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LIST OF LOCALITIES

The following list shows the localities cited by num-
ber in the text and tables:

2211.
2212,

2213.
2214.
2238.
2564.
2645.

2646.
2652.

3417.
3419.
3731.
3732.
3733.
3742.
3747.
3748.
3749.

3856.
5079.

Lower bed, Alum Bluff, Liberty County, Fla.

Tenmile Creek, 1 mile west of Baileys Ferry, Calhoun
County, Fla.

1 mile below Baileys Ferry, Chipola River, Calhoun
County, Fla.

Tenmile Creek, 1 mile west of Baileys Ferry, Calhoun
County, Fla.

Flournoy’s millrace, 2 miles east of Argyle, Walton
County, Fla.

McClelland farm, 1 mile below Baileys Ferry, Calhoun
County, Fla.

MecClellan farm, Shoal River, 5 miles northwest of Mossy-
head, Walton County, Fla.

Oak Grove, Yellow River, Okaloosa County, Fla. _

Horse Creek, 1% miles south of Oak Grove, Okaloosa
County, Fla.

Alum Bluff, 35 miles below railroad bridge over Apalachi-
cola River, Liberty County, Fla.

MecClelland farm, 1 mile below Baileys Ferry, Calhoun
County, Fla.

Near Mossyhead, sec. 6, T. 3 N., R. 21 W,, Walton County,
Fla.

Dave Adams Mill Creek, see. 2, T. 3 N., R. 21 W., Walton
County, Fla.

Three-fourths mile west of Shell Bluff, Shoal River,
Walton County, Fla.

Shell Bluff, Shoal River, Walton County, Fla.

8 miles southwest of Lake De Funiak, Walton County, Fla.

Summerville millrace, 1 mile east of Argyle, Walton
County, Fla.

Allen Senterfeit’s mill, 3 or 4 miles north of Campton,
Okaloosa County, Fla,.

6 miles west-northwest of Mossyhead, Walton County, Fla.

One-half mile below Shell Bluff, Shoal River, Walton
County, Fla.

5080.
5184.
5193.
5195.
5618.
5630.
5631.
5632.
5633.
6175.
6776.
7054.
7055.
7148.
7151.
7183.
7256.
7257.
7261.
7264.

7468.
7893.

First ravine below Shell Bluff, Shoal River, Walton Coun-
ty, Fla.

First ravine below Shell Bluff, Shoal River, Walton
County, Fla.

Crowder’s Crossing, 1% miles below Shell Bluff, Shoal
River, Walton County, Fla.

First ravine below Shell Bluff, Shoal River, Walton
County, Fla.

314 miles southwest of De Funiak Springs, Walton County,
Fla.

100 yards below Oak Grove Bridge, Yellow River, Oka-
loosa County, Fla.

Oak Grove Bridge, Yellow River, Okaloosa County, Fla.

Oak Grove, Yellow River, Okaloosa County, Fla.

QOak Grove, Yellow River, Okaloosa County, Fla.

Left bank of Suwannee River three-fourths mile above
White Springs, Columbia County, Fla.

Spring on left bank of Suwannee River about 100 yards
above Rock Island and about half a mile above White
Springs, Columbia County, Fla.

400 feet below bridge, Oak Grove, Okaloosa County, Fla.

Old Senterfeit mill, 4% miles southwest of Laurel Hill,
Okaloosa County, Fla.

Gastropod Guleh, 5% miles southeast of Bainbridge,
Decatur County, Ga.

Tenmile Creek, Calhoun County, Fla.

Alum Bluff (lower bed), Liberty County, Fla.

Look and Tremble Shoals, Chipola River, Calhoun
County, Fla.

Sexton’s marl bed, sec. 11, T. 1 N., R. 10 W., Tenmile
Creek, Calhoun County, Fla.

Upper Alaqua Lethu (?) Bluff, near De Funiak Springs,
Walton County, Fla.

De Funiak Cardium beds, Alaqua, Walton County, Fla.

Sopchoppy, Wakulla County, Fla.

Boynton Landing, Choctawhatchee River, Washington
County, Fla.






THE MOLLUSCAN FAUNA OF THE

ALUM BLUFF GROUP OF FLORIDA

By Juria

GARDNER

Part VI. PTEROPODA, OPISTHOBRANCHIA, AND CTENOBRANCHIA (iN PART)

INTRODUCTION

Part VI (F) of Professional Paper 142, the first part
of the Gastropoda of the Alum Bluff group, covers all
of the opisthobranchs and eight large families of the
ctenobranchs. No land shells have been reported and
only 2 pteropods, so that the order of the opisthobranchs
is represented chiefly by the 36 species and subspecies
of tectibranchs.

In the molluscan fauna of the Alum Bluff group the
bivalves are by far the more numerous in individuals,
but the univalve fauna is more varied and includes a
greater number of species. Possibly for the reason
that many of the gastropods are carnivorous or subsist
in part on a meat diet—witness the ‘“drill shells”—
they range more widely and are able to maintain them-
selves in an unfavorable environment but meet with
stronger competition, which reduces their numbers.
The bivalves are more restricted in their diet and by
their diet, and though they are more rigidly excluded
from an unfavorable environment, if the environment
be favorable they more commonly thrive in great num-
bers. This general trait of molluscan distribution is
well exemplified in the groups treated in the first part

Distribution of Pteropoda, Optsthobranchia, and Clenobranc

of this chapter. Two hundred and forty-one species
and subspecies have been discriminated, but less than
10 percent of these are conspicuous in the number of
individuals. The Terebras in the Shoal River forma-
tion, the turritids of the old Twrris and Surcula types
in the Chipola and Shoal River, and Conus and Can-
cellaria in the Shoal River stand out by reason of their
abundance. The turritids are representatives of groups
widespread and prolific in the mid-American Tertiary,
and the common Terebras, cones, and Cancellarias in
the Shoal River are of unusual interest because they
are so closely related to mid-American species. The
relatively slight representation in the Oak Grove sand
is doubtless a reflection of the cooler water during that
stage. The opisthobranchs are many of them inhabit-
ants of the deeper waters, and some of them are
pelagic, so that as a group they are not good indicators
of early Tertiary shore conditions or of relationships to
contemporary faunas. The Terebras and turritids,
cones, Cancellarias, olives, Marginellas, and Mitras, on
the contrary, took their place in the littoral life of the
period, and their remains reflect mych more sharply the
current ecology and the relationship to the molluscan
faunas of nearby shores.

hia (in part) in the Alum Bluff group of Florida and Georgia

[pr, prolific; a, abundant; ¢, common; r, rare; p, present. The localities within each formation are arranged in geographic order from north to south and from west to east]

Chipola formation

Species

ga | &
22 | Bg
282 E-S, Florida—Oak Grove sand
2osl 58
Florida STE| P
285153
22a| g
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Vaginella chipolana Dall
Cuvierina columnella (Rang)
Acteon textilis (Guppy)
korphys Gardner, n. sp.--
fusulus Dall.
luculi Maury
hamadryados Maury.
chipolanus Dall
Acteocina sphalera Gardner, n. sp.
incisula (Dall
incisula curtoides Gardner, n. subsp
incisula kolos Gardner, n. subsp.-.-
persimilis (Dall)
rusa Gardner, n. sp
fischeri (Dall
Sulcularia prosulcata Gardner, n. s
chipolana (D
Cylichnella biplicata (H. C. Lea)...
Volvula oxytata Bush
oxytata dodona Gardner, n. subsp
vhoinicoides Gardner, n. sp--...
Scaphander langdoni Dall
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Distribution of Pteropoda, Opisthobranchia, and Ctenobranchia (in part) in the Alum Bluff group of Florida and Georgia—Continued

[pr, prolific; 8, abundant; ¢, common,; r, rare; p, present.

The localities within each formation are arranged in geographic order from north to south and from west to east]

Species

g
Chipola formation 2 .é
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Cornell Univer-
sity collections

Florida—Oak Grove sand

5632
5631
5630
5633
7054
2652
7055
3749

Atysoedemata Dall ... ... __
(Aliculastrum) obscuratus Dall
(Roxaniella) gracilis Dall..._

Cylichna decapitata (Dall)
auercinensis (Dall)__..
anthera Gardner, n. sp

Bulla striata Bruguiere. ... .ooooaooo_._
striata waltonensis Gardner, n. subsp.

Haminaea pompholyx Dall .._.___.__.___

Abderospira chipolana Dall. __
funiakensis Gardner, n. sp.

Ringienla chipolang Dall..
boyntoni Gardner, n.
semilimata Dall._____.
stiphera Gardner, n. sp..

Dolabella aldrichi Dall.._..____......___

Terebra (Paraterebra) sulcifera Sowerby?.
(Paraterebra) odopoia Gardner, n. sp._
(Strioterebrum) pupiformis Gardner,

¢ TR ) o RPN
(Strioterebrum) gausapata Brown

and Pilsbry. ... ___._____
(Strioterebrum) bipartita Sowerby
(Strioterebrum) spirifera Dall___._.___
(Strioterebrum) waltonensis Gardner,

s
(Strioterebrum) waltonensis tribaka
Gardner, n. SUbSD - ca- oo
gstrlnterebmm?) eskata Gardner, n. sp
Strioterebrum) rabdota Gardner, n.
) (P
(Strioterebrum) langdoni Dall_
fstrioterebrum) chipolana Dall
S ]t)ri(;terebmm) langdoni perpunctata
Al e e ————
(Strioterebrum) rapta Gardner, n. sp_.
Spineoterehra psilis (Dall). ... __.__..__.___
Terebra aulakoessa Gardner, n. Sp.
Polystira alhidoides Gardner, n. sp_.
(Pleuroliria) tenagos Gardner, n. sp_
sp. aff. P. tenagos Gardner, n. sp..._
Hemipleurotoma eileta Gardner, n. sp.
bitropis Gardner, n. Sp.__.___.....____
Fusiturricula paraservata Gardner, n. sp__
Fusiturricnla? glaphura Gardner, n. sp.._.
Knefastia glypta Gardner, n. sp____.
Knefastia? waltonia Gordner, n. sp
Crassispira boadicea (Dall)_.____
mennieri (Maury)...
calligona (Maury).......__........____
calligona paraconsors Gardner, n.
SUhSP?_ ...
calligonoides Gardner, n. sp.
Clavatula panopla Gardner, n. sp.._
elentheria Gardner, n. sp___
kalliglypta Gardner, n. sp.
grabaui (Maury).._......
apoia Gardner, n. sp___
polyploka Gardner, n. sp
euparypha Gardner, n. sp__
anthera Gardner, n. sp___
proebenina Gardner, n. sp.
libertalis Gardner, n. sp._
vandenbroecki (Maury).
habra Gardner, n. sp.._.
compsa Gardner, n. sp.__
elatocompsa Gardner, n. sp
“Drillia’”” stonemani Maury. _
nemoralis Maury_ _..___._____
Carinodrillia cymatoides Gardner, n. sp_.
Agladrillia aulakoessa Gardner, n. sp_
dryados (Maury).___.__._____
subvaricosa Gardner, n. sp.
empera Gardner, n. Sp.._____..
Eumetadrillia dodona Gardner, n. sp
rabdotacona Gardner, n. sp....
“Drillia” prion Gardner, n. sp____.__
prion paraprion Gardner, n. subsp.
coryphodes Gardner, n. sp.______
eurysoma Gardner, n. sp___
microneta Gardner, n. Sp._.
trimitrodita Gardner, n. sp
centrodes Gardner, n. sp__.
zosta Gardner, n. Sp.._._
trypanion Gardner, n. sp___
pycnoklosta Gardner, n. sp.
waltoniana Gardner, n. sp__
pachycheila Gardner, n. sp..___
““Mangelia” anthetika Gardner, n. sp
Kurtziella prionota Gardner, n. sp.._
thektapleura Gardner, n. $p..
websteri (Maury)..____._____
stephanophora Gardner, n. sp..
ramondi (Maury).__._.._______
‘“Mangelia’ teirata Gardner, n. sp. ..
Saccharoturris centrodes Gardner, n. sp.
Cryoturris daidalea Gardner, n.sp-.._

‘‘Mangelia” pyrgota Gardner, n. sp.......
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Distribution of Pteropoda, Opisthobranchia, and Cienobranchia (in part) in the Alum Bluff group of Florida and Georgia—Continued

[pr, prolific; a, abundant; ¢, common,; 1, rare; p, present. The localities within each formation are arranged in geographic order from north to south and from west to east)
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Chipola formation 2 :’3 E a
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Ithycythara defuniak Gardner, 0. Sp...ee_|ocucuec- ———

compsacosta Gardner, n. sp...
tarri (Maury). oocoeoocacen-.
Ithycythara? radinos Gardner, n. sp-.
‘“Mangelia” clarae Maury........
asteria Gardner, n. sp.
lissa Gardner, n.sp-..
phrixae Gardner, n. sp..
louisae (Maury)..._..._...
Brachycythara dasa Gardner, n. sp-
“Mangelia’” klimakota Gardner, n. sp.
stypteria Gardner, n. Sp--..._...
sextoni Gardner, n.sp__._.
cryptopleura Gardner, n. sp...
“Cythara’’ chariessa Gardner, n. sp_
barbadoides Gardner, n. sp...
isabellae (Maury)........
basilissa Gardner, n. sp.
anthera Gardner, 0. Sp.-co...
Lioglyphostoma tyro Gardner, n. sp
rusum Gardner, n. Sp. ...
Glyphostoma harrisi Maury. .
peri-eilema Gardner, n. sp--.
tiarophoron Gardner, n. sp..
ischnon Gardner, n. Sp. ..
typhon Gardner, n. sp..
belonoides Gardner, n. sp.
nannophues Gardner, n. Sp.
aldrichi Maury........._._.
chipolanum Gardner, n. sp..
xeston Gardner, n. Sp.....
Nannodiella nemorensis (Maury).__ .
Microdrillia hebetika Gardner, n. sp..
Bela nassoides Gardner, n. sp..._ -
Conus demiurgus Dall. . ooovmrai]omeenn.
isomitratus Dall
suleulus Dall_ .o iccanen
dodona Gardner, n. sp..
chipolanus Dall.._.__..
corrugatus Gardner, n. sp-
fusiformis Gardner, n. sp.
turbinopsis Gardner, n. sp--
waltonensis Aldrich_ . oo ocococmcnnas
waltonensis anodosus Gardner,
SUDSD . <o eamen
submoniliferus Gardner, n. sp.
molis Brown and Pilsbry.-..
draperi Maury._........
nemorideditus Maury......
Cancellaria defuniak Gardner, n. sp.
subtiarophora Gardner, n. sp-
waltoniana Gardner, n. sp_..
druidarum Gardner, n. sp.
stibara Gardner, 0. Sp-...
mitrodita Gardner, n. sp.
pinguis Gardner, n. Sp_....
spherotopleura Gardner, n. sp
bifoliata Aldrich__.........
aldrichi Gardner, n. sp-
paramoorei Gardner, n. sp-.
desmotis Gardner, n. sp..
ancycla Gardner, n. sp.
runchaena Gardner, 0. SP.ooccccoooo_.
(Trigonostoma) sphenoidostoma Gard-
ner,N. SPacecccccccccccmccemnnae [RRURUD PR RN (PRI PR PSS O, (R —— PSRN PRPIUON i
(Narona) atraktoides Gardner, n. sp. [N VN B S
(Aphera) waltonensis (Aldrich). . PRSI I SR N
Oliva liodes Dall____.________________ RSO BRI R (R
liodes waltoniana Gardner, n. subsp. ISR (RO B S
(Omogymna) martensii Dall..... JEVRUON VU U N
Olivella eutacta Dall__._______. JRORVR (R S A
cotinados Gardner, n. sp- RO R DR (S
oryzoides Gardner, n. sp. R PR R D,
cofacorys Gardner, n. sp-. [ S DU P
eleutheria Gardner, n. sp..
dasa Gardner, n. sp.. - R
Ancilla chipolana Dall._.___._.__._ P
Marginella (Serrata) chipolana Maury-
(Serrata) euancycla Gardner, n. sp._._ -|---
(Serrata) xanthopha#s Gardner, n. sp - P [N (SO N P
(Serrata) denticulatoides Maury..... (€25 PO S .
(Serrata) brithia Gardner, n. sp. c PRI PRI R PR
(Serrata) cornelliana Maury.... JEUEE R RS P
(Serrata) vadosa Gardner, n. Sp----._. JESES DESES FUEOE RO PSS SN Y A, JEVEEI SRR RS JEVUN RO RO SRS SO
(Serrata) vadosa ischna Gardner, n.
SUDSD - - e oo emcmeeee L SO RV U OO (I MU (RSN I RV N U SO
(Serrata) coloba Gardner, n. Sp--.-.._-
(Serrata) coloba conoispira Gardner,

F3N 3 P PO SO SN NSO PRI SRR SO P N S DOUSION DU NOTOUN P

n. SUDSP. e oo JRURN R PRI IR VR PR R P|D |-
(Serrata) nanna Gardner, 0. SPaeace--- r
(Serrata) critha Gardner, n. sp... -
(Serrata) eurystoma Gardner, n. sp-- -
§Volvarina) oryzoides Gardner, n. sp-
Egouena) apalachee Gardner, n. sp-- r

(Egouena) lipara Gardner, n. Sp.......
(Egouena) lipara lepta Gardner, n.
F171T) + PR S
(Egouena) capsa Gardner, n. sp
(Egouena) aurora eeacmome—e
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Distribution of Pteropoda, Opisthobranchia, and Ctenobranchia (in part) in the Alum Bluff group of Florida and Georgia—Continued

[pr, prolific; a, abundant; ¢, common; r, rare; p, present. The localilies within each formation are arranged in geographic order from north to south and from west to east
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Chipola formation ] 'E » 28
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32% g‘g Florida—Oak Grove sand
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Species Georgial Florida EE% =3
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Margmella (Egouena) eleutheria Gardner,
------------- RV PRI [FUUUR VR RPN PRSI SUSPION FRUOIONY ORI - S NP SO PRGOS DRI A

(Egouena) eloutheria dasa Gardner,
. SUbSD o
(Persicula) calhounensis Maury.......
(Persicula) progravida Gardner, n. sp.
(Persicula) majuscula Gardner, n. sp--
g(}gbberula; dryados (Maury)-ce-c----
Gibberula) chondra Gardner, n. sp..-
(Gibbetulag waltoniana Gardner, n. sp
(Gibberula) Sp.ccecococcccnannnns
Cypraeolina defuniak Gardner, n. sp.
yrenoides Gardner, n. SP-ca---
Lyria pycnopleura Gardner, n. Sp...cooa-|occaaooo
Cancella (Atraktus) pycnoplecta Gardner,
Mitra acteoglypha Gardner, n. Sp-..--.--
(Pleloptygmazﬁrodroma Gardner,n.sp
(Tiara) mitrodita Gardner, n. sp-----
(Tiara) desmia Gardner, 1. SPococeou-- -
Vexillum (Uromitra) climax Ga.rdner, n.sp|.
(Uromitra) climacoton Gardner, n. sp.|-
EUromltra) barnardense (Maury)..
Uromitra) myttone (Maury)--
(Uromitra) scopuli (Maury)--..
(Uromitra) triptum Gardner, n. sp---
(Uromm'a; ctenotum Gardner, n. Sp-.
(Uromitra) hamadryas Gardner, n. sp.
(Uromitra) cnestum Gardner, n. sp...
EUromitra) mangilopse Gardner, n. sp-
Uromitra) mikkulum Gardner, n. sp-
(Uromitra) amblipleura Gardner, n. sp-|
(Uromitra) berkeyi (Maury)oo-o—--——-
Perplicaria prior Maury....ocacacaoccaao
Strigatella isabellae (Maury) .............
Conomitra apalachee Gardner, n. sp_-.._
Cymakra poncei Gardner, 0. SP-c-eamaua-

........ ORTREY RSPSS SON PO B r

Species

Aldrich

collec- 3opnep

Florida—Shoal River formation

tion,
Johns
b
ins
Uni- tions
versity

Uni-
versity

collec- | 3056 | 2645 | 3732

3742

3731 | 5080 | 5184 | 5195 | 5079 | 5193

3733 | 2238 | 3748

3747 (7261 | 7264

5618

Vaginella chipolana Dall. .

Cuvierina columnella (R8DE) - oo oo cero ol

Acteon textilis (Guppy) -

korphys Gardner, n. sp- -

fusulus Dall

luculi Maury..._
hamadryados Maury.

chipolanus Dall.

Acteocina sphalera Gardner, n. sp-

incisula (Dall)

incisula curtoides Gardner, n. subsp

incisula kolos Gardner, n. subsp

persimilis (Dall)

rusa Gardner, n. sp.

fischeri (Dall)..

Sulcularia prosulcata Gardner, n. sp.

chipolana (Dall)..

Cyhchnella biplicata (H. C. Lea)

Volvula oxytata Bush.

oxytata dodona Gardner, . subsp,

phoinicoides Gardner, n. sp- -

Scaphander langdoni Dall

Atys oedemata Dall.

(Aliculastrum) obscuratus Dall

(Roxaniella) gracilis Dall
Cylichna decapitata (Dall) . ...

quercinensis (Dall)

anthera Gardner, n. sp.__......

Bulla striata Bruguiére ......

striata waltonensis Gardner, n. subsp..... -

Haminea pompholyx Dall.....

Abderospxra chipolana Dall.__

funiakensis Gardner, n. sp

Ringicula chipolana Dall

boyntoni Gardner, n. sp.

semilimata Dall_________

stiphera Gardner, n. sp

Dolabella aldrichi Dall..____

Terebra (Paraterebra) sulcifera Sowerby?

(Paraterebra) odopoia Gardner, D. sp......_.._

(Strioterebrum) pupiformis Gardner, n. sp...._.._.
(Strioterebrum) gausapata Brown and Pilsbry..__..
(Strioterebrum) bipartita Sowerby. .

(Strioterebrum) spirifera Dall_______

(Strioterebrum) waltonensis Gardner, n. sp

(Strioterebrum) waltonensis tribaka Gardner, n

subsp
gStrioterebrum?) eskata Gardner, n. sp
Strioterebrum) rabdota Gardner, n. sp.
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Distribution of Pteropoda, Opisthobranchia, and Ctenobranchia (in part) in the Alum Bluff group of Florida and Georgia—Continued

Ipr, prolific; a, abundant; ¢, common; r, rare; p, present. The localities within each formation are arranged in geographic order from north to south and from west to east]

Species

Aldrich
collec-
tion,
Johns
Hop-
kins
Uni-
versity

Cornell
Uni-
versity
collec-
tions

Florida—Shoal River formation

3856

2645

3732

3742

3731 | 5080

5184

5195 | 5079

5193

3733

2238 1 3748

3747

7261

7264

5618

Terebra (Strioterebrum) langdoni Dall

Strioterebrum) chipolana Dall...__..__._._.
trioterebrum; langdoni perpunctata Dall
Strioterebrum) rapta Gardner, n. Sp...
Spineoterebra psilis (Dall) ... __.___
Terebra aulakoessa Gardner, n. sp._.
Polystira albidoides Gardner, n. sp..
(Pleuroliria) tenagos Gardner, n. sp.-
sp. aff. P. tenagos Gardner, i, sp..
Hemipleurotoma eileta Gardner, n. sp.
bitropis Gardner, 0. SP.._«.oco_...
Fusiturricula paraservata Gardner, n. sp.
Fusiturricula? gla(ghura Gardner, n. sp
Knefastia glypta Gardner, n. sp.....
Knesfastia? waltonia Gardner, n. sp.
Crassispira boadicea (Dall)...._.
meunieri (Maury).....
calligona (Maury)-- oo oo
calligona paraconsors Gardner, n. subsp?..
calligonoides Gardner, n. SP._ .- ocooooooooo
Clavatula panopla Gardner, n. sp.
eleutheria Gardner. 0. sp..
kalliglypta Gardner, n. sp.
grabaui (Maury)........._
apoia Gardner, n. SP.-._-
polyploks Gardner, n. sp..
euparypha Gardner, n. Sp.
anthera Gardner, n. sp-...
proebenina Gardner, n. sp.
libertalis Gardner, n. sp...
vandenbroecki (Maury).
habra Gardner, n. sp._......_.
compsa Gardner, n. SPan-...-
elatocompsa Gardner, n. Sp..._.o.ooo_-=
“Drillia” stonemani Maury..
nemoralis Maury..-.oooo oo _______
Carinodrillia cymatoides Gardner, 0. SP-.accccmacaaaeo-
Agladrillia aulakoessa Gardner, n. sp

drgadqs (0.7 2301 o N
subvaricosa Gardner, n. sp
empera Gardner, . SP.—..—----
Eumetadrillia dodona Gardner, n. sp
rabdotacona Gardner, n. sp...-
“Drillia” prion Gardner, . SP_..-cee-ceeeeemmmaeanna.-
prion paraprion Gardner, n. subsp.

coryphodes Gardper, . SPeeccacccaacacans

eurysoma Gardner, 0. sp...

microneta Gardner, n.sp....

trimitrodita Gardner, n. sp

centrodes Gardner, n. sp.....--

zosta Gardner, n. sp
trypanion Gardner, n. sp

pycnoklosta Gardner, n. sp..

waltoniana Gardner, n. sp._

pachycheila Gardner, 0. 8P .- occoccccoooamaooos

“Mangelia” anthetikas Gardner, n. sp..
Kurtziella prionota Gardner, n. sp.
thektapleura Gardner, n. sp.
websteri (Maury).._....-.
stephanophora Gardner, n.sp.
ramondi (Maury). ..ceeeoooo
““Mangelia’’ teirata Gardoer, n. sp.
Saccharoturris centrodes Gardner, n. sp..
Cryoturris daidalea Gardner, n. sp.
‘“Mangelia” pyrgota Gardner, n, sp

Ithycythara defuniak Gardner, n. s:
compsacosta Gardner, n. sp.
tarri (Msaury)._ . .oooooo...

