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PRELIMINARY REMARXKS

The fossil collections and field information, on which this
monograph is based, resulted from over two years of field work
by the writer in Panama and Costa Rica. The writer’s thanks
are dte to the Costa Rica Oil Corporation for permission to pub-
lish; and he is most grateful for assistance, and encouragement
received in the course of this work from Drs. A. C. Veatch and
D. F. MacDonald of the Sinclair Exploration Company, to the
Officials of the National Museum of Costa Rica and Professor
J. Fidel Tristan of San Jose’.

The collections were studied in the Paleontogic Laboratory
of Cornell University, the facilities of which, Professor G. D.
Harris, most generously placed at my disposal.

Cornell University,
January, 1922. A. A. OrssoxN
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Conus proteus Dall, 189o, Trans. Wagner Free Inst. Sci., vol. 3, pt. 1,
p. 26.

Conus profteus Maury, 1917, Bull. Amer. Pal., vol. 5, p. 206, plL. 6,
fig. 11.

This isa common species in the Miocene and Pliccene beds of
Costa Rica and Panama. It is generally possible to distinguish
two forms, a smaller one which agrees with typical examples of
proteus in form and coloration (which is frequently preserved,)
and a larger and heavier type, like the so-called leoninus. 'This
second variety may show several dark spiral bands in addition to
the square yellow blotches. Such markings we have not observ-
ed on recent examples of leoninus.

Gatun Stage: Banana River, Port Limon, Water Cay. Plio-
cene: Monkey Point; Bocas.

Conus Veatchi, n. sp. Plate 2, figures 5, 8

Shell rather large, heavy and broad, with a low, nearly flat
spire, but pointed, slightly projecting apex; spire-whorls about
10 in number, with a slightly raised border near the suture and
marked with fine spirals which on the last whorl number 10 or
11; shoulder of the last whorl rounded or beveled; last whorl,
large and broad, nearly smooth above, except for the very faint
spirals, but with numerous, fine, irregular spirals on the canal;
pillar straight; aperture straight and narrow, slightly wider
below.

Length 43, breadth 28 mm.

The present collection contains two specimens, the larger of
which from Water Cay, serves as the Zolotype. The species is
very unlike any of the associated Gatun species in its low, near-
ly flat spire. The Conus demiurgus Dall, of the Chipola Mio-
cene of Florida, is a related species.

It is named for Dr. A. C. Veatch, Director of the Explora-
tion Work of the Sinclair Consolidated Oil Corporation, for his
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terest and co-operation in obtaining the extensive collections
which form the basis of the present work.
Gatun Stage: Water Cay, Panama.
Gatun, C. 7.

Conus floridanus, var. costarigensis, n. var, Plate 3, figures 3, 9

Shell conic, with a moderately high spire of about eleven
whorls; profile of the spire flat or slightly concave to the long
projecting apex seen in well-preserved specimens; shoulder angle
rather sharp with the whorls slightly concave above between the
sutures; spire-whorls generally show 3 or more faint, raised
spirals and strongly arcuated growth lines; the last whorl below
the shoulder angle is usually nearly smooth above (sometimes
with faint spirals) but with heavy regular spiral groovings to
the number of about fifteen on the canal; the canal is long, rap-
idly attenuated and usually somewhat flexed below.

Height 44, breadth 21 rm.
Type from the Gatun beds of the Banana River.

This fossil, quite common in Costa Rica, should probably be
classed as a variety of the recent Conus floridanus Gabb, differing
only in always being somewhat more slender. ‘They also agree
closely with Dall’s figure of Conwus ohifelanus Dall frcm the
Chipola Miocene of Florida.

Care should be taken in distinguishing this from C.
imitatfor of the Canal Zone. In that species, the full-grown shell
is larger, with nearly straight sides and finer irregular spirals on
the canal.

Gatun Stlage: Banana River, Fast Grape Point Creek.
Conus imitator Brown and Pilsbry Plate 2, figure 6

Conus tmitefor Brown and Pilsbry, April, rori, Proc, Acad. Nat, Sei,
Phila., vol. 63, p. 342, pl. 23, fig. 4.

Conus Salit Toula, ec., 1911, Jahrb, der K-K Geol. Reiehsanstalt,
Wien, vol. 61, p. 508, pl. 31, figs. 22 n-l.
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pryriformis Reeve of the west coast of Central America but the
fossil shells have generally a lower and flatter spire. It is also
known from the Miocene of Santo Domingo, Jamaica and
Trinidad.

