUGII i e 204
datli_ . - - P 186 PUEATE e 204, 205
Femnanensis. . _ B e e el 186 (SeDFE) OGWIIem . oo oo ___.._ e ———— 150,204, pl. 27
togatum.. . .. ______ ______ - . 186 pileare henfevwmn_ . ________________.___.. 152, 204-205, nl. 36

(Cirsalremopsis) of. C.areelle 152, 205

cttrane, Bellotara
eitrinensis, A mpui‘[mopm,,,,

elalhrafa, Distorsfo . . il . ___.._ 205206 frdghtoniona . - oo Lo o o _________. - 2
relicudate__________________ - R 206 buckivacaara 224
clathratunz, ’.'rn‘r)'n - R - L. 205 caloosana 223
lathratus gotungnsis, I)mturno,,,, R, e . 20B wmonepler_ . _. 223
{Dristorsio} ... ... I e m i mae o 205 feefum. . __ . 223
Clgea. ... e e 171 223
(““ Qcheloclava™) vineta_ . ___ . _ JE .. . 175 I 223
(Ochetoelava) afl. vinela___. . 174 {Cymia) chelomo
clapator, Murez . ._____ __ e e 205 cyaocephalum, Cymalium._ .
cochien, Scalaria - I 186 Cypraea____._____________..
cocleana, Sconsia__. .. _. [, . 200 almirentensis
Semicaseis - -2 endersoni__ .
coliatus, “ Murer e .o217 argustirima ________
collacoensis, ** Natica (/lmpui’!ma?)”..-. P 1 1| hynens .._..._
eolfimsii, Bittfum. . ... .. ... 179 caroniensis .
colombiana, Fiews. ... ... Lo 211,202 cayape ...
Colubrellina. ... ... _ ________._. .. [ RSP . 4 chilona __
communis, Fiens. . . R _ oo 210,211 of. C. chtlona

condite, Ficuls {Pyrulq) sp, cf .

.- elegans
conditus, Murer . __.._.___... grahami
conrads, Tyrritella_____________ _ kenekeni__
constricta, Distorsio_...___ amandusi
foridano, Distorsio___ I tacrimula
megindyi, Distorsia. _ . polreranis _
constricium, Meioceras 163 afl, C. henekent
contorfe, * Terchra’ .. ___ . . . R 173 of, C henekent ... ..___.. I
Conus berebellfumo oo R n Rhenikeni. .
conpolisium, Terehellum .. ________ . 192 henikert ..
canpoluiwns, Seraphs_____. 192
corectnim, ¢ Cerithinm'_. 175
cornucepiae, Meioceras . 163
copnurectns, Murer__ .. __ [ .. 216
(Prylionatus) . ... - . . 28 projecta.
corenadol, Cosaiz____ IR - I 198 rugosT , -
coronaring, Typhis . ____ - - - I e 202 HETIg e e e e e oLl . 198
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Cyproco— Continued Page Dolivm of. gales—Continued
trberge - 194,195 sagrae
3 o 149 sp. indet....___._
(Adusa) subemygdulum._ 197 Dolium? (Iindelium) sp. indet__
(Muracypraea) .o ... won--- 152, 194-186, pL 31, pl. 32 Dolium (Malea) sp
henckenti_ ... ame 152 domingense, Morum
Cypraedin 195 domingensis, Pelaloconehbs ... . . ... L. 161
cancellafa_ 196 dominicensis, " Trophon™' ____________._.. e e 217
ELEFOME . e e 106
cf, C.elegans..._.. . . 196 E
JEREIFATS e emoemo e N - 1gs | Echinochama 172
SUBEIEGAME e e e e e e e 196 echinophora, Galeadea - 197
aff, €. subelegans 140, 193, 195 Echinophoria_._.___ - . 198, 19%
Cypracidas_ 193 echingphorum, Buccinum.. . 17
Cyprasortis_ 193 Belimorhilted o e iaaoan 19%
193 goudichaudi. _ 193
suleds.__. 193
D cf. E. gondichaudi 148, 149, 193, pl. 25
dalli, Bathygalea__ . e 198 edwardsi, Globularie (Waluiz) 160
Cagsiz (Phalitem) o e 198 elegans, Cypraee. . _____________ 196
CHSOTTETM o e e 166 Cypraedia.._____.._. o196
DAl T o < o e 217, 219 Cypraedia ef________ .. 196
dnstg, MUTET .o e l. - 215 eleutheria, Scaling. ..o 188
decussate, Distorsio... ... - 206 elliptica, Maolea 208, 209, 210
gatunensis, Distorsio_ . ---- 154,205 Mulea? el e 152, 209-210, pl. 31
Distorsio (Rhysema). ... 152 205-206, pL. 34, pl. 36 Emperaderlimestone member of Culebra formation . .. oo ooocooccccacaoooae 150
gimillima, Distorsio_ .___ R S, 208 E00ene 80T | e e em e mmm——mam e —m oo 148-149
Dislortriz. oo 205 Eocene 0r OLgOeene Serios. o e 149
decussatug gulumensis, Dictorsio.. 205 EOCUPTAER . . _ - oo e e e e mma i mm e 19
of, gatunenasis, ? Digtorsio_ _._ 205 (Apiocypraea?) kennae . ... 152, 196-197, pl. 32
Serpulorbiy 161 ephnidia, Solarielia 149, 156-157, pl. 26
dennisoni, Morum PP . 202 Epitoniidae e n 182
densecostata, Malea oo - o 209 | D PEOMIUI . o e e e e e e 182
Fingens . . .. 209 DI OMAIIR 8, 8. e eammmem 182
Dentalinm frochaea 162 eucleanin 183
dentutue, Typhis.__. 220 “ Epitonium’’ ferminianum 186
dentilabris, * Cerithium™ IR 178 E'pitonium follaceicostum 182
Terebralic [ £ 183
dentilabrist, Terelbrolin 151,178 183
depressa, Solariella 5T novanglice 183
Solavielle . sp., cl 156 Fushii ... 183
Depressiecale e - 182 scalare_ 152
Description of Tertiary mollusks—eontinued from chapter A . 154156 SCIPIO_ ..o 183
Direcerithium i me e - ITE-ITS | Epilonium’ foroense insigne 184
12/ T 148, 140, 172, 173, 174, 175-176, pl. 24 Epilonium sp.________ 150, 151, 182
CMErICANUT . 172, 173, 174,175,176 “ Epitonium®’ sp.._. - 154, 184, 1l 37
MATIENSE. .. 173,174,175 Epitonium (Acerilla) pseudoleroyd e 187
cf. D. mariense 174 {Asperiscela) ef. I, gabli _.- 152, 183, pl. 38
pinolwn ... e o emmmammmmnmmma oo 173, 174, 175 of. B. rushii -~ 152, 183, pl. 38
wechesense 172-174, 175, pl. 24 (Aszperisecia) sp _ 152,182
uft. D). wechesense {Cycloscala) eumelrum. ... 182
whitfieldi_._ .. [ L 178,174,176 {** Depressiscale’”) eucleanum. .. 154, 183-184, pl. 28
SPucnnn . . (Epitoninm) of. K. folinceicosium. . 152, 182, pl. 38
Dizcokeliz retifera._ .. (Ferminescela) ferminianum.. ... .. 136
Distorsio__.._. (Nitidoscela) aduncum 182
Distorigo DEREMIUM - - o e e i m i m e e e o 182
(Sthenorytiz) loroense . 184
1 epomis, GORYSHCOT oo 140, 213-814, pl. 26
clathratus gofunensia_ .. _____ 206 Gonyayoom ¢l e aeiaan 214
CORGITECLO . o e 200 | ergthraconense, Cerithium . oo ooooooiC
Roridena. ... escheri, Teclochara afl____
mepintyi eucleanym, Kpitonium.__ .
decussata. .. ( Depressioald”™) oo e e 154, 183~184, pl. 28
gatunensis.. eudaidel, Archifeclonica 164
simitlima. ____ eumelrum, Epitonium (Cycloscela) .. 182
decussafiy golunensis__ ... 205 Fupieura 218,219
? Distorsio decussatus cf. gatunensis s )] BGUTBLG - o o oo o e amina i m ik mmmmmmm mt e mm 218, 219
Distorgio gafunensis e iemmmaen 206,206 | Brpletira” griPrt oo oo a i ek ciemmmmmmme oo e mamann 218
AT, JOERERETAIS e o o woom oo T 208 | Ewplerwra maurbciformis_ e e 219
megintyt 206 PTG - nemmmmm e ) ]
reticulnle 206 | ¢ Fupleire” smpsomii e 217, 219
clathrate Eupleura thowmpsont. . _. 152, 154, £18-280, pl. 36
simillime. ... e eulhynia, Sthenorylis Loroeasis_ . oo 154, 185-186, pl. 37
(Distorsio} clathratus gatunensis erpansa, Scolaric 184
( Distoririt, Persona) gatunensis TPanaus, Typhis i cmmmmeme o 221
(Rhysema) decussela golunernsis
Distortriz decussate F
PO o oo oo mmnnan 205 | ¥amilies not covered it Chapter A ..o ove i 160-224
A0domI M, SERUIR e e e e R 156 Founal summaries of species _ 148
Dolium el galet. . oo .. 2 203
PEFRIT e oo it 210 M UTOT e e mmmm e nm — e m mmmm e m A<k m 203




floridanus, Pealoconchus

folinceicostum, Epitonium__

Galeodeq? of. @, nodosa_

INDEX 233

Page Page

fenestralis, Oypraedic e 196 golumende, SIMUM .o 156

Sfenestraia, Helimeus_ . _____.___ 169 Solariem .. e e ---- 168,166
Seneetratus, Heliscus 169 gatunensis, Capulus?