Ithycythara? radinos Grardner, n. sp..

“Mangelia” clarae Maury.

asteria Gardner, n. sp.

lissa Gardner, n. sp...
phrixae Gardner, n.
louisae (Maury)-..-
Brachycythara dasa Gardner, n
‘“Mangelia’” klimakota Gardner, n.
stypteria Gardner, n. sp-
sextoni Gardner, n. Sp-

cryptopleura Qardner,

“Cythara’’ chariessa Gardner,

barbadoides Gardner, n. sp.
bellae (Maury)..._---

basilissa Gardner, n. sp.

anthera Gardner, n. sp...

Lioglyphostoma tyro Gardner, n. 8P_.-c--—--—-.
rusum Gardner, n. sp.
Glyphostoma harrisi Maury..
peri-eilema Gardner, n. sp.
tiarophoron Gardner, n. sp
ischnon Gardner, n. sp-
typhon Gardner, n. sp._..
belonoides Gardner, n. sp
nannophues Gardner, n.

aldrichi Maury......_.
chipolanum Gardner, n, s
xeston Gardner, n. SP----
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Distribution of Pteropoda, Opisthobranchia, and Clenobranchia (in part) in the Alum Bluff group of Florida and Georgia—Continued

[pr, prolific; a, abundant; ¢, common; r, rare; p, present. The localities within each formation are arranged in geographic order from north to south and from west to east]

Aldrich Florida—Shoal River formation
Fiom, |Cornen

Speci Johns {_URk-

pecies Hop- versity
kins °t°igg‘s'” 3856 | 2645 | 3732 | 3742 | 3731 | 5080 | 5184 | 5195 | 5079 | 5193 | 3733 | 2238 | 3748 | 3747 | 7261 | 7264 | 5618
Uni- |-
versity

Nannodiella nemorensis (Maury)....... mcecemcea———— bo] o O P EO SN | N JRORON ISRV SRUIIN RN SRS A, URDRIN B S NN . JRRSNES SS

Microdrillia hebetika Gardner, n, sp.....

Bela nassoides Gardner, n. sp.
Conus demiurgus Dall. .. ____________ meememana
isomitratus Dall...
sulculus Dall___.__
dodona Gardner, n. sp

chipolanus Dall..._..___. .
corrugatus Gardner, n. Sp.......

fusiformis Gardner, n. sp. .
turbinopsis Gardner, n. sp.
waltonensis Aldrich

waltonensis anodosus Gardner, n. subsp-.-..
submoniliferus Gardner, n. sp..
molis Brown and Pilsbry..
draperi Maury. ...
nemorideditus Ma
Cancellaria defuniak Gardner,
subtiarophora Gardner, n.
waltoniana Gardner, n. sp..
druidarum Gardner, n. sp
stibara Gardner, n. sp.
mitrodita Gardner, n.
pinguis Gardner, n. sp
spherotopleura Gardne:
bifoliata Aldrich._.
aldrichi Garduner, n.
paramoorei Gardner, n.
desmotis Gardner, 1. sp.
ancycla Gardner, n. sp- .
runchaena Gardner, B. sp....
(Trigonostoma) sphenoidosto;
(Narona) atraktoides Gardner, 1. sp.
(Aphera) waltonensis (Aldrich).
Oliva liodes Dall. . .coooooome o
liodes waltoniana Gardner, n. subsp.
(Omogymna) martensii Dall.___._
Olivella eutacta Dall_..__.....
cotinados Gardzer, n. sp.
oryzoides Gardner, n. sp.
cofacorys Gardner, n. sp.
eleutheria Gardner, n. sp....
dasa Gardner, n. sp.
Ancilla chipolana Dall.__._____.____.
Marginella (Serrata) chipolana Maury..
(Serrata) euancycla Gardner, n.sp._...
gSerrata) xanthophaés Gardner, n. sp.--
Serrata) denticulatoides Maury.....
(Serrata) brithia Gardner, n. sp_
§Serrata) cornelliana Maury.......
Serrata) vadosa Gardner, n.sp.__._.._._..
§Sen'ata) vadosa ischna Gardner, n. subsp.
Serrata) coloba Gardner, n, Sp.-o...oocoo__.._.

(Serrata) coloba conoispira Gardner, n. subsp-.

gSerrata) nanna Gardner, n. SP..-ceccccccmeo-
Serrata) critha Gardner, n.sp._..._..._._..._
(Serrata) eurystoma Gardner, 0. Sp-.-ccoween--
(Volvarina) oryzoides Gardner, n. sp

(Egouena) apalachee Gardner, 1. sp...-
(Egouena) lipara Gardner, n. P - cccccecmeo.
(Egouena) lipara lepta Gardner, n. subsp-..-..
(Egouena) capsa Gardner, 0. SP. . .. cceououeen
(Egouena) aurora Dall__.______________________
(Egouena) eleutheria Gardner, n. sp__-- ...
(Egouena) eleutheria dasa Gardner, n. subsp..
(Persicula) calhounensis Maury.. . .....ocooo._.
(Persicula) progravida Gardner, B. SP-cceeuoo-
(Persicula) majuscula Gardner, n. sp-. e
(Gibberula) dryados (Maury) ... -cceemeee--
(Gibberula) chondra Gardner, n. Sp_ ...
gGibberula) waltoniana Gardner, n. SD. <ceooo--

Gibberula) SD- - oo

Cypraeolina defuriak Gardner, 0. SP.oc-cceeeee--
pyrenoides Gardner, n. SP.__ ..o occocecmeannan

Lyria pycnopleura Gardner, n. Sp_ . oo cceaoeen

Caricella (Atraktus) pycnoplecta Gardner, n. Sp--.
Mitra acteoglypha Gardner, n. sp__._..__....___..
gPleio tygma) prodroma Gardner, n. SP-------
Tiara) mitrodita Gardner, B. Sp..._occ_._.
(Tiara) desmia Gardner, n. SP_ oo cccceoooee
Vexillum (Uromitra) climax Gardner, n. Sp..—_._..
(Uromitra) climacoton Gardner, n. SP-cecon--
(Uromitra) barnardense (Maury)....c--------.
(Uromitra) myttone (Maury). . _.coooeeoeo o
(Uromitra) scopuli (Maury)-..._.cocoo_oo__._
Uromitra) triptum Gardner, n.sp._.._-...___
Uromitra) ctenotum Gardner, 0. SP. -« occaean
Uromitra) hamadryas Gardner, n. sp--....___
EUromitra) cnestum Gardner, . $P.-ccooo.___.
Uromitra) mangilopse Gardner, 0. SP.c.c....
(Uromitra) mikkulum Gardner, n. sp......_..
(Uromitrag amblipleura Gardner, n, SpP---.----
(Uromitra) berkeyi (Maury)_ ... .o ccoeeeoo.
Perplicaria? prior Maury ... eoeoao
Strigatella isabellae (Maury) . ... _..._._..
Conomitra apalachee Gardner, 1. sp_
Cymakra poncei, Gardner, 0. Sp_.._ . ccccomemon




PTEROPODA, OPISTHOBRANCHIA, AND CTENOBRANCHIA (IN PART)

SYSTEMATIC DESCRIPTIONS

Phylum MOLLUSCA
Class GASTROPODA
Subclass EUTHYNEURA
Order PTEROPODA
Suborder THECOSOMATA
Family CAVOLINIDAE
Genus VAGINELLA Daudin
1800. Vaginelle Daudin, Soc. philomathique Bull. 43, p. 145.

Monotype: Vaginella depressa Daudin (Burdigalien
of Dax, near Bordeaux).

Shell ovate, longitudinally compressed, tapering
rather abruptly to an acute apex; aperture medially
expanded along the horizontal axis, commonly con-
stricted along the vertical, narrowly elliptical or some-
what 8-shaped in cross section.

Vaginella has a restricted distribution in the south
European and east coast Tertiary beds. The single
species in the Alum Bluff group is abundant at the type
locality in the Chipola formation, but it has not been
reported from any other horizon. Two individuals
differing from V. chipolana Dall in the more slender
outline and the less pronounced and abrupt apical con-
striction were collected at Oak Grove, but the apertures
are so imperfect that they have not been named.

Vaginella chipolana Dall

Plate XXXVTII, figures 1, 2

1892. Vaginella chipolana Dall, Wagner Free Inst. Sci. Trans.,
vol. 3, pt. 2, p. 431.

1898. Vaginella chipolana Dall, op. eit., vol. 3, pt. 4, pl. 23, figs.
4, 5.

Shell small, polished, marked only with fine incremental lines;
posterior end truncate, the foramen small, eircular; on each side
of it, extending in a direct line a little more than one-third the
length of the shell, is a fine, thread-like keel, which gradually
fades away; transverse diameter nearly twice the anteroposterior
diameter; shell inflated, the ventral surface more so than the
dorsal, but the dorsal and ventral plates resemble one another more
nearly toward the anterior end; anterior foramen as wide as the
shell, marginate, the dorsal margin with a median flexure, the
ventral simply arched, the whole margin in the completely adult
shell somewhat reflected. Altitude of shell, 5.5; transverse diam-
eter, 3.2 [3.6]; anteroposterior maximum diameter, 1.75 [2.0]
millimeters.—Dall, 1892.

Cotypes (8): U. S. Nat. Mus. No. 124911.

Dimensions (second cotype): Profile, height 5.2
millimeters; transverse diameter, 2.4 millimeters;
anteroposterior maximum diameter, 1.9 millimeters.

Type locality: No. 2213, 1 mile below Baileys Ferry,
Chipola River, Calhoun County, Fla.

The species is restricted in its known distribution to
the environs of the type locality, but it is found in con-
siderable abundance within that small area.

Occurrence: Chipola formation, 7257°, 22132, 7151°,
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Yaginella floridana Collins !

1934. Vaginella floridana Collins, Johns Hopkins Univ. Studies
in Geology, no. 11, p. 216, pl. 13, figs. 22-23.

Shell small, slender, evenly tapering. Apex truncated, closed
by a septum, narrow, laterally compressed. Maximum infla-
tion about middle of shell length, dorso-ventrally compressed
near aperture. Aperture large, elongate, its ends projecting
slightly beyond the lateral margins of the shell. Lips recurved
and slightly thickened. Dorsal lip projecting beyond the
ventral. Lateral keels faint, extending from apex for about
one-half the shell length. Outer surface showing only faint growth
lines.

Type material: Holotype, length 5.5, millimeters; dorso-
ventral diameter, 1.4 millimeters; lateral diameter, 2.0 milli-
meters. U. 8. National Museum No. 371900.

Type Loeality: Chipola formation, lower Miocene, The
Woodyard, three-fourths of a mile above Shell Landing, Holmes
Creek, Washington County, Fla. (lower bed), U. 8. Geological
Survey Station 10609.

The species is much more slender and tapering than V.
chipolana and is shorter, not so strongly constricted near the
upper end, and more slender posteriorly than V. clavata (Gabb)
from the California Miocene. It approaches V. gusiriaca Kittl
from the Austro-Hungarian Miocene in outline, but has a
relatively greater dorso-ventral diameter..—Collins, 1934.

The holotype remains unique.

The type locality, “The Woodyard’’, recalls the
days of the wood-burning river steamboats, when
replenishing fuel was assembled at certain intervals
along the banks of the navigable streams.

Genus CUVIERINA Boas

1827. Cuvieria Rang, Annales sci. nat., sér. 1, vol. 12, p. 322.
Not Cuvieria Peron, 1807.

1886. Cuwierina Boas, Spolia atlantica, p. 131.

1888. Cuvierina, Pelseneer, Challenger Rept., vol. 23, pt. 45,
Pteropoda, p. 66.

Type (by monotypy): Cuwieria columnella Rang.
(Recent in the Atlantic Ocean.)

Shell straight, elongated, with a smooth surface, with the
posterior half conical and pointed, generally caducous in the
adult. The aunterior half is swollen medianly, but constricted
behind the aperture. A partition, concave in froat, is found
toward the middle of the entire length of the shell, and close
beside this the truncation is formed. The transverse section is
circular, except toward the aperture, where it is a little com-
pressed, and appears somewhat reniform. Behind the aperture
the shell is contracted but bulges out again toward the partition.
The embryonic portion is separated from the rest of the shell by
a shallow constriction.—Pelseneer, 1888.

Less than half a dozen fossil species have been re-
ported, all of them from the Tertiary of southern
Europe. The recent representatives of the genus are
apparently all referable to the single species that serves
as the type.

The form is restricted in the Alum Bluff group to the
Chipola formation at Alum Bluff.

1 This species was inserted after the report had been transmitted. It is not in-

cluded in the table showing distribution (pp. 251-256), and The Woodyard does not
appear in the locality list (p. III).
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Cuvierina columnella (Rang)

1827. Cuvieria columnella Rang, Annales sci. nat., sér. 1, vol. 12,
p- 323, pls. 14, 45, B, figs. 1-8.

Cuvieria oryza Benson, Asiatic Soc. Bengal Jour., vol. 4,
p. 698.

Triptera columnella Gray, Catalogue of the Mollusca in the
collection of the British Museum, pt. 2, Pteropoda,
p. 23.

Cuvieria urceolaris Morch, Catalogus conchyliorum quae
reliquit C. P. Kierulf, p. 32, pl. 1, fig. 8.

Cuvieria columnelle Rang. Souleyet, in Eydoux and
Souleyet, Voyage autour du monde sur la corvette
La Bonite, Zoologie, vol. 2, p. 205, pl. 12, figs. 1-11.

Triptera columella Pleffer, K. Akad. Wiss. Berlin Monats-
ber., pp. 243-244, fig. 18.

Triptera cancellata Pfeffer, idem, pp. 243-245, fig. 19.

Cuvierina columnella Rang. Pelseneer, Challenger Rept.,
vol. 23, pt. 45, Pteropoda, p. 67.

Cuvierina columnelle Rang. Dall, U. 8. Nat. Mus. Bull.
37, p. 82, pl. 66, fig. 117.

Cuvierina columelle Rang. Dall, Wagner Free Inst. Sei.
Trans., vol. 3, pt. 2, p. 431.

Cuvierina columnella (Rang). Collins, R. Lee, A mono-
graph of the American Tertiary pteropod mollusks:
Johns Hopkins Univ. Studies in Geology, no. 11, pp.
222-224, pl. 14, figs. 6-7.

La coquille solide, vitrée, brillante et polie, est renflée un
peu en arriére de son milieu; le prolongement postérieur de ses
parois est extrémement mince et fragile et la partie qui cor-
respond 3 la face dorsale est un peu plus longue que lautre.

Nous l'avons recontrée dans la mer des Indes, et depuis lors
un individu qui n’en différe que par un peu plus de renflement
dans le milieu, a été trouvé dans la mer du sud, par M. Busseuil,
Chirurgien major de la frégate la Théiis. Cette coquille n’a
que 0.011 de longueur.—Rang, 1827.

Shell very thin and hyaline in texture, elongate, sub-
cylindrical, the maximum diameter behind the median
horizontal, abruptly constricted and obtusely truncate
posteriorly. Aperture sinuous, symmetrically inflated
medially; slightly oblique to the axis of the shell, later-
ally compressed and somewhat reniform in outline.

Dall reports the species from the “Older Miocene
of the Chipola beds, from the lower bed at Alum
Bluff, Chattahoochee River, Florida”, and ‘“living
in both oceans from north latitude 43° to south
latitude 40°, floating at or near the surface.”” This
is the only record of the form in strata older than
the Pleistocene. In order, possibly, to forestall any
question of the validity of his determination, Dall
stated:

Two specimens of this well-known and characteristic pteropod
were obtained, as noted by Mr. Burns. One of them is as
perfect as if collected yesterday from the surface of the sea,

though of course less translucent. They are absolutely indis-
tinguishable from the recent shell.

1835.

1850.

1850.

1852.

1879.

1879.
1888.

1889.
1892.

1934.

The pteropods are free-swimming pelagic organ-
isms borne by the currents, and they are, therefore,
exceptionally good indicators of surface conditions.
They occupy a relatively small space in the system-
atic literature of fossil faunas. Collins’ monograph !

1e Collins, R. L., A monograph of the American Tertiary pteropod mollusks:
Johns Hopkins Univ. Studies in Geology no. 11, pp. 137-324, 7 pls., 1934.
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presents an exhaustive study of a restricted group in
which little more than a perfunctory interest has
heretofore been displayed. From an incomplete re-
view of the fossil records, Collins ventures the state-
ment that ‘“‘enough evidence has been assembled to
indicate that the total number of valid fossil species
is probably more than double that of the Recent
species.” The uniformity of surface conditions
necessary to account for a Miocene-Recent range of
C. columnella might conceivably have been main-
tained, not in any given area but over a shifting
fluid surface. However, as a matter of record, the
pteropod species do not range over perceptibly
greater periods of time than other groups of Mollusca.

Dall’s material, on which he based his identification
of C. columnella, included a perfect specimen, 8.0
millimeters long, with a lateral diameter of 2.2 milli-
meters and a dorso-ventral diameter of 2.3 millimeters,
and a second fragmentary shell, both of them under
U. S. Nat. Mus. No. 112611 and U. S. Geological
Survey locality 2211. Collins has figured the perfect
shell and has analyzed the contents, which include
several species of recent pteropods.

This in itself is not so remarkable, but the fact that some of
the Globigerina-like foraminiferal shells are bright pink in color
like some of the tests in ooze samples from the present ocean
bottom immediately raises a question as to the validity of Dall’s
Miocene record of C. columnella. The appearance of the shell
and the nature of the contents, so far as they can be observed,
gives the specimen a very modern aspect, which is comparable
with that of recent pteropod ooze specimens. The shell con-
tents are not cemented but are merely closely packed, a few of
the included tests can be shaken about by moving the shell
slightly, and there are no observable traces of quartz or other
inorganic sand grains. The broken specimen in the same vial
does not have any material on the interior, but it is as clear as
the perfect shell.—Collins, 1934.

For that reason, Collins is inclined to believe that
the shell which he so beautifully figures is “a recent
shell that was mixed in some way with the Miocene
material either before Dall examined it”’ or, a much
less probable hypothesis, “that it is not the original
specimen, but a recent one introduced by mistake at
a later date.” The included pteropod species are all
of them recent forms without Tertiary records. No
later material has been found by way of verification of
this lower Miocene occurrence of Cuwierina columnella
(Rang).

Occurrence: Chipola formation, locality 2211~.

Order OPISTHOBRANCHIA
Suborder TECTIBRANCHIATA
Family ACTEONIDAE
Genus ACTEON Montfort
1810. Acteon Montfort, Conchyliologie systématique, vol. 2,
p- 315.

Type (by monotypy): Voluta tornatilis Gmelin. (Re-
cent off the west European shores.)
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Shell thin, ovate; spire usually prominent, acutely
tapering; nucleus rather small, twisted heterostro-
phous; characteristic sculpture of axially striate spiral
grooves; aperture entire, elongate; rounded anteriorly;
columella furnished with a single, slightly oblique
plication; umbilicus imperforate.

The genus is indicated in the Triassic and reached
its maximum development in the Eocene, though it has
persisted with diminished prominence through the later
Tertiary to the present day. The living species, though
comparatively few in number, have a wide geographic
range.

Acteon is represented in the Alum Bluff group by
six species, only one of which is found at more than a
single horizon. Three out of the six are restricted in
their distribution to the Chipola formation, and a
fourth, the characteristic Oak Grove species, A.
hamadryados Maury, may possibly occur at the earlier
horizon as well. It may also persist into the Shoal
River, but this is more doubtful. It is, however, rather
abundant at Oak Grove and with the exception of the
unique A. luculi Maury is the only member of the genus
reported from that horizon. The most interesting
feature in the Shoal River Acteon fauna is the occur-
rence of a species very closely related to A. textilis
(Guppy), a characteristic Bowden form. The recent
Acteons are for the most part deep-water forms, many
of them penetrating to the abysses. Acteon puncto-
striatus Adams, the form which is apparently most
closely related to the Alum Bluff species, has been
reported from Cape Cod to Haiti in 7 to 63 fathoms.
Spiral sculpture developed over the entire conch:

Spirals upon the initial whorl of the conch less than 8:
Altitude approximately twice the maximum diameter:
Altitude of spire approximately one-third that of
the entire shell; spiral sulci squarely channeled,
narrower in the adult than the divides.
Acteon textilis (Guppy.)
Altitude of spire approximately one-fourth that of

the entire shell; spiral sulei not squarely chan-
neled, usually wider in the adult than the

divides_____.___ Acteon korphys Gardner, n. sp.
Altitude much more than twice the maximum diam-
eter. oo ... Acteon fusulus Dall.

Spirals upon the initial whorl of the conch 8 or more.
Acteon luculi Maury.
Spiral sculpture not developed over the entire conch:
Altitude approximately twice the maximum diameter.
Acteon hamadryados Maury.
Altitude more than twice the maximum diameter.
Acteon chipolanus Dall:

Acteon textilis (Guppy)
Plate XXXVII, figure 5

1873. Tornatella textilis Guppy, Sci. Assoc. Trinidad Proc., vol. 2,
No. 2, pt. 10, p. 77, pl. 1, fig. 4 (reprint, 1921, Harris,
Bull. Am. Paleontology, vol. 8, p. 209).

1874. Tornatella textilis Guppy, Geol. Mag., dec. 2, vol. 1, p. 407,
pl. 16, fig. 4; p. 437 (list).

1903. Actaeon textilis (Guppy) Dall, Wagner Free Inst. Sei.
Trans., vol. 3, pt. 6, p. 1582 (list).
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1922. Actaeon costaricensis Olsson, Bull. Am. Paleontology, vol. 9,
p. 2068, pl. 18, fig. 15.

Oval-oblong, solid, a little ventricose, closely cancellated by
numerous spiral riblets and finer longitudinal threads most dis-
tinet in the spiral grooves. Spire short, conic. Whorls about 7.
Aperture elongate, narrow, dilated anteriorly into a canal.
Columella twisted, bearing a single stout fold. Outer lip sharp,
finely dentated by the spiral riblets. Length, 17; breadth,
9 millimeters.—Guppy, 1873.

Holotype: U. S. Nat. Mus. No. 115434,

Figured specimen: U. S. Nat. Mus. No. 371047.

Type locality: Jamaica (Miocene).

The only apparent differences between the Bowden
species and the few imperfectly preserved and probably
juvenile specimens from Shoal River are the relatively
wider and more evenly planed and polished interspiral
areas of the earlier form.

Occurrence: Shoal River formation, locality No.
737427, Shell Bluff, Shoal River, Walton County, Fla.

Acteon korphys Gardner, n. sp.
Plate XXXVII, figures 6, 7

Shell rather small for the group; moderately heavy,
slender. Whorlg 5 to 6 in all, including the 1% to 1%
small, inflated, nuclear turns. Tip immersed; initial
half turn set at right angles to the axis of the shell, the
succeeding protoconchal turn gradually swinging round
to the plane of the conch. Whorls of the spire minutely
and obscurely tabulated posteriorly, very feebly convex
laterally; body whorl broadly and symmetrically
rounded. Spiral sculpture developed over the entire
surface of the conch; spirals very low and broad, 6 or
7 upon the later whorls of the spire, 33 upon the body,
the 3 directly in front of the suture narrower and more
closely spaced than those upon the medial portion of
the whorl; spirals upon the base of the body becbming
increasingly narrower, sharper, and more crowded
toward the extremity. Interspiral grooves narrower
than the spirals, not squarely chiseled. Incremental
filaments very sharp and regularly spaced, most clearly
visible in the interspiral channels but in some specimens
overriding the spirals. Sutures very deeply impressed.
Aperture narrowly lobate, acutely angulated posteri-
orly, sharply rounded anteriorly. Outer lip broken
in the type but thin, sharp, marginally crenate, and
smooth within in another individual referred to the
same species. Parietal wall thinly glazed. Columella
reinforced, bearing a single very prominent twisted
fold which merges into the reverted labial margin.
Anterior end of aperture narrow, thickened, somewhat
expanded and patulous. Umbilicus imperforate.

Dimensions: Height, 6.1 millimeters; maximum
diameter, 3.1+ millimeters; altitude of aperture, 4.5
millimeters.

Holotype: U. S. Nat. Mus. No. 328398.

Type locality: No. 3419, McClelland farm, 1 mile
below Baileys Ferry, Calhoun County, Fla.

Acteon korphys is more slender than A. fextilis
(Guppy), to which it is allied. The spire is relatively
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lower and the whorls fewer and more rapidly decreasing
in size; the spirals are relatively wider and less uniform
ip size and spacing; and the entire aspect of the
sculpture is much more subdued.