Gatun Stage: Banana River, Hill No. 3.
Conus limonensis, n. sp. Plate 3, figures 7, 8§

Shell rather large, but delicate and rather slender; spire low,
concave to the slightly projecting apex; spire whorls 10 or more,
nearly flat between the sutures or slightly concave due to a
slightly raised ‘border; spire-whorls with 3 or 4 low spirals which
become faint on the later whorls so that they are nearly smooth;
sutures deep; shoulders of the last whorl angled or somewhat
raised; body-whorl long and slender, polished and smooth, ex-
ept for a few faint spirals near the tip of the canal; anterior
canal long and straight, evenly tapering.

Iength 41, breadth 24 mm.

This species is based on 2 specimeus from the coral lime-
stones of Port Limon, where it is associated with Conus stenost-
omus and planilivalus. TFrom stenostomus, its straight canal, low
spire and nearly smooth, polished surface is most noticeable.

Gatun Stage: Port Limon, C. R.

Conus musaensis, n. sp. Plate 1., figures 22, 24

Shell small and solid; spire short, conic, composed of about
2 pellucid, globular and projecting whorls and 6 post-nuclear
whorls; the spire-whorls are flat or slightly cancave and project
slightly over the anterior sutures; body-whorl with the upper
half smooth, but with 12 deep grooves on the anterior canal
which produce wide, spiral bands: these grooves are delicately
incised by raised longitudinal lines; color markings are some-
times preserved, which appear as 8 unarrow, gray bands on the
upper half of the whorl.

Length 19, breadth g mm.

This small species, the Gatun amsfogue of the recent West
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Indian Conus Agassizi Dall, is abundant along the Banana
River and elsewhere in Costa Rica.
Gatun Stage: Banana River, Zone 6 Red Cliff Creek, C. R.

Conus cf. interstinctus Guppy Plate 3, figure 12

Conus interstinctus Guppy, 1866, Quart, Jour, Geol. Soc. London, vol.
22, p. 288, pl. 16, fig. 3.

A single specimen from Hill 1, of the Banana River, agrees
closely with Guppy’s figure of this Jamaican species. The shell
measures 39 by zo mm.  The spire is moderate in height, with
a slightly concave profile.  The spire-whorls are smooth between
the sutures but also show a slight coronation. The last whorl
carries about 135 narrow, widely spaced, spiral cords which an-
teriorly are slightly beaded.

Dr. Maury unites inrlerstinctus, with Sowerby’s catenatus,
but that species is based on a very young and scarcely distin-
guishable specimen. We therefore prefer to compare the Costa
Rican shell with Guppy’s larger and well-figured znferstinctus.

Gatun Stage: Banana River, Hill No. 1.
Conus cf. Sewalli Maury

Conus Sewalli Maury, 1917, Bull. Amer. Pal., vol. 5, . 201, pl. 5, fig. 3,
pl. 6, fig 3.

The collection contains 2 young shells which may belong to
this Dominican species. They differ from the preceding infer-
stinctus in being shorter and broader, and the spire-whorlsin
place of being smooth are marked with 5 or 6 strong spirals. The
last whorl 1s sculptured with 15 or more widely spaced beaded
spirals. The dimensions of the largest shell are: Length or
height 30, breadth 19 mm:

Catun Stage: Banana River.
Conus foroensis n. sp. P'late 2, figure 5

Shell of medium size, with a conic spire a little more than
14 the length of the aperture; the whorls of the spire numbering
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12 plus are flat or slightly concave and bordered below by a low
carina projectly slightly above the suture; this carina on all ex-
cept the last whorl bears low nodes, about 20 to the later whorls;
the spire-whorls are otherwise smooth except for the arcuate
growth lines; the last whorl is a tapering cone, nearly smooth,
except for the faint spirals about its lower one-third; the aper-
ture 18 narrow, straight, with a thin arcuate outer lip.

Height 45, diameter 21, aperture 33 mm.

This shell belong to the Conwus comnsobrinus group, agreeing
in its form and strongly mnodulated spire whorls. The main
difference is that foroensis is nearly smooth, the spirals showing
ouly on the lower one-third, while consobrinus has most of the
last whorl covered with beaded spirls.

Gatun Stage: Tore Cays.

Conus (Chelyconus) tortuosostriatus Toula Plate 1, figure 15

Conus (Chelvconus) flortuosostriatus Toula, 1911, Jahrb., der K-K.
Geol. Riechsandstalt, Wien, vol. 61, p. 508, pl. 31, fig. 22.

Conus (Hemiconus) tortuosostriatus Cossmann, 1913, Jour. de Conchy-
liologie, vol, 61, p. 40, pl. 3, figs. 28, 2q.