Sermindana, Scala 186
B L 187
Jerminianum, ¢ Epi 186
Fpitonivm (Ferminoscela) 186
Ferminoscalo 186
peeudoleroyi__ 187
Ficidae_____ 219
Ficopsis_ . 213

Fictde coTOGBER. oo

_____________________________________________________________ 211, 212, 213
150, 152, 154, 21 1-212, 213, pl, 36
MICTORETABLCS . o e ———— ———————— 150, 151, 211, 272-£213, pl, 27
o, F. carbesea MicTomemalies oo o . 150, 213
chiraensis . __.__ 210
colombiana._ 211, 212
COTRIRUIIY. 219, 211

microneimnatice .. .- 213
mississippiensis 219, 211
of. F.oonissieippiensis. o . 146, 213
papyratic 210
poaraenyis 211
peruriang 213
pilshryi._ 211
of, ¥, pilsbryi 150, 152, 210-211
frimitaria. _____ e __ 212
LT L U 216
pentricosa 210, 211, 213
afl, ventricosa 211
rentricosus 154
WOOBTITUFE . oo e e e e e e e 213

Sp. (F, ventricosa group) . .

Fiews?sp. .. _.____.
Jischeri, Globtdaria
(Globulariay aff______._

Flemingi, ' Terebra’ . ot e e e e £73

fioridana, Alabine adamsi e 181
Bellatara. - . e 172,175
Diatorsio conStritha e 206
R 206

Petaloconchus aff, ..

(Epitonium) of .. __.____..

Foraminiters, from Bohio formation 149
JUERS, A Urer e ma— e 222
Fubgurefless . et 213
DUrdigalensis . oo 213
Junging, Architectonica of ________ e 149,164
Jusfforme, Terebellum_ .. 192

Jusinoides, Paziella_____

(Dallimurexr)
G

gubbi, Epilonfumm . e 183
(Asperiseala) ef. . om oo e e 152, 183, pl. 38
OTthamlBz_ e .. 190, 151
Sconsia l8epigmt@ . - ... e 201, 202
Turrifellz 156
220
(PRIsbrityphis) . e 152, ggo-421, pl. 32
gabrielensis, Architectonica_ emcmmaman.- 184
golea, Buccinum 210
Dolium ef 210

gastrodon, “Polamides™ e 178
{(}astropods—continued {rom chapter A _ 154-156
Gatun formation._ . ..o ___ 154

mollusks. L .. 152-153
Qatunelllo formation .o s 148-149

gemmalum, Cerithium
gibberulus, Sirombus
gloncum, Buccinum

grahami, Cypraca

Crepidula._

Distorsioafl..._.______
Digtorsio clathrafus__._
decussata

Distorsio { Distorlrix, Persona)
Distorsio {Rhysema) decussate
Distoririz_.__
Murer.__ -

{Phyllonotus) ____.
Paziells (Penamnurer) - oo ceeeeen
Sigaretus (Lupia)
Solarium granulatum 165
BErOmOME . e 152, 189-160, pl. 23
Turribella e e 156

Ectinochilus el______
sulada, Fctinechiluy_

Phalium

Globularia
ORFUAIBTE . .. e e et
fischeri 158,159
{Glotmlaria) aff. G. fiacheri _. 149 158, pl. 26
(Waluic) edwardsi______ 160

Globulariinae . __ 158
goliath, Malea . __..__ 209
gomphocerys, Belletara_ .l 172
“ Cerithium’ i73
218

grande, Morum (Onimusiro) 262
graniferus, Serpulorbis_ _ 161
granulala, Arehilectomic. ... 165
e Tmica88i8 L e a e um 200
gramulabuin, BUCCiRUm_ e 199
Phalivin {Semieassis) . o oooo_.._._. 199
Selaritem ... 165
“granulgtum’’ ehipolanum, “ Solarium’” 167
granulatum gatunensis, Solarium 165
grippt, * Eupleura™ 219
guopiana, Natica 156
““Natica™ . ____ 156
guppyt, Pachyerommium alf. o __ e 148, 158
H
hadra, Bathygolea . 154
Bathygalea (Misgalea). 154, 198, pl. 37
.. 22
TREEY oo . 22
{Stramonite) afl 152, £22, pl. 28
Hanleyona, Turrilella (Hausialor) aff 166
karrisi, Morum 203
Pyrazisinus____ 178
220
horveyensis, Alabine edemsi. ... e 181

haughti, Architeclonica 8ExTiNeETIS oo oo ao o oceeo oo 167, 168
heberti, Heligcus__

. 168

Hollaeldas._. - 188
Heligeus 168,169
Ul LaIS e 169
cirlindricus 169
Sfenesirala 164
Jeneslratus. e 169
heberti 168

169

109,170

168, 169, 170
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INDEX

Heliacus—Continued Page Page
SEOMETRGTGE - - el 154, 169, 170 lena, Thaifs_ . . _____ . ... O, 222
(Astrenacus) enaglyptus. . 152,170, pl. 30 | leonensis, Alabine adams! 181
BlONETANAE . oieei e o ee - 152, 185-170, pl. 30 Lepidocyelina canellei 164
Hemifusus remondii 213 POMCATETTE - o e 164
EIeTmERERUS - oo e 1567 poroula_ .. ... 149-
atriforinis_ ... 157 weylandvaughani_ ... .. ann . 1]
iineolaia 157 (Lepidocyclina) canelici 149
oeciscus, 158 (Nephrolepidine) vaughani. ._____ __ - e

aff. H. oeciscus. 150 Leucozonie (Lugena) sp. ofl. L. smaragdula. 201
tubereudatus ... 157 lineata, Melania 157
(Longiverena) 1. sp., ¢f. K. abriformig. ..o o o e ce e oo 157 timer bun, Terebellum . . 191
oecisus ___ 149,157, pl. 25 1567

off. Fl.oeciseus 167-158 157
henekeni, Cyprace 104,195 Ynten, “ Cessidaria™___. ... .. ... ... e 200
Cypreeg off 194 lisse, Atlante (Atlantide) 197
Cypraead ¢l e 194 Prot tlanfa (Atlontide) _ 152, 197, pl. 30

Cypraea (Muracypraeg)
cmandusi, Cypraca
lgerimulia, Cypraea

potreronis, Cypraea. - - 194, 185
henicum, Cymativm (Septa) pileare
hepikeni, Cypraea___..__ .. . eme—men 194,195
henikeri, Cypraea__ _ 194,195

Siphocyprasa.__ 184
herberti, Solariuwm 168
herculeanum, Cerithium 170
Heterosleging panemensis________________________ 149

Hirtoscala
kynena, Cypraea engustirima
hysiricinus, “ Murez”

indica, " Bellardia™ ... s . 173
inflate, Cypraca
inflagum, ** Buccinum®
infracerinala, Turritella, .
infrnfaratus, Potamides_
ormed. .o __._.
suprastileains ___
infundibulifornis, Helizeus (. _
inorpatues, Grthaular . ..o _________
insigne, ¢ Epitonium® toreense . . ____________
intermedinym, Buccinum
intreornatum, Solorium
Introduction
irregularis, Petzloconchus
Vermetus. .. ______
isthmica, Siphocypraea____......

