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LETTER OF TRANSMITTAL 

HoNORABLE R. L. DowLING, 
Su.pcrvisor of Cmzscr<•alion. 

SIR : 

I hav e the honor to transmit a report on the Mollusks of the Tampa and 
Suwannee Limestones o f Florida by Dr. vV. C. i\lansfield o f the United States 
Geological Survey, to be published as Geological Bulletin No. 15. 

It is quite genera lly know n that limestones constitute much of the st rata 
over large areas within th e State. H owever. th ese deposits of limestone \\·ere not 
laid down during a single geological epoch, but during se \·cra l, in each of which 
the sea advanced landwa rd and then withdrew seaward. Tt is important for 
various pract ical purposes to be ahle to distinguish the seve ral deposit s of lime­
stone from one another. In th e past the Tampa and Suwannee limestones haYe 
been confused, and the present paper is intend ed to suppl y a basis on which they 
may be di scriminated. 

The most readi ly a \·ailable means of interpreting the strat igraphic sequence 
of deposits :llld of interpreting thei r relative ages is the character of the life, 
or fossi l remains. entorr.bed within them. Tt is on this basis la rgely that the 
new formational name of Suwannee was establi shed . 

The report desc ribes and figures fos;ils of the Tampa and Suwannee lime­
stones and clea rly shows that the organisms in the Suwannee limestone had 
g reater antiquity than those in th e succeed in g- T ampa limestone. 

Tn a former report, too, it was show n that of the two limestones the Su­
wannee contained a higher percentage of calcium carbonate and a lower per­
centage of si li ca than the T ampa. indi cating different physica l conditions accom­
panying the deposition of the two. A corresponding indication of differing phys­
ical conditions was noted in the study of the faunas. 

The report is a distinct contribut ion to th e stratig raph y of the State and it 
is a pleasure to acknowled ge the generous cooperation o f the United States 
Geological Survey in tran smitting the results of thi s st udy without expense 
other than limited transportation faciliti es riming the fie ld work and in th e prep­
a rati on of the illu strations and publi cation. 

Let me a lso express appreciation o f the interest you h ave manifested in the 
work of the Geologica l Survey and the support that you have g iven. 

Tallahas,ce. Florida. 
] tlll C 22, 1937. 

V ery respectfnlly, 

liERMA N GoNTER. 

A ssislalll Suf'n";•isor. 

Sta i r B oard of Col/scrva lirm, 
Ccola{lira/ D r j•ar/111 r lll . 
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MOLLUSKS OF THE TAMPA AND SUWANNEE 
LIMESTONES OF FLORIDA 

By \V. c. IvlANSF IELD
1 

INTRODUCTIO N 

Thi s paper is a product of an attempt to define more accurately 
than has been done in the past the stratigraphic and geographic 
scope of the Tampa limestone (lower Miocene) o f F lorida. As the 
delimitation of the formati on has to rest in considerable part on 
h unal data, it was necessary to examine all the species of mollusks 
listed from the type locality, and to compare with them those re­
ported from other localities. Various revisions of species in the 
Tampa fauna were found desirable and some new fo rms were rec­
ognized. Dall' in 1915 described many species from the Tampa lime­
stone. These original descriptions, except for the non-marine species, 
are repeated in this paper, but as the species are adequately figured in 
Dall 's paper the illustrations are not repeated. 

Certain beds long confused with the Tampa limestone have been 
separated from it as the Suwannee limestone,' and a description of 
the contained fauna is included. 

l\Iany of the specimens studied 111 the preparation of thi s paper 
were deposited in the U. S. National Museum a number of years ago 
(see list of localities on pp. 39-42) . Addit ional materi al has been added 

from year to year by members of the U. S. Geological Survey. During 
the years 1931, 1932, and 1936, many more collections were obtained 
by Herman Gunter, State Geologist of F lorida, and his assistants, and 
by F . S. lVIacN eill , of the U. S. Geological Survey, and the writer. 
Miss Helen I. Tucker (now Mrs. R. A. Rowland ), of Cornell Uni­
versity, Ithaca, N. Y., kindly lent her collect ions from Sixmile Creek, 
near O rient Station (No. 57) and from Blackwater River at the 
crossing of the Seaboard Air L ine Rai_lway (No. 17 ). 