Conus tortuosostrialus Mauryv, 1917, Bull. Amer. Pal., vol. 5, p. 205, pl.
6, fig. 9

This shell should probably be considered as a short variety
of gracilissimus Guppy, differing chiefly in its broader form and
shorter spire.

The body-whorl is sculptured with about 24 raised,even, spiral
cords, separated by deep, even interspaces. These interspaces
are crossed by neat, incised lines, corresponding to the lines of
growth. The nucleus consists of about 3, long, tapering smooth
whorls, after which follow several turns of carinated and finely
coronated post-nuclear whorls.

Length 22, breadth ¢ mm.
Gatun Stage: Bocas del Toro.
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Conus granozonatus Guppy Plate 3. fiz. 15

Conus granozonatus Guppy, 1856, Joar. Geol. Soc, London, vol. 22, p.
287, pl. 16, fig. 5.

This is a rare species in Costa Rica, our collection containing
only a single specimen from the Gatun beds of the Rio Blanco.
It is characterized by« rathei high, couic spire, with simcoth or
oniyv slizhtly coronated whorls., “I'he last whorl has about 13,

wide, spiral bands, which are heavily granulated above. The
specimen  agrees well with Guppy's fizure of the Jamaican

shell,

Length 25, breadth 11 mm.
Gatuin Stage: Rio Planco, C. R.

Conus planitiratus Sowerby Plate 3, firures 10, 13

Conns planilireius Sowerby, 1549, Quart. Jour. Geol. Soc. Lon:don, vol.
6. p. 44.

Conus pariliralus Guppy, 1566, [dein, vol. 22, p. 287, pl. 16, fig-
ure 7,

Conus planilivalus Gabh, 1873, Trans. Amer. Phil. Soc., p. 230, in
part.

Ceitnes planiliratus Gappy, 1875, Quart. Jour. Geol. Soc. London, vol.
22, p. 528,

Conus planilirafus Dall, Trans. Wagner Free Iust, Sci., vol. 3, pt. 6,
p- 15%83.

Conus planiliralus Cossmann, Jour. de Conchylinlogic, vol. o1, p. 18,
pl. 3. figs. 25, 26, 27.

Conus regu’aris Gabd, Jour. Acad. Nat. Sciv Phila., vol. S, 2ud series,
p- 339. pl. 46, figs. 45-48.  Not of Sowerby.

Conus plaxiliralus Maary, Dulll Amer, Pal, volo 50 0. 2og, plo7.

fig. 1o,

The occurrence of tiiis species in Costa Rica is limited to
t'ie coral limestones of Limon,  Gabb had speciniens from here
vhich he identificd with the recent West Coast Conws o2 vlaris

of Sowerby, The Limon shells agree very  well with Guppy's

foure in the Quarterly journal and with Cossmann’s tigores of

2ars {0 oo insely

Dowden and Mindi specimens. The spi2
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related to the recent Conus Séimpsoni Dall from the Florida
Straits.  (Proc. U. S. Nat. Mus,, vol. 24, p. 503, pl. 29, fig. 7,
1903).

Surface of whorls are heavily sculptured with 25, 30 or
miore subequal spiral cords.  Upper surface of whorls, flat or
lichtly concave and with 3 or more spirals, The shoulder is
sharp and bounds a rather high, couic spire.

Length 31, breadth 16 mm.

Catun Stage: Povt Limon.
Conus planiliratus, var. becasensis, n. var. Plate 3, fig. 14, 16

Shell of medium size, solid with a broad, stubby outline;
<pire low, conic with nearly straight sides and composed of seven
or more whorls; the 1st 4 or 5 post-nuclear whorls are coronated;
spire-whorls with 3 faint spirals anl curved growth-lines; hody-
whorl large and wide, with 23 strong but somewhat irregular
simple spiral cords; their interspaces are wide and with crowded,
raised lines of growth and sonietimes intercalated spirals; anter-
ier canal nearly straight.

Length 32, breadth 17 mm.

This Cone, which should probably be considered as distinct,
is fairly common in the shale beds, belonging to the Gatun
Stage on Bocas Island.  From typical plandiiratusit differs in its
broad stubby form and coarse sculpturing.

Gatun Stage: Bocas del Toro, Panama.
Conus marginatus Sowerby Plate 1, fig, 20

Conus marginaius Sowerby, 1849, Quart. Jour. Geol. Soc. London,
vol. 6, p. 44.

Canus marginatus Gabb, 1873, ‘Trans. Amer, Phil, Soc., vol. 16, p.
230.

Conus mareinetfus Guppy., 1576, Quart. Jour, Geol. Soc. London, vol.
32, p. 528. pl. 29, fig. 5.