I
jenus, Cerithium (Bellardie) ... _.. . . - . 178
Feponica, Cossis F 198
LT3 L U 150

K

karstend, Archifectonica wobifis . ___.__..
{Architectonica) nobilis. _.___.__.. ..

kennae, Eacypraes (Apiocypraee?) ... ... 152, 156-157, pl. 32

kernianwm, Agasoma? (Trophosyeon) . e ____ 213

L

La Boea marine member of Panarnd formation
laccopoia, "Muricopsis™ __.____ .
tacrimula, Cypraec Renekeni
tacunelle, Solariello. ,_________
ladd frankiinae, Pefalocanchus__.
taetigata, Scomeld .. ___.__. N
Sconvia leepigala___ .. e .
gabbi, Sconsia
lacvigal., Sconsig .
sublacvigara, Sconsie. ... __._..
Leewisyphis . .
lumenonii, Aflante_ . _
tamarekii, Pofamides.
Lampusia_. .
iatilgbris, Mulea .
latipennis, Typhiz. .
Lemintina___.
erapderd. Lol
papulose__ . ______

P 167,168 |
B 154, 167-188, pl. 30 1

listrota, Turritello.
Littorine engulifera_
Iongirostra, Renularic
Longiverent ..o
Towed, Fleligeus_ . __
lychnia, Paziella (Dallimurer) ... ... . ...

149, 180, pl. 26

%4
macudata, Solerielld . i 155
maculose, Crepidviacl ______________ 155
219
TRAFRIICO, SCTIGIIR e e e mmmem e 187

Maler. . __..__ ..
Lamura_____

- 154, 208, 209, 210
- 152, 208-209, pl. 33

densecostaie__________ e imeaen- 209
elliptica ___ -. 208,208, 210
Maleat cf. M. elliptice. ... __ e 152, £05-210, pl. 31
Malea goliath_ ... 209

Iatilabris
POMAMR L. i
rirgens. ...
densecostata

Spo.-.
Malea? sp._ _
mammale, Burse
Margaritinae_ __.......
Marginocypraed oo oo L
PAraguena
mariense, Dirocerithium
Dirocerithivm cf.__
mariensig, Morgania_
matsoni, Potamides
megintyi, Distorsio_

comstricta_ . ___. _..

Meioceras RO |
amblyoceras_____ 152, 168, pl. 31
epaniurm [ [
constrictum 163
carnucopine 163
pitidum..____ 163

Melania lineala_. 157
ifneolata_ ___. U 157
tuberculota_ ... S 157

melanoided, ScOl@rin_ . . e 142

mwmelones, Purpurd .23

(Vasulay._._ 223
T I - 243
T T Y 154
(Vasule) aft 228

nessoring, Murex . . ____.____. 214

michaudiena, Cypraea. . 195

micronematica, Ficus. .- .. 213

carbasen__ ... 211, 2i8-2449, pl. 27
150,213
weeaa. 212

mimeles, Turritelle
mimeticum, Cerithiutn { Thericium) _

Miocene series_ ... 150154
Miogalea el 158
Miagypsina panametisi 164
mississippiensis, Ampullinopsia____ __ _ 158,159
_ 210,211
- 149, 210

158



Mollusks, from Bohio formatlon..

from Bohio(?) formation_
from Caimito flormation

from Chuagres sandstone___. __

from Cualebra formation
{rom Gatun [ormation
from Gatuncillo formation
montlifer, Cassis. _____
manilifera, Cassis
monitiferum, Cassiz {Phalivm)
monitate, Bursa
menapler, Cymia
Maorgania mariensis

cl. M. antiguum
chipelanum
iempanym
chiraense
corrugalum
dennisond
damingense
harrisi
DUTDUTEUT
{Onimusiro) grande._ ..
( Oniscidia’™) of. M. entijuum
cf. M. ehipolanum______
sp..
Muracypraeq

brevifrons
buforius
chrysosfama,
clarator

¢ Murex” ecollafus . _____

Adurer conditus
cormurectus o ______.
dosud ..

FAUTENSIS
“ Murez” hystricinus ...
Adurer meseariusg
neritoideus
mutlingt

polynematicus. ...

“ Murez” pungens
Murer recursirostris.____
rubidus_ o ..

sullasi_
reticnialus _
rubecule

‘ Murexr serangula
“* Murer spinuloer’’ .
Murer spinulosus
trilrutus.
tubifer
pepezuelanus .
perlagle_ . ______.
WOOETINGF .
(Chicoreus) Dresifrons ________
(Murea?) polyuematiens

cf. M, polimemalicus
(Murex) reeurvirastrie
TeLurvirosiris recurvirosiris

muyriciformis, Bupleura
Muricinae

203

151, 205
.--148, 149, 202-203, pl. 25
__________________________________________ 194

217

216
216
203
222
217
w217
214
222
217
217

,,,,,,,,, 220

e e e e 214, 215
_______________________________ 152, 216-217, pl. 35

132, 216216, pl, 35, pl. 37
151, 215
214
152, 814-215, pl. 33, pl. 36
214
217
216
217

Page

IO DI e 217
laccopoie 217

sD 217
murisimilis, Cyproea 194
mus, Cypraee 194
muticus, Typhis 222

N

Natieq QUOPIERG . - ol e e 155
“ Netice” guppiana__ . ___.___.._ 156
INatica mississippiensis ..o _..__ 158

SEAOPE e 165

Y Nelice (Ampulling®)’” collazoensi 159
Nutleidae —— 158
navilae, Epitenivm. _ 183
nebulosum, Terebellum_ 191
Nerita nadosa_... 222
neritoides, Thais_ 222
REritoidend) MUTCT . - oo e 222
wicobaricamn, CyMEIENMm . .o 204
witidum, Meicceras_ 163
nebilis, Architeclonica._. .. 154, 164, 165, 160, 167, 168
(Architectonica) cof 151, 165

163

{ Archilectonica) nabilis
chipolana, Archilectamica
karstent, Architectonics

{Architecionica) 154, 167-168, pl. 30
uahiliz, ArchiteCtonica .o . 168
(Architectonice) 152, I83-167, B, 20

quadriseriata, Architeclonica (Archileetanice) . ____ . ___________.____.__ 165
aodese, Galeadea. i 198
Galeodea? of 148, 197-198, pl. 25
Nerite _.____ 222
nonanglioe, Kpitonium. __ .. _.___ 183
noyesi, Snum . ... ___._ 155

nudum?,  Cerithium’™
muguigrivin, Bittium__
RULERGE, MUreT o e 217

ohesus, Typhis.

Ceenebre .-
Geheloclava . |
ecoyang, Turritelio

cecisens, femivinus o . ____ 158
Flemivinus aff..__ 150
(Langivereng). 148, 157, pl. 25
(Langizerena) alf 167-158
epgium, Cymalivm .. 204
(Septa) 150, 204, pl. 27
Oligocene scries - 148-130
Oligovene and Miocene series. ... __ 150
Onimusiro 202
OREECIR - o e e e 202
CORiscia’ anlIQUA_ L 203
OmASCIdTI L o e 202

# Oniscidiu’™ 148, 208, 203
oudaers, Slrombue e 202
OastromaiuS . oo o 188,189

chirgensis e e e 188, 189

Qostromhus? sp

Operculinoitdes ponomensiy . 164
Operealam (5p?y_ o onaoas 156-156
ormed, Potemides ____________ 176, 177
(Lompaneila) 176
infrolirotus, Polamides. ... ... ____ . .__ 176
Orthaniar

Orthanlaz of. €. aguadiliensiy_
bermmndezi.
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Orthauler of. 0. aguadiliensis—Continned Page
ETMOFTIIEIS | - oo oo et i mmmemmmm e mmmmmmmmmmm e e oo m D 180 polyphragma, Serpulorbis
FEDOTC e o oM m e mmmm e mmm e m oo 190 pomumn, Malea
DUFTIOT e o e e e e mmammammmammmmmmmmmmmmmmmm e 101 | ponderosa, Burse . ...