' Publ i s h ed with th e p ermi ss i on of the D irec t o r of th e Un i t ed Sta. te~ Geo l ogica l 
Survey. · 

,. Dall, W. H., A mon ogr aph of th ·J moll u~can fauna of the Ortha.ula.x pugna.x 
zone o f' th e O li gocene c>f' 'l'nmpa, Flori da: U. S. Nat. Mu~. Bull. UO, J a nuar·y 
21 ," 1915. 

' Cook e, C. \V., a nd Mans fi el d. \V. C., Suwann ee limes ton e of Florida (abstr act) : 
Geol. Soc. Am., P r oc. for 19~f>. p . 71, 1936. 
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Grateful acknowledgment is made to the officials of the U. S. 
National Museum for the use of collections; to Mr. Herman Gunter 
for his close cooperation and interest manifested in the preparation of 
this report , especially by furnishing transportation facilities for my 
field investigations during the years 1931-1932; to Dr. Henry A. 
Pilsbry of the Academy of Natural Sciences of Philadelphia, and to 
Mr. Carl Boyer, Director of the ·wagner Free Institute of Science, 
Philadelphia, for the opportunity to examine type material. The 
writer has had the benefit of the advice of L. 'vV. Stephenson, C. Vv. 
Cooke, Julia Gardner, W. P. Woodring, and Ralph B. Stewart of the 
United States Geological Survey. F. Stearns MacNeil assisted in the 
preparation of the fossils , and in field work in 1936. 

The photographs used for illustrations were made by Nelson W. 
Shupe, and the prints were retouched by Frances \iVieser, both of the 
U. S. Geological Survey. 

The types of the new species are deposited in the U. S. National 
Iviuseum. A duplicate set of named species from the Suwannee lime­
stone, as complete -as the collections will allow, is deposited with the 
Florida State Geological Survey. 

TAMPA LIMESTONE 

PREVIOUS WORX 

The beds here included in the Tampa limestone have long been 
noted for their excellently preserved fossils and for the unusual silici­
fication of some of the material. The name "silex beds" was com­
monly used to designate the silicified portions of the formation. Opin­
ions have differed greatly as to the relations of the rocks in the vicin­
ity of Tampa and elsewhere, as may be seen in the following review 
of the earlier work. 

The first description of the Tampa limestone was given in 1846 
by Allen.' He reports a limestone beneath the soil in the neighbor­
hood of Fort Brooke at the head of Tampa Bay and other nearby 
localities. He mentions silicified fossils without specific names. No 
age determination of the deposit is given. 

Later in the same year Conrad' published articles on the geology 
of Florida based on a visit in 1842. He described the rock at Tampa, 
and d·~scribed and illustrated 9 species of invertebrate fossils, 8 

' Allen, J. H., S<)lne facts respecting the geology of Tampa Bay, Florida: Am. 
Jour. Sci. a nd Arts, 2d ser., vol. 1, pp. 38-42, Jan., 1946. 

' Conrad, T. A., Amer. Jour. Sci. and Arts, 2d ser., vol. 2, pp. 36-48, July ; pp. 
393-398, Nov.; pp. 399-400, Nov., 1846. 
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of which came from Ballast Point. 
described : 

The following species were 

Bulimus floridanus 
"Bulla" petrosa 
Nucula tellinula 
Venus penita 
Venus floridana 

Cytherea floridana 
Balanus humilis 
"Nummulites" floridanus 
"Cristellaria" rotella 

Conrad referred this fauna to the upper Eocene. 

At a later date Prof. J. \V. Bailey, United States Army, vis ited 
Ballast Point, and described what he thought to be a deposit of in­
fusorial earth." Since then this material has been determined to be 
merely a part of the limestone sequence containing diatoms and Foram­
inifera and not a separate deposit. 

In 1887, Heilprin' described and figured 47 species of mollusks 
from Ballast Point, and the study of them convinced him that the 
"silex beds" were of lower Miocene age. He' described two distinct 
rocks from the Tampa Bay and Hillsboro regions: a "hard siliceous 
blue rock or Cer£thium rock without any traces of the 'Orbitolite,'" 
and overlying it a "highly fossiliferous yellow limestone carrying a 
large number of the singular foraminifera, 'NumuZ.£tes flor·idanus.'" 
The species C erithium hillsboroensis, is reported to occur in the "under­
lying cherty-rock" of the Hillsboro region and in the "tough blue 
rock" at Ballast Point, and to be absent from the rock with 01-bitolites. 