Conus piargixvalus Maury, 1917, hull. Amer. Pal., vol. 5. p. 210, pl. 7,
fig. 11.
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faint arcuate lines of growth and very indistinct spirals; the
earlier whorls have a carinated suture but are only very faintly
coronated; last whorl heavily sculptured with about 20, wide,
even spiral bands, separated by grooves of about 1-3 of their
width; these grooves are faintly incised by the longitudinal
lines of growth; the spiral bands are slightly wider above
and smooth, becoming granulated on the canal; this granulation
appears on the posterior side of the bands only; aperture long and
narrow.
Length 36, diameter 14.5 mum.
33 (apex broken) diameter 15 mm.

The original specimen of Conus Burckhardti was described
from the Miocene of Mexico, State of Oaxaca. Our specimens
from Panama and Costa Rica are a little larger, but show the

characteristic high, smooth, spire and strong,flat, spiral bands of
the body-whorl.

Conus ftortuosopunctatus 'Toula is a similiar but smaller
species. ‘The difference in sculpture of the two species may be
seen in the accompanying figures, the spiral bands of forfuoso-
punctalus being double or incised, while in Burckhardii, they are
broad and simple.

Gatun Stage: Water Cay, Panama.
Zone 2, East Grape Point Creel.

Conus Harrisi, n. sp. Plate 3, fg. 1

Shell of moderate size, subcylindric with a high, even, conic
spire; spire-whorls about 6 plus, flat, with close sutures, except
for the upper whorls which are slightly carinate; the surface of
the spire-whorls is nearly smooth, except for a few faint spirals;
the last or body whorl is strongly sculptured with widely spaced
and sub-regular grooves; these grooves form about 14 wide,
spiral bands about the lower 3-4th of the last whorl; the upper
ath below the shoulder angle forms a wide, smooth band; below,
the spiral bands are generally smooth except those about the lower
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half of the shell, which may become, mesially divided and bear
a few small granulations or beads about their upper half; aper-
ture sublinear.

Height 51, diameter 23 mm.

A single specimen of this elegant species was collected from
the Gatun of the Banana River. It is a species of the Conus
Burckhardli type but much larger and when perfect reaching a
length of nearly 60 mm. The sculpture is of wide bands formed
by deep, and regularly spaced grooves about the lower 3-4ths of
the shell.

Gatun Stage: Hill No. 3, Banana River.

Conus multistriatus Bose Plate 1, figures 21, 23

Conus Agassizi Dall, variey multistriatus Bose, 1906, Bull. de Inst.
Geol. de Mexico, numero 22, p. 49, pl. 5, figs. 34-38.

Conus gaza Johnson and Pilsbry, 1911, Proc. Acad. Nat. Sci. Phila,,
vol. 63, pl. 23, figs. 2, 2.

Conus gaza Maury, 1917, Bull. Amer. Pal.,, vol. 5, p. 210, plL. 7
fig. 12.

This is the Conwus gaza of Johunson and Pilsbry described
from the Miocene of Santo Domingo and the Isthmus. TItisa
small, pretty species, recognized by its nearly biconic outlines
and neat sculpture. The spire is high; with nearly smooth, spire-
whorls and carinated sutures. The last whorl is rather short and
heavily sulcated with about 18, regular, spiral cords, separated
by intervals of their own width.

All our specimens come from Water Cay, where the species
1s fairly abundant. 'The largest specimen measures 20 by II
mm. Bose's original specimens are from the Miocene of the
state of Oaxaca, Meaxico. They are somewhat larger, measuring
28 by 15 mm.

Gatun Stage: Waler Cay.

Conus tortuosopunctatus Toula Plate 3, figures 6, 11

Conrws loviuosopuictaius Toula, 1911, Jahrb. der K-K. Geol. Reichsan-
stalt, Wien, vol. 61, p. 507, pl. 31, fig. 21.
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EXPLANATION OF PLATES

PLATE [ (4)