by
Pachyerommium 1568
aff, P. guppyi - 149 158
palaeochroma, Bellatara_ .. 172,173
“Cerithivm’ .. 173
palusiris, Strombus. 178
Terebralia . o 178
Tanami formation, La Boca marine member_ oo 154
panamncnsis, Heterostegima 149
Miogypsine 164
Operculinoides 164
Bt T R A 27
pancenalis, Lepidocycing. ..o oco—— 164
papulose, Leminting ... _ 161
Serpulorbis ... 161
papulosus, Serpulordis. - 152,161, pl. 29
Vermelus_____ 161
161
210
219, 211, 212
paradisi, SIReRoTYHS . . . - - 184
paraensis, Fieus 211
pareguand, Marginocyprae- - 197
paroula, Lepidocyelina_ .. . 149
Payingis, ¥asila o e e e 218
Yusila aff 148, 149, 218, pl. 24
pazi, Murezr_ 217
Pazielln 217,210
Pazielln 8.8, o oo ammimceemmaas 217
Jusinoides. . 217, 218
(Dallimurer] fusinoides. . e .o2ar
QoA e aemas .- 27
(Pamamnurer) gelunensis . _____ 150, 152, 2/7-218, pl. 35
Decten, MUTed e 214
nentagenus, Cyclostremiscus.. 155
perdiz, Dollum___..-o.o_ 210
210
pericallan, BIEHIR . o oo 152, 178-180, pl, 38
permtabile, Diftdean oo - e mammmm oo 179
Dernolitiia, SRCROTYLES . oo e e 184, 185
pernohilis?, Sthemorytis ... - 154, 184, pl. 34
persicum, Buccinum 220
Personella_ oo 205
H 1rersoncliu’’ floridana_ 206
perspectiva, Archilecionice 163
pergpectivuimn, Sinum 156
pergpectivus, Trochus 163
perwyiana, Ficus 213
PPYTUIE o 212
Petaloconechus s 161
EIOFTAS e e o e e e e e mamm e mm e Ammmmmmm— A Mk mnmmm—e————— 162
domingensis_ ... __. 161, 162
floridentd. oo e 1D2
aff, P. floril@nus. o o e mmm 152, 16162, pl. 29
frregularis . ____ 162
o e TR EEEEEEEREEEE PP 162
pulcher .. 162
seulpluralits ... 161,162
pariand_.__. ... 162
sp. 162
Phalivin .o 199
[T U 199
(Seimieassiy) granulalum .. 19
( Tylocassis) sulcosum senni. 200
pileare, Cymatium 204, 205
henicum, Cymatium (Sepia) .- 152, 204-264, pl. 36
B Ty . P PR PEE R S P PPt 211
g _ 150, 152, g10-#11
220
............... - 173
planispiro, FeliGcus . o oo e m e 168, 169, 170
Pliocene series_.. ... - 154
polynematicus Muréz.. ———- 215
[T e T 152, £16-216, pl. 36, pl. 37
Murez (Murer?) of 151, 215

porloricocnsis, Cerithium__
Potamides
capbasensis

“ Potamides” gastrodon 178
Polamides infraliratus 178
FaTIT ki o e 176
TRRESOTE e e e e m e e mt e mm i m e mm m i m mm e m e 177
ormel 176, 177
TRrQHTRAES . . e aiiaaeaina 176
TOUMGENE . e e 17
suprasuleatus. 150, 351, 176177, pl. 28
Il IS e m e —————— -~ 7

Potamides? supresuleatus
Potamides tippenhauert . . __

(Lampaenella) ormei

“ Potamides {Pyrazisinus)” bolivarensis
Potamidinae s
potreronis, Cypraed henekend_
prenuncie, Turritella
prismaticum, ** Cerithinm’”
Progdusta. ... oo
probiematicas, Strombug__
procerum, Terebellum_ .
procerumf, Terehellum_

(Terebellie ) - o oo e PR, 149, 198, pl. 25
projecte, Cypraea - 104,195
properegulare, Caccum 162
Protatlanta 187
Proleflonta s.a. . 197
Protaflanta rotundall . o o e 197

souleyeti .. __ —-. 267
(Atlantidea) Hesa_ _____ - 152, 197, pl. 30
Pseudobellardia. . oo ._._. . 173
paendoleroyi, Epifonium (Aerilla). oo 187
Fertimaseal ..o o e n i 187
Sealing_____ 152, 187,188, pl. 38
Paeudetarinia. - o 184
pterina, Lupletra een 219
plerinug, Typhis IR )
pugilis, Strombus . 189
pugnar, Ortheulazr 161
Orthaulaz f 149, 150, 181
pulcher, Petaloconchus__ .. . 162
pungens, ' Murex" 20
Typhis____ 220
Purpura 220
nelones. . 223
tudifer .. 20
{ Vasula) melones 23
purpureum, Aforum. 202
pustulosa, Bursa 207
Pyrezisinus.. ... .- 178
campanuladug 178
Rarrisi__ 178
Pyrula burdigalensis_ 213
carbasea._ ... __ a1
micronematic. -
papyratio

peruviana
trinitaria

quadrilineatim, CYElOSITEMa . o e me st
guadriseriata, Architeclonic
(Architeelonice) nobilis__ - ...
walienenais, Architeclonics
guadriserigta subsp., Archifectonica
guadriseriztum, SOMrHEM oo
quagaa, Siphocypraea
guirasana, Turrifella venezuelang

)22
romosuy, CRICOTEUS .. e 216
Ranella candisaia 207
coutdata 218
RanUularia? o o o et m e e e emmm A dWAeaas s TR ———— 205
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Ranuleria longirostra. Ieevigata. . ___
recluse, Cagsis gabli . __

Semicessis (Tylycassis)._ 152, 800, pl. 34 Taeviguia . ... _
Fecurpirosiris, Murer_ . 154, 214, 215 subleerigala. _

Murer (Murer)_ _. 214 SERRAME_

(Murer) recirvirestris. . 152, 214-215, pl. &5, pl. 36 of. 8. strigta_..
Yecurvirostris, Murer (Murer) _ 152, 214215, pl. 35, pl. 306 sublaevigate. __

rachidus, Murér. . .. ________ .. __ - oo 24
sallasi, Murez.____ - 214
Reforences eited. ..
regulere, Caecum
Caceum el _____

remontdi, Hemifusus., 213
reticulate, Distorsio__ 206
clathrata, Distorsio 206
reticulotus, MUrer. e 178
Strombiforinis 178
relifere, Discoheliz . 169

retiferus, Calodisculus
rhicna, Arehitectonica

(Architecionica)
Rhinoclavis . _ i1
cosiaricana. 172
alenea. .

Fostellaria whilfieldi . 174
rolundata, Aflania._ 197
Protatlente __ . 197
roumaini, Potamides 177
rubeculn, Murer_ .. 204
rubidus, Muret recureirostris .. e 214
ritgosa, Cypraca
TS, EDTOTEMRT . C o oo e L 183
(Asperiscale of ... 152, 188, pl. 38
ruwtica, TROIS. Lo 222
8
$8BUr e, SeMmACMESES - o e 199
segrae, Dolium 210
sellasi, Murer recurvirostris_ 214
sautiogana, Ampullinopsis_ . 160
sealrum, Cerithium (Bittium) aff_ . 179

Seala ferminione_ .o . 186

‘' Beela” stamines - 186
Seela (Aerilla) weigandi 187
scalare, Epitanium 182
“8ealarie’ qurila. .. ___. 183
Seelaria bellastrisle 182
CRAPETE. . oo e e 184
cochlea... 186
BT TERET . e o o e e e —— e e 184
megnifica._ 187
melenuided. oo 192
‘* Sealaria’ trigindanerie .. ool o - 186
Sealaria saricosa - 186
gealariz, Turbo . 182
Scalina 186-187
brunneopicla 188
cf. S brunnéopicla__ 152, 188, pl. 38
elertherio_ ... .. 188
Jerminiana . e 187
PREUdOLErOyT . e 152, 187, 188, pl. 38
velifera o ____ 188
weigendi. . 154, 187188, pl. 290
Sealina? SD_ . e e _ 149,187
scarlating, Sepla L204
scipio, Kpilonium . 183
B 154, 2O0-£01, 202
DOCaRETBES . oo e 201, 202

COCleRMA_ e 200

{Sconsia) siriela subleevigata. .
seotli, Bittium
seulpturatus, Petaloconchus.
Semicassis

- 152, 20/-80%, pk. 34, pl. 35

200, 201, 202
. 202
201
201

,,,,,,,,,,,,,,,,, 151, 174-178, pl. 28

-- 161,162

eldrichi.
BPEMES o . 199
centiquadrato. .. - 200
COCREOMA L o __ - 200
grepuita - 200
caburon - 199
sulcosa 199
199
,,,,,,,,,,,,,,, -- 150
(FMinopRGriE) GBEReE oo e 150, 198-199, pl. 26
B e e 198, pl. 26

Semicessis? (Tylocassis?) cl. 8, aldrich
Semicassiz (Tylocaesis) reclusa_. - ___

Serpulorble. .. __
decussaius. .
groniferus___
papulosa. ... __
pepulosus
pofyphragme____

sexangule, * Murer''

sexlineare, Solarium ..
sexlinearis, Archilectonica {Architectonica)
corusca, Arckiteclonica S
haughti, Architectondea. .o