W. H. Dall was the next to study the Tampa region. His work 
began in the winter of 1886-1887 and resulted in a series of publica­
tions. 

In 1892, Dall' recognized divisions which he designated the "Or­
thaulax bed" and the "Tampa limestone." Because of the presence 
of the gastropod genus Ortha1tla:t· the name "Orthaula-.1,· bed" was in­
troduced to replace the local name, "Tampa silex bed." Dall stated 
that he found the same rock on Sixmile Creek near Orient Station, 
about 6 miles east of Tampa. At Ballast Point the fossils of the 
Orthaulax bed were reported to be chiefly marine with a minor ad­
mixture of land shells, the latter becoming more abundant towarcl the 
top of the bed . The name Tampa limestone was applied to the lime­
stone overlying the Orthaula:r bed. Dall stated that an examination 
of the rock in the Hillsboro River from Tampa to the falls showed 

• Smithsonian contributions to knowledge, vol. 2, art. 8, p. lV, 1850. 
' Heilprin, Angelo, Explorations on the West Coas t of Florida : \Vagne r Free 

Inst. Sci. Trans., vol. 1, pp. 105 -119, 1887. 
• Ide m, pp. 61-62. 
• Dall, W. H., The N eoce ne of North America: U. S. Geol. Survey Bull. 84, 

pp. 112-llV. 
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that what Heilprin called ''Cerithium rock" and mistook for the lower 
( Orthaula.r) bed was merely a cherty layer ot the Tampa limestone, 

characterized by an abundance of C crit Ilium hillsboroeusis and every­
where overlying the Orthaula.r bed. In a section of the bani( of the 
Hillsboro, near Lapenotieres Spring,'• tl1e Tampa limestone of Dal l 
is 10 to 15 feet in thickness. ]n other places" the maximum thick­
ness of Tampa limestone is said to be 25-30 feet. In referring to the 
Cerithinm rock of · Heilprin, Dall writes:" "From these observations 
[alorig Hillsboro River and around Tampa] it appears that, while the 
existence of a Cerithi·nm rock under the Orthaulax bed is a pri01·i 
probable, sufficient evidence of its existence is still to be collected, and 
the rock identified as such by Heilprin may very possibly have been 
a portion of the Tampa limestone." 

In 1903, Dall'" briefly discussed the "Tampa silex beds" and gave a 
list of species from Ballast Point, from dredgings presumably at the 
same horizon in the ship canal near Ballast Point, and from a locality 
15 miles soutl1 of Tallahassee, near \i\f akulla. He stated that 193 
species were then known from the "silex beds." 

In the same publication, pages 1570 to 1572, Dall briefly discussed 
his Tampa limestone, or '' 0 rbi tohte bed," and gave a li st of fossils 
from a number of localities at which he thought the limestone to 
occur. In this list he included species collected at Sixmile Creek and 
near Orient. Fifty-nine species are identified, of which 37 are com­
mon to the "silex beds." 

In 1909, Matson and Clapp" obtained additional information con­
cerning the rocks in the vicinity of Tampa, and their report offers a 
classification that approaches the modern concept. They included the 
"silex bed" and the Tampa limestone of Dall in a single formation­
the Tampa formation . They wrote:" "The . upper member of the 
Tampa formation comprises a well stratified greenish clay containing 
some calcareous nodules and thin beds of limestone near the base. 
Scattered throughout the clay are many silicified corals, some of them 
having a diameter of two or three feet. The clay is very plastic ancl 
hence is valuable for the manufacture of brick. Beneath the clay is 
the light-gray to yellow limestone which was formerly called the 
"Tampa limestone." The "silex bed" represents a silicified zone in 