Page
1. Terebra bipartita Sowerby, Saury Creek, height 77 mm........ 35
2, ‘Terebra dipartita Sowerby, Middle Creek, height 53 mm.
3. Terebra cf. haitensis Dall, Sousi Creek, height 37 mm......... 35
4. Terebra gatunensis Toula var., Gatun, height 58 mm............ 36
5. Terebra gatunensis Toula, Gatun, height 52 mm.
6. Terebra gatunensis Toula, Gatun, height 42 mm.
7. 'Terebra spirifera Dall, var. midiensis, n. var., Middle Creek 39
8. Terebra gausapata Brown and Pilsbry, Mt. Hope, height
B TIN5 a0 vsirwsincammosi siai sasimminimen - sminin i mimceio 55 38
9. Terebra estrellana, n. sp. Estrella River, height 7.5 mm...... 40
10. Terebra gausapata Brown and Pilsbry, Mt. Hope, height
2G mMni......... S BRI A SO TRRRT FIRREA R 38
11. Terebra Wolfgangi Toula, Mt. Hope, height 38 mm.............. 37
12. Terebra Wolfgangi Toula, Mt. Hope, height 26 mm.
13. Terebra spirifera Dall, Banana River...cccicoiciirianiniiiiiiniieannas 37
14. Conus gracilissimus Guppy, Bocas del Toro...... ......ceeevnnne. 52
15. Conus tortuosostriatus Toula, Bocas del Toro.....cocevvveennnnn. 49
16. Terebra estrellana, n. sp., Estrella River ............cc. oooeiennee 40
17-18. Terebra Berlinersze Maury, Boucary Creek.. ......oocovviiiainnns 29
19. Terebra costaricensis, n. sp., Fanana River, height 13 mm... 4o
20, Conus marginatus Sowerby, Red Cliff Creek........es voveiiee 51
21. Conus multistriatus Bose, Water Cay....cvvvvrvimviiniiinnaniiiaanns 54
22, Conus musgensis, n. sp.,Banana River......... coocooovieiiiinnees 47
23, Comnus multistriatus Bose, Water Cay...coeeevviriiinion iiininniennnn. 54
24, Conus museensis, n. sp., Banana River........ccceeviiiiinionan 47

25- 26, Terebra benthalis Dall, var. bocasensis, n. var., Bocas
del "TOE0 wivvsuvosssserissaimss sovsses 41
27. Terebra pumbriensis, n. sp., Pumbri Creek............. .cccoiiiil 41
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PLATE 2 (5§)

Page
1-2. Conus molis Brown and Pilsbry, Banana River............ ..... 42
3-4. Conus proteus Hwass, Water Cay...cooimmiiiiiiiiiiiiiiiiniinin 43
5. Conus Veatchi, n. sp., Water Cay... e T .
6. Conus imitator Brown and Pilsbry, ‘V[t Hope ..................... 45
7. Conus toroensis, 1. 3p., TOro Cays ..icoeciivierireiniirranncaccacenes 48
8. Conus Veatchi, n. sp., Water Cay..ccoiiiecrarieniiiiiciiaiiinnenana 44
9. Conus recognitus Guppy, Banana River ........cccceceeiiinenannn, 46
PLATE 3. (6)
1. Conus Harrisi, n. sp., Banana River..........c..ocoet ceet veieiiiinns 53
2. Conus stenostomus Sowerby, Port Limon....... ...covvverennnn. e 42
3. Conus floridanus Gabb, var. costaricensis, n. var Banana R... 45
4-5. Conus Burckhardii Bose, Water Cay...ccccceiiivienniiiiiiinnnnn 52
6. Conus tortuosopunctatus Toula, Mt. Hope.......coieieiiiiniannn. 54
7-8. Conus limonensis, n. sp., Port Limon...........ccoeiiiiiiiennen. 47
9. Conus floridanus Gabb, var. costaricensis, n. var., Banana. R. 45
1o. Conus planiliratus Sowerby, Port Limon..........ccccoieiniiianens 50
11. Conus tortuosopunctatus Toula, Mt. Hope.......cccevuiiiiiininnn. 54
12. Conus cf. interstinctus Guppy, Banana River...........coeeeenenn. 48
13. Conus planiliratus Sowerby, Port Limon..............ooiueeiiiinnnn 50
14. Conus planiliratus, var. bocasensis, n. var., Bocas del Toro.. 57
15. Conus granozonatus Guppy, Rio Blanco..........ccee iviniinnnns 50
16. Conus planiliratus var., bocasensis, n. var., Bocas del Toro.. 5I
PLATE 4. (7)

1-2. Turris albida Perry, slightly reduced, Toro Cays............ 58

3. Scobinella Morierei (Laville) Cossmann, length 48 mm, Toro
AT e emcomrmansammnnnfb s S06ES SE3aTES 79

4. Scobinella Morierei (Laville) Cossmann, length 52 mm.,

Poro/Cays e v seaprrscvorwesamnnsmnns 79
5. Drillia papaya, n. sp., length 32 mm., Rio Cocles............... 63
6. Turricula lavinoides, n. sp., length 54 mm., Banana River.... 55

Halia americana, n. sp., length 66 mm., Mt. Hope............... 79
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