Sigaretus (Lupic) getunensia_

simitlima, Disforsio_

decussata

gatinense
noYesi
PeTIDECLivTm
Siphocypraea___
caraniensis
hendkeri .
isthmica
quagga
smaragdula, Leucozonie (Lagena)sp. aff____
Solariella

depressa
ephnidia
tacunella
macuiaia
i sp., ¢f. S, depressa
““ Solgrinwm’ alveatum._ __
Selarium gelunense. ..
grapulofum
' Selerium grantlatum’ chipolanum__ .
Solarium granulatum gatunensis
herberti

oblusum
“ Solarium’ guadriseriatum
sexlineare

eittarelloi. . .__
souleyeti, Atfgnia__

151, 195-200

______ 152, 200, pl. 34

- 200

wee. 152,761, pl. 29

T
_ e
_ 165, 167
165
166,167

en 167,168

157

163

uuuuu 165
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spencert, Ampuliing (Ampullinopsis) ... ... ...
ARPUITRODEIE L i
spermatia, Teinostoma___ ... ... [

Spinigcale
“spinulogs’, ' Murex”
spinulosus, Murer_ .
spriugraleense, Cruciiuliim.
slominee, " Scale”™ ...
Stemonite_ ___ ..
stearnsit, Sthenorytis_ _
Steliaris. oo _____
steno, Fhinoclaris costaricans...
stenopa, Nadiea . ________
 Stencrhytis’ choperi. .o ___
Sthenorytis

loroenge
toroensis
euthynta
$OTOCR ST o .

Stigmoeuler
stimpsoniz, ** Bupleura’
stenemanae, Ieliacus

{Astronacus)

Solorinan_ el

Stromonila
siriete, Cassidario_
Seonstt. ...

Seonsia o i
sublaerigate, Sconsia (Sconsia)_ ______________....

Strintescala
Btrombidae
Strombiformis reticulate
Strombus__ ...
alhirupignus. .. ____
Bifraas_ . .-~
“ Strombus’’ burhinus. o ___._.
Strombus cenalls
“ Strombus’’ chiraensis
Stromnbies QRIuREnSIS_ Lo e ieaoan
gatumnensis?
gibberulus
onigcus
PAIULSETES oo ..
problematicus

PUMLLS L ...

Strombus sp. indeb._ .-
(Qostrombus?) cedroensiy
subalveaium, * Triton’ .
subamygduliem, Cyproes (Aduse)
subdistortum, Terebellum
suhelegans, Cypraedia
Cypreedic afl___ . ____
subloerigate, Cossidoric
Sconsia
P11t Tt S
(Sconsia) sfricfe
subnudum, ¥ Cerithium'. _
subuiatum, Terebelium
suleafa, Cume.. oo .
sufvosa, Seticessis.
sulcosum senni, Pholium
supraesuleatum, Cerithium. _
supragulcatus, Potamides
Potamides? . __
infrolirgtus, Potomides. .__.____
Syinbols used lor relative [requeney

Talityphis
tomanensiy, Cirsolrema___ ...
tempanum, Morum chipolanum

______ 150, 151, 12

169

152, 18440, pl. 38
AR 1.

o189

- 185
oo 1120193, 707
01

132, 20{-208, pl. 34, pl. 35
o
173
192
.o

.
.20
. T
175077, DL 2B
176
177

INDEX
Page
_________________________ 159 Tectocharo afl. T. escheri
________ 150, 158, f59-160, pl. 27 tectum, Buccinum
__________________________ 155 Cy ;
133 Teinostome aff, T carinalum 155
218 of. corinotuin
218 apermutin
_______________________ L55 terebellum, Bully.
186
222
185 Terehellim . - o e -
- . 163 Terehelltem 8.8 e
172 Terehellum beleauitum
155 convolulum
_______ 154, 185 Jusiforme. ____ R
184 limealum
185 nebulosutr_ . __
184 PrOCETUMG .. o
154,185
154, 184, pl. 34 subdiglorium__
185 subulgfum__..
184, 184 . 192
- 185 149, 1§2-163,. pl. 25
,,,,,,,,,,,, 154, 185-186, 1. 37 149, /92, pL. 25

173

feniugi 174
Terebralin 178
dentilabri 178
dentilabris? 1581, 178
pelusiria . 178
Terebralio? sp. 174
thagizs, Typhis 232
Thaididae_ .. 229
Thais _.__ - 220
Crasse - - 223
haemastoma. 222
PR - e 992
TRELORES e 223
alf, T TRENOIMER o e e 154
neritoides. ..o 238
rustice___. - oo 222

(Strawmonite) alf. T. heemasloma. . - oo 152 222, ). 28
(Vasula) all. T.omelones .. e 223

Thericium__ __ 174
Thiaridac. . __ . 17
Thiarinac. - .___-- _ lar

tham psoni, donplenra_
Hyris, Cypraes 193
Hppenhaueri, Potani
togalun, CHsorem . o ooaaa——- _ 156

F L N - . .20
macrlose. 200
perdiz_ 2[0
Tonnidae. .. 2083
TN DA - o o e e O U 168
Tyro inestone member of Chagres sandstone. ... .. . 154
torormae, Jopitominm (Sthenorylis) oo 184
reigae, CRDRONTUINT L 184
Sthenorylis 184, 185

. 185
oo 154, 784-783. 185, pl. 47
cmeme-o 154 185-186. DL 3T
154, 184185, 186, pl, 37

torpensis, Sthenorylis______
Sthenarpiis lortensiz
euthywta, Sthenorptiv. .
toroensis, Sthenorytiy_ .

tonrnonceri, Qostrombus_ .. 189
Gostromhus cl_- 189
frachien, Denfelivm 152
tribulue, Murer 214
trigindunarin, ¢ Scelaria” - 156
Prinibmrit, FIEMS. oo oo 212
Pyl a1l
Tyifon clalhratwm 205
“<Priton’’ shnillimus 205
subalreaium 223
Tritor sp 205
“tTriton sp. indet, 205
Trifonopsis . SR 223
156



INDEX

Page

Trochus cplindraceus. ..o e 165

eylindricns . 163

DErSPeCtivrs oo oaen 163

“ Trophon’’ dominicensis 217

TrOPROSHCOM Lo e 213

tuberoe, Cypraca. 194,195

tuberculuta, Melani 157

tuberculutus, Hemisinus 157

iuhifer, Murer 220

Purpura. 220

Typhis___ 220

Purbe scalaris 182

Turritetic 160, 188

I

——m 136

156

FRLURENSIS Lo 156

AR TEOOTER BT < o o e 160
L

mimetes

DrERuRcia
venezuelane

qudrosana_ . _______..
L. 5p., afl. T. senezuelona___
{Hausintor) aff. fHanleyena__
Turritellidae
Tylocassie . oo_..
Types and other specimens of Tonla’s gastropods from Gatu
Typhina

Typhinae__

Typhis..___
algius. .

ohesta_

beleheri  ___.__
biparientus.
COTONGTINS - -
curvirostralus.. 222
aff. T, curvirostratus 149
dentalus 220
CTPARSUS 221
qubii 220
harrisi 220
lutipennis 221
mdicus ..o 222
obesus 221
plerinus 221
DURTERS 220
thagus 222
tubifer ... I 220

(Lacyityphis) afl. T curvirostrut
(Pilsbrylyphis) gabbi

149, 222, pl. 24
152, 280-221, L. 32

(Talityphis) alatus obests. e 152, 221, pl. 31

T
undulale, Lemieessis @ ooamaa . e rmm—————————— 195
Uroselpine. 218

483664—55 T

rarigns, Pdaloconchus

162

Vermetus_..__ 162
varicoss, Sceleria 186
pariegata, Ficus. __ 210
Vascule 223
vanghani, Lepidocycling (Nephrolepidineg) .. 146

vellicalum, * Cerithinm®
nenade, Rhinoclapis
venezuelona, Turritella
Turvitella 11, sp., aff
quircgana, Turritelln_

211
ventricosus, Ficus e 134
venfulum, Ibpitonium (Nitidoscala) aeem 182
Vermetid .- 140,151
Vermaoetid _- 145,152

Vermetidac

paplosts
varians __ ..
(Leminling) pepulogus
vertugins, Crithinnm
Murez

sieing,  DBellerdie’ ..
witlarellol, Soluriuwm
vinete, Cluvg ( Ochetocluna'™)
(Dchefntlonn) aff_____
sinclm, Cerithivm______
s Cerithinm? afl.
Dirocerithinin. -

vulgalaim, Cerihitmm_ oo e 171
W

wallonensis, Archifectonicn quadriseriala 163

waylendeaughand, Iepidocydding 149

weshesense, Dirocerithium_ . . ... . _____ 172,173,174, 175, pl. 24
Divocerithinum afl. e
wechesensis, Dellatara
Vertagus
weigundi, Scade (Acritle)
Sealine
wernerd, “ Murer (Trophan)™..
whitfieldi, Dirocerithium
Rostellzria__
wandi, Cymin_
waedringd, Ficus
Murex

