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T.AIJNA OI TIIE GATUN FORItrA'TION' ISî}IilUS OF P^f,NÀMA'

BI- A\îOS P. BRO\\'\ AND HE\RT '{. PILSBRT'

The collection of fossils studied in this paper \\'as made by one of rts

(Brown) during two visits to the Isthmus in April and in August' 1910'

With the erception of a tooth of a sharkl and a few specimens of

oliualtom}fonkei'I{illailcornefroml}reercavationsfor'thelocks
atGatun.Theolilotakenat}Ionkel'Hillisthesamespeciesfotrnd
plentifully at the Gatun excat,ation. The specimens \\rel'e collected

fro* drl*p, and fi-lls along the raihvay as rvell as from the dumps in

the vicinity oî Gattin.
A rapid ,e.o.trruir."rrce of the slratigraphy along the line of the raihval'

from colon to Empire and along the canal from colon to Gatun seemed

to indicate that the folmations, from the highest exposures at }Ionkel'

Hill (ìIoun| Hope) to the lowesf that contain molluscan remains at

Bohio, form oue stratigraphic unit, the base of which is to be found

at Bohio and the top aitfàntey Hill. This was the impression formed

by a stucly of the stratigraphl' on the ground' As shown below' the

siudy of ihe fossils coil"ctàd, and a survey of the literature on the

Isthmian formatrons, bears ont his irnpression formed in the field.

The thickness of this Gatr.rn formation is probably not much above

400 feet, judging ft'otn exposures and borings at Gatun' It is clredged

from the canal at *or" ìh"" four miles north of Gatr'in' being here

encountered at lS feet belori' rvatel level'

Ifthisiscor'rectthatthemollusk-bearingformationsfromBohio
to the sea at Colon {orm one stratigraphic unit (and they appear to be

onefaunalunit),theGatttrrFormationlr'illincludebedsthathavebeen
,r"riourty called Bohio, Gatttn, lfonkel' Hill' Culebra and Vamos-

\ramos.
The recognition of Eocene in the Isthmian

from the "1'amos ó \tamos or Gatun beds"

Hill and examined by Dr' \Ym' t{' Dall'

" pseudomorphs in calcite in a tough matrlx,

in good conàition. " The following Eocene

" nJted on a rapid examination"'b)- Dr' Dall:

I Carchartas ntegalodon '\'s'
z Bull. Mus. Cr,rp. Zooi.?','ol.2E.p' 273'^'the genem noted without specific

id.;ffi;r;i;;; uió ti.r., ut-"'" rou"d ìn the oligocene beds'
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ACTEONID-8.
rBullina chipolana DalÌ.-- 

À"ltt"" (Abdnospira) chipolarw Dall, Proc' U' S' Nat' lfus'' XVIII' p' 32'

Chipola becls, Chipola River, Floricla; near Gatun, Rou'ell (Dall)'

SCAPIÍA.IVDRID.&.
*YolvuleìIa sp. undet.

Butta (Votaula) cf . or'ytata Bush,,To-ula, Jahrbuch der
" 1;;ìh"; d"obei."l'"" heichsenstalt, LVIII, 1908 ('{priì

Pl. 28, fig' 4.

Gatun.

IiaiserÌich-Kónig-
15, 1909), P' 709,

Terebra ,otrotoirrr" n. sp. Pl' -;*,:'Ì:"t"^'
The shell is slencler, tlre cliarneter contained about 7! times in the

length, composed of about 15 whorls in a length of 31 mm' .Scuìptr'rre:

^d i.o*i.terlì band below the sutr'tre, fully one-third the rvidth of the

whorl;below it, and separaled by a sulcus' another oand half as wicle'

belorv rvhich there are weak, nearly obsolete spiral strire; the n'hole

cr.ssed by rather, ,ho.p ,rerfi.al riblets narro\ver than their inte*'als'

These arà very slightiv obliclue on the upper band, vertical on the

sunken lower part of tire rvhorl' The riblets gladually weaken belorv

the micidle of the last whorl, Ieaving the base smooth' The columella

is strongly biplicate, the foÌds sr'rbobsolete at the aperture'

Length 31, diarn. 7 mm.

This- species has much in common with ?' haitensis DalI' brrt it
cli-ffers by having two columellar folds anrong other minor-di-fferences'

A comparison kindly macle by Dr' Dall shows them to be distinct'

T. sutcifera Sorverbl', of the Santo Dornrngo Oligocene' is described

ashavingathirdsirbobsoletespiralsrrlctrs,rn'hilethespeciestrnder
consideration has onlY lwo sulci'

Terebre gatunensir Touls' Pl' IXII' fig' 2 ('x 2';)'

Terelra (Oqmeria) gatunen'tís Toula' Jahrb'' p' 705' Pl' 25' fig' 14'

This fine species reaches a length of 50 to 60 mm' The subsutttrai

bancl is about one-fourth the rvidth of the rvhorl, rvith sculpture of

straight, vertical ribs, and is followed. by a rather rvicle fturorv, belorv

rvhich there are seven rounded spiral cords, the upper one larger'

Fine, slightty bent. ì,ongitudinal Ìibs |un- from stttttre to stttttre over

corcls and irter-vals, fà.mi.rg rounded k.ots at the inte.sections'.

These ribs are about trvice as far apart as the spiral cords on the upper

whorls,butonthelateronestlrecordsandribsareabouteqtrally
.pu.e,I. On the last rvhorl the siphonal fasciole is marked with rude
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grorvlh-lines ancl lernellrc and bounded b1'a lieel. Apertule narrow
rÌllcl long. The specimen figured, broken et both ends, is 5l mm. long,
composecl of 1j3 rvhor-ls. Toula's description end figure rvere frohr a

voung shell.
Fig. 2 is tvpical. Sir specintens seen. We doubt rvhether the

follorving form is specificallv clistinct, so r-iclely it r.aries in sculpture.
The recent 7'. panamenszs I)all has some resemblance to this species.