The species is apparently restricted to the Chipola
formation. Young individuals that are relatively
stouter than the adults are rather common, but mature
forms are very rare, and all that have been fouad are
more or less imperfect.

Occurrence: Chipola formation, localities 2213°,
?2564P, 3419°, 2211°¢, 7183".

Acteon fusulus Dall
Plate XXXVII, figure 8

1896. Actaeon (Rictaxis) fusulus Dall, U, S. Nat. Mus. Proc., vol.
18, p. 23.

1903. Actaeon fusulus Dall, Wagner Free Inst. Sci. Trans., vol.
3, pt. 6, p. 1632, pl. 59, fig. 3.

Shell small, very slender; specimens decollate, but originally
with 5 or more whorls; surface polished, slightly striated by the
incremental lines; whorls spirally grooved by about 25 strong,
channeled grooves, which become more close-set anteriorly;
these grooves are crossed by elevated incremental lines, regularly
equidistant and close-set, giving a punctate appearance to the
grooves; the interspaces near the suture considerably wider than
the grooves and flattened, anteriorly equal to the grooves and
somewhat rounded, and elevated so as to look threadlike;
suture distinet, not deep; aperture narrow, rounded in front,
crenulated on the edge by the sculpture, the outer lip rounded
in front but not quite continuous with the obliquely truncate
pillar; pillar short, concave, with a strong plait behind at its
junction with the body. Longitude of decollate type, 7.5; of
last whorl, 6; of aperture, 4.5; maximum diameter, 2.5 [2.9]
millimeters.

Habitat: Chipola beds, with the last species [Acteon chipolanus
Dall].

Type [bolotype]: U. S. Nat. Mus. No. 113863; also specimens
in Mr. Aldrich’s collection.

This is a peculiar and characteristic species, not like any here-
tofore known from American Tertiary or recent faunae and
easily recognized by its slender, drawn-out form and sharp
spiral sculpture.—Dall, 1896.

Type locality: No. 2213, 1 mile below Baileys Ferry,
Calhoun County, Fla.

The species is known only from the holotype and a
second imperfect individual.

Occurrence: Chipola formation, locality No. 2213".

Acteon luculi Maury

1910. Actaeon luculi Maury, Bull. Am. Paleontology, vol. 4,
no. 21, p. 4, pl. 1, fig. 1. -

Shell small, immature, 3-whorled, the nucleus smooth, the
succeeding whorls sculptured with fine spiral striae. Aperture
oval; outer lip thin. When more specimens are obtained this
may prove to be the young of the following species [Acteon
hamadryados Maury].

Length of shell, 2; greatest width, 1 millimeter.

QOak Grove, Santa Rosa County, Fla. Mr. Aldrich’s collec-
tion.—Maury, 1910.

The nucleus is relatively rather large and coiled 1%
times. The initial turn is laterally compressed and
immersed at the tip; the final half turn of the nucleus
broadly inflated. The dividing line between the conch
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and protoconch is indicated by a slight break in the shell
and by the initiation of the conchal sculpture. The
whorls of the conch are broadly rounded, very narrowly
tabulated posteriorly, and, in the unique and immature
type, number 2)%. The spiral sulei with which the
conch 1is sculptured are exceedingly fine, reguldrly
spaced, about 8 on the whorls of the spire and three
times as many upon the body. There is just a sug-
gestion of an incremental grating in the channels.
The divides are flat and two or three times as broad as
the channels. The sutures are deeply impressed.
The anterior portion of the aperture is broken away
and its outline lost. The posterior angulation, how-
ever, is rather acute. The absence of glaze upon the
parietal wall is probably an age character rather than
a specific character. The nature of the columellar
fold is obscured by the imperfection of the specimens.

This is certainly not the young of A. hamadryados
Maury, for in that species, even in the juveniles, the
grooving is restricted for the most part to the medial
and anterior portions of the body, whereas in A.
lucult it is uniformly developed over the entire surface.

In no other described species from the Alum Bluff
group is the spiral sculpture upon the early whorls
of the conch so fine and the incremental sculpture so
little in evidence as in this minute form.

Occurrence: Oak Grove sand, locality 26467, Aldrich
collection, Johns Hopkins University.

Acteon hamadryados Maury
Plate XXXVTII, figures 9, 10

1910. Actacon hamadryados Maury, Bull. Am. Paleontology, vol.
4, no. 21, p. 4, pl. 1, fig. 2.

Shell small, with an acute spire and tumid body whorl, 5-
whorled; suture distinct, deeply channeled; lower two-thirds of
the body whorl ornamented with incised spiral lines which tend
to alternate in strength above and become much closer and more
sharply cut toward the base; outer lip simple; aperture elliptical;
pillar with a moderately strong plait. Length of shell, 4; great-
est width, 2 millimeters.

Oak Grove, Fla. Cornell University collection.—Maury,
1910.

Shell rather small and not very heavy, subovate.
Spire varying in relative elevation but usually less than
half as high as the entire shell. Whorls 6 in the type,
7 in a larger but less perfect specimen. Nucleus very
small, slightly tilted, inflated, and immersed at the
tip; not clearly differentiated from the conch. Whorls
of the spire broader but very feebly inflated, minutely
tabulated posteriorly, increasing regularly and rather
rapidly in size. Body whorl more rounded than those
of the spire. External surface highly polished. Spiral
sculpture restricted to the anterior portion of the whorl,
except for a fortuitous spiral, which revolves directly
in front of the suture line; one, or in some specimens
two of the 11 or 12 striae visible on the anterior half
of the whorls of the spire; in the larger individuals 15
spirals on the body, becoming increasingly deeper and
more closely spaced anteriorly. Incrementals forming
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a microscopically fine grating in the incised linear
channels. Sutures deeply impressed, usually following
upon or just in front of the second spiral.. Aperture
narrow, very slightly oblique, obtusely angulated
posteriorly, sharply rounded anteriorly. OQuter lip
thin, sharp, broadly arcuate, obscurely crenulated at
the margin, smooth within. Base of body well rounded.
Columella bearing a single heavy fold which merges
into the reverted labium. Parietal wall thinly glazed.
Anterior extremity of aperture reinforced, slightly
expanded and patulous. Umbilicus imperforate.

Dimensions of figured specimen: Height, 6.2 milli-
meters; maximum diameter, 3.2 millimeters.

Figured specimen: U. S. Nat. Mus. No. 349797.

Locality: No. 5632, Oak Grove, Yellow River,
Okaloosa County, Fla. Acteon hamadryados is the
Oak Grove representative of the group of Acteon
lineatus Lea, of the Eocene, and Acteon punciostriatus
C. B. Adams, of the late Tertiary and Recent. Though
obviously very closely allied with the members from
the later formations it does not seem specifically identi-
cal with any of them. The Oak Grove form is charac-
terized by the minute tabulation of the whorls of the
spire, which gives to the contour a scalar aspect not
shared by any of the Pliocene or Recent representatives.
The initial turn of the species is also apparently more
inflated than the nuclei of A. punctostriatus. The
spirals, though varying somewhat in number and dis-
position, are as a rule more numerous upon Acteon
hamadryados, and the spiral that is commonly developed
directly in front of the suture has not been observed in
A. punctostriatus. Acteon cubensis, from the Dominican
Republic seems to be very much more closely related to
A. punctostriatus and is possibly specifically identical
with it. Acteon chipolanus Dall, the Chipola analog,
is thinner and more highly polished, with a more
slender outline and a relatively higher spire, fainter
incremental striae, and more restricted spirals. A few
young individuals from Chipola seem, however, to be
specifically identical with the Qak Grove form, but
further material may prove this reference incorrect.
The Shoal River representatives are few and immature
but are probably distinct by reason of the relatively
higher shells, less feeble incrementals, more deeply
impressed spirals, and more persistent posterior spiral.
In the general character of the sculpture they approach
very closely A. lineatus Lea, but they are more slender
and exhibit a somewhat more prominent and more
persistent labial plication.

Occurrence: Chipola formation, locality ?3419% (juve-
niles); Oak Grove sand, localities 26462, 5632°, 56317,
5633°, 7054°; Shoal River formation, localities 75618,
237427,

Acteon chipolanus Dall

Plate XXXVII, figure 11

1896. Actaeon chipolanus Dall, U. 8. Nat. Mus. Proc., vol. 18,
p. 23.
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AND CTENOBRANCHIA (IN PART)

1903. Actacon chipulanus Dall, Wagner Free Inst. Sci. Trans.,
vol. 3, pt. 6, pl. 59, fig. 11.

Shell small, fusiform, with 6 whorls; an elevated spire, acute
except for the rather blunt apical whorl, brilliantly polished all
over and sculptured only by a few iacised lipes in front of the
periphery, and becoming more crowded anteriorly; suture dis-
tinet, almost channeled; nucleus small, rounded, the sinistral
part buried in the whorl; aperture about equal to the spire,
narrow, rounded in front, with a thin edge continudus with the
pillar; pillar thin, with a single plait; umbilical region impressed.
Altitude, 6.3; major diameter, 2.6 [2.8] millimeters.

Habitat: Chipola beds (2213), 1 mile below Baileys Ferry,
Calhoun County, Fla.

Types [holotype]: No. 113860, U. S. Nat. Mus.; also speci-
mens in the collection of T. H. Aldrich.—Dall, 1896.

Acteon chipolanus Dall is more slender and not so
heavy as the closely allied A. hamadryados. The spire
is relatively more elevated than in the Oak Grove
species. The external surface is more highly polished,
the spiral sculpture as a rule more restricted, and the
incremental striae fainter. The incised spiral, which is
commonly present directly in front of the suture in
A. hamadryados, has not been observed in A. chipo-
lanus.

Occurrence: Chipola formation, localities 2213¢,
2564°, 3419°.

Family ACTEOCINIDAE
Genus ACTEOCINA Gray

1847. Acteocina Gray, Zool. Soc. London Proc. for 1847, pt. 15,
. 160.

1850. Tofnatina Arthur Adams, Thesaurus conchyliorum, pt. 11,
p. 554.

Type by (original designation): Acteon wetherilli Lea.
(Miocene of New Jersey.)

The name Acteocina was used by Gray in 1847 as a
possible subgenus of Acteon. He gave no description,
but he chose as his type “Acteon wetherellii Lea,”
which is not an Acteon but a member of the group
formerly known under Adams’s name ZTornatina.

Shell small, cylindrical or fusiform, thin, inflated;
nucleus papillate and heterostrophous; spire evolute;
sutures channeled; little or no sculpture; aperture
narrow, commonly sublinear, rounded anteriorly;
outer lip simple; columella reinforced, monoplicate;
imperforate.

The recent Acteocinas are for the most part denizens
of the warmer waters, ranging in depth from the littoral
zone to more than 200 fathoms.

Seven species and subspecies have been recognized
in the Alum Bluff group. Five out of the 7—3 species
and 2 subspecies—are restricted in their distribution to
the Chipola formation. The other 2 forms occur in the
Shoal River formation. One of them, A. sphalera, is
rather common at Qak Grove as well and is indeed the
only Acteocina occurring at that horizon. The other,
A. rusa, is apparently peculiar to the Shoal River
formation.
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Columellar fold not sulcated:
Body whorl not crenulated at the shoulder:

THE MOLLUSCAN FAUNA OF THE ALUM BLUFF GROUP OF FLORIDA

Surface of body covered with microscopically fine spiral striae; anterior extremity sharply rounded.

Acteocina sphalera Gardner, n. sp.

Spiral striae absent or restricted to anterior turn; anterior extremity broadly rounded:
Height usually exceeding 3 millimeters; spire more or less depressed_ - - - - __._._._ Acteocina incisula (Dall) s. 1.

Sides of whorls perpendicular. .____.________

Acetocina incisula (Dall) s. s.

Whorls more or less arched toward the shoulder:

Shell relatively high, slender-_____________
Shell relatively low, broad._ .. .. _________

Acteocina tncisula curtoides Gardner, n. subsp.
Acteocina incisula kolos Gardner, n. subsp.

Height rarely exceeding 3 millimeters; spire turreted. . - __ ... Acteocina persimilis (Dall).

Body whorl crenulated at the shoulder___________________

Acteocina rusa Gardner, n. sp.

Columellar fold sulcated; shoulder of body whorl arched over the spire. - - o« ooemcoea Acteocina fischeri (Dall).

Acteocina sphalera Gardner, n. sp.
Plate XXXVII, figure 12

Shell uncommonly large and solid for the genus, sub-
cylindrical, smoothly rounded at the extremities.
Spire evolute but very much depressed, only the nu-
cleus projecting for any distance beyond the last whorl.
Protoconch minute, heterostrophous; initial turn coiled
at right angles to the plane of the shell, doubled sharply
upon itself, the tip immersed. Succeeding volutions
3 or 4, the sutures so deeply channeled that the earliest
whorl of the conch is commonly sunk below the suc-
ceeding turn. Outer margin of the sutural channel
sharply elevated and acute. External surface of
ultima smooth except for incrementals and for ex-
ceedingly fine spiral striae, which in fresh individuals
cover the entire whorl. Aperture narrow, widening
in front by reason of the slicht expansion of the outer
lip and the constriction of the body. Labrum thin,
sharp, slightly expanding medially in a vertical plane
but feebly constricted horizontally, a little patulous
anteriorly. Inner lip heavily reinforced and armed
with a single oblique plication, which gradually flattens
out and merges into the excavated pillar. Parietal
wall evenly and rather heavily glazed. Anterior
extremity thickened, obliquely truncate.

Dimensions: Height, 9.0 millimeters; maximum di-
ameter, 4.4 millimeters.

Holotype: U. S. Nat. Mus. No. 351021.

Type locality: No. 3742, Shell Bluff, Shoal River,
Walton County, Fla.

Acteocina sphalera suggests A. myrmecoon Dall in its
cylindrical outline and evenly rounded ends. It at-
tains much higher maximum dimensions, however, and
has a more deeply excavated pillar. Furthermore, the
spiral lineation upon A. sphalera, though exceedingly
faint, is a constant character that has not been ob-
served in the later Tertiary species.

The dimensions vary within the Alum Bluff in a
bewildering manner. The maximum is reached at the
type locality, where the species is abundantly repre-
sented by individuals exceeding 6 millimeters in
height. Half a mile below Shell Bluff, at the same
horizon as the common Acteocina, is a form which,
except for its size and a tendency toward a less de-

pressed spire and more rounded body, does not differ
in any constant character from A. sphalera from the
type locality. The average height at the locality
mentioned is about 4 millimeters. At Oak Grove the
commen species has an average height of 5 to 6 milli-
meters, and, though the spire seems as a rule a little
more elevated than that of A. sphalera from the type
locality at Shoal River, still almost all the individual
variations occurring at one locality can be matched at
the other. There is apparently no chronologic factor
involved, for the Oak Grove mutant is almost exactly
intermediate in its characters between the two mu-
tants from the Shoal River formation. The variation
is more probably the result of some local condition,
possibly a question of the food supply.

Occurrence: Oak Grove sand, localities 26462, 5632°,
56337, 70547; 3749'. Shoal River formation, 3732r,
37428, 51847, 50792, 3733°, 3748°, 7264".

Acteocina incisula (Dall)
Plate XXXVI1I, figure 13

1896. Tornatina incisula Dall, U. 8. Nat. Mus. Proc., vol. 18,
p. 25.

1903. Tornatina incisula Dall, Wagner Free Inst. Sei. Trans.,
vol. 3, pt. 6, pl. 59, fig. 8.

Shell small, subeylindrical, slightly larger anteriorly, aperture
as long as the shell; spire coiled in one plane, so that in profile
only the small bulbous nucleus projects above the last whorl;
surface smooth, hardly polished, marked only with incremental
lines, and in some specimens with a few faint incised spiral lines
about the base; suture deeply channeled, its margins produced
and sharp, forming the posterior end of the shell, except for the
minute globular nucleus, which, when not lost, is quite con-
spicuous; whorls about 4, the last enveloping; aperture very
narrow and deeply notched at the suture, anteriorly rounded,
the thin, sharp, outer lip passing insensibly into the short, stout,
arched pillar, which is bounded on the left by a sharp groove,
sometimes deepened to a chink, and carries a single oblique,
sharp plait; a thin callus covers the body, and the outer lip is
somewhat produced in the middle. Longitude of shell, 5.5
[6.4]; maximum diameter, 2.5 [2.9] millimeters.

Habitat: Chipola beds (2211, 2212, 2213), Florida, where it
is abundant.

Types: No. 113872, U. 8. Nat. Mus.; and in the collection of
T. H. Aldrich.—Dall, 1895.

This species is more slender than 7. canaliculata Say, and
has the spire so coiled as to be invisible and the sutural channel
extremely deep and sharp-edged. —Dall, 1896.

Cotypes (3): U. S. Nat. Mus. No. 113872.
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Three specimens filled with the characteristic Alum
Bluff matrix have been set aside, attached to a card
and labeled “figured specimens.” The two individ-
uals from the Chipola River (U. S. Nat. Mus. No.
113867) bear no inscription to indicate that they are
type material, and the measurements are not exact for
the individuals from either the Chipola River or Alum
Bluff, though they approximate more closely the latter.

Type locality: No. 2211, lower bed, Alum Bluff,
Liberty County, Fla.

The typical Acteocina incisula (Dall), characterized
by the perpendicular sides of the body and the sharp,
posterior margins produced beyond the penult, is
restricted, except for a few individuals, to the type
wcality. Most of the Chipola River representatives
show a tendency toward an arching in front of the
shoulder; the sutures are as a rule less deeply incised
and the spire consequently less depressed. The entire
group is limited in its distribution to the horizon of
the Chipola formation.

Occurrence: Chipola formation, localities 22137,
22112, 76776".

Acteocina incisula curtoides Gardner, n. subsp.
Plate XXXVII, figure 14

Shell subeylindrical, rounded toward the extremities.
Spire depressed. Nucleus small but conspicuously
elevated, paucispiral, closely coiled at rigcht angles to
the plane of the conch. Conch of 3 volutions, the
whorls smooth except for faint striae upon the anterior
portion and separated from one another by deeply
channeled sutures. Outer edge of sutural groove
acute. Aperture narrow, the posterior half with paral-
le] margins. Outer lip thin, sharp, expanding in har-
mony with the growth lines; discrete from the body at
the commissure, very slightly patulous in front. Pari-
etal wall thinly glazed. Columella reinforced, bearing
a single oblique fold, which flattens upon reaching the
opening and merges into the thickened labial margin.
Pillar excavated. Anterior extremity rounded.

Dimensions: Height, 4.1 millimeters; maximum
diameter, 2.0 millimeters.

Holotype: U. S. Nat. Mus. No. 328408.

Type locality: No. 2213, 1 mile below Baileys Ferry,
Chipola River, Calhoun County, Fla.

Acteocina incisula curtoides is separated from A.
tneisula s. s. by the feeble constriction of the body
toward the shoulder and by the less sharply incised
sutural channel. The subspecies varies in relative
proportion and in the degree of depression of the spire,
but does not exhibit the perpendicular sides that
characterize A. incisula s.s. From the new subspecies
A. incisula kolos it is separated by the higlier and more
slender outline. The difference in the relative propor-
tions in the end members is so striking that it seems
scarcely credible that they should be included within
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the limits of a single species, but the gradations are
uninterrrupted. Acteocing sphalera, from the Oak
Grove sand and Shoal River formation, shows the
miniature cask-shaped outline of A. curfoides but
differs in possessing a very fine spiral striation covering
the entire body.

Occurrence: Chipola formation localities 22127,
2213%, 7257, 25647, 34197, 22117, 7183, and 71517,

Acteocina incisula kolos Gardner, n. subsp.
Plate XXXVII, figure 15

Shell rather small, solid, subcylindrical, broadly
rounded at the extremities. Protoconch small, central
in position, well rounded, set at right angles to the
plane of the shell, doubled closely upon itself and
immersed at the smaller end. Whorls of conch 3.
Spire low but distinctly visible. External surface
smooth except for exceedingly faint incrementals.
Sutures widely and deeply channeled. Outer edge
not very sharp. Aperture narrow, becoming increas-
ingly so posteriorly. Outer lip thin edged, expanded
parallel to the body in harmony with the growth lines,
almost imperceptibly constricted equatorially. Parie-
tal wall smoothly glazed. Columellar lip thickened,
reversed, monoplicate, the fold rather prominent and
oblique, merging at its outer extremity into the margin
of the reverted labium. Pillar feebly excavated in front
of the fold. Anterior portion of aperture reinforced,
feebly reflexed, very slightly patulous.

Dimensions: Height 3.5 millimeters; maximum diam-
eter, 1.8 millimeters.

Holotype: U. S. Nat. Mus. No. 328415.

Type locality: No. 3419, McClelland farm, 1 mile
below Baileys Ferry, Calhoun County, Fla.

Acteocina incisula kolos is separated both from
A. incisula s. s. and from the subspecies curtoides by
the relatively short, stout outline. The sides are less
nearly perpendicular than in A. incisula, but they have
not the broad symmetrical curvature that characterizes
the typical A. curtoides. '

Occurrence: Chipola formation, localities 2212,
72577, 2213¢, 2564¢, 3419°, 7151".

Acteocina persimilis (Dall)
Plate XXXVII, figure 16

1896. Tornatina persimilis Dall, U. S. Nat. Mus. Proc., vol. 18,
p. 26.

1903. Tornatina persimilis Dall, Wagner Free Inst. Sci. Trans.,
vol. 3, pt. 6, pl. 59, fig. 22.

Shell small, short, subcylindrical, of about 3 whorls beside
the nucleus, the spire moderately prominent, somewhat variable
as usual in this group, the suture distinct, bordered by a narrow,
shallow channel; aperture narrow behind, wider in front; outer
lip thin, prominently arched, and very slightly constricted in the
middle; in front rounding gently into the pillar, which has a
groove behind it and is chiefly composed of a single, not much
arched nor very prominent, plait. Longitude of largest speci-
men, 3 [2.9]; maximum diameter, 1.25 {1.35] millimeters.
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Habitat: Chipola beds (2213), Calhoun County, Fla.; a young
specimen from Oak Grove, Santa Rosa County, Fla., also
probably belongs to this species.

Types [holotype]: No. 112607, U. S. Nat. Mus. and in the
collection of Mr. Aldrich.

This species is the precursor and probably the ancestor of
T. canaliculate Say, which appears in the Chesapeake Miocene
and persists to the present day. It differs from it in its smaller
size and by its (on the average) more cylindrical shape, most of
the specimens of canaliculata showing a tendency to be widest
at the shoulder of the whorl. The Chipola specimens are more
uniform than the ordinary canaliculata, yet if they occurred in
the same faunal horizon might fairly be regarded as a dwarf race
of that species.—Dall, 1896.

Acteocina persimilis is isolated from all of its con-
geners by its small size, rather angular outline, and
turreted spire.

The young individual from Oak Grove mentioned by
Dall is not referable to this species.

Occurrence: Chipola formation,
34197, 2211°.

localities 2213°,

Acteocina rusa Gardner, n. sp.
Plate XXXVTII, figure 17

Shell small and rather thin, cylindrical in outline.
Shoulder acutely angulated. Sides of the whorls, both
those of the spire ard the body, almost perpendicular.
Anterior extremity strongly but smoothly rounded.
Nucleus minute, made up of two well-rounded, com-
pact whorls, closely coiled in a single plane at right
angles to the plane of the conch, the smaller whorl
symmetrically placed within the larger, both of them
vertically truncated at their union with the conch.
Conch sharply differentiated from the protoconch both
by a change in texture and by the initiation of the
incremental sculpture. Whorls of conch, 3, strongly
and almost horizontally tabulated in the type. Outer
margin of the shoulder slightly raised and minutely
puckered by an exaggerated incremental sculpture.
Incrementals obliquely striating the shoulder but
appearing on the sides of the whorls of the spire as
numerous low, rounded costae, much less regular,
however, in size and spacing upon the body and
evanescing within the posterior third. Sutures im-
pressed, rarely channeled. Aperture narrow, ex-
panded below by reason of the constriction of the
body. Outer lip thin, sharp, extending a short distance
beyond the posterior commissure, acutely angulated
at the shoulder, widely flaring parallel to the body and
in harmony with the direction of the growth lines.
Pillar excavated, reinforced, bearing a single rather
prominent oblique fold, which merges into the discrete
margin of the reverted inner lip. Parietal wall thinly
glazed. Anterior extremity of aperture thickened,
expanded, obscurely truncate.

Dimensions: Height, 3.1 millimeters; maximum di-
‘ameter, 1.7 millimeters.

Holotype: U. S. Nat. Mus. No. 351030.

Type locality: No. 3742, Shell Bluff, Shoal River,
5 or 6 miles west of Mossyhead, Walton County, Fla.
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Acteocina rusa varies most widely in the degree of
elevation of the spire. In the type the first two whorls
of the conch are coiled almost in a single plane, and
the body suture drops only a little in front of the
shoulder of the preceding whorl. In other individuals
from the type locality the spire is evenly scalariform
and approximately one-fourth as high as the entire
shell. The shoulder of the body is in some specimens
not horizontal but rather steeply sloping and the
sutures rather deeply channeled. The characteristic
features of the species are the rather low dimensions,
straight-sided, angular whorls, and very strong in-
cremental sculpture manifested in riblets upon the
whorls of the spire and in the puckered margin of the
shoulder of the body. The species is apparently re-
stricted in its distribution to the Shoal River forma-
tion.