187

v
Yusileo oo ... 218
chiraensis_ 218
paytensis____ 218

oL Y. poptensis.
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PLATE 24

Freore 1, 8. 9, 11. Oostrembus aff. 0, chiraensis Olasson (p, 188),
Locality 38. Gatuncillo formation, middie Eocene. USNM 562547,
1. Height (incomplete} 40.2 mm, diameter (incomplete) 24.5 mm.
8. Fragment showing upper part of outer lip.  Height 17.5 mm, diameter 25 mm.
9, Height (incomplete) 25 mm, diameter (incomplete) 32.8 mm.
i1. Height {incomplete) 17.9 mm, diameter 11.4 o.n.
2, 6, Typhis (Laevityphix) all. T curvirostyatus Conrad (p. 222).
Height (incomplete) 12.6 mun, diameter 9.6 mm. Loeality 40d.  Marine wember of Bohio(?) formation.
USNDM 562555,
3. 7. Cerithium (Therictum) wimeticum Woodring, n. sp. (p. 171),
Loecality 42d. Bohio formation.
3. Paratype. Height (not quiwe complete) 15 mun, diameter 4.6 mm. USNM 562565.
7. Type. Height (ineomplote) 195 mm, diameter 6 7 mm. USNM 562564,
4, B, Yasile aff. Y. paytensis Olsron (p. 2i8),

IHeight (incomplete) 18.5 min, diameter 12,5 mm Locality 38, Gatuncillo formation, middle Eocene.
USNM 562555,

10. 12-14 Déroderithium wechesense Stenzel, n. sp. (p. 175).

Roadeut on abandoned county road adjoining new Marguez-Centerville road (State llighway 7), .6 mile
east of crossroads known as Robhins {erossing of Tarin 1o Market road 39, or Jewett-Normangee road),
eentral Leon County, Tex.  Stenzel’s Viesca member of Weches formation [Weches greensand member
of Monant Selman formation], middle Eocene. Collection of H. B. Stenzel.

10, Paratype. Teight (aimost complete) 36 mm, diameter 13 mn.
12, 13, Type. Meight (incompiete) diameter 58 mm, 24 mm.
14. Paratype. Helght {almost complete) 15 mm, diameter 5.8 mm.
15-18. Dirocerithium ame Woodring, n. sp. {(p. 175).
Locality 38. Gatuncille formation, middle Eocene.
15. Type. Height (incomplete) 52 mm, diameter 26 mm, USNM 562545,
16-18. Paratypes USNM 562546.
16. Ifeight (incompiete) 5 9 mm, diameter 3 9 mm.
17. Height (incomplete) 34.0 mm, diameter 21 mm,
18. Height {(incomplete) 40.5 mm. diameter 17.5 mm.
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MIDDLE EOCENE MOLLUSKS FROM GATUNCILLO FORMATION AND TEXAS, LATE EOCENE OR EARLY
OLIGOCENE MOLLUSK FROM MARINE MEMBER OF BOHICG(?) FORMATION, AND LATE OLIGOCENE
MOLLUSK FROM BOHIO FORMATION






PLATE 25

Fraure 1-4, 9, 10. Hemisinus (Longiverena) ceciscus Woodring, n. sp. (p. 157).
Locality 42f. DBohio formation.
1, 3, 4, 9. Paratypes. USNDM 562559.
1, 4. Height (incomplete) 15.2 mm, diameter (slightly Increased by crushing) 8 mm,
3, 9. Height (incompletc) 13 mm, diameter (slightly increased by crushing) 7 mm.
2, 10, Type. Height (incomplete) 12 mm, diameter (slightly inereased by crushing) 6.5 mm, USNM
562558,
5, 7. Terebellum (Terebellum) procerum Merian? (p. 192).
Loeality 12.  Gatuncillo formation, late Focenc. USNM 562548,
5. Height (incomplete) 29.5 mm, diameter {slightly increased by crushing) 14 mm
7. Height (incomplete) 43.7 mm, diameter (slightly increased by erushing) 16.5 mrm.
6. Terebellum (Seraphs) belemnitum Palmer? {p. 192),
Height (incommplete) 37.3 mm, diameter 14.5 mm. ILocality 38. Gatuneillo formation, middle Eoeere,
USNDM 562549,
8, 14-16. Ectinochilus of. H. gaudichaudi (I’Orbigny) (p. 193).
Gatuneillo formnation, late Tlocene.
B, 14. Height (incomplete) 26 mm, diameler 12.8 mm. Locality 11. USNM 562550.
15. Height (incomplete) 21 mm, diameter 9.5 mm. Lecality 9. TSNM 562551,
16. Ileight (Incomplete) 7.1 mm, diameter 5.7 mm. Locality 34. TSNM 562552.
11, 17. Morum (“Oniscidia’) sp. (p. 202).
Height (incomplete) 21 mm, diameter (incomplete) 13.5 mm. Loecality 38. Gatuncillo formation, middle
Focene. UBNM 562554.
12, 13. Morum (“Oniscidie’) of. M. antiguum (Bavan) (p. 203).
Height (incomplete} 21.5 mm, diameter 18.3 mm. Loealily 40a. Mariuc member of Bohio(?) formation,
late Focenc or early Oligocene. USNM 135212, ‘
18, 19. Galeodeal of. G, nodosa (Solander) (p. 197).
Height (incomplete) 46 mm, diameter (medified by erushing) 40 mm. TLocality 27, Gatuncillo formation,
late Eocene. USNM 562553,




PLATE 26

Freore 1, 6, 7. Turritelln lstrola Woodring, n. sp. (p. 160).
Locality 42d. DBohio formation.
1. Paratype. Height (incomplete) 18.5 mm, diameter 6.5 mm, UBSNM 562562,
6. Type. Hcight (incomplete) 35 mm, diameter 11 mm. USNM 562561.
7. Height (incomplete) 4.7 mm, diameter 2.2 mm. USNM 562563.
2, 3. Solariella ephnidia Woodring, n. sp. (p. 156).
Type. Height 3.5 mm, diameter 3.6 mm. Locality 42d. DBohio formation. USNM 562557,
4, 5, 10. Architecionica (Architectonica) rhicna Woodring, n. sp. (p. 164).
Type. Height 9.5 mm, diameter 17.7 mm. Loeality 56. Middle member of Caimito formation. USNM
562569,
8, 12. Semicassis (Echinophoria) sp. {p. 199).
Middle member of Caimito formation.
8. Height {(inecomplete} 30 mm, diameter (incomplete) 23.5 mm. Loecality 54j. UBNM 562572.
12. Height {incomplete) 27.7 mm, diameter (incomplete) 24.3 mm, Locality 54h. USNM 562571.
9, 13-15. Gonysycon epomis Woodring, n. sp. (p. 213).
Locality 42d. Iohio formation.
9, 15. Paratype. Height (incomplete) 23 mm, diameter 18.3 mm. TUSNM 562567.
13, 14. Type. Height (incomplete) 26.2 mm, diameter 17.3 mm. USNM 562566.
11, 17, Semicassis (Echinophoria) apenes Woodring, n. sp. {p. 198).
Type. Height (almost complete) 31 mm, diameter (incomplete) 22 mm. Loeality 56, Middle member of
Caimito formation. USNM 562570,
16, 18, 19. Qlobularia (Qlobularia) aff. G. fischeri (Dall) (p. 158).
Locality 42d. DBohio formation. USNM 562560.
16. Height 15.3 mm, diameter 13 mm.
18, 19. Height 27 mm, diameter 28 mm,
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LATE OLIGOCENE MOLLUSKS FROM MIDDLE MEMBER OF CAIMITO FORMATION IN GATUN LAKE AREA
AND EARLY MIOCENE MOLLUSK FROM CULEBRA FORMATION



PLATE 27

Fraure 1, 3. Ficus carbasea micronemalica (Brown and Pilsbry) (p. 212).
Height {(incomplete) 25.8 mm, diameter 21.5 mm. Loecality 99d. Culebra formation. USNM 562577.
2, 5, 7, 8. Ampullinopsis spenceri (Cooke} {p. 159).

Locality 55h. Middle member of Caimito formation, USNM 562368,

2, 5. Height (practically complete) 36.5 mm, diameter (altnost complete) 36.5 mm.