^\ complete specimen measLlres, length 52, diam. 10.5 mrn.

Îerebra woìfgangi Touìa. Pl. XXII, figs. 1,3-6 (x 2y).

Terebra (Orymeria.) uolfgangi Toula, Jahrb., p. 705, Pl. 28, fig. 7.

Very closely related Lo I'. gutttnensis, perhaps only a form of that
species, from rvhich it diffels by' having several rveak spirals on the
sutrrral bancl, r'trnning over libs rnd intcrvals, rnd in lhe smaller
nrmber of spiral corcls below the bancl, there being five, eclually spaced,
on the penultirnate l'holl, four on the median and r-rpper lvhorls.
The rate of inclease of the rvhorls is abor-rt the same as in ?'. gatunensís.
Judgirig from a number of incomplete shells, en adLrlt of 50 mm. length
shor-rlcl have about 20 whorls, of which fully 3 form a narrow, high,
snlooih embr.vonic shell.

'l-his snecies is somervhat related to the Pliocene and recent 7.
rlislocata Say, ancl especially to the prececling species. It velies
wiclely in sculpture, as follows:

1. Sutr.rral band differentiated on the early whorls, but on the lrrst

3 or 4 not seL off from the other spirals by a deeper furrorv; 4 spiral
cords as wide as their intervals below it; r'erticai sculpture fine anci

lorv on the later *.horls, rveak in the iltervals of the spilals. One

specimen (Pl. 2J, flg. 1).
2. T1'pical fornl, clesclibed above, 2 specimens.

3. Sutulal bancl clividecl by one shallorv sulcus in the intercostal
spaces onlv. Spiral cords uneclr,ral, three in a group, follorved by two
separatecl by wider spaces. Onll' 12 spirals on the last whor'l below
the band. One specirnen (figs. :3, 4).

{. Sutural band ri'ith sevet'al spiral strire inclenting the ribs and

intervals. Spiral corcls unequally spaced. Trvo specimens (figs. 5, 6).

Terebra geusepÀta n. sp. Pl. XXII, figs. 8, 9.

A smaì.Ì, slorvly tapeling species, rvith verrv slightly convex lvhorls
and rvell-impressed, uncluiating snture. SuturaL band limited by a

deep, narrorv sr"rlcus and, like the rest of the t'holl, scr-rlpttued rvith
close, nnec1nal, spiral threacis. There are three thleads Lipon the band,
eight beiorv ib. There are for-rrteen high, rather nArlow, longitudinal
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|ibs on eech rvhofl, the threacls obsolete on their sr-lmmits. The

impe|fect sìrell figr.['er-l lllerìsllres, length 9, diarn.2.S rnm., of 6'] rvholls.

CONIDE.
Conus concavitectum n. sp. Pl. XXIII' figs' 5,6'

A. cone about t$,ice as long i1s ]vide. Spil'e Yerl' conca!eì.;' cotlic ot'

mucronate, the iune| $'hotis forn'ring a YeI.v Steep, actlte cone, its

g'ho1ls carinate belorl the micLdle of each, sloping and r-rsr"rally tnalkecl

rvith a faint impressecl spilal line ol' trvo above the carina' or haYittg

several strie on the lou.eÌ palt of the slope, $'he|e the ca|lna lies in

lhe sutur-e. The last 3 or' -1 rvholls levoh'e neat'lt' in a plane, are

narkedly concà\,e. rvith the outel edge t'aised in an erect flange or

keel, thÀ concavitv mil'kecl rvith one or several spiral th|eads ancL

clistinct, ar.checl grorvth-strire. Last rvho|l slightly convex below the

shor.tlcler-angle, stlaight and slenclel belorv, malked belorv the rniddle

rvilh ì-rneclual, lo\\, spi|als, tlosi of them lleac].ed. Length '37.5, dian.

1g mm. Incornplete rrclult shells a|e mr.tch la|ger, diam. 28 mm.,

rvrtir lllott[ ],1 \\-norIs.

Tlris species ciiffers f|om c. tlontingensis Gtebb b-v having the or"rter'

eclge of ih" lut.. rvhorls raised in a flange ancl by the smooth' not

t*te.cr-rlate early whorls. \one of the larger specimens is complete.

Co:rus haYtensis So\Yb'

Conus haytensls Sorvb., Joum' Geol' Soc' Lond , VI' p' 44'

A perfect, but small specimen, length 26 mm., agrees rvith Santo

Domingo examPles.

Colus domingensis SoweÎb]' ('l)'

C. domingensis Sorvb, Journ Geol' Soc' Lond'' VI' p' -15'

A'fragment,thespireonly,agr,eesrvellrviththtsspecies,sofarasit
goes.

Conus consobrinug So\Yb'

Conus consobrínzrs Solvb', Journ Geol' Soc' Lond'' \rI' p' 45'

A Gatun specimen is about ilO mm' 1ong, of the highlir scu$turecl

t_vpical form.

Conus granozonatus GUPPY'

C. qranozonatus Gupp-'-, Quart' Journ
fie. 5.

g.-q'ralilíssímtrs Gupp-"*, t. c., p. 288, Pl' 16, fig' 1'

Not uncommon at Gatun. \l}ile cioseì,y Ìelated lo c. consotríttus,

this seems to be a distinct species. In our series from Bou'den the

C: qracilissimr.rs cloes not seem distrngr-rishable specif,caliy'
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