Occurrence: Shoal River formation, localities 3732,
3742°, 5079°, 7264", 5618.7

Acteocina fischeri (Dall)
Plate XXXVII, figure 18

1896. Tornatina fischer: Dall, U. 8. Nat. Mus. Proc., vol. 18, p. 26.
1903. Tornatina fischeri Dall, Wagner Free Inst. Sci. Trans.,
vol. 3, pt. 6, p. 1633, pl. 60, fig. 25.

Shell small, ovate, rounded at both ends, spire almost con-
cealed, of 2% whorls; body slightly wider behind the middle of
the shell; aperture as long as the shell, deeply notched at the
suture, which is channeled but whose outer margins arch over
and nearly conceal the spire, probably closing altogether in some
specimens; aperture narrow, rather contracted in front, the
outer lip thin, arched in the direction of its growth and slightly
incurved in the middle, sharp, anteriorly rounding into the
short, spirally twisted pillar, which has a groove behind it and
also a sharp, shallow groove on the plait, making it look double,
though the distal end is single; the body shows a thin wash of
callus; surface of the shell when perfeet, brilliantly polished,
smooth. Longitude, 2.5; maximum diameter, 1.25 {1.5] milli-
meters.

Habitat: Chipola beds (2213), Chipola River, Fla.

Types [holotype]: No. 113871, U. S. Nat. Mus., and in the
collection of Mr. Aldrich.

The groove on the plait is a characteristic feature.

This species is named in honor of Dr. Paul Fischer, the dis-
tinguished author of the ‘“Manuel de conchyliologie.”’—
Dall, 1896.

Type locality: No. 2213, 1 mile below Baileys Ferry,
Chipola River, Calhoun County, Fla.

Acteocina fischeri (Dall) is well characterized by its
small, solid shell, the winding of the posterior portion
of the body over the depressed spire, and the sulcated
columellar fold.

Occurrence: Chipola formation, localities
2213¢, 25647, 3419¢, 7151°. .

7257",

Genus SULCULARIA Dall

1921. Sulcularia Dall, U. S. Nat. Mus. Bull. 112, pp. 61, 202.

Type (by original designation, p. 202): Bulla sulcata
D’Orbigny. (Recent off the Florida coast and in the
West Indies.)
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Dall created Suleularia as a section under Retusa
Brown, but Woodring ** raised the section to generic
rank and cited the error in the usual designation of the
type of Retusa. Sulcularia is a Tertiary and Recent
group restricted in its known distribution to the mid-
American waters, both Atlantic and Pacific.

Shell rather small, slender, subcylindrical, medially
constricted, tapering posteriorly; spire involute, per-
forate; outer surface axially sulcate; aperture longer
than the body, produced posteriorly, patulous anter-
iorly; columella monoplicate; umbilicus & mere chink.

Only two species have been recognized in the Alum
Bluff group—one commonly distributed through the
Chipola and Shoal River formations and possibly
occurring in the Qak Grove sand as well, the other
rather abundant in the Chipola formation and Oak
Grove sand.

External surface axially sulcate.

Sulcularia prosulcata Gardner, n. sp.
External surface not axially sulcate. . Sulcularia chipolana (Dall).

Sulcularia prosulcata Gardner, n. sp.
Plate XXXVII, figure 19

Shell involute, subeylindrical, slightly sinuous, per-
ceptibly and abruptly inflated & little in front of the
median horizontal. External surface very finely sul-
cate axially, as if swept by a microscopic rake. Aper-
ture longer than the body, produced and sharply
constricted posteriorly, patulous and more smoothly
rounded anteriorly. Outer lip thin, sharp, reflected
over the body parallel and proximate to it except in
the anterior fourth. Inner lip simple, reverted, the edge
sharp, discrete, and cut off from the base of the body
by & narrow depression. Parietal wall free from callus.
Apex deeply perforate. Umbilicus imperforate.

Dimensions: Height, 3.9 millimeters;
diameter, 1.5 millimeters.

Holotype: U. S. Nat. Mus. No. 351034.

Type locality: No. 3742, Shell Bluff, Shoal River,
Walton County, Fla.

Sulcularia prosulcata is undoubtedly very closely
related genetically to S. sulcate (D’Orbigny). The
Aluin Bluff form runs alinost twice as high as the
Recent, however, although its diameter is increased by
only a half. The differences, though not critical, are
so persistent that it seemns worth while to recognize
them in the nomenclature. The Chipola representa-
tives are even more slender than those from the Shoal
River, and their diameter is, as a rule, more uniform.

The recent analog Sulcularia sulcata (D’Orbigny)
occurs from Hatteras to Guadeloupe in 14 to 31
fathoms.

Occurrence: Chipola formation, localities 7893,
22137, 71517, 22117, 71837, Oak Grove sand, Aldrich

2s Woodring, W. P., Miocene smollusks from Bowden, Jamaica, pt. 2: Carnegie
Inst. Washington Pub. 385, p. 123, November 1928.

maxiinum
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collection?, Shoal River formation, localities 3742r,
37480, 7264, 5618,

Sulcularia chipolana (Dall)
Plate XXXVII, figure 20

1896. Retusa chipolana Dall, U. S. Nat. Mus. Proc., vol. 18,
p. 28.

1903. Retusa chipolana Dall, Wagner Free Inst. Sci. Trans.,
vol. 3, pt. 6, pl. 59, fig. 9.

‘Shell elongate-pyriform, posteriorly attenuated, smooth,
except for lines of growth; spire sunken, with a small perforation
over it; aperture very narrow, except in front, as long as the
shell, produced behind the suture at the margin of the apical
pit; outer lip thin, straight, rounded insensibly into the pillar
in front; pillar lip simple, thin, reflected, with a groove behind
it; body with little or no callus. Longitude, 5.5; maximum
diameter, 2.25 [2.35] millimeters.

Habitat: Chipola beds (2213), on the Chattahoochee, and
also at Oak Grove, on the Yellow River.

Types [2 cotypes]: No. 113879, U. 8. Nat. Mus., and in the
collection of Mr. Aldrich.—Dall, 1896.

Type locality: No. 2213, 1 ‘mile below Baileys
Ferry, Chipola River, Calhoun County, Fla.

Sulcularia chipolana (Dall), though invariably pre-
serving in the adult the characteristically angular
outline, varies rather widely in relative proportions.
The Oak Grove forms run a little smaller than those
from the Chipola and seein to be a little more nearly
cylindrical. This is probably concomitant with the
lesser dimensions, for the immature individuals are,
both in the Chipola and the Oak Grove, more nearly
uniform in diameter than the fully mature.

The species is rather common and widely distributed
in the Chipola formation and the Qak Grove sand, but
it has not been recognized in the Shoal River formation.

Occurrence: Chipola formation, Aldrich collection,
localities 7257, 2213%, 2564°, 34197, 7151°, QOak Grove
sand, localities 26462, 5632°, 56317, 5630, 5633, 7054°.

Genus CYLICHNELLA Gabb

1873. Cylichnella Gabb, Acad. Nat. Sci. Philadelphia Proe.,
p- 273.

Type (by monotypy): Bulla bidentata D’Orbigny.
(Recent in the West Indies.)

Shell subecylindrical, spire sunken; mouth narrow behind,
widened in advance; columella with two folds.

This genus has the external form of Cylichna, but it has two
distinet folds. The upper one is sharp and prominent like that
of Actaeon, while the lower is more oblique and winds around
the columella more like that of Cylickna.—Gabb, 1873.

Pilsbry ® notes in his monograph on the tectibranchs

that

the soft parts of the species (Cylichnella bidentata Gabb) are
unknown; so that we do not yet know whether this group
belongs to Tornatinidae or Scaphandridae.

 The shell differs further from Oylichna in the more

ovate, less cylindrical outline and imperforate apex.

3 Pilsbry, H. A., Manual of conchology, vol. 15, p. 325, 1893.
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Cylichnella has been reported from the Eocene of
the lower Loire. It is certainly present in the Ter-
tiary beds of the southern Atlantic States from the
Miocene upward. The recent species are apparently
restricted in their distribution to the east coast of
North America from Maine southward.

Cylichnella biplicata (H. C. Lea)
Plate XXXVII, figures, 21, 22

Bulla biplicata H. C. Lea, Boston Soc. Nat. Hist. Proc.,
vol. 1, p. 204.

Bulla biplicata H. C. Lea, Boston Soc. Nat. Hist. Jour.,
vol. 5, p. 286, pl. 24, fig. 2.

Utriculus biplicatus H. C. Lea. Tryon, American marine
conchology, p. 104, pl. 13, fig. 213.

?Cylichna biplicata (Lea). Bush, Connecticut Acad.
Arts and Sci. Trans., vol. 6, pt. 2, p. 467, pl. 45, fig. 14.

?Cylichna biplicata (Lea). Bush, in Verrill, U. S. Comm.
Fish and Fisheries Rept. for 1883, App. D., p. 84 [586].

Cylichnella bidentata D’Orbigny. Dall, Harvard Coll.,
Mus. Comp. Zoology, Bull., vol. 18, p. 46 (part).

Tornatina (Cylichnella) bidentate D’Orbigny. Dall, U. S.
Nat. Mus. Bull. 37, p. 86, pl. 41, fig. 14.

Not Bulla bidentata D’Orbigny, 1845, in Sagra, Historia
de la isla de Cuba, pt. 2, vol. 5, p. 63.

Cylichrna (Cylichnella) bidentata D’Orbigny. Pilsbry,
Manual of conchology, vol. 15, p. 325, pl. 22, fig. 42,
pl. 27, fig. 9 (synonymy excluded).

Cylichnella bidentata var. galvestonensis Harris, Bull. Am.
Paleontology, vol. 1, no. 3, p. 14, pl. 3, fig. 2.

1844.
1847.
1873.
1885.
1885.
1889.

1889.

1893.

1895.

Testa cylindrica, subquadrata, crassa, albida, polita, eburnea;
spira occulta; anfractu ultimo superne calloso, inferne striis
transversis parvis; apertura superne arctata, ovata; columella
plica magna et parva. Long., 0.15; lat., 0.07 poll. Hab. Cape
May.—H. C. Lea, 1844.

Shell eylindrical, subquadrate, thick, whitish, polished, ivory-
like; spire concealed; last whorl with a callus above, and small
transverse striae below; mouth narrow above, ovate below;
columella with a large and a small fold. Longitude, 0.15;
latitude, 0.07 poll.

Habitat: Shore of New Jersey, near Cape May.

Remarks: The striae on the base are small and insignificant.
The columella has a large oblique fold, about one-fourth the
length of the shell from the base; below this, it takes an undula-
tion, scarcely deserving the name of a fold, and descends sud-
denly to join the outer lip. The columella is continuous pos-
teriorly, and, above, it widens out into a callus at the region of
the spire, where it turns round, and is produced into the outer
lip. The substance of the shell is thick, smooth, and ivorylike.

There is no danger of confounding this little shell with any of
the genus in the United States. The two folds at once distin-
guish it, and it i the only species with an occulted spire and
plicate columella.—H. C. Lea, 1847.

Figured specimens: U. S. Nat. Mus. No. 371050,
from locality 5618, 3% miles southwest of DeFuniak
Springs, Walton County, Fla.; U. S. Nat. Mus. No.
371051, from locality 2646, Oak Grove, Yellow River,
Santa Rosa County, Fla.

The relationship of this group of forms is very in-
volved. In 1845—not 1841, as has been so frequently
cited—D’Orbigny described a species, Bulla bidentata,
which, if his text and figure are accepted, is charac-

ALUM BLUFF GROUP OF FLORIDA

terized by a cylindrical outline, a sunken but umbili-
cate spire, the development of spiral sculpture over
the entire shell, and a deeply excavated pillar. In
1844 Lea published his Bulla biplicata. This form is
characterized by a subquadrate outline, an imperforate
apex, the restriction of the spirals to the anterior
portion of the shell, and the shallow excavation of the
pillar. Neither the types of these species nor any
specimens from the type localities are available for
consultation, but there is ample evidence, both in the
descriptions and the figures, that the forms are specifi-
cally distinet. In 1884 Miss Bush assigned a large
number of individuals found off Hatteras to Cylichna
biplicata and figured a typical specimen from this
area. In the absence of authentic specimens of C.
biplicata her determinations have been tentatively
accepted, although they are more probably incorrect.
The inspection of her rather extensive duplicate
material indicates that the specimens are very similar
in outline to C. bidentata Gabb and that they are
constantly more slender, more rounded, and less
abruptly constricted anteriorly than Lea’s figured
type of C. biplicata from Cape May. They are, how-
ever, a little less inflated than D’Orbigny’s figured
type, less strongly plicate, and less deeply excavated
along the pillar, and for the most part sulcated only
upon the anterior third. The species which she
figured was reproduced in Bulletin 37 of the United
States National Museum under the name Cylichnella
bidentata D’Orbigny. This figure was considered
typical for C. bidentata by Harris, and he described
under the name C. bidentata galvestonsis n. var. a form
which he separated because it was relatively stouter
than the type. His figure of the variety galvestonensis
is very close to Lea’s original figure of C. biplicata—
much closer, indeed, than that of Miss Bush’s repro-
duced by Dall—so that if varietal rank is to be given
to any form it must be to the more slender race and
not to the stouter.

There is a considerable range of variation in relative
proportions in the Alum Bluff tepresentatives. The
species is exceedingly abundant at Oak Grove and is
common in the vicinity of DeFuniak Springs, in Walton
County; a single, somewhat battered individual was
found in the Chipola formation. The Oak Grove
specimens are certainly identical with the Recent
forms off Hatteras. Those from DeFuniak Springs
run a little stouter, so that it is possible to separate
large lots, although individuals from one series may
be matched exactly by individuals from another.
Because of the existing confusion in the synonymy,
no systematic value has been placed upon these
mutations.

Occurrence: Chipola formation, locality 2213*. Oak
Grove sand, localities 2646°", 56322, 5631°, 5633°, 70542,
Shoal River formation, localities 37487¢, 37477°, 72617F,
726477, 561872°,
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Genus VOLVULA Arthur Adams

1850. Volvula Arthur Adams, in Sowerby, Thesaurus conchy-
liorum, pt. 11, p. 558.

Type (by subsequent designation, Buequoy, Daut-
zenberg, and Dollfus, 1886, Moll. Roussillon, vol. 1,
pt. 13, p. 633): Volvula rostrata A. Adams. (Recent off
Australia.)

Shell subcylindrical, beaked at both ends; spire concealed;
aperture narrow; inner lip with a single obsolete fold.—A. Adams,
1850.

The genus is unusually well characterized among the
tectibranchs by the rostrate or spinose posterior
extremity.

Volvula has been recognized in most of the large
Tertiary faunas, both American and European. Be-
tween 25 and 50 recent species have been described
from various parts of the globe, most of them, how-
ever, from the warm temperate and tropical waters at
depths not greater than 100 fathoms.

Two species and a subspecies have been recognized
in the Alum Bluff—one of them a form which has per-
sisted with no appreciable modification of the test from
the Miocene to the Recent. This species, Volvula
oxytata Bush, is most abundant in the Chipola forma-
tion but is present in the Shoal River as well. The
subspecies characterizes the Oak Grove sand, although
that also occurs in the Shoal River formation. The
second species is apparently new and restricted to the
Shoal River.

Diameter more than one-third the height; outline minutely
fusiform.____________________ Volvula oxytata Bush s. 1.
Apical portion smooth or sculptured with exceedingly faint
incised spirals_ . ________.___ Volvula oxytata Bush s. s.
Apical portion sculptured with approximately half a dozen
incised spirals equal in prominence to those upon the
anterior portion of the shell.
Volvula oxzytata dodona Gardner, n. subsp.
Diameter approximately one-third the height; outline minutely
cylindrieal .. _________ Volvula phoinicoides Gardner, n. sp.

Volvula oxytata Bush
Plate XXXVII, figures 23, 24

1885. Volvula sp. Bush, in Verrill, U. S. Comm. Fish and Fish-
eries Rept. for 1883, App. D, p. 84 [586].

1885. Volvula ozytata Bush, Connecticut Acad. Arts and Sei.
Trans., vol. 6, pt. 2, p. 468, pl. 45, fig. 12.

1893. Volrula oxytata Bush. Pilsbry, Manual of conchology,
vol. 15, p. 235, pl. 26, fig. 63.

Shell rather small, somewhat c¢ylindrical, with a sharp, spike-
like apex and a tapering, rounded auterior erd, rather thin,
semitransparent, somewhat lustrous, with 4 or 5 very fine,
indistinct, punctate spiral lines on each end and very indistinet,
microscopic striae on the intervening surface. Aperture long,
very narrow, expanded anteriorly; outer lip thin, following the
curvature of the body whorl to just below the middle, where it
continues in a straight line and joins the inner lip in a broad
curve; inner lip very thin, slightly reflected over a slight um-
bilical chink. Color bluish white under a pale-yellow epidermis.

Length of one of the 1argést specimens, 4 millimeters; breadth,
1.5 millimeters. Not uncommon in 7 to 17 fathoms.—Bush,
1885.
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Height of figured specimen, 2.8 millimeters; maxi-
mum diameter, 1.2 millimeters.

Figured specimen: U. S. Nat. Mus. No. 371048,
from locality 7151, Tenmile Creek, Calhoun County,
Fla.

Volvula oxytata Bush runs approximately the same
range of variation in relative proportions and in the
strength of development of spiral lineation on the
apical area in both the fossil and the Recent species.
The stouter, more strongly rounded individuals, upon
which the posterior spirals are as strong as the anterior
though more restricted have been isolated as a sub-
species under the name dodona. This subspecies is
especially characteristic of the Oak Grove sand, al-
though it is present in the Shoal River formation.
Volvula oxytata s. s. is best represented in the Chipola.

The Recent forms have been dredged along the east
coast from Hatteras to Cuba in 5 to 63 fathoms.

Occurrence: Chipola formation, localities 72577,
2213¢, 2564F, 34197, 7151%. Shoal River formation,
localities 37427, 5618".

YVolvula oxytata dodona Gardner, n. subsp.
Plate XXXVII, figure 25

Shell minutely fusiform, more acutely tapering pos-
teriorly than anteriorly. Spire involute, entirely con-
cealed. Body whorl inflated, the maximum diameter a
little behind the median horizontal. External surface
smooth except for faintly incised lines, somewhat irreg-
ular in size and spacing, half a dozen or so surrounding
the apex and approximately twice as many upon the
anterior third. Posterior extremity constricted and
attenuated into an obtuse spine. Inner lip folded over
upon the body, the fold in many specimens slightly
open, leaving a narrow apical chink. Outer lip thin,
sharp, feebly arched posteriorly, parallel to and proxi-
mate to the body for about half the length of the shell.
Body gently but perceptibly contracted in front of the
median horizontal. Parietal wash thin. Anterior ex-
tremity obtusely truncate. Pillar reinforced, obscurely
monoplicate.

Dimensions: Height,4.0millimeters;gaximum diam-
eter, 1.6 millimeters.

Holotype: U. S. Nat. Mus. No. 349823.

Type locality: No. 5632, Oak Grove, Yellow River,
Okaloosa County, Fla.

The subspecies, which is characteristic of the Oak
Grove horizon although recognized also in the Shoal
River, is relatively stouter and more strongly inflated
than the normal species and is further discriminated by
the presence of incised lines upon the posterior as well
as upon the anterior portion of the shell. These lines
are present in some of the true V. oxytata, but they are
fortuitous and exceedingly faint.

Occurrence: Oak Grove sand, localities 2646, 5632°,
5631, 5633, 7054°. Shoal River formation, localities
3742°, 50797, 3747".
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YVolvula phoinicoides Gardner, n. sp.

Plate XXXVTII, figure 26

Shell a minute cylinder about three times as high as
it is wide and approximately uniform in diameter.
Spire involute, entirely concealed. External surface
smooth except for microscopically fine, close-set,
minutely crenulated, incised lines upon the anterior
fourth. Aperture very narrow, produced beyond the
body both in front and behind. Outer lip thin, sharp,
curved over the body parallel and proximate to it ex-
cept along the basal constriction. " Apex closed or nar-
rowly perforate. Apical extremity rostrate or obtusely
spinose. Outer lip obliquely truncate behind, dropping
in almost a vertical from the truncation to the rounded
anterior extremity. Parietal wall free from glaze.
Pillar reinforced, obscurely twisted.

Dimensions: Height, 4.5 millimeters; maximum di-
ameter, 1.5 millimeters.

Holotype: U. S. Nat. Mus. No. 351037.

Type locality: No. 3742, Shell Bluff, Shoal River,
Walton County, Fla.

Volvula phoinicoides suggests in general outline a
minute date seed. It is much more elongate relatively
and more uniformly cylindrical in outline than Volvula
ozytata and its subspecies dodona. It is further charac-
terized by the numerous finely and irregularly crenu-
lated, incised lines crowded upon the anterior portion
of the shell. Volrula phoinicoides is apparently re-
stricted in its distribution to the Shoal River formation.

Occurrence: Shoal River formation, localities 5618,
38567, 37427, 3748".

Family SCAPHANDRIDAE
Genus SCAPHANDER Montfort

1810. Scaphander Montfort, Conchyliologie systématique, vol.2,
p. 335.

Type (by original designation): Bulla lignaria Lin-
naeus. (Recent off the west coast of Europe.)

Shell entirely external, involute, subcylindrical or
ovate; large for the group. Spire concealed, imperfo-
rate. External surface covered with an epidermis,
usually ornamented with a fine spiral grooving. Aper-
ture relatively very large, narrow, produced, and sin-
uated posteriorly; dilated and patulous anteriorly.
Outer lip thin, sharp. Columella revolving around a
hollow axis. Columellar lip simple in the typical form,
broadly concave, the margin reflexed and closely ap-
pressed. Parietal wall thinly glazed.

The genus may have been initiated as early as the
Cretaceous. At least it was present throughout the
Tertiary. The Recent species are few, but they have
a very wide latitudinal and bathymetric range. Sca-
phander punctostriatus Mighels has been reported from
waters off the west coast of Norway and from the
Azores in 1,000 fathoms. It has also been reported
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along the east coast of North America from Maine to
the Gulf of Mexico and Barbados at depths ranging
from 46 to 1,467 fathoms.

The single species from the Alum Bluff group is
restricted to the Chipola formation.

Scaphander langdoni Dall
Plate XXXVII, figure 27

1896. Scaphander langdoni Dall, U. S. Nat. Mus. Proc., voi. 18,
p- 28.

1903. Scaphander langdoni Dall, Wagner Free Inst. Sci. Trans.,
vol. 3, pt. 6, pl. 59, fig. 10.

Shell small, rather slender for the genus, with the spire con-
cealed and covered by a small, rather shallow pit; aperture wide,
as long as the shell, with a wide sutural sinus, a straight outer
lip, gradually rounded into the pillar in front; pillar simple, solid;
body with little or no callus; surface polished, transv¥rsely
marked by lines of growth and frequently by small, narrow,
parallel waves, stronger toward the middle of the whort; spiral
sculpture of fine, rather distant, punctate, incised lines, uniformly
disposed but varying somewhat in different specimens; there is
no constriction of the whorl in front of the sutural keel and no
groove behind the pillar; the axis is widely pervious, revealing
the spire. Longitude 13 [8.9]; maximum diameter 6.5 [5.1]
millimeters.

Habitat: Chipola beds (2211, 2213).

Type: No. 113884, U. 8. Nat. Mus.; also in the collection of
Mr. Aldrich.

This species is more attenuated behind than S. primus Aldrich,
and less so than the recent S. watsoni Dall; in proportions and
sculpture and combination of characters this little species does
not appear to agree closely with any of those previously known
from the region. It is named in honor of Mr. D. W. Langdon,
lately of the State survey of Alabama, and to whom are due the
first section of the Alum Bluff locality and the discrimination
of the Chattahoochee group of rocks.—Dall, 1896.

Type locality: No. 2211, lower bed, Alum Bluff,
Liberty County, Fla.

A single individual, no. 113884, from Alum Bluff, the
most nearly perfect among many but not the largest,
has been mounted, figured, and designated as the type
by Dall. This shell may be accepted as the holotype,
although the measurements are those of a larger
individual.

In the specimens from the Chipola River the body
whorl is relatively more slender and the aperture more
produced and dilated anteriorly than in those from the
type locality. The Chipola material, however, is so
imperfect that it is not possible to tell whether the
differences are individual, varietal, or specific.

Occurrence: Chipola formation, localities 2213°,
34197, 2211°¢, 7183°, 6175P.

Genus ATYS Montfort

1810. Atys Montfort, Conchyliologie systématique, vol. 2, p.
343.
Type (by original designation): Atys cymbulus Mont-
fort=Bulla naucum Linnaeus. (Recent in the Indo-
Pacific.)
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Shell very thin, inflated, commonly globose, ovate
or cylindrical; spire involute, occulted ; external surface
spirally sulcate, as a rule, toward the extremities, free
from sculpture medially; aperture arcuate, more pro-
duced than the body both anteriorly and posteriorly,
sharply constricted behind the vertex and, in the true
Atys, twisted or plicate upon its inner margin; outer lip
thin, sharp, expanded, patulous anteriorly; inner lip
short, usually obliquely plicate or truncate; umbilicus
in the typical forms narrowly perforate.