7, 8. Height {(practically complete) 47.5 mm, diameter (incomplete) 42.5 mm,

4, 6. Cymatium {(Sepla) ogygium Woodring, n. sp. (p. 204).

Type. Height (almost complete) 4¢ mm, diameter 23 mm. Locality 55b. Middle member of Caimite formation.

USNM 562573,



Fgure 1, 2, 7, 8.

10, 11.

12, 15.

13. 14.

PLATE 28

Bursa (Colubrelling) caclata amphitrites Maury (p. 207).
Middle part of Gatun formation.
1, 2. Height 29.6 mm, diameter 20 mm, TLocality 157. USNM 562609.
7, 8. Height (almost complete, tip of siphonal caval broken) 45 mm, dlameter 30 mm. Loeality 155b. TSNM
562608,

5. Potamides suprasulcaius (Gabb) {(p. 176},

Culebra formation.
3, 5, 6. Height (incompletc) 30 mm, diameter (including varicose outer lip) 17 mm. Lecality 104a. TUSNM
562574,
4. Height (incomplete) 21.8 mun, dismeter {somewhat increased by crushing; including upper part of varicose
outer lip) 14.3 mm. Locality 115b. USNM 562575,
Epitonium (““Depressiscala’’) euclsanum Woodring, n. sp. (p. 183).
Type. Height (incomplete) 28.8 mim, diameter (slightly increased by crushing) 7.8 mm. Locality 206b.
Chagres sandstone.  USNM 562637.
Biltium scelti Brown and Pilsbry (p. 178).
Locality 100a. Culebra formation. USNM 562576.
10. Height (practically complete) 7.2 mm, diameter 2.7 mm.,
11. Height (not quite complete) 8§ mm, diamecter 3 mm.,
Cymia (Cymia) chelema Woodring, n. sp. (p. 223).
Type. Height (almost complete) 76.7 mm, diameter (including spines) 51.5 mm. Locality 136. Lower
part of Gatun formation. USNM 562590, :
Thais {Stramonita) aff. T. haemastoma (Linné) (p. 222).
Height (ineoinplete) 20 mm, diamcter 13.2 mm. Locality 155¢. Middle part of Gatun formation. USNM
562618,
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MIDDLE AND LATE MIOCENE MOLLUSKS FROM GATUN FORMATION AND EARLY PLIOCENE MOLLUSKS
FROM CHAGRES SANDSTONE



PLATE 29

Fiogure 1-6, 10-12, 14-16. Architectonica (Architectoniea) nobilis nobilis Réding (p. 165).
1-3, Height 19 mm, diameter 31 mm. Locality 175.
area, middle Miocene., UBSNM 562620.
4-6. Height 16 mm, diamcter 81.3 mm. Locality 157. Middle part of Gatun formation,
middle Miocene, UBNM 562598.
10, 11, 16. Height 16.3 mm, diameter 36.5 mm. Locality 155h.
middle Miocene. USNM 562597,
12, 14, 15, Height 18 mm, diameter 35.8 mm. Locality 183.
western area, latec Miocene, TUSNM 562629,
7, 8. Scalina weigand: (Bose) (p. 187).
Chagres sandstone.
7. Height (incomplete) 26.5 mm, diameter 14.5 mm. T.oecality 206a. TUSNM 562641,
8. Height (incomplete) 18.7 mmm, diameter 14 mm. Locality 206, TSNM 562642,
9. Pelaloconchus aff. P. floridenus Olsson and Harbison (p. 161).
Height of coil 22 mim, greatest diameter of tube 6 mm. Tocality 155b.
tion, middle Miocene. USNM 562506,
13. Serpulorbis papulosus (Guppy) (p. 161},
Length 16 mm, greatest diameter 8.8 mm. Locality 155¢.
Miocene. USNM 562505,

Upper part of Gatun formation, eastern

Middle part of Gatun formation,

Upper part of Gatun formation,

Middie part of Gatun forma-

Middle part of Gatun formation, middle
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MIDDLE MIOCENE MOLLUSKS FROM GATUN FORMATION AND EARLY PLIOCENE MOLLUSK FROM CHAGRES
SANDSTONE
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MIDDLE MIOCENE MOLLUSKS FROM GATUN FORMATION AND EARLY PLIOCENE MOLLUSK FROM CHAGRES
SANDSTONE






PLATE 31

Firaure 1. Metoceras amblyoceras Woodring, n. sp.  {p. 163).
Type. Length 2.1 mm, diameter of aperture 0.5 mm. Locality 155a. Middle part of Gatun formation, middle
Miocene. USNM 562591.
2, 5. Malea? ef. M. elliptice Pilshry and Johnson (p. 209).-
Height (not guife complete) 30 mm, dismeter 16.8 mm. Loeality 155, Middle part of Gatun formation, middle
Miocene, USNM 562610,
3, 4. Typhis (Talityphus) alatus obesus Gabb {(p. 221).
Height (not quite complete) 29.4 mm, diameter 22.3 mm. Locality 136, TLower part of Gatun formation, middle
Miocene. USNM 562589,
6-10. Cypraea (Muracypraea) henekeni Sowerby (p. 194).
6-8. Locality 159b, Middle part of Gatun formation, middle Miocene. USNM 562603.
6, 7. Height 55.3 mum, lateral diameter 40.8 mm, dorsoventral diameter 29.3 mm.
8. Height (not quite complete) 48 mm, lateral diameter 39 mm, dorsoventral diameter 27.7 mim.
9, 10. Height 55.7 mm, lateral diameter 44 mm, dorsoventral diameter 32.5 mm. Locality 182a, Upper part of
Gatun formation, western area, late Miocene, USNM 562633.



PLATE 32

Freure 1, 4, 6, 9. Cypraea (Muracypraea) henckeni Sowerby (p. 194).
Lower part of Gatun formation.
1, 4. Height (incomplete) 53 mm, lateral diameter 44 mm, dorsoventral diameter 31 mm. Locality 136a.
USNM 562581.
6, 9. Height (not quite complete) 45.3 mm, lateral diameter 86.5 mm, dorsoventral diameter 24.5 mm,
Locality 138a. USNM 562582.
2, 3, 5, 7. Typhis (Pilsbrytyphis) gabbi Brown and Pilsbry (p. 220.
Upper part of Gatun formation, eastern area.
2, 3. Height 9.5 mm, diameter 7.8 mm. Locality 176. USNM 562628.
5, 7. Height (practically complete) 20.6 mm, diameter 11 mm, Locality 175. USNM 562627.
8, 10. Focypraea (Apiscypraea?) keenae Woodring, n. sp. (p. 196).
Type. Height {not quite complete) 115 mm, lateral diameter (inereased by dorsoventral crushing) 76 mm,
dorsoventral diameter (diminished by dorsoventral erushing) 56 mm, Loeality 155. Middle part of Gatun
formation. USNM 562604.
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MIDDLE MIOCENE MOLLUSKS FROM GATUN FORMATION
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MIDDLE AND LATE MIOCENE MOLLUSKS FROM GATUN FORMATION



PLATE 33
Figure 1-4. Malea camura Guppy (p. 208).
1, 2. Height (slightly reduced by crushing) 105 mm, diameter (in¢reased by crushing) 83 mm, XLocality 159b, Middle
part of Gatun formation, middle Miocene, USNM 562611,
3, 4. Height (incomplete) 75 mm, diameter 56 mm. Loeality 182. Upper part of Gatun formation, western ares,
late Mioccene. USNM 562634,



Figure 1, 4-6.

2, 3.

-1

, 10,

PLATE 34

Semicossis (Tylocassis) reclusa (Guppy) (p. 200).
1, 4. Height (incomplete) 25.3 mm, diamcter (incomplete) 23 mm. Locality 136a. Lower part of Gatun forma-
tion. USNM 562583.
5, 6. Height (incomplete) 34.5 mm, diameter (incomplete) 30 mm. Looality 147h. Middle part of Gatun
formation. USNM 562605.
Sthenorytis pernobilis (Fischer and Bernardi)? (p. 184).
Height (ineomplete) 31 mm, diameter 31.5 mm. Loeality 186. Toro limestone member of Chagres sandstone.
USNM 214346,
Distorsio (Rhysema) decussale gaiunensis Toula (p. 205).

Height (almost complete) 50.5 mm, diameter 30.3 mm. Locality 155. Middic part of CGatun formation.
USNM 562607,

. Sconsia lacvigate subloevigate (Guppy) (p. 201).