The existence of typical Atys in the fossil state has
been denied by Cossmann, but an Alum Bluff species,
A. oedemata Dall, though relatively small, exhibits all
the characteristic shell features of the genus. This
form, together with Atys (Aliculastrum) obscuratus Dall
is restricted to the Chipola formation, and A. (Rozani-
ella) gracilis Dall is most closely identified with that
horizon, although a single individual referable to the
species has been found in the Oak Grove sand and
another in the Shoal River formation.

Inner margin of aperture twisted behind the vertex:

Labial plication moderately prominent; outline globose.
Atys oedemata Dall.
Labial plication obscure or obsolete; outline subeylindrical.
Atys (Aliculastrum) obscuratus Dall.
Inner margin of aperture not twisted behind the vertex; body

whorl with an obscure equatorial girdle.

Atys (Rozanzella) gracilis Dall,

Atys oedemata Dall
Plate XXXVTII, figure 28

1896. Atys oedemata Dall, U. 8. Nat. Mus. Proc., vol. 18, p. 28.
1903. Atys oedemata Dall, Wagner Free Inst. Sci. Trans., vol. 3,
pt. 6, pl. 59, fig. 24.

Shell small, inflated, rapidly attenuated in front and behind,
periphery prominent; aperture as long as the shell, extending
behind the inner lip and descending, with a twist, upon the
apical region of the concealed spire; tbe shell is sharply con-
stricted just in front of the apex, and the vortex thus included
is swollen and strongly transversely wrinkled; surface of the
shell polished, spirally grooved toward each end, smooth toward
the periphery; aperture rather narrow, somewhat angulated at
both apices; pillar straight, reflected, with a narrow groove
behind it; outer lip thin, simple. Longitude, 4.5; maximum
diameter, 2.5 millimeters.

Habitat: Chipola beds (2213), Chipola River, Fla.

Types [3 cotypes]: No. 113889, U. S. Nat. Mus., and in the
collection of Mr. Aldrich.

It is probable that all the specimens which have served for
this description are immature, but it is quite certain they are
not the young of any species of Atys now known from our Ter-
tiary.—Dall, 1896.

Type locality: No. 2213, 1 mile below Baileys Ferry,
Chipola River, Calhoun County, Fla.

Atys oedemata Dall is unusually well characterized
among the superficially similar species by its high
medial inflation. It has not been found except at the
type horizon.

Occurrence: Chipola formation, localities 2213?, 7151,
2211°.  Aldrich collection.
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AND CTENOBRANCHIA (IN PART)

Subgenus ALICULASTRUM Pilsbry

1896. Aliculastrum Pilsbry, Manual of conchology, ser. 1, vol.
16, p. 237= Alicula Ehrenberg, 1831.

1831. Alicula Ehrenberg, Symbolae physicae, seu icones et
descriptiones Mammalium, Avium, Insectorum et
animal. evertebrates, Insectis (no pagination; p. 41
of Moll.).

Not Alicule Eichwald, 1830, Naturhistorische Skizze
von Lithauen, Volhynien u. Podolien in geognos-
tischmineralogischen, botanischen u. zoologischen Hin-
sicht, p. 214. .

1928. Aliculastrum Woodring, Miocene mollusks from Bowden,
Jamaica: Carnegie Inst. Washington Pub. 385, p. 127.

Type (by monotypy): Bulla cylindrica Helbling.
(Recent in the Indo-Pacific.)

Aliculastrum is separated from the typical Atys by
the less inflated, more cylindrical outline and the
obscure or obsolete plication of the columella. It
shares with Atfys, however, the characteristic twist of
the lip behind the vertex.

There have been reports of the presence of this sub-
genus in the Tertiary beds, but the group is so con-
fused that its time limits cannot be established from
check lists alone. In the Recent seas it is much the
best represented of all the subdivisions of Atys.

A few Miocene species seem to be properly referable
to this group.

Atys (Aliculastrum) obscuratus Dall
Plate XXXVTII, figure 29

1896. Atys obscurata Dall, U. S. Nat. Mus. Proc., vol. 18, p. 30.
1903. Atys obscurata Dall, Wagner Free Inst. Sei. Trans., vol. 3,
pt. 6, pl. 59, fig. 4.

Shell small, wider than A. gracilis, and differing from it in
having the lateral profile evenly curved, so that no indication of
the equatorial swelling is visible in it; the aperture is propor-
tionately wider and less produced behind; the inner lip above
the spire is more strongly twisted; there is a shallow pit, but no
perforation, at the spire, nor is there any thickened striated rim
at the margin of the pit; the spiral grooving, though similarly
distributed, is rather sharper than in A. gracilis and the pillar
less obviously twisted; it is obliquely truncate, narrow, and has
behind it a narrow but obvious groove. Longitude, 4 [4.2];
maximum diameter, 2 [2.1] millimeters.

Habitat: Lower bed at Alum Bluff (2211) and the Miocene
marl of Bowden Jamaica (Bland).

Types [2 cotypes]: Nos. [6153 Bowden, Jamaica, Bland],
113893, U. S. Nat. Mus.

Only two specimens were obtained at Alum Bluff, but the
gpecies does not seem to stand in with any of the others. Itisa
typical Atys and not an Acrostemma.—Dall, 1896.

Type locality: No. 2211, lower bed, Alum Bluff,
Liberty County, Fla.

The Bowden individuals included by Dall under
A. obscuratus were considered by Woodring to be
specifically distinct and were described by him under the
name of Atys (Aliculastrum) morantensis Woodring.
They were separated because they.taper more rapidly
at the ends than the Chipola species and because of the

3 Woodring, W. P., Miocene mollusks from Bowden, Jamaica: Carnegie Inst.

‘Washington Pub. 385, p, 128, pl. 2, figs. 15, 16, 1928.



270

narrower apical perforation and more obscure sculpture.
The type material of A. obscuratus is therefore restricted
to the two individuals included under U. S. Nat. Mus.
No. 113893.

The character of the greatest systematic importance
in separating A. obscuratus from A. gracilis is the devel-
opment in the former of a twist in the inner margin of
the apertural lip behind the vertex.

Occurrence: Chipola formation, localities 2564°,
3419°, 2211, 71830,

Subgenus ROXANIELLA Monterosato

1884. Rowxaniella Monterosato, Nomenclatura generica e specifica
di alcune conchiglie mediterranee, Palermo, p. 145.

1889. = ? Acrostemma Cossmann, Catalogue illustré des coquilles
fossiles de ’Eocéne des environs de Paris, vol. 4, p. 318.
Type, Bulla coronata Lamarck.

Monotype: Cylichna jeffreysi Weinkauff. (Recent

in the Mediterranean.)

Rozaniella is separated from the true Atys by the
absence of any fold or twist in the lip behind the vertex.
The outline is usually cylindrical and the columella is
obscurely twisted and sulcated.

Pilsbry* has expressed the opinion that

It is likely that Atys should be restricted to those forms in which
the upper lip has an angular fold above its insertion in the vertex,
and the forms lacking this feature may then be removed to
constitute one or two distinct genera. We prefer to leave the
genus in its old limits, believing that this is preferable to a
reassortment of its contents prior to the necessary examination
of the soft parts in the various subgepera proposed. No really
intelligent systematic work can be done in this group by the
shells alone.

Pilsbry’s policy in hesitating to modify further a badiy
muddled group until conclusive evidence of relationships
is at hand is continued.

Atys (Roxaniella) gracilis Dall
Plate XXXVTII, figure 30

1896. Atys (Acrostemma) gracilis Dall, U. S. Nat. Mus. Proc.,
vol. 18, p. 29.

1903. Atys (Acrostemma) gracilis Dall, Wagner Free Inst. Sci.
Trans., vol. 3, pt. 6, pl. 59, fig. 15.

Shell small, slender, with the aperture longer than the body,
which is obscurely enlarged about the middle, slopes biconically
from this girdle above to the apex and below to the region just
behind the upper end of the pillar, from whence it is more
rapidly attenuated to the anterior end of the shell; spire sunken,
the pit varying in size in different specimens, the margin slightly
thickened and transversely striated; middle of the whorl smooth,
but the distal portions more or less distinetly spirally grooved;
the lines of growth are feeble; aperture narrow, especially
behind, where it is a good deal produced above the apex, with
its inner lip slightly twisted; in front the pillar is twisted and
faintly grooved, with a shallow chink behind it; in front it is
obscurely obliquely truncate where it joins the anterior curve
of the outer lip. Longitude 5 [5.1]; maximum diameter, 2 [2.1]
millimeters.

Habitat: Chipola beds (2211, 2213).

4 Pilsbry, H. A., Manual of conchology, vol. 15, p. 262, 1893.
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Types [four cotypes]: No. 113892, U. S. Nat. Mus., and in
the collection of Mr. Aldrich.

M. Cossmann notes that this section forms a passage, as it
were, from Cylichna to Atys, but it would seem to the writer that
it is more nearly related to the latter and should rank as a'section
of Atys rather than of Cylichna.—Dall, 1896.

Type locality: No. 2213, 1 mile below Baileys Ferry,
Chipola River, Calhoun County, Fla.

Alys gracilis Dall is more readily separated from the
coexistent members of the genus by the sinuous outline
of the body than it is by the absence of the twist in
the inner apertural margin—a constant character, to be
sure, but one that can be observed only by the aid of
alens. The species is common and widely distributed
in the Chipola formation, and two individuals have
been found outside of it, one at Oak Grove and another
at Shell Bluff.

Occurrence: Chipola formation, localities 2213°,
2564°, 3419°, 7151°, 2211¢. QOak Grove sand, locality
2646". Shoal River formation, locality 3742°.

Genus CYLICHNA Lovén

1846. Cylichna Lovén, Ofversigt K. vetensk. Akad. Forh.,
Arg. 3, No. 5, p. 142.
Not Cylichnus Burmeister, 1844, Handbuch der Ento-
mologie, Band 4 (1), p. 171.
1891. Bulinella R. B. Newton, Systematic list of the Edwards
collection of British Oligocene and Eocene Mollusca,
p- 265 (in part).

Type (by subsequent designation, Herrmannsen,
Indices generum malacozoorum, 1852, p. 42): Bulla
eylindracea Pennant. (Recent off the west coast of
Europe. Reported from the European Pliocene and
Pleistocene.)

Shell small, subcylindrical; spire involute; apex
sunken and, in the young at least, perforate. External
surface smooth except for faint spiral striae; aperture
narrow dilated anteriorly; outer lip thin, sharp, longer
than the axis of the body; pillar reinforced, monopli-
cate; umbilicus closed or narrowly perforate.

Cylichna has been reported from strata as old as the
Triassic. Between 75 and 100 Recent species have been
described, ranging in latitude from the Arctic seas to
the Tropics and in depth from less than 25 fathoms to
almost 2,000 fathoms.

The three species that have been differentiated from
the Alum Bluff group are very closely related but not
identical, and each is apparently peculiar to a single
horizon. All three are fairly well represented, the Oak
Grove form being possibly the most abundant and the
most widely distributed.

Bullen-Newton wished to discard Cylichna because
of the priority of Cylichnus, a genus of the Coleoptera.
Such a procedure would be entirely within the law, but
a law which it seems unnecessary and unfortunate to
enforce in this case where the danger of confusion is so
slight.
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Body whorl approximately uniform in diameter from apex to
base:
External surface polished; sculpture restricted to a few
linear grooves on the anterior portion of the shell.
Cylichna decapitata (Dall).
External surface rather dull; sculptured with crowded, finely
crenulated striae which are strongest anteriorly but
which in some specimens persist over the entire shell.
Cylichna anthera Gardner, n. sp.
Body whorl reaching its maximum diameter a little behind the
median line; sculptured with very fine and-somewhat irregular
striae, commonly restricted to the anterior portion, in some
specimens present on the medial and posterior portions as
well L. Cylichna quercinensis (Dall).

Cylichna decapitata (Dall)
Plate XXXVII, figure 31

1896. Retusa (Cylichnina) decapitata Dall, U. S. Nat. Mus. Proc.,
vol. 18, p. 30.

1903. Retusa (Cylichnine) decapitata Dall, Wagner Free Inst.
Sei. Trans., vol. 3, pt. 6, pl. 59, fig. 20.

Shell small, subeylindrical, smooth except for lines of growth,
generally polished, with a few revolving striae on the base; spire
sunken, perforate, below a very shallow pit with the edge more
or less rounded over; aperture as long as the shell, narrow; the
outer lip sharp, simple, straight, with a deep sutural sinus and
anteriorly receding and then rounding imperceptibly into the
pillar; pillar twisted, obscurely ridged, with a minute chink
behind it; the body with a thin wash of callus. Longitude, 5.25
[5.4]; maximum diameter, 2 [2.3] millimeters.

Habitat: Chipola beds (2213).

Types: No. 113886, U. 8. Nat. Mus., and in Mr. Aldrich’s
collection.—Dall, 1896.

The single individual, No. 113886, which is mounted,
figured, and designated, may be accepted as the
holotype.

Type locality: No. 2213, 1 mile below Baileys Ferry,
Chipola River, Calhoun County, Fla.

Cylichna decapitata(Dall) is more highly polished than
either of the other two Alum Bluff forms. The spirals
are usually linear grooves, few and restricted to the
anterior portion of the shell; in most of the Shoal River
specimens and some of the Oak Grove the entire ex-
ternal surface is shagreened with microscopically fine,
closely crowded, wavy striae.

Occurrence: Chipola formation,
2564°, 7151".

localities 2213¢,

Cylichna quercinensis (Dall)
Plate XXXVII, figure 32

1896. Retusa (Cylichnina) quercinensts Dall, U. S. Nat. Mus.
Proc., vol. 18, p. 31.

1903. Retusa (Cylichmina) quercinensis Dall, Wagner Free Inst.
Sci. Trans., vol. 3, pt. 6, pl. 59, fig. 17.

Shell small, resembling C. decapitata, but smallef, more solid
than C. decapitata of the same size and proportionately a good
deal shorter, the apical pit wider, the posterior commissure of the
aperture less produced, the pillar shorter and more oblique and
twisted, and with a more distincet furrow behind it; the young
C. decapiiata is attenuated anteriorly, but the C. guercinensis,
which is evidently adult, is not so; the anterior spiral striation is
barely perceptible with a glass. ILongitude, 2.5; maximum
diameter, 1.3 millimeters.
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Habitat: Alum Bluff beds, at Oak Grove, Yellow River, Santa
Rosa County, Fla.; L. C. Johnson.

Type [holotype]: No. 131528, U. 8. Nat. Mus.

This species is small but cannot be referred to the young of
any of the other species krown from the region.—Dall, 1896.

Type locality: Oak Grove, Santa Rosg County, Fla.

Dall’s species was described from an immature or
stunted individual, but his differentiation from C.
decapitata holds good for the normal adults, which
commonly attain an altitude of 4.0 millimeters and a
maximum diameter of 1.6 millimeters. In these the
altitude is relatively higher than in the type but a
little lower than in C. decapitata; the body inflation of
the Oak Grove species is less uniform, however, than
that of the Chipola and the aperture more produced
anteriorly, so that the two forms are readily separable
by their contour alone. On many individuals the
sculpture is manifested merely in a few striae upon
the anterior third, less regular in size and spacing than
in C. decapitata, but in some forms the striae are greatly
increased in nmumber and are present over the entire
shell. Such individuals are with difficulty separable
from miniature C. anthera Gardner, which has a similar
sculpture. The maximum dimensions are lower in the
Oak Grove race than in that from the Shoal River,
the body whorl is less cylindrical, the sides of the shell
more arcuate, and the labial plication a little more
prominent.

Occurrence: Oak Grove sand, localities 26462, 5632°¢,
56317, 5633", 7054°,

AND CTENOBRANCHIA (IN PART)

Cylichna anthera Gardner, n. sp.
Plate XXXVTII, figure 33

Shell a minute cylinder with sides approximately
parallel and perpendicular, a truncated posterior ex-
tremity, and a broadly rounded anterior end; thin and
evenly rolled. Spire involute. Apical perforation
small but deep, the surface sloping gently inward
toward the pit from the obtusely angulated periphery.
External surface smooth except for incrementals strong-
est posteriorly, and a very faint spiral striation irreg-
ular and crowded anteriorly, growing increasingly
fainter toward the apex but in some specimens dis-
cernible as a microscopically fine lineation over the
entire shell. Outer lip thin, sharp, incrementally
arcuate, following the curve of the body, slightly pro-
duced and deeply emarginate posteriorly, patulous and
broadly rounded anteriorly. Body whorl sharply con-
stricted at the base. Parietal wall very thinly washed
with callus. Pillar slightly oblique, heavily rein-
forced, the reverted margin sharp and discrete. A
single obscure fold near the base of the body. Um-
bilical chink narrow but deep.

Dimensions: Height, 5.0 millimeters; maximum diam-
eter, 2.2 millimeters.

Holotype: U. S. Nat. Mus. No. 351046.

Type locality: No. 3742, Shell Bluff, Shoal River,
Walton County, Fla.
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Cylichna anthera runs a little longer than C. decapitata
(Dall), the species which it most closely resembles in the
adult state, and it is more conspicuously cylindrical in
outline. It is, furthermore, less highly polished and is
spirally lineated over a greater or less extent of its sur-
face by exceelingly fine, crowded, crenulated striae
quite unlike the faint incised lines that occur on the
anterior portion of the recent C. bidentata (D’Orbigny).
The characters of the apical region are very similar in
the two species. The immature forms are very similar
to C. quercinensis (Dall), which is so abundant at the
Oak Grove horizon. They run, however, a little higher
relatively and a little more uniform in diameter. The
sculpture is more commonly present over the entire
shell in C. anthera, and the labial plication is a little
more feeble.

Occurrence: Shoal River formation, localities 3742¢,
250790, 73748, 5618".

Family BULLIDAE
Genus BULLA Linnaeus

1758. Bulla Linnaeus, Systema naturae, 10th ed., p. 725.

Not Bulle Linnaeus, idem, p. 427 (used as a section of

Gryllus [Orthopteral).

Bulla Montfort, Conchyliologie systématique, vol. 2,

p. 331,

Bullaria Rafinesque, Analyse de la nature, p. 142 (new
name for Bulla Linnaeus).
Bullaria Dall, Harvard Coll.,, Mus. Comp. Zoology, Bull.,

vol. 43, no. 6, p. 243.

Bulla Woodring, Miocene mollusks from Bowden, Jamaica:

Carnegie Inst. Washington Pub. 385, p. 129.

Type (by subsequent designation, Montfort, Conchy-
liologie systématique, vol. 2, p. 331): Bulla ampulla
Linnaeus. (Recent in the Indo-Pacific.)

Woodring discusses fully the vicissitudes in the
nomenclature of this genus.

Shell solid, of medium or relatively large dimensions,
ovate to subglobose; spire involute; apex perforate;
surface smooth or spirally striated at the extremities;
aperture as long as the axis of the shell, dilated an-
teriorly; outer lip arcuate, sharp; inner lip simple;
pillar and parietal wall calloused ; umbilicus imperforate.

The genus has been in existence since the Mesozoic
and is represented today in all the warm and temperate
seas.

1810.
1815.
1908.

1928.

Posterior extremity compressed.
Bulla sp. aff. B. striate Bruguiére.
Posterior extremity broadly rounded.
Bulla striata waltonensis Gardner, n. subsp

Bulla striata Bruguiére

1798. Bulla striata Bruguitre, Encyclopédie méthodique, vol. 2’
pl. 358, figs. 2a, 2b (no description).

1822. Bulla striate Bruguiére. Lamarck, Histoire naturelle des
animaux sans vertébres, vol. 6, pt. 2, p. 83.

1836. Bulla striata Bruguiére. Deshayes, in Lamarck, idem,
vol. 7, p. 668.

1836. Bulla striata Bruguiére. Philippi, Knumeratio mollus-
corum Siciliae (Berolini), p. 121.
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1844. Bulla siriata Bruguiére. Philippi, Enumeratio mollus-
corum Siciliae (Halis Saxonum), p. 95.

1890. Bulla siriata Bruguiére. Dall, Wagner Free Inst. Sci.
Trans., vol. 3, pt. 1, p. 17.

1893. Bulla striaia Bruguiére. Pilsbry, Manual of conchology,
vol. 15, p. 332, pl. 37, figs. 42-46.

Pilsbry, who has based his inferences on world-wide
collections, has described the species as follows:

Shell moderately solid, oblong-subcylindrical or oblong-ovate,
tapering toward the ends; whitish, mottled and clouded all over
with purplish and usually showing an indistinet girdle of heavier,
darker blotches above the middle; surface smooth, usually show-
ing under a lens an excessively fine, close spiral striation, and
having deeper-spaced grooves toward the base and a few near
the vertex. Toward the top the body whorl is rather com-
pressed, the vertex being a very narrowly rounded, compressed
margin around the wide open and deep apical umbilicus, which
is closely spirally grooved within * * * Aperture narrow
above, wider below; columella with a brown-stained, lunate, re-
flexed callus; parietal callus thin. Mediterranean Sea; Atlantic
coasts of Portugal and Morocco; Pliocene of Florida (Dall), and
living at Clearwater Harbor, W. Florida (Johnson).

The group is represented in the Chipola, but only
by imperfect or immature individuals. The adults
have preserved no characters that would separate them
from -the Caloosahatchee race of Bulla striata, but the
young are more slender and more constricted and com-
pressed posteriorly than any which have been observed
in the meager juvenile material from either the Recent
or the Tertiary faunas. It seems certain that further
collections will show constant differences that will serve
to isolate the Chipola forms both from the Recent and
later Tertiary members and from the West Indian race,
but any valuation of the differences from the material
at present available would be worthless. The Chipola
race is separated from the Shoal River representatives
by the more attenuated and compressed posterior
extremity, larger apical perforation, and, as a rule,
by the presence of a few feeble spirals surrounding the
apex.

Occurrence: Chipola formation, localities
3419¢, 71517, 2211*.

2213,

Bﬁlla striata waltonensis Gardner, n. subsp.

Plate XXXVII, figures 34, 35

Shell thin, inflated, oval-cylindrical in outline, the
maximum diameter of the body near the median hori-
zontal. Spire involute, apical perforation small but
very deep; posterior extremity smoothly rounded, not
sharply compressed nor attenuated, feebly striated
within. External surface smooth except for incre-
mental striae and a dozen or so irregular and irregularly
spaced spiral striae upon the anterior third. Aperture
longer than the body, moderately wide, somewhat
arcuate behind, widening anteriorly. Outer lip thin,
sharp, expanding both axially and incrementally,
posteriorly produced and abruptly recurved toward the
body, patulous and smoothly rounded anteriorly.
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Inner margin of aperture a loose, inverted sigma.
Body whorl broadly convex. Pillar broadly concave.
Labium thickened and reversed over the pillar, its
outer margin discrete and separated from the body
by a very narrow chink. Parietal wall thinly glazed.

Dimensions: Height, 16.5 millimeters; maximum di-
ameter, 9.5 millimeters.

Holotype: U. S. Nat. Mus. No. 351054.

Type locality: No. 5079, 5 miles west of Mossyhead,
Walton County, Fla.

Bulla striata waltonensis is obviously a member of
the striata group, but it does not seem to be identical
with any of the described races. No other race has
been noted which combines the subeylindrical outline,
broadly rounded posterior extremity, and restriction
of the spiral sculpture to the anterior portion of the
shell.

The young differ from the young of the Chipola
form in the stronger and more even inflation, the more
feeble and restricted spiral sculpture, the much smaller
apical perforation, and the rounded rather than sharply
compressed apical margin.

Occurrence: Shoal River formation, localities 5079°,
5193".

Family AKERATIDAE

Genus HAMINAEA Leach

1847. Haminaea Leach, in Gray, Annals and Mag. Nat. Hist.,
1st ser., vol. 20, p. 268.
1847. Haminea Gray, Zool. Soc. London Proc., p. 161.

Type (by subsequent designation, Gray, Zool. Soc.
London Proc., 1847): Bulla hydatis Linnaeus. (Re-
cent in the Mediterranean and north to southern
England.)

Shell very thin, inflated, oval or subcylindrical; spire
involute; external surface finely striated; aperture as
long as the shell, narrow posteriorly, broader and some-
what patulous in front; outer lip thin, sharp, nearly
vertical in the medial portion; columella thin, not
glazed or plicate.

Haminaea has been an inconspicuous element in the
molluscan faunas from the Cretaceous to the Recent.

The genus is represented in the Alum Bluff group by
a single species, restricted in its distribution to the
Chipola formation.

Haminaea pompholyx Dall
Plate XXXVII, figure 36

1896. Haminea pompholyr Dall, U. 8. Nat. Mus. Proc., vol. 18,
p. 32.

1903. Haminea pompholyx Dall, Wagner Free Inst. Sci. Trans.,
vol. 3, pt. 6, pl. 59, fig. 16.

Shell small, thin, subglobular, widest behind the middle;
surface marked with fine incremental lines and spiral striae,
hardly visible except under a glass; apex impressed, aperture
wide, outer lip thin, arched axially and incrementally, receding
in front and imperceptibly merging with the oklique, slightly
thickened, twisted pillar, which from below is pervious; body
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with a thin wash of callus; shell slightly narrowed in its anterior
third. Longitude, 6.5; maximum diameter, 5.5 millimeters.

Habitat: Chipola beds (2211), Florida.

Types: No. 113895-113897, U. S. Nat. Mus.; and in the
Aldrich collection.

This species is shorter and more globose than any of the
recent forms of the coast.—Dall, 1896.

Lectotype: U. S. Nat. Mus. No. 113896.
Type locality: No. 2211, lower bed, Alum Bluff,
Liberty County, Fla.

The species varies slightly in relative proportions
and in the prominence and extent of the spiral sculpture.
In many of the forms from the Chipola River the entire
surface is lineated, but in most of the individuals from
Alum Bluff the sculpture is restricted to the anterior
and posterior thirds. In very fresh specimens there is
an exceedingly thin layer of cuticle, which is very
finely wrinkled axially but which presents no trace of
a spiral sculpture. The forms from the Chipola River
are all imperfect or immature, but it is not probable
that the differences which they exhibit are of systematic
value.

Qccurrence: Chipola formation, localities 72577,
22137, 3419, 2211°.

Genus ABDEROSPIRA Dall

1896. Abderospira Dall, U. 8. Nat. Mus. Proc., vol. 18, p. 32.

Type (by original designation): Bullina (Abderospira)
chipolana Dall. (Chipola formation of Florida.)

In the typical Bullina the spire is exposed or even elevated; in
the fossil about to be described the apex of the spire is hidden,
as in Bulla, and marked only by a perforation. This difference
seems worthy of sectional discrimination. Type B. (4.) chipo-
lana Dall.—Dall, 1896.

Shell involute, perforate, ovate; body whorl inflated;
external surface sculptured with spiral sulei, commonly
punctated by the incrementals; aperture longer than
the body, slightly produced posteriorly and patulous
anteriorly; columella simple; umbilicus narrow but
deep.

Abderospira Dall is separated both from Bullina
Ferussac and Micromelo Pilsbry by the involute, per-
forate spire and the absence of any plication upon the
pillar. It differs further from Bullina in the more
evenly rounded anterior extremity and the more open
umbilicus. In Micromelo the umbilicus is entirely
closed. Though these differences may possess little
systematic value, yet the relation between the hard
and the soft parts is so slight in many of the tecti-
branchs that it seems better to run the danger of over-
rating the obvious shell characters and keep the groups
distinet until the relationships can be definitely estab-
lished from the soft parts.

The genus is restricted in its known distribution to
the Miocene of Florida. Only two species have been
reported from the Alum Bluff group—one restricted
to its type locality in the Chipola formation, the other
to its type locality in the Shoal River formation.
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Outline subcylindrical, interspiral channels not conspicuously
punctate_ . __________________ Abderospira chipolana Dall.
Outline subglobose, interspiral channels conspicuously punctate.
Abderospira funiakensis Gardner, n. sp.

Abderospira chipolana Dall
Plate XXXVII, figure 37

1896. Bullina (Abderospira) chipolana Dall, U. 8. Nat. Mus.
Proc., vol. 18, p. 32.

1903. Micromelo (Abderospira) chipolana Dall, Wagner Frec
Inst. Sci. Trans., vol. 3, pt. 6, pl. 59, fig. 23.

Shell small, ovate, strongly sculptured, umbilicated, with a
perforate apex and hidden spire; surface sculptured with nu-
merous sharp spiral grooves with wider polished interspaces,
crossed by distinet, equally spaced incremental lines, more
feeble on the interspaces, but reticulating or punctuating the
grooves; aperture as long as the shell; outer lip axially nearly
straight, incrementally slightly arched, thin, with a simple edge
and smooth internal surface; posterior sinus with a moderate
notch, anterior end rounded; pillar thin, emarginate, with a deep
groove behind it, outside of which is a well-marked ridge bound-
ing a narrow but deep umbilicus; body with a thin wash of
callus; apex perforate, much as in Bulla striata. Longitude, 4.5
[4.6]; maximum diameter, 3 millimeters.

Habitat: Chipola beds (2213), Chipola River, Florida, col-
lected by Burns; and near Gatun, Isthmus of Darien, by Rowell.

Types [holotype]: No. 113894, U. 8. Nat. Mus.; and in Mr.
Aldrich’s collection.—Dall, 1896.

Type locality: No. 2213, 1 mile below Baileys Ferry,
Chipola River, Calhoun County, Fla.

The occurrence of the species onn the Isthmus has not
been verified.

Abderospira chipolana Dall is less globose and more
subdued in external ornamentation than its Shoal
River analog, A. funiakensis.

Occurrence: Chipola formation, locality 2213v.

Abderospira funiakensis Gardner, n. sp.
Plate XXXVTII, figure 38

Shell small, subglobose. Spire involute. Apex
perforate. Spiral sculpture developed over the entire
shell; the spirals low, broad fillets, 24 upon the type,
the 8 medial spirals broader, lower, and more closely
spaced than those either in front of or behind them,
the fillets growing increasingly narrower and more
elevated toward the extremities, particularly toward
the anterior; interspiral areas regularly and strongly
punctated by the incremental filaments, the punctae
most conspicuous toward the extremities, where the
interspiral channels are the widest and deepest.
Aperture more produced than the shell both posteriorly
and anteriorly; feebly arcuate, constricted behind by
the intrusion of the body. Outer lip thin, sharp,
finely crenate marginally, posteriorly produced and
sharply rounded, patulous and slightly expanded
anteriorly. Parietal wall thinly glazed. Pillar rein-
forced, nonplicate, forming the apertural wall of the
elongated umbilical area. Umbilicus very narrow but
deeply perforate, threaded with three fine spirals.

ALUM BLUFF GROUP OF FLORIDA

Dimensions: Height, 4.5 millimeters; maximum di-
ameter, 3.3 millimeters.

Iolotype: U. S. Nat. Mus. No. 352058.

Type locality: No. 5618, 3}
DeFuniak Springs, Fla.

Abderospira funiakensis is much more globose than
A. chipolana Dall, its only Alum Bluff congener. The
Shoal River species is, furthermore, less deeply per-
forate apically and more strongly and regularly sculp-
tured both spirally and incrementally.

Occurrence: Shoal River formation, locality 5618".

miles southwest of

Family RINGICULIDAE
Genus RINGICULA Deshayes

1838. Ringicula Deshayes, in Lamarck, Histoire naturelle des
animaux sans vertébres, 2d ed., vol. 8, p. 342.

Type (by subsequent designation, Gray, 1847, Zool.
Soc. London Proc., p. 140): Auricula ringens Lamarck.
(Eocene of the Paris Basin.)

Shell small, ventricose; spire relatively short; nucleus
heterostrophous; surface of shell smooth or spirally
striate; aperture narrow, oblique to the axis of the shell,
dilated and more or less emarginate anteriorly; outer
lip thickened and reflected, smooth or finely plicate
within; columella excavated, calloused, furnished
posteriorly as a rule with a strong tubercular denticle
and anteriorly with two prominent transverse plaits;
parietal wash very heavy, continuous with the thick-
ened margin of the outer lip; umbilicus imperforate.

The genus has been noted in the Cretaceous deposits
of Europe and India as well as in those of North
America. Some 70 species are reported from the various
Tertiary horizons, and about 35 from the temperate
and tropical waters of today.

There is nothing of significance in the distribution of
the Alum Bluff Ringiculas. Two out of the four species
represented are restricted to the Chipola formation.
A third species has been collected from the Oak Grove
sand and Shoal River formation; a fourth not only from
these two but from the Chipola formation as well.
None of the four, however, have been reported from
any formation other than those of the Alum Bluff
group.

The Recent members of the genus occur for the most
part in waters over 50 fathoms in depth.

Spiral sculpture developed over the entire conch:
Shell rather stout, distinctly tabulated at the posterior

suture_ .. Ringicula chipolana Dall.
Shell rather slender, not distinctly tabulated at the posterior
suture. .. __________ Ringicula boyntoni Gardner, n. sp.

Spiral sculpture not developed over the entire conch:
Whorls of spire subangular; spire subscalariform.
Ringicula semilimata Dall.
Whorls of spire broadly rounded; spire obtuse, not sub-
secalariform___________ Ringicula stiphera Gardner, n. sp.
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Ringicula chipolana Dall

Plate XXXVII, figure 39

1896. Reingicula chipolana Dall, U. S. Nat. Mus. Proc., vol. 18,
p. 25.

1903. Ringicula chipolana Dall, Wagner Free Inst. Sci. Trans.,
vol. 3, pt. 6, pl. 58, fig. 9.

Shell small, elevated, slender, faintly grooved all over, with
415 whorls; spire about equal to the aperture, which is longer
than wide, with a callous body lip and reflected margin. Longi-
tude, 2.2; maximum diameter, 1.4 [1.3] millimeters.

Habitat: Chipola beds (2211); in the lower bed at Alum Bluff,
Chattahoochee River, Fla.

Type [holotype]: No. 113865, U. 8. Nat. Mus.

This species is intermediate in size between R. floredana and
R. guppy? and is sculptured like them but has the form of
R. semilimata, especially the elevated spire, but with a propor-
tionately narrower mouth. It differs from the very similar
R. biplicata Lea by the absence of any denticles or lirae on the
outer lip when mature.—Dall, 1896.

Type locality: No. 2211, lower bed, Alum Bluff,
Liberty County, Fla.

The type remains unique.

Occurrence: Chipola formation, locality 2211°.

Ringicula boyntoni Gardner, n. sp.
Plate XXXVTII, figures 40, 41

Shell minute but rather solid, highly polished, ovate
conical, tapering gradually to an obtuse apex. Aper-
ture more than half the length of the entire shell.
Whorls 5 in all, 2 of them included in the smooth,
shining protoconch. Initial turn minute, almost
entirely immersed in the succeeding turn; second
nuclear whorl rather strongly inflated and increasing
rapidly both in altitude and diameter, flattening
slightly toward its end; dividing line between conch
and protoconch indicated merely by a slightly exag-
gerated incremental. Whorls of conch moderately
elevated, minutely tabulated at the shoulder, very
broadly rounded at the periphery. Spiral sculpture
initiated on the final half of the first whorl, the anterior
spirals being the first to appear; sculpture well estab-
lished by the opening of the second whorl of the conch;
spirals very faintly impressed lines, subequal and
subequispaced, though inclined to be less faint and
more closely spaced anteriorly, 7 on the penult of the
type, increasing to twice that number upon the body;
the spirals upon the base of the body more deeply
impressed than those behind them; interspiral areas
flattened, about double the width of the spirals.
Axial sculpture restricted to microscopically fine incre-
mental strise. Suture lines impressed. Aperture nar-
row, oblique, somewhat pyriform in outline, obtusely
angulated, the posterior commissure rounded, a little
patulous anteriorly, completely framed by a very
heavy, sharply defined glaze. Outer lip margined by a
broad band of heavy callus, which on the inner surface
is produced medially into an obtuse denticle. Wash
produced backward at the posterior commissure almost
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halfway across the penult. Inner wall of aperture
abruptly constricted at the base of the body, heavily
reinforced. Parietal plait prominent, placed nearly
opposite the projection on the inner margin of the
outer lip. Columellar folds 2, more elevated than the
parietal fold, the anterior, marginal fold a little the
stronger of the two. Anterior notch narrow and deep,
almost but not quite cutting through the enamel that
surrounds the anterior extremity.

Dimensions: Length, 1.6 millimeters; maximum
diameter, 0.8 millimeters; length of aperture, 1.2
millimeters.

Holotype: U.S. Nat. Mus. No. 371049.

Type locality: No. 7893, Boynton Landing, Choc-
tawhatchee River, Washington County, Fla.

Ringicula boyntoni is, as a rule, more slender than the
coexisting R. semilimata Dall. The spiral sculpture
of “R. boyntoni, however, is not restricted but is
developed over the entire conch with the exception of
the early part of the first turn, and the parietal tooth
is more prominent. R. chipolana, which resembles
R. boyntoni in the character of the spiral sculpture, is a
little larger and stouter, with a much more decided
tabulation at the posterior suture. The species is
rare at the single locality at which it occurs.

Occurrence: Chipola formation, locality, 7893.

Ringicula semilimata Dall

Plate XXXVII, figure 42

1896. Ringicula semilimaia Dall, U. S. Nat. Mus. Proe., vol. 18,
p- 24.

1903. Ringicula semilimata Dall, Wagner Free Inst. Sci. Trans,,
vol. 3, pt. 6, pl. 60, fig. 24.

Shell minute, of 314 whorls; spire about equal to the aperture;
surface polished, suture distinet, not deep, the spire a little
turreted and rather pointed; whorls smooth behind the periphery,
in front of it evenly spirally grooved, with wider interspaces;
aperture wide, with a thickened and reflected margin; outer lips
slightly patulous and thickest at the middle; pillar with two
strong plaits, the body with comparatively little callus, only
the oldest and most callous showing a parietal denticle, the
outer lip extending in front of the pillar, the canal in the adult
very narrow and oblique. The size varies. Latitude, 1 to 1.2;
longitude, 1.5 to 2 millimeters.

Habitat: Chipola beds (2212, 2213), Calhoun County, and
Alum Bluff beds, at Oak Grove, Santa Rosa County, Fla.

Types [holotypel: No. 113111, U. S. Nat. Mus.; also speci-
mens ia the collections of Mr. Aldrich and the Geological Survey
of Alabama.

This species appears to be rather rare; it most nearly resembles
R.guppyi Dall, which is grooved all over and has a less slender
spire. ‘The parietal tooth in R. guppy? is rarely absent, even in
specimens hardly mature; in R. semilimata only the very oldest
and most callous specimen shows any trace of it.—Dall, 1896.

Type locality: No. 2212, Tenmile Creek, 1 mile west
of Baileys Ferry, Chipola River, Calhoun County, Fla.
Ringicula semilimate Dall is best characterized
among its Alum Bluff congeners by the subangular,
subscalariform spire. It differs widely in relative
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proportions, and most of the individuals observed are
relatively more elevated than the figured type.
Occurrence: Chipola formation, localities 78937,
2212r, 22137, 7151°. Qak Grove sand, localities 5632,
70547. Shoal River formation, localities 50797, 3748P.

Ringicula stiphera Gardner, n. sp.
Plate XXXVII, figures 43, 44

Shell small, solid, squat, made up of 2 or 2% nuclear
turns and 3 conchal volutions. Initial whorl of proto-
conch small and smooth and for the most part sub-
merged; the final volution of the protoconch also
smooth but increasing rapidly in size and elevation
anteriorly, rather strongly inflated except for a slight
flattening just behind the line of junction with the
conch. Whorls of conch very broadly rounded, in-
creasing rapidly but uriformly in size. Spiral sculpture
restricted in the type to the anterior half of the whorl,
so that, on the spire, it is entirely concealed by the
succeeding volution, except for a single striation on the
penult directly behind the suture; spirals manifested on
the body as faintly incised lines, which become more
closely spaced and decreasingly feeble toward the
extremity. Incremental sculpture exceedingly faint
and irregular. Sutures impressed but not channeled.
Aperture rudely lobate, oblique to the axis of the shell.
Outer lip very much thickened, patulous anteriorly,
produced backward for a short distance upon the pre-
ceding volution; callus abruptly excavated along the
inner margin near the posterior commissure, giving a
pseudodenticulate aspect to the anterior extremity of
the depression. Inner lip very much thickened and
reflected, constricted at the base of the well-rounded
body. Parietal denticle prominent and persisting far
within the aperture, placed about midway between the
commissure and the pillar. Pillar very short and
heavily reinforced, bearing two strongly elevated,
oblique, parallel plications, the anterior marginal, the
posterior set about halfway up the pillar; parietal wash
very heavy, its margin sharply defined and rudely
parallel with the inner margin of the aperture, con-
tinuous with the reinforced margin of the outer lip;
anterior notch wide and rather deep.

Dimensions: Height, 2.8 millimeters;
diameter, 1.8 millimeters.

Holotype: U. S. Nat. Mus. No. 352132.

Type locality: No. 7264, DeFuniak,
beds”, Alaqua, Walton County, Fla.

Ringicula stiphera, like many others of the group,
varies widely in the area covered by the spiral lineation.
In some individuals as many as 6 spirals have been
observed upon the medial and anterior portion of the
whorl and 2 upon the posterior, but none have been
found in which the entire surface is regularly lineated.

Ringicula stiphera is lower and more uniform in
relative proportions than R. semilimata Dall, and the
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whorls are more strongly and evenly rounded. The
range of variation in sculpture is very similar in the
two species.

Occurrence: Qak Grove sand, localities 26467, 5632*.
Shoal River formation, localities 37427, 3747r, 72617,
72647, 5618.

Family APLYSIDAE

Genus DOLABELLA Lamarck

1801. Dolabella Lamarck, Systéme des animaux sans vertébres,
p. 62.

Type (by monotypy): Dolabella callosa Lamarck=
Dolabella rumphii Cuvier. (Recent in the Indo-
Pacific.)

Shell internal, heavy, solid, cuneate or hatchet-
shaped, loosely coiled, paucispiral; posterior area
defined by a sulcus; external surface more or less
calloused, at least in the apical region.

The genus is characteristic of shallow, muddy bot-
toms and, in the recent seas, is restricted to the Indo-
Pacific and Australian shores as far as New South Wales
and to the west coast of Mexico. The Miocene species,
the only one reported from the Tertiary beds of the
east coast and Gulf regions—indeed, the only fossil
species certainly referable to the genus—probably
found its way across from the Pacific when there was
free communication in the Panama area. It is re-
stricted in its distribution to the Chipola formation and
is represented by less than half a dozen individuals.

Dolabella aldrichi Dall

Plate XXXVII, figure 45

1890. Dolabella aldrichi Dall, Wagner Free Inst. Sei. Trans.,
vol. 3, pt. 1, p. 18, pl. 10, fig. 7a.

Shell large, thick, subspiral, of about (when perfect) 1% whorls;
apex showing signs of the existence of a winglike appendage, as
in other species of the genus; exterior smooth or slightly trans-
versely waved, with a shallow sulcus outside the cycloidal piliar,
vertex with a spirally grooved or irregular surface; pillar with a
flattened or roughly sulcate face below, rounded above; interior
smooth; shell widening as it grows, the edge imperfect in the
specimens. Height, 33[18.0]; breadth (broken), 25; thickness of
shell, up to 5.0 millimeters.

Lower Miocene shell bed, Alum Bluff, western Florida.

This is the first species of the genus described from our Tertia-
ries and recalls the original type D. rumphii, which is, however,
less spiral and regular in form.—Dall, 1890.

Holotype: U. S. Nat. Mus. No. 97490.

Type locality: No. 2211, lower bed, Alum Bluff,
Liberty County, Fla.

The apex of the spire is concealed by a calcareous
glaze, and the external surface is widely spread with a
wash sufficient to obscure the undulatory, concentric
sculpture of the surface.

Dolabella aldrichi Dall is not only the sole repre-
sentative of the genus in the Chipola formation, the
horizon to which it is restricted, but the only fossil
species of Dolabella that has yet been certainly recorded.
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Occurrence: Chipola formation,
2564, 22117, 7183".

localities 2213,

Subclass STREPTONEURA
Order CTENOBRANCHIA
Suborder STENOGLOSSA
Superfamily TOXOGLOSSA
Family TEREBRIDAE
Genus TEREBRA Bruguiére

1789. Terebra Bruguitre, Encyclopédie méthodique, Histoire

naturelle des vers, vol. 1, p. XV (no species mentioned),

Terebra Lamarck, Prodrome d’une nouvelle classification
des coquilles: Soc. hist. nat. Paris Mém., p. 71. Sole
example, Buccinum subulatum Linnaeus. (Recent in
the Indo-Pacific.)

Terebra Dall, Harvard Coll.,, Mus. Comp. Zoology, Bull.,
vol. 43, no. 6, p. 245.

Terebra Bartsch, Nautilus, vol. 37, pp. 60-64.

Terebra Woodring, Carnegie Inst. Washington Pub. 385,
p. 135.

Type (by monotypy): Buccinum subulatum Linnaeus.
(Recent in the Indo-Pacific.)

The nomenclature of Terebra is much involved,
partly because of the confusion consequent upon an
early error in figuring the animal and partly because
the natural groups into which the animal and shell
characters fall are not altogether parallel. Dall, in his
report of 1908 upon the Albatross dredgings, reviewed
the synonymy of the old Terebra and subdivided it
primarily upon the characters of the radula, second-
arily on the shell characters. Terebra is there defined
as follows:

1799.

1908.

1923.
1928.

Radula edentulous, the proboscis forming a voluminous,
muscular, evertible sac, in which the prey may be enfolded and
its juices squeezed out and absorbed. The presence of a poison
gland may be explained by supposing the secretion to paralyze
the living prey when taken into the sac. Eyes terminal on very
short small tentacles, and a long slender verge without appen-
dages, are present. * * *

The larval shell throughout the group is the same, except in
number of whorls. It is blunt, glassy, smooth, and forms a
shorter or longer subcylindrical spire. It is usually dark-colored.
The nepionic shell may agree in sculpture with the adult portion
or may be entirely different, its sculpture gradually becoming
modified with growth. 8o far as reported the operculum is
uniformly subannular, ovoid, narrow with a terminal nucleus.
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The conch is slender, turreted, acuminate, and
polygyrate. The external surface is smooth or axially,
reticulately, or more rarely spirally sculptured. The
most conspicuous feature of the ornamentation is
commonly a deep sulcus revolving at a short distance
in front of the suture and parallel to it. The aperture
is ovate or quadrate and terminates anteriorly in a
short recurved canal.

Terebra is abundantly represented throughout the
Cenozoic, and the Recent species are widely distributed,
though most prolific in the inshore waters of the warm
temperate and tropical seas.

In the Alum Bluff group 16 species and subspecies
have been surely recognized. By far the most abun-
dant representation, in number of species and of indi-
viduals, is in the Shoal River formation; 11 out of the
16 species have been identified from this horizon and
of the 11, 8 or half of the entire number, are restricted
to it; 6 of the 8 peculiar species are new: the seventh,
T. gausapata Brown and Pilsbry, was described from
the Gatun formation, Panama; the eighth, T. bipartita
Sowerby, originally described from the Dominican
Republic, has been reported from Panama. T. spiri-
fera Dall, a closely allied form also described from the
Dominican Republic, may be present in the Oak Grove
sand as well as in the Shoal River formation. Two
other species with West Indian allies, T. sulcifera?
Sowerby and T. odopoia, are common to the Chipola
and Shoal River formations. Aside from these 2 species
3 other species have been recognized in the Chipola
formation. Only 1 of the 3, T. chipolana Dall, de-
scribed from a unique type, is certainly restricted.
The other 2, the common 7. langdoni and its subspecies
perpunctata, are possibly present in the Oak Grove sand.
The Oak Grove Terebra fauna is curiously meager.
Although 5 species and subspecies are present, only 2 of
these are determinable with absolute certainty. Both
are restricted, but one of them is a unique type. The
other is referable to Spineoterebra rather than to the
true Terebra. Two of the 3 unrestricted species are
allied to Chipola forms, and 1 to a Shoal River and
West Indian species.

So far as the evidence from Terebra goes it certainly
points consistently toward the alliance of the Pana-
manian and Dowminican faunas with the Shoal River
rather than with those from the earlier formations.
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Presutural sulcus developed both on the earlier and later whorls and in the costal and intercostal areas:
Columella biplicate, the two folds approximately equal:
Surface not spirally lirate:
Shell turreted, sulcus impressed but not squarely channeled:
Surface raised in front of the sulcus, thus forming a secondary band.__ Terebra (Paraterebra) sulcifera Sowerby?

Surface not raised in front of the suleus_ . __ . . _________ Terebra (Paraterebra) odopota Gardner, n. sp.
Shell pupiform, sulcus squarely channeled. _ ___.__.__.____.___ Terebra (Strioterebrum) pupiformis Gardner, n. sp.

Surface spirally lirate:
Shell pupiform; sulcus squarely channeled.__________________.. Terebra (Strioterebrum) pupiformis Gardner, n. sp.