Height (incomplete) 57 min, diameter (inodified by crushing) 37.5 mm. Locality i175. Upper part of Gatun
formation, eastern arca, USNM 562625,



GEOLOGICAL SURVEY PROFESSIONAL PAPER 306 PLATE 34

MIDDLE MIOCENE MOLLUSKS FROM GATUN FORMATION AND EARLY PLIOCENE MOLLUSK FROM TORO
LIMESTONE MEMBER OF CHAGRES SANDSTONE
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PLATE 35

FraurEe 1-4. Sconsia laevigaia sublaevigate (Guppy) {p. 201).
1, 2. Height (incomplete) 43.8 mm, diameter {incomplete} 27 mm. Locality 173. Upper part of Gatun formation,
eastern area. USNM 562624, '
3, 4. Height 42 mm, diameter 26.5 mm, Locality 155b. Middle part of Gatun formation. USNM 562606.
3, 8. Murex (Murez) recurvirostris recurvirostris Broderip (p. 214).
Height (incomplete) 45.8 mm, dinmeter (including terminal varix and its broken shoulder spine} 27.5 mm. Locality
155. Middle part of Gatun formation. USNM 562612,
6, 7, 9, 10. Paziella (Panamurez) yatunensis (Brown and Pilsbry) (p. 217).
Middle part of Gatun formation.
6, 7. Height (incomplete) 35 mm, diameter (including terminal varix and its shoulder spine) 23 mm. Locality 155b.
USNM 562616.
9, 10. Height 27 mm, diameter (including terminal varix and its shoulder spine) 14.7 mm. Locality 155¢c. USNM
562617,
11-13. Murex (Chicoreus) brevifrona Lamarck (p. 216).
Middle part of Gatun formation
11, 13. Height (incomplete) 54.5 mm. diameter (including terminal varix and broken spine) 35.5 mm. Loeality 155.
12. Height (incomplete) 25.3 mm, diameter (incomplete) 18.5 mrm. Locality 155b,



Fieure 1, 4.

2, 3.

6-9.

10, 13.

i1, 12

PLATE 36

Cymatium (Septa) pileare henicum Woodring, n. subsp. (p. 204).
Type. Height (incomplete) 53.5 mm, diameter 28 mm.
Locality 136a. Lower part of Gatun formation, middle Miocene. USNM 562584
Murer (Murez?) polynematicus Brown and Pilsbry (p. 215).
Height (incomplete) 48.7 mm, diameter {including terminal varix and its shoulder spine) 29.7 mm. Locality 138a.
Lower part of Gatun formation, middle Miocene. USNM 562586,

. Distorsio (Rhysema) decussafa gatunensis Toula (p. 2035).

Protoconeh. Height 1.6 mi, diameter 2 mm. Locality 142. Middle part of Gatun formation, middle Miocene.
Locality 142. Standford Univ,
Eupleura thompsoni Woodring, n. sp. (p. 218).
Locality 136a. Lower part of Gatun formation, middle Mioeene.
6, 9. Type. Ileight (not quite complete) 45.7 mm, diameter (including last 2 varices) 29.5 mmm.
7, 8. Height (almost complete) 40 mm, diameter (including last 2 varices) 24.3 mm.
Ficus carbasea carbasea (Guppy) (p. 211).
Height (incomplete) 53 mm, diameter 34.5 mm. Locality 182. Upper part of Gatun formation, western area,
late Miocene. USNM 562635.
Murez (Murex) recurvirostris recurvirostris Broderip (p. 214).
Height (not quite complete) 38.8 mm, diameter (ineluding terminal varix and its broken shoulder gpine) 21.3 ma.
Locality 157. Middle part of Gatun formation, middle Miocene.
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MIDDLE MIQCENE MOLLUSK FROM GATUN FORMATION AND EARLY PLIOCENE MOLLUSKS FROM CHAGRES
SANDSTONE AND ITS TORO LIMESTONE MEMBER



PLATE 37

Fraure 1, 4, 5, 8. Sthenorytis toroensis euthynta Woodring, n, subsp. (p. 185).
Loeality 205. Chagres sandstone,
1, 4. Type. Height (incomplete) 29.5 mm, diameter (incomplete) 24 mm. USNM 562639.
5, 8. Paratype. Height (incomplete) 23.2 mm, diameter 20.6 mm, USNM 562640.
2, 3, 11, 12. Sthenorytzs toroensts loroensis (Dall) (p. 184).
Locality 186, Toro limestone member of Chagres sandstone. USNM 214345,
2, 8. Type. Height {incomplete) 19.2 mm, diameter 17.3 mm.
11, 12. Paratype. Height (not quite eomplete) 17.8 mm, diameter 14.3 mm,
6, 9. Murex (Murez?) polynematicus Brown and Pilsbry (p. 215).
Height (incomplete) 54.5 mm, diameter (including terminal varix and its broken. shoulder spine) 33.7 mm.
Lower part of Gatun formation, USNM 562585,
7. “ Epitonium’’ sp. (p. 184).
Height (incomplete) 7.5 mmn, diameter 3.7 mm. Locality 206. Chagres sandstone. TSNM 562638.
10, 13. Bathygalea (Miogalea) hadra Woodring and Olsson (p. 198).
Type. Height 43.7 mm, diameter 33.6 mm. Locality 208, Chagres sandstone. USNM 562268.



Figorz 1, 2.

3-5.

10, 18.

11.

12.

13, 16.

15, 19, 20, 23.

22.

PLATE 38

Rhinoclavis (Ocheloclava) costaricana canabing Woodring, n. subsp. (p. 171).
Type. Height (incomplete) 35.5 mm, diameter 11.5 mm. Locality 115b.
middle Miocene. USNM 562599.
Alabina asperoides canaliculate (Gabb) (p. 180).

Middle part of Gatun formation,

3. Height 2.3 mm, diameter .8 mm. Locality 170a: Middle part of Gatun formation, middle Miocene. TUSNM
562619,

4. Height 2.4 mm, diameter 1 mm. Locality 138a. Lower part of Gatun formation, middle Miocene. USNM
562594,

5. Height 2.5 mm, diameter 1 mm. Locality 147b. Mliddle part of Gatun formation, middle Miocene. USNM
562601.

. Scaltna pseudoleroyi (Maury) (p. 187).

Beight (incomplete) 35 mm, diameter 16 mm. Locality 175.
middle Miocene. USNM 562623

Upper part of Gatun formation, eastern area,

. Secalinag cf. 8. brunneopicta (Dall) (p. 188).

Height (incomplete) 14 mm, diameter 5.2 mm. Locality 178. Upper part of Gatun formation, western area,
late Miocene. USNM 562631.

. Alabina asperoides asperoides (Gabb) (p. 180).

Locality 138a. Lower part of Gatun formation, middle Miocene. USNM 562563.
8. Height 1.8 mm, diameter .9 mm.
9. Height 3.1 mm, diameter 1.1 mm.
Cirsotrema (Cirsotremopsts, of. C. arcella Rehder (p. 186).
Height (incomplete) 29 mm, diameter (incomplete) 13 mm. Locality 153.
middle Mioccne. USNM 562580,
Bittiwm pericallum Woodring, n, sp. (p. 179).
Type. Height 4.5 mm, diameter 1.3 mm. Locality 177c.
Miocene. USNM 562622,
Bittium nugateriwm Brown and Pilsbry (p. 179).
Height 4 mm, diameter 1.4 mm. Loeality 155c.
562600.
Epitonium (Epitonium) of. E. foliaceicostum (d’Orbigny) (p. 182).
tion, middle Miocene. USNM 562578,
12. Height 2.5 mm, diameter 1 mm.
15. Height (incomplete) 3.7 mm, diamefer 2 mm.
Strombus gatunensis Toula (p. 189).
15, 19. Height (incomplete) 47.3 mm, diameter 32.3 mm. Loeality 155.
middle Miocene. USNM 562602,
20, 23. Height (not quite complete} 59.5 mm, diameter 37.5 mm. Locality 182a.
tion, western area, late Miocene. USNM 562632,

Middle part of Gatun formation,

Upper part of Gatun formation, eastern area, middle

Middle part of Gatun formation, middle Miocene. USNM

Locality 147b. Middle part of Gatun forma-

Middle part of Gatun formation,

Upper part of Gatun forma-

. Epitonium (Asperiscala) of. E. gabbi (de Boury) (p. 183},

Height 3.9 mm, diameter 2 mm. Locality 147g. USNM
562579.
Epitonium (Asperiscala) of. K. rushii (Dall) (p. 183).
Height (incomplete) 4.6 mm, diameter 2.3 mm. Locality 183.

late Miocene. USBNM 562630.

Middle part of Gatun formation, middle Miocene.

TUpper part of Gatun formation, western area,
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