Shell acuminate, not pupiform; sulcus commonly deeply impressed but not squarely channeled:
Spirals equal, separated only by linear interspaces exceeding four upon the penult.
Terebra (Strioterebrum) gausapata Brown and Pilsbry.
Spirals commonly inequal, separated by more than linear interspaces and rarely more than four:
Spirals overriding the axials with undiminished vigor__-_._________ Terebra (Strioterebrum) spirifera Dall.
Spirals more or less obsolete at the intersection with the costals:
Costals dissected by the sulcus; spirals usually regular and sharply defined.
Terebra (Strioterebrum) bipariita Sowerby.
Costals depressed but not dissected by the sulcus; spirals usually irregular and ill defined.
Terebra (Strioterebrum) waltonensis Gardner, n. sp.
Columella biplicate, the posterior fold obscure and not persistent to the aperture:
Spirals irregular and ill defined but developed over the entire surface except the sutural band.
Terebra (Strioterebrum) waltonensis Gardner, n. sp., 8. s.
Spirals ill defined and commonly obsolete, in many specimens restricted to the anterior portion of the whorls or even to
the body alone. __ . ... Terebra (Strioterebrum) waltonensis tribaka Gardner, n. subsp.
Columella smooth or bearing an obscure marginal fold:
Axial sculpture vigorous; spiral sculpture absent or developed only upon the base of the body.
Terebra (Strioterebrum) eskata Gardner, n. sp.
Both axial and spiral sculpture developed:
Altitude approximately four times the diameter; sulcus rather wide and squarely channeled.
Terebra (Strioterebrum) rabdota Gardner, n. sp.
Altitude approximately five times the diameter; sulcus very narrow and commonly obscure in mounting the costals.
Terebra (Strioterebrum) langdoni Dall.
Both axial and spiral sculpture almost or entirely obsolete except for the deeply impressed presutural sulcus.
Terebra (Strioterebrum) chipolana Dall.
Presutural sulcus restricted to the intercostal arcas:
Costals uniform in prominence between the sutures, not nodose posteriorly:
Spiral sculpture developed:
Spirals appearing as more or less sharply defined and elevated lirations. - . Terebra (Strioterebrum) langdoni Dall s. s.
Spirals reduced to more or less obsolete striations and the sulcus to an intercostal pit.
Terebra (Strioterebrum) langdoni subsp. perpunctata Dall.

Spiral sculpture not developed . _ . _ .. e Terebra (Strioterebrum) rapta Gardner, n. sp.
Costals more or less nodose posteriorly _ . .. e Spineoterebra psilis (Dall).
Presutural suleus restricted to the later whorls_ - _ __ _ .. . __._ Terebra aulakoessa Gardner, n. sp.

Subgenus PARATEREBRA Woodring Mus., vol. 26, p. 951, 1903; substitute name for Acus (‘“Humph.”)
Gray, Proc. Zool. Soc. London, pt. 15, p. 139, 1847, not Acus
Edwards 1771; type, by origiral designation (Gray), Terebra
maculata Lamarck; Recent, Indo-Pacific) has a wider and more
flaring aperture, shorter anterior cana}, no thick layer of callus,
and its outer lip descends almost vertically from the suture and
then bends backward and forward in a broad sweeping curve.—
Woodring, 1928.

1928. Paraterebra Woodring, Miocene mollusks from Bowden,
Jamaica, pt. 2: Carnegie Inst. Washington Pub. 385,
p. 135.

Type (by original designation): Terebra texana Dall.
(Recent in the Gulf of Mexico and the Caribbean Sea.)

Shell large, generally moderately slender. Aperture rela-
tively narrow. Outer lip inflected forward at about a third of
distance from suture to base of anterior canal. Anterior canal
relatively long, producing a wide constricted area behind
siphonal fasciole, bearing a wide, deep notch. Siphonal fasciole
correspondingly wide, limited by a high thread and bearing more
or less prominent growth lamellae. Columella bearing a basal
fold. Columella and parietal wall covered with thick layer of

Terebra (Paraterebra) sulcifera Sowerby?
Plate XXXVIII, figure 1

1850. Terebra sulcifera Sowerby, Geol. Soc. London Quart.
Jour., vol. 6, p. 47.

callus. Sculpture of early whorls consisting of a sutural band,
below which lies a narrower band, and of fine axial ribs curved
forward. Sculpture partly or completely disappearing on later
whorls. The relatively narrow aperture and long anterior canal,
rather strongly inflected outer,lip, and heavy callus separate
Paraterebra from Terebra s. s. Ozymeris Dall (Proc. U. S. Nat.

Testa aculeiformis, anfractibus plurimis, oblique transversim
sulcatis, prope suturam incrassatis, suleis spiralibus duobus
prope suturam admotis, tertio antico subobsoleto ad basin
anfractus remoto.—Sowerby, 1850.

Type locality: Near San Jago, Dominican Republic.
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Dimensions of figured specimen: Height of broken
specimen; 47.0 millimeters; maximum diameter, 14.5
millimeters.

Figured specimen: U. S. Nat. Mus. No. 371052, from
locality 3419, 1 mile below Baileys Ferry, Chipola
River, Calhoun County, Fla.

Shell acuminate; ribs very numerous, bent slightly
backward in front of the sutural band but forward upon
it, obliquely sulcated transversely, thickened near the
suture; two spiral sulei revolving near the suture with
a third more or less obsolete near the base; no other
spiral sculpture developed; two subequal columellar
folds.

The identity of the Alum Bluff species with the un-
figured species described not very adequately by Sower-
by from the Dominican Republic is uncertain.

Terebra sulcifera Sowerby? approaches 7. inaequalis
Sowerby by the evanescence of the second spiral and
the raised band behind it.

Occurrence: Chipola formation, localities 22127, 3419".
Shoal River formation, localities 3856%, 3742P, 5184".

Terebra (Paraterebra) inaequalis Sowerby

1850. Terebra inaequalis Sowerby, Geol. Soc. London Quart.

Jour., vol. 6, p. 47.

1873. Terebra robusta Gabb, Geology of Santo Domingo, Am.
Philos. Soc. Trans., vol. 15, p. 224.
Not T. robusta Hinds: Zool. Soe. London Proe., p. 149,

1843.

Terebra gabbi Dall, U. S. Nat. Mus. Proec., vol. 18, p. 34.

Not Terebra inaequalis Sowerby. Dall, Wagner Free Inst.
Seci. Trans., vol. 3, pt. 6, p. 1576, 1903 (Cheek list of
Chipola fossils).

Testa turrito-subulata, subeylindracea, anfractibus planulatis,
longitrorsum plicato-costellatis, postice linea impressa cinetis,
costellis posticis obliquis, anticis arcuatis; anfractu ultimo antice
subangulato; columella antice biplicata.—Sowerby, 1850.

1896.

Holotype: British Museum.
Type locality: Near San Jago, Dominican Republic.

Shell large, strong, with a slender, strongly sculptured spire,
and later smoother, rapidly enlarging whorls, with a nearly
peripheral, narrow, spiral color band, which, even in the fossil,
sometimes is clearly perceptible; on the earlier whorls the upper
half is occupied by a wider sutural and an anterior narrower
elevated band, separated from each other by a well-marked
sulcus; they are crossed obliquely by fine, sharp, regularly spaced
elevated lines with wider interspaces, which on the rest of the
whorl have a vertical or axial direction to the suture; in the
specimen before me about a dozen (partly decollate) whorls
exhibit this sculpture, the whole shell being microscopically
spirally striated; the sculpture then becomes obsolete, the fol-
lowing four whorls being nearly smooth, except for inecremental
lines, while they rapidly become more rounded; suture distinet;
aperture with the outer lip somewhat receding in the middle;
inner lip moderately callous; pillar half a turn inside the aperture
showing a prominent basal keel; canal twisted, with a distinet
fasciole. Diameter of spire at decollation, 2.75; maximum diam-

867196 O—50——3 (142-F)

279

AND CTENOBRANCHIA (IN PART)

eter of twelfth subsequent whorl, 24; longitude of (decollate)
shell, 70 mm.

Habitat.—Older Miocene of Santo Domingo at the Potrero,
River Amina, Bland; Gabb, various localities on the same island.

Types.—No. 113751, U. S. Nat. Mus.; and in the Academy of
Natural Sciences, Philadelphia.

The species has hardly more in common with the Pacific 7.
robuste Hinds than the fact that the sculpture is obsolete on the
later whorls. It grows much larger than the dimensions given
above, and the last whorls become much swollen.—Dall, 1896.

Terebra gabbi was introduced by Dall to replace
Terebra robusta of Gabb, a name first used by Hinds
for a West Coast species not, as Gabb supposed, identi-
cal with that from the Dominican Republic. The shell
described by Dall is from the Gurabo formation,
Middle Miocene. Sowerby’s type of inaequalis is not
figured but Woodring obtained from the British
Museum the loan of the holotype which he found to
be conspecific with Dall’s Terebra gabbi. The tip of
Dall’s gabbi is broken but the perfect specimen must
have measured between 75 and 80 millimeters in height
and the diameter is 18, not 24, millimeters. Miss
Maury’s species, Terebra calhounensis, is not so large
but the dimensions are comparable, and the sculpture
tends to become obsolete on the later whorls. The
whorls increase more uniformly in diameter, however,
in Miss Maury’s figure than they do in Dall’s type and
the basal constriction seems less marked in her Chipola
species. The two forms do not appear to be identical,
nor does either one of them seem to be the species
commonly represented in the Chipola and rarely in the
Shoal River. The earlier form, Terebra odopoia
Gardner, n. sp., is not so large, decidedly more slender,
with uniformly increasing whorls, a persistent axial
and spiral sculpture, and a more strongly constricted
body.

Terebra (Paraterebra) calhounensis Maury

1910. Terebra calhounensis Maury, Bull. Am. Paleontology, vol.
4, No. 21, p. 4, pl. 1, fig. 3.

Shell of moderate but varying size; largest specimen 12 or 13
whorled; spiral sculpture of a single groove incising the upper
portion of the whorls. This groove closely resembles the
suture, and with it and the included area forms a spiral band,
1 to 8 millimeters wide. Transverse sculpture on the earlier
whorls of sharp, subequal, close-set riblets (much less con-
spicuous but more irregularly nodular on the sub-sutural bands
than on the remaining part of the whorls); on the later whorls
the riblets are progressively weaker and become nearly obsolete
on the body whorl. Length of largest specimen 65, greatest
width 15 millimeters.

Chipola marls, Baileys Ferry, Fla.

Cornell University collection.—Maury, 1910.

There is no shell in our collections which seems to be
identical with Miss Maury’s species. Terebra odopoia
is smaller with less numerous and less rapidly increasing
whorls, and a more persistent sculpture.

Occurrence: Chipola formation. Baileys Ferry,
Calhoun County, Fla. (Cornell University collections.)
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Terebra (Paraterebra) odopoia Gardner, n. sp.

Plate XXXVIII, figure 2

1903. Terebra inaequalis Sowerby. Dall, Wagner Free Inst.

Sci. Trans., vol. 3, pt. 6, p. 1576 (name only in check
list of Chipola fossils).

Not Terebra inaegualis Sowerby, 1850.

Dimensions of holotype: Height, 38.0 + millimeters;
maximum diameter, 7.0 millimeters.

Shell slender, turreted, acuminate, the perfect adult
performing probably as many as 20 complete volutions.
Whorls flattened, closely appressed, divided into two
unequal portions by a narrow but deep sulcus that
revolves in front of the suture, cutting the whorl into
two unequal parts, the anterior of which is a little less
than twice as wide as the posterior. Nuclear characters
unknown. Sculpture dominantly axial; costals narrow
and rather pinched, 23 in the figured specimen, arcuate
in front of the sulcus, retractive, oblique, or feebly
arcuate behind the sulcus, almost or entirely dissected
by the sulcus; spiral sculpture absent except for ex-
ceedingly faint and irregular, more or less fortuitous
striae upon the medial portion of the whorl. Suture
distinct, less conspicuous than the groove in front of
it. Aperture rather narrow, the outer lip slightly
bowed, the inner abruptly constricted at the base of
the body. Pillar short, recurved at its extremity,
biplicate, the two folds approximately equal and not
very prominent; the posterior of the two the continua-
tion of the sharply raised posterior margin of the
fasciole, the anterior fold marginal. Siphonal fasciole
incrementally striated, strongly differentiated, cut off
from the base of the body by a smoothly concave
depression. Parietal wall thinly glazed; terminal
notch quite deep.

The number of costals varies widely; 23 is rather
below the normal, and not uncommonly they run up
to 28.

The Shoal River representatives, which are for the
most part imperfect and immature, seem a little
stouter than those from the Chipola, and the sulcus
is apparently somewhat less posterior.

Holotype: U. S. Nat. Mus. No. 371053.

Type locality: No. 7151, Tenmile Creek, Calhoun
County, Fla.

Terebra odopoia exhibits the uniformly slender out-
line of Terebra haitensis Dall and the same general
type of sculpture, but the whorls of the Dominican
species are more numerous, and there is in front of
the presutural band a secondary band which on the
early whorls in haifensis is clearly defined and sub-
nodose, though on the later whorls it is less con-
spicuous. Nothing of the sort is indicated on either
the earlier or the later whorls of the Chipola species
and unlike another Dominican Paraterebra, P. inaequalis
Sowerby, the sculpture does not become obsolete upon
the later whorls_but persists to the aperture,
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Occurrence: Chipola formation, localities 22122,
22132, 25647, 7151°. Shoal River formation, localities
3742", 5184°.

Subgenus STRIOTEREBRUM Sacco

1891. Strioterebrum Sacco, Molluschi dei terreni terziarii del
Piemonte e della Liguria, pt. 10, p. 33.

Type (by original designation): Terebra basterot:
Nyst. (Miocene of the Piedmont of Italy.)

Testa turrita. Anfractus longitudinaliter costulati, trans-
versim striolati, suleo transverso subsuturale (sat profundo)
ornati.—Sacco, 1891.

Strioterebrum includes the slender, usually small, and
reticulately sculptured species with well-marked sutural
bands. The aperture in the group is narrow and ter-
minates in a narrow recurved canal, emarginate at its
extremity. The siphonal fasciole is clearly defined,
and the parietal wall is commonly washed with a thin
callus. Vestiges of two columellar folds are usually
though not invariably present—the posterior com-
monly indicated by a swelling upon the pillar rather
than by a defined plication. Bartsch** based the major
classtfication of the Terebridae upon the number and
character of the columellar folds, but the study of the
Alum Bluff Terebras indicates that Woodring ? is
correct in his observation that there is a certain inter-
grading in the pillar characters of the major groups
and that these characters cannot be considered of more
than specific value.

Terebra (Strioterebrum) pupiformis Gardner, n. sp.
Plate XXXVIII, figure 3

Shell slender, pupiform, of moderate size and eleva-
tion. Nuclear characters not determinable. Whorls
probably 12 or 13 in the perfect adult, increasing in size
somewhat more rapidly in the apical region than away
from it; whorls of spire flattened laterally, their outline
obscured by the vigorous ornamentation. Body
sharply constricted at the base. External sculpture
uniform in character from apex to aperture. Presutural
sulcus wide and squarely and deeply channeled, the
band behind it a little less than one-third as wide as the
entire whorl. Axials elevated, acutely rounded upon
their summits, interrupted at the sulcus, 20 upon the
ultima of the type but running as low as 15 in other
individuals, feebly arcuate upon the spire, somewhat
sinuous upon the body and persistent to the margin of
the fasciole; sutural band narrow, nodulated by the
continuation of the costae across it. Intercostal areas
narrowly concave, microscopically reticulated in un-
weathered surfaces by the incrementals and still finer
spiral striae; other spiral sculpture absent in the type.
Fortuitous and ill-defined lirae developed upon the
anterior portion of the later whorls in other individuals
referred to the same species. Suture lines deeply im-

4a Bartsch, Paul, Nautilus, vol. 37, No. 2, pp. 60-64, 1923.

5 Woodring, W. P., Miocene mollusks from Bowden, Jamaica, pt. 2: Carnegie Inst.
‘Washington Pub. 385, p. 137, 1928.
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pressed, undulated by the costae of the preceding
volution. Aperture imperfect in all the specimens
available, probably rather narrow. Labium abruptly
constricted at the base of the body. Pillar very short,
biplicate, the anterior fold marginal, the posterior
close behind it and parallel to it, broader and rather
more elevated than the anterior. Parietal wall heavily
glazed. Siphonal fasciole very short, corrugated,
sharply elevated along its posterior margin, cut off
from the base of the body by a smoothly concave
depression. Anterior canal short, recurved. Ter-
minal notch broad but shallow.

Dimensions: Height, 24.0 4 millimeters; maximum
diameter, 6.0 millimeters.

Holotype: U. S. Nat. Mus. No. 351062.

Type locality: No. 3856, 5 to 6 miles west-northwest
of Mossyhead, Walton County, Fla.

Terebra pupiformis is isolated by the pupiform
outline, the squarely channeled sulcus, the vigor of the
axial sculpture, and the biplicate columella. None of
the coexisting species are readily confused with it.
The immature specimens from Shell Bluff show a much
more decided spiral sculpture than any from the type
locality. In sculpture characters T. pupiformis is
intermediate between Paraterebra and Strioterebrum.

Occurrence: Shoal River formation, localities 38567,
?3742",

Terebra (Strioterebrum) gausapata Brown and Pilsbry
Plate XXX VIII, figure 4

1911. Terebra gausapata Brown and Pilsbry, Acad. Nat. Sci.
Philadelphia Proec., p. 340, pl. 22, figs. 8, 9.

A small, slowly tapering species, with very slightly convex
whorls and well-impressed, undulating suture. Sutural band
limited by a deep, narrow sulcus and, like the rest of the whorl,
sculptured with close, unequal, spiral threads. There are 3
threads upon the band, 8 below it. There are 14 high, rather
narrow, longitudinal ribs on each whorl, the threads obsolete
on their summits. The imperfect shell figured measures,
length, 9; diameter, 2.8 millimeters, of 614 whorls.—Brown and
Pilsbry, 1911.

Figured specimen: U. S. Nat. Mus. No. 371054-
from locality 3856, 5 to 6 miles northwest of Mossy,
head, Walton County, Fla.

Type locality: Gatun Locks, Canal Zone.

The columella is obscurely biplicate. The anterior
fold is marginal within the aperture, but just before
reaching the opening it cuts across the pillar at a low
angle. The posterior plication is rudely parallel to it
and even more feeble. This small species is remark-
able for the sharp definition of the suture and of the
axial sculpture and the nodular sutural band. It is
obviously one of the highly ornamented end members
of the T. bipartita group.

A few somewhat imperfect individuals that may
prove to be subspecific differentiates of T. gausapata
are found associated with the normal species. They are
larger than the ordinary T. gausepate and exhibit no
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trace of spiral sculpture upon the sutural band. The
number of spirals in front of the sulcus is 6 rather than
8, and these are consequently broader but rather low;
the sulcus is narrow and less conspicuously channeled
than in the normal 7. gausapata. The spirals in
Brown and Pilsbry’s species are more regular, more
numerous, and more crowded than in T. bipartita
Sowerby or any other described member of the group.

Ocecurrence: Shoal River formation, localities 38567,
73742",

Terebra (Strioterebrum) bipartita Sowerby

Plate XXXVIII, figure 5
1850. Terebra bipartita Sowerby, Geol. Soe. London Quart.

Jour., p. 47.

1873. Terebra bipartita Gabb, Am. Philos. Soc. Trans., new ser.,
vol. 15, p. 225.

1896. Terebra (Acus) bipartita Sowerby. Dall, U. 8. Nat. Mus.
Proe., p. 38.

Testa turrito-subulata, acuminata, anfractibus planulatis,
longitrorsum plicato-costellatis, postice linea impressa costellis
decussata cinctis, costellis posticis subevanidis, anticis subar-
cuatis; anfractu ultimo antice rotundato, columella antice
1a;eVi.-——Sovverby, 1850.

Type locality: Near San Jago, Dominican Republic.

Shell acute, with the sutural sulcus prominent and set off by a
deep sulcus, which cuts ribs and all, from the rest of the whorl,
where the spiral threading is remarkably clear-cut, uniform,
and elegant, not overriding the narrow, sharp-edged ribs.
Santo Domingo and Chipola. Longitude, 23; maximum di-
ameter, 5.5 millimeters.

The pillar of this form seems to be simple and smooth in all the
specimens I have seen.—Dall, 1896.

Figured specimen: U. S. Nat. Mus. No. 371055,
from locality 3856, 5 to 6 miles northwest of Mossy-
head, Walton County, Fla.

All the individuals from the Chipola formation which
have been referred to this species have proved to be
Terebra langdoni Dall, a rather more slender, less
sharply sculptured form, most readily separable by
the absence of any plication upon the columella. A
single young and two imperfect individuals from the
Shoal River seem to differ in no essential detail from
the typical T. bipartita of Sowerby. In Terebra
spirifera Dall the spirals are dominant and override
the costals with undiminished vigor. In Terebra
waltonensis, as in T. bipartita, the spirals are more
or less obsolete at the intersection with the axials, but
T. waltonensis offers specific differences in the larger
size, less sharply defined sculpture, both axial and
spiral, and more obtuse and obscure columellar folds.

Occurrence: Shoal River formation, localities 38567,
23748, 77264".

Terebra (Strioterebrum) spirifera Dall

Plate XXXVIII, figures 6, 7

1896. Terebra (Acus) bipartita Sowerby var. spirifera Dall,
U. S. Nat. Mus. Proc., vol. 18, p. 38.
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1903. Terebra (Oxymeris) bipartita Sowerby var. spirifera Dall,
Wagner Free Inst. Sci. Trans., vol. 3, pt. 6, pl. 59,
fig. 13.

1909. Terebra wolfgangt Toula, K.-k. geol. Reichsanstalt
Jahrb., Band 58, Heft 4, p. 705, pl. 28, figs. 7a, 7b.
Terebra wolfgang: Toula. Brown and Pilsbry, Acad.

Nat. Sci. Philadelphia Proc., p. 340, pl. 22, figs. 1, 3,

4, 5, 6.

Shell with the ribs feeble, the spiral sculpture more prominent
than the ribs, especially two rather narrow spirals just in front
of the sutural band, and overriding the ribs with close-set, even,
distinct, coarse, rounded threads, which fail on the canal;
pillar distinctly grooved or biplicate. Longitude, 30; maximum
diameter, 8 millimeters. Ponton, Santo Domingo.

This form is larger, and the shell increases in diameter more
rapidly than in the type. It may prove to be worthy of specific
rank with more material, in which case the varietal may be used
as a specific name. No. 113654, U. S. Nat. Mus.

It recalls, in its relation to the type, the relation of T. indenia
Conrad to T. dislocata Say.—Dall, 1896.

Holotype: U. S. Nat. Mus. No. 113654.

The Dominican form seems to agree in all essential
details with that described by Toula from the excava-
tion at Gatun. There is rather a wide variation in the
detail and relative prominence of the axials and spirals,

1911.

but no more than is usual in the reticulately sculptured |

Terebras.

The typical form is present in the Oak Grove sand
and the Shoal River formation, but it is not very
common. T. waltonensis, a closely allied species, is
abundant in the marls of Walton County. It differs
from Dall’s T spirifera in the less numerous and less
sharply defined spirals and the more obtuse and ob-
scure columellar folds.

Occurrence: Qak Grove sand, localities 26467, ?5632?,
?7054*. Shoal River formation, localities 3856¢,
37317, 5079 .

Terebra (Strioterebrum) waltonensis Gardner, n. sp.
Plate XXXVIII, figures 8, 9, 10

Shell very friable, moderately large. Whorls numer-
ous, probably as many as 15 in a perfect adult, flat-
tened laterally, increasing a little more rapidly in size
toward the apex, the angle of convergence ranging
from 5° to 10°. Body whorl rather abruptly rounded
at the base. Nuclear characters obscured by the
decortication of the apex in all available material;
nucleus small, elevated, acute, probably thrice coiled.
Sculpture uniform in general character over the entire
surface of the conch. Presutural suleus distinct and
persistent, the posterior band thus differentiated being
approximately one-third the width of the entire whorl.
Axials varying in number and prominence (24 upon
the final whorl of the type), somewhat irregular in
size and spacing, feebly arcuate and asymmetric,
inclined, commonly sharply toward the left, relatively
prominent upon the sutural band, where the rivalry
with the spiral sculpture is almost or altogether absent.
Spiral sculpture exceedingly variable both relatively
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and absolutely, not developed upon the sutural band
in the type nor in the majority of individuals; spirals
3 or 4 on the later whorls, overriding the costals but
with diminished vigor, flattened and very slightly
elevated, unequal in size and spacing; traces of micro-
scopically fine spiral striae also present. Suture lines
deeply impressed. Aperture narrow, sinuous. Outer
lip broken in all adult material but doubtless, like the
body whorl, approximately straight medially and
rather sharply constricted at the base. Inner lip
deeply excavated. Pillar rather long for the genus,
bearing within the aperture two low, rounded folds
which evanesce before reaching the opening and can
be observed only in broken specimens. Fasciole
oblique, incrementally striated, very sharply keeled
posteriorly, and cut off from the base of the body by a
smoothly rounded depression. Parietal wall glazed;
anterior canal very short and sharply recurved.
Terminal notch shallow.

Dimensions: Height, 44.0 4+ millimeters; maximum
diameter, 9.0 &+ millimeters.

Holotype: U. S. Nat. Mus. No. 351074.

Type locality: No. 3732, Dave Adams Mill Creek,
sec. 2, T. 3 N,, R. 21 W., Waltoun County, Fla.

Figured specimens: U. S. Nat. Mus. No. 351075,
from locality 3856, 5 to 6 miles northwest of Mossy-
head, Walton County, Fla.

Terebra waltonensis exhibits a series of variations
which suggest Terebra dislocata Say. One of the forms
which has been figured (pl. XXXVIII, fig. 10) is much
nearer to the closely allied but more sharply sculptured
T. spirifera than most of the individuals assembled
under the name. The general proportions and outline
of the shell are fairly constant. The number of the
axial costals may run as low as 16, but it seldom rises
above 26. The axials are, however, one of the best
diagnostic features of the species, for they are invari-
ably a little arched and inclined toward the left.
Their wide range in relative prominence is due less to
their range in elevation than to the conspicuously
variable spiral sculpture. The 3 to 5 spirals may be
fairly sharp and regular as in the figured specimens;
more commonly they are low, unequal, irregular, broad,
and ill-defined, in some specimens reduced to indistinet
striations that can not be seen except with a lens and
on an unweathered surface. Occasionally the sutural
band is striated, but this is rare. Generally there is
a secondary band in front of the sulcus cut off by an
impressed line. The sulcus is invariably well marked
and persistent, but it does not dissect the costae as in
Terebra bipartita Sowerby. The young are much more
sharply sculptured, both axially and spirally, than the
adults.

Terebra waltonensis s. s. occupies an intermediate
position between the sharply sculptured 7. spirifera
Dall and the end members of the subspecies ¥ tribaka,
in which the spiral sculpture is almost entirely obsolete.
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It is by far the most abundant representative of the
genus in the Shoal River formatien, to which it is
apparently restricted. It runs larger than T. bipartita
Sowerby and is less sharply sculptured and more
obscurely plicated upon the pillar.

Occurrence: Shoal River formation, localities 3856°F,
26457, 37327, 3742¢, 3731, 5080%, 51847, 5195, 2238F,
5618".

Terebra (Strioterebrum) waltonensis tribaka Gardner,
n. subsp.

Plate XXXVIII, figures 11, 12

Shell tall but rather slender, probably as many as 19
whorls in a perfect adult. Nucleus small but elevated,
including apparently 4 complete volutions. Whorls of
conch flattened laterally, coverging with approximate
uniformity at an angle between 5° and 10°. Presutural
sulcus moderately broad and deep, isolating a prominent
band more than one-third the width of the entire
whorl. Axial sculpture dominant; axials numerous (24
in the type), rather broad and rather sharply pinched
as a rule, especially in the young, slightly arcuate, in-
clined toward the left, not completely dissected by the
sulcus, persistent from suture to suture and well down
upon the base of the body; intercostal areas broadly
rounded or obtusely V-shaped. Spiral sculpture vari-
able; 3 or 4 very low, broad, ill-defined fillets developed
upon the anterior portion of the later whorls of the
spire in the type; body sculptured with 7 less feeble
spirals with a few additional strize upon the base.
Sutures deeply impressed. Body sharply rounded in
front of the periphery. Aperture rather narrow,
sinuous, acutely angulated posteriorly, constricted
anteriorly into a very short, obliquely recurved canal.
Outer lip sharp, very feebly expanded. Labium
loosely sigmoidal, obscurely plicated within the aper-
ture at the margin of the pillar, with an occasional
trace of a second fold behind the first. Siphonal
fasciole clearly differentiated, incrementally striated,
cut off from the depression at the base of the body
whorl by the sharply elevated posterior margin.
Parietal wall glazed. Anterior canal short, recurved.
Terminal emargination broad and rather deep.

Dimensions: Height of broken specimen, 32.0+
millimeters; maximum diameter, 6.4+ millimeters.

Holotype: U. S. Nat. Mus. No. 351084.

Figured specimen: U. S. Nat. Mus. No. 351085,
from locality 3731, 5 to 6 miles northwest of Mossy-
head, Walton County, Fla.

Type locality: No. 3742, Shell Bluff, Shoal River,
Walton County, Fla.

Terebra waltonensis tribaka is very closely allied to
the normal waltonensis, and it would hardly be recog-
nized by a distinct name except that the group is so
large and so variable that it seems easier to hold it by
two handles instead of one. The subspecies includes
the smaller, more slender members in which the axials
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are rather sharply pinched but the spirals, except in the
young, are feeble or even obsolete. The labial plica-
tions, especially the posterior, are rather more obscure
than in the normal race. The subspecies, like the
typical T. waltonensis, is restricted to the Shoal River
formation.

Occurrence: Shoal River formation, localities 38562
37320, 3742¢, 3731F, 51847, 51957, 3748P.

Terebra (Strioterebrum?) eskata Gardner, n. sp.
Plate XXXVIII, figure 13

Shell moderately tall and slender; apical angle not
far from 7°. Whorls numerous, probably 11 or 12 in
the perfect adult, regularly increasing in diameter;
body whorl abruptly constricted at the base. Nucleus
lost in all available material. Sculpture dominantly
axial. Presutural sulcus feeble, overriding the costals
but only faintly depressing them, thus defining a
sutural band of about one-third the width of the entire
whorl; other macroscopic spiral sculpture absent except
for occasional ill-defined striae or lirae upon the base of
the body. Axials broad at the base, acute or acutely
rounded upon their suminits, feebly arcuate upon the
whorls of the spire, sinuous upon the ultima, persistent
from suture to suture and well down to the base of the
body, feebly depressed but not indented at the sulcus,
14 in the type but running as high as 18; intercostal
areas broadly concave, microscopically reticulated by
the incrementals and still finer spiral striae. Suture
lines deeply impressed. Aperture rather narrow, im-
perfect in all available material. Labrum probably
thin and sharp and very feebly arcuate. Labium
loosely sigmoidal, sharply excavated at the base of the
body. Pillar straight medially. Parietal wall heavily
glazed and apparently free from plications, although
broken individuals reveal a single, obtuse fold upon
the columella which evanesces at some distance within
the aperture. Siphonal fasciole clearly defined, cor-
rugated; sharply elevated at the posterior margin, cut
off from the base of the body by a concave area in
which traces of the axials still persist. Anterior canal
short, sharply recurved. Terminal notch shallow, ill
defined.

Dimensions: Height, 23.0 4+ millimeters; maximum
diameter, 6.0 & millimeters.

Holotype: U. S. Nat. Mus. No. 351094.

Type locality: No. 3856, 5 to 6 miles west-northwest
of Mossyhead, Walton County, Fla.

Terebra eskata is probably an extreme end member
of the 7. walfonensis group, in which the outline is
less slender, the spiral sculpture is almost or entirely
obsolete, even upon the base of the body, and the
sulcus has become much enfcebled. It differs from
T. rapta in that the sulcus overrides the axials instead
of being restricted to the intercostal areas.
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T. eskata has been tentatively referred to Sirio-
terebrum because of its general resemblance to the
end members of 7. waltonensis. It differs from the
normal representatives of the subgenus in the absence
of spiral sculpture and in the nonplicate or obscurely
monoplicate columella.

The species is not uncommon at the type locality,
but it has not been definitely recognized elsewhere.

Occurrence: Shoal River formation, locality 3856°.

Terebra (Strioterebrum) rabdota Gardner, n. sp.
Plate XXXVIII, figure 14

Shell moderately elevated, slender, acutely tapering,
slightly pupiform. Whorls flattened laterally, prob-
ably as many as 15 in a perfect adult. Nucleus
broken away in all available specimens. Presutural
sulcus rather broad but shallow, gouging the inter-
costals but only feebly impressing the costals. Su-
tural band a little less than half as wide as the
entire whorl. Axial sculpture dominating the spiral
costae, 18 in the final whorl of the type, feebly arcu-
ate, rising from a broad base to an acutely rounded
summit, depressed at the sulcus but not dissected,
persistent from suture to suture and well down toward
the base of the body; intercostal areas broadly and
obtusely V-shaped. Spirals feeble, a single faint
striation upon the sutural band of the type and 4
broad but exceedingly low fillets in front of the sulcus
upon the later whorls, with 3 additional fillets in the
peripheral region of the ultima. Suture line im-
pressed. Aperture rather narrow, angulated pos-
teriorly. Outer lip feebly arcuate. Inner wall sharply
constricted at the base of the body. Pillar short,
smooth, its margin sharply rounded but not definitely
plicate. Parietal wall heavily glazed. Siphonal fasci-
ole very short, oblique, corrugated, sharply elevated
at the posterior margin, cut off from the base of the
body by a smoothly concave depression. Anterior
canal very short, recurved, terminating in a broad and
deep emargination.

Dimensions: Height, 18.54+ millimeters; maximum
diameter, 4.5 millimeters.

Holotype: U. S. Nat. Mus. No. 351096.

Type locality: No. 3856, 5 to 6 miles west-northwest
of Mossyhead, Walton County, Fla.

Terebra rabdota, probably another end member of
the protean T. waltonensis, differs from the typical
members of the subgenus in the nearly smooth colum-
ella. It varies to a certain extent in the degree of
development of the spiral sculpture and in the im-
pression of the sulcus. The number of costae may
run as low as 14,

The description of T. rabdota suggests T. langdoni
Dall much more strongly than the shell itself. It is
less elevated than T. langdons, relatively stouter, and
inclined to be pupiform. The sulcus is wider and
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more squarely channeled and, as a rule, cuts more
deeply into the costals. The costals are broader at
the base but rather less acute upon the summits.
The spirals are less regular, less sharply defined, and
for the most part lower and broader. The body
whorl is stouter, the constriction at the base more
abrupt, the pillar shorter, and the parietal glaze
heavier.

T. rabdota is rather rare, even in the Shoal River
formation, the only horizon at which it has been
recognized.

Occurrence: Shoal River formation, localities 3856°,
3742, 7264".

Terebra (Strioterebrum) langdoni Dall

Plate XXXVIII, figure 15

1896. Terebra (Acus) langdoni Dall, U. S. Nat. Mus. Proc., vol.
18, p. 39.

1903. Terebra (Ozymeris) langdoni Dall, Wagner Free Inst.
Sci. Trans., vol. 3, pt. 6, pl. 59, fig. 27.

Shell small, slender, of 13 whorls besides the nucleus, which
is small, conical, and of 3 whorls; sculpture reticulated trans-
versely by 16 low, narrow, rounded, slightly flexuous ribs, with
wider interspaces, the posterior ends of the ribs not cut off by
the deep sulcus which defines the sutural band in front; trans-
verse sculpture of this sulcus visible between the ribs, and 4
flattish spirals, separated by narrower grooves, between the
sulcus and the next suture, and 7 or 8 narrower spirals on the
base; aperture longer than wide; pillar simple, smooth; canal
rather long, twisted and recurved. Longitude, 20; maximum
diameter, 4 millimeters.

Habitat: Chipola beds (2211, 2212, 2213), Calhoun County,
Fla., Burns.

Type [holotypel: No. 113913, U. 8. Nat. Mus.—Dall, 1896.

Type locality: No. 2213, 1 mile below Baileys Ferry,
Chipola River, Calhoun County, Fla.

Terebra langdoni Dall is no less variable than most
of the other members of this mutable genus. The
young, as a rule, are relatively stout, but the general
proportions of the adults are fairly constant. The
axial sculpture dominates the spiral to a greater or
less degree, but in number and character both the
axials and the spirals show a bewildering variation.
The axials range from about 14 to 20, and though
usually narrow with rounded summits they may, as
in the representatives from Alum Bluff, be broad at
the base with sharply pinched summits. The spirals
may appear as equisized and equispaced fillets sepa-
rated by sharply incised channels, usually 4, or they
may be reduced to very faint striations, as in the sub-
species perpunctata Dall,

All the forms from the Chipola formation which
have been referred to 7. bipartita Sowerby are probably
mutants of this species. Although the costals in T.
langdony are commonly depressed at the sulcus, they
are not dissected as in the true T bipartita. A more
valuable and more sharply defined diagnostic is the
absence of any plication upon the pillar in 7. langdoni,
in contrast to the biplicate pillar of T bipartita. The
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Chipola species is more slender and more evenly
acuminate than 7. rabdota from the Shoal River
formation. The sculpture, particularly the spiral, is
more sharply defined in 7' langdoni, and the costals are
less widely channeled by the presutural sulcus.

Terebra chipolana Dall, described from a unique
type, seems to be nothing more than a young T.
langdoni so badly worn that the ribs and all other
raised sculpture have almost completely disappeared,
leaving only the sutural band and presutural sulcus.

Occurrence: Chipola formation, localities 97893,
2213¢, 2564°, 3419°, 71517, 2211°, ?7468". Oak Grove
sand, localities 72646°, ?5632°.

Terebra (Strioterebrum) chipolana Dall
Plate XXXVIII, figure 16

1896. Terebra (Acus) chipolane Dall, U. S. Nat. Mus. Proc.,
vol. 18, p. 39.

1903. Terebra chipolana Dall, Wagner Free Inst. Sci. Trans.,
vol. 3, pt. 6, pl. 59, fig. 2.

Shell small, slender, obsoletely sculptured, with a pupoid
nucleus of 4 whorls and about a dozen subsequent whorls, the
earlier of which are slightly smaller than the last two nueclear
turns; sides flattish, suture distinet; sutural band conspicuous,
set off by a deep sulcus; the band is without nodules or marked
sculpture, except on the last whorl; the whorls are feebly trans-
versely wrinkled by obsolete riblets, which on the last whorl
in the type specimen take a more definite shape but fade out
on the periphery; spiral sculpture of obsolete grooves on the an-
terior half of the whorl, two of which on the base are more
distinet than the others; aperture longer than wide; pillar
simple, smooth, twisted, little recurved; siphonal fascicle with
a sharp posterior keel. Longitude, 12; maximum diameter.
2.5 [2.8] millimeters.

Habitat: Chipola beds (2213).
in the National Museum.

This little species is sufficiently unlike the others to require
but little in the way of comparison. A dwarf 7. langdoni var.
perpuncitata, with the ribs almost wholly obsolete and the sulcus
continuous instead of broken into punctures, would be some-
thing like it.—Dall, 1896.

This unique type is apparently a young 7. langdoni
with the ribs, of which faint vestiges remain, planed

off to the suture line.
Occurrence: Chipola formation, locality 2213°,

A single specimen (no. 113912)

Terebra (Strioterebrum) langdoni subsp. perpunctata Dall

Plate XXXVIII, figure 17

1896. Terebra (Acus) langdoni var. perpunctate Dall, U. S. Nat.
Mus. Proc., vol. 18, p. 39.

Shell with the spiral sculpture replaced by fine spiral striae,
obsolete or irregular, except the sulcus in front of the sutural
band, which is represented between the ends of each pair of ribs
near the suture by a deep, generally rounded puncture or pit.
Found with the type in the Chipola beds.—Dall, 1896.

Holotype: U. S. Nat. Mus. No. 113911.

Type locality: No. 2213, 1 mile below Baileys Ferry,
Chipola River, Calhoun County, Fla.

Shell small, slender, acuminate, of not far from 13
volutions. Protoconch apparently coiled four times,
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the initial whorl rounded and largely submerged, the
succeeding volutions elevated and increasingly flat-
tened laterally. Whorls of conch flattened, converg-
ing at an angle of 5° to 10° toward the acute apex.
Body whorl smoothly but rather abruptly rounded at
the base. Axial sculpture dominating the spiral; costals
16 in the type, rather broad at the base, sharply rounded
upon the summit and little or not at all affected by the
spirals or even by the presutural sulcus but, for the
most part, uniform in strength from suture to suture
and persistent upon the body to the posterior margin
of the fasciole. Spiral sculpture very much subdued
and in the apical region absent altogether. Sulcus
reduced to a series of small but rather deep gouges
in each of the intercostal areas upon the medial and
posterior portion‘*of the shell; spirals in front of the
suture appearing as feebly incised grooves, usually 3
or 4. Aperture rudely lenticular, angulated poste-
riorly. OQuter lip broadly and feebly arcuate, slightly
constricted at the sulcus. Inner lip obliquely con-
stricted at the base of the body. Pillar rather heavy
but nonplicate, recurved anteriorly. Fasciole clearly
defined, margined posteriorly by a sharply elevated
lkeel, cut off from the base of the body by a smoothly
concave depression upon which traces of the axial
sculpture and fortuitous spirals occasionally persist.
Parietal wall glazed. Terminal notch rather deep.

Dimensions: Height, 11.0 millimeters; maximum
diameter, 2.7 millimeters. Dimensions of an imper-
fect adult, height, 17.5 millimeters; maximum diam-
eter, 4.0 millimeters.

Occurrence: Chipola formation, locality 2213°. Oak
Grove sand, locality ?5632".

Terebra (Strioterebrum) rapta Gardner, n. sp.
Plate XXXVII], figures 18, 19

Shell moderately large and slender, apical angle be-
tween 5° and 10°. Whorls probably 14 or 15 in the
fully .adult, increasing in size with approximate uni-
formity, less flattened laterally than in many members
of the genus. Body whorl abruptly constricted at the
base. Sculpture, with the exception of the sulecus,
exclusively axial; costae narrow and sharply pinched,
persisting from suture to suture with uniform strength
and well down to the base of the body, very feebly
arcuate, arranged for the most part in continuous
series which perform a little less than half a volution
around the axis of the shell; number of costae ranging
from 14 to 24 (18 in the type); intercostal areas broadly
concave on the later whorls, more sharply depressed
on the earlier. Presutural sulcus reduced to a series
of gouges in the intercostal areas, which macroscopi-
cally suggest a narrow threading directly in front of the
suture. Entire surface covered with a microscopic
crisscross of incrementals and spiral striae. Sutures

impressed, undulated by the costae of the preceding
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volution. Aperture narrow, sinuous. Outer lip slightly
expanded medially, abruptly constricted anteriorly,
angulated posteriorly. ILabium excavated at the base
of the body, reflected over the parietal wall and the
short recurved pillar. Columella bearing a single ob-
tuse fold, which evanesces before reaching the aperture.
Siphonal fasciole short and narrow but clearly defined,
rugose, keeled posteriorly and cut off from the base of
the body by a smoothly concave area. Anterior canal
short, recurved. Anterior emargination broad but not
very deep.

Dimensions: Height, 18.5 millimeters; maximum
diameter, 4.8 millimeters.

Holotype: U. S. Nat. Mus. No. 351099.

Type locality: No. 3742, Shell Bluff, Shoal River,
Walton County, Fla.

Terebra rapta is characterized by the tendency toward
a feeble medial inflation of the later volutions, the
absence of spiral sculpture other than the sulcus, and
the restriction of even that to the intercostal areas.

Terebra rapta exhibits many of the subgeneric char-
acters of Fusoterebra, but it has so much in common
with T. eskata, which in turn is closely related to the
typical Strioterebrum waltonense, that in spite of the
absence of any macroscopic spiral sculpture, 7. rapta
has been assigned to the subgenus Strioterebrum.

From Spineoterebra psilis and all other members of
the genus it differs in that the axials are uniform in
strength between the sutures and are not raised ante-
riorly into more or less prominent knobs.

Occurrence: Shoal River formation, localities 3742¢,
3856°.

Genus SPINEOTEREBRA Sacco
1891. T molluschi dei terreni terziarii del Piemonte e della
Liguria, pt. 10, p. 58.

Monotype: Terebra spinulosa Doderlein. (A guide
fossil of the Tortonian (middle Miocene) of the
Piedmont).

Shell rather small, fusoid or subscalariform; sculp-
ture dominantly axial, costae elevated into more or
less prominent nodes in front of the suture, commonly
simulating an obtuse shouldering; presutural sulcus
greatly reduced or altogether absent; spiral sculpture
absent or inconspicuous; columella nonplicate; siphonal
fasciole together with the posterior keel commonly
obscure.

This well-characterized genus has a meager represen-
tation in the Tertiary and Recent faunas.

Spineoterebra psilis (Dall)

Plate XXXVII], figure 20
1900. Terebra psilis Dall, Wagner Free Inst. Sei. Trans., vol. 3,
pt. 5, p. 1197, pl. 41, fig. 11. (No description.)

Shell rather small, slender, turriculate, probably,
when perfect, of 13 or 14 volutions, which increase
regularly in size. Axial costals slightly knobbed
about one-third of the distance from the posterior to
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the anterior suture, thus simulating an oblique and
obtuse tabulation. Ultima rudely trapezoidal behind
the abrupt basal constriction. Axial sculpture dominat-
ing even the presutural sulcus; axials broadly /\-shaped,
11 on each of the later whorls of the spire, feebly
arcuate, most evenly elevated in the apical region, on
the medial and anterior portion, most prominent at the
sulcus but not overridden by it; intercostals broadly
concave, the maximum depression emphasized by a
half obsolete groove. Sulcus visible only as a series of
deep gouges in the intercostal areas, interrupted by the
rounded eminence of the costae. Entire surface from
apex to canal covered by a closely crowded, irregular
striation and lineation which appears in the form of
well-defined, flattened lirae only toward and upon the
base of the pillar. Aperture narrow, the outer margin
broken in all available specimens but probably sym-
metrically arcuate; inner margin abruptly constricted
at the base of the body. Pillar short, recurved, the
inner edge twisted but not raised into a definite fold.
Fasciole clearly defined, incrementally wrinkled, cut
off from the base of the body by a smoothly rounded
concavity which is sculptured only by the growth lines
and very rarely by exceedingly fine spiral striae.
Parietal wall thinly glazed, posterior margin of fasciole
sharply elevated, its extremity notched in harmony
with the growth lines.

Dimensions: Height, 16.5 [17.2] millimeters; maxi-
mum diameter, 4.3 millimeters.

Holotype: U. S. Nat. Mus. No. 107389.

Type locality: No. 2646, Oak Grove, Yellow River,
Okaloosa County, Fla.

Spineoterebra psilis (Dall) is the only member of this
well-characterized group that has been noted in the
Alum Bluff.

Occurrence: Oak Groves and, localities 26467, 5632°.

POSITION UNCERTAIN

Group of Terebra aulakoessa Gardner, n. sp.

Shell small, acuminate, uniformly tapering, not
constricted at the suture; axial costae uniform in
character over the entire surface; spiral sculpture
altogether absent upon the earlier whorls, manifested
in a feeble presutural depression upon the later; colum-
ella short, simple, feebly recurved, twisted but not
definitely plicate.

The small imperfect specimen described below under
the name Terebra aulakoessa is the only representative
of an apparently undescribed group. It has much in
common with Diplomeriza Dall® typified by Terebra
duplicata Lamarck from the Indo-Pacific, but the
Recent species is very much larger, with a pronounced
and sharply defined columellar plication and a decidedly
longer anterior canal. No superspecific name can be
founded on material so inadequate.

8 Dall, W. H., Nautilus, vol. 33, p. 32, 1919.=Duplicarie Dall, Nautilus, vol. 21,
pp. 124, 125, 1908; not Duplicaria Rafinesque, Atlantic Jour., 1833, p. 165.
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Terebra aulakoessa Gardner, n. sp.
Plate XXXVIII, figures 21, 22

Shell small, slender, polished, regular in profile.
Whorls probably 10 in the perfect adult, flattened
trapezoidal, increasing uniformly in size. Body whorl
smoothly rounded at the base. Spiral sculpture absent
except for an impressed sulcus, which is exceedingly
faint on the early whorls of the conch and which only
very feebly depresses the costae upon the medial por-
tion but broadens somewhat and obtusely dissects them
on the later whorls. Costae 17 or 18 on the ultima and
penult, narrow, pinched, feebly protractive, uniform in
strength, continuous in direction between the sutures,
offset at the sutures on the later whorls but not on the
earlier, abruptly evanescent at the periphery of the
body; intercostal areas smoothly concave. Sutures
closely appressed. Aperture narrow, the outer margin
imperfect. Inner lip sigmoidal, constricted at the base
of the body, recurved anteriorly. A twist but no trace
of any plication on the pillar. Parietal wall apparently
free from glaze. Siphonal fasciole very feebly defined
by the raised posterior margin and the shallow depres-
sion behind it.

Dimensions: Height, 8.7 millimeters; maximum di-
ameter, 2.2 millimeters.

Holotype: U. S. Nat. Mus. No. 135962.

Type locality: No. 2646, Oak Grove, Yellow River,
Okaloosa County, Fla.

This small but very well characterized species is ten-
tatively referred to Terebra until its affinities can be de-
termined with more assurance. It is remarkable in
that the sulcus is merely suggested until the third or
fourth volution and becomes increasingly stronger
toward the aperture.

Occurrence: Oak Grove sand, locality 2646".

Family TURRITIDAE

The family Turritidae has the well-merited reputation
of being the most difficult of all the marine gastropods.
Wide-ranging in time and space, interesting and decora-
tive in form and color, they attracted the attention of
the early mariners and collectors and were received into
the literature in large numbers before the importance of
adequate descriptions and exact localities was recog-
nized. The successful treatments of the family are all
limited to small areas and a relatively brief time, and
it is not easy to correlate satisfactorily the superspecific
groups in these distinct faunas.

The most promising investigation of the east-coast
turritids from shallow and moderate depths was that of
John B. Henderson. His major groupings were based
upon the nuclear whorls. He studied and grouped with
great care and with intelligence the specimens in the
east-coast collections in the National Museum and in
his own large collections. A remarkable correlation
between the character of the nucleus and the nature of
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the environment, particularly the depth of the water,
was taking shape when to the lasting misfortune of the
malacological world Mr. Henderson died in January
1925.

The new turritids of the Puerto Rican deep recovered
by the Johnson-Smithsonian Deep Sea Expedition have
been described by the leader of the expedition, Dr. Paul
Bartsch,” curator of the division of mollusks and Ceno-
zoic invertebrates in the U, S. National Museum, and a
forthcoming exhaustive study of the family by the same
author has been announced. In the meantime, wh<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>