•• Id e m, p. 11 S. 
ll Id e m, p. 11 ~­
" Ide m, p. 119. 
n Dall, W. H., \Vagn e r Free Inst. S c i. Trans ., vol. 3, pt. 6, pp. 1564-1568. 
" Mats on, G. C., and Clapp, F .. G., Florida Geol. Surv e y 2d Ann. R ept., pp. 84-91. 
" Idem, pp. 86. 87. · 
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thi s limestone and is, therefore, a zone o f replacement. This is 'Nell 
shown by some of the fqss il s which have been only partially silicified; 
and by th e presence of more or less unaltered carbonate of lim e in 
the original rock. * * * Rest ing upon the ''si lex" at some localities is a 
siliceous res idual materi al which \\"as fo rmerly thought to he infu­
sorial earth , but is now kn0\\'11 to be weathered mate rial derived from 
the unde rlying rock.'' The log of a \\·ell drill ed at Tampa" shows 14 
feet of rock assigned to th e Tampa limestone, 4 feet assigned to 
the "silex beds," 6 feet of soft limestone, and 41 feet of tough, plastic. 
g reeni sh, sandy clay. The base of the clay is .considered by l\Ie>.tson 
and Clapp to be the base of the Tampa formation. ma king the total 
thickness of the formation in this well 65 feet. The same authors" 
reported some "silex" near the base of a 6-foot bed of gray to yellow 
limestone that crops out at the railroad bridge at O rient . 

In 19 15 Dall 's final paper" on the Tampa. area appeared. In this 
paper the name "Orthaula.t· pugna:r zone" is proposed for the old 
name "Orthaulax bed" or the colloqui al name "Tampa sil ex bed," 
although Dall uses the name "Silex beds" through out hi s paper. Dall 
wrote ( p. 16) : " The number of species and vari eties of mollusks 
now known from the [Ort lzaulax pugnax] zone is 312. Of these 
nearly two-thirds are peculiar to the zone and have chi efly been ob­
tained from the siliceous laye r. Of the total molluscan fauna, 219 
species were new to sc ience when fi rst explored by the United States 
Geological S urvey, and 95 of these are described in this monog raph. 
Of the previously known species 15 were named by Conrad and 29 
by Heilprin, while 36 were fir st described from other horizons by 
va r ious w riters. * * * Above the Ortlzaula.r zone we fi nd 51 of its 
species surviving in the Cardium cesium zone [ Chipola formation] , 
but only 14 reach the zone of Scapharca dod ana [Alum Bluff g roup] ." 
In referring to the limestone Dall" wrote: ''The mollu scan fauna of 
the limestone immed iately above the silex beds has not been thoroughly 
studied, but it is notable for th e number of Ceritcs contained in it and 
fo r the profusion of Orbit aides fl orida nus Conrad ( ?co111planaflls La­
marck ), and it seems allowable to apply th e name of the latte r spec ies 
as a designat ion of thi s zone, with the type locality at Ballast Point." 
In referring to the C eritlzium rock of I-Ieilprin, Dall'" wrote : "Cu­
riously enough the layer ca ll ed Cerithium rock, by 1-T ei lprin , which 

" Id em, p . 8:1 . 
'' l cJ e: n1, pp. !J0 -~1. 

L'l Da ll , \V. H ., A m onog-raph of th e mol l uscan fau na of the 01·thaulax pugnax 
wn e of th i! Ol i gocen e of F l o r ida: U. S. Nat. Mu s, Bu ll. ~0. 1915. 

" Id em , p . J 5. r 
" I dem, p . 3. 
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he thought to be below the horizon of the silex beds, but which has 
since proved to be part of the "Tampa limes~one" overlying the si lex 
beds, he placed as forming the " transition ground" between the Mio­
cene and Oligocene." 

In 1929 Cooke and Mossom" included in the Tampa limestone 
[called Tampa formation in some citations ] not only the Tampa of 
earlier workers but most of the Chattahoochee formation and part of 
the Hawthorn formation of Matson and Clapp. They also included in 
the Tampa what has since been named the Suwannee limestone by 
Cooke and lVIansfi elcl". 

PRESERVATION OF THE FOSSILS 

The attention of naturalists was early attracted to the excellently 
preserved fossi ls fo und along the northwest shore of Tampa Bay, 
especiall y at Ballast Po.int. The shells, which were deposited in a 
limestone matrix, have been replaced by pure silica, and converted 
into pseudomorphs that preserve in a remarkable manner the orig­
inal shape and delicate sculpture of the shell s. This change in compo­
sition appears to be cl ue to the exposure of the fossil-bea1~ ing lime­
stone to surface waters charged with silica in solution. Fossils ex­
posed on the surfaces that are exposed between tides, in the cliffs 
along stream channels, or in crevices in the rock are most affected by 
this type of replacement ; those in more deeply buried limestones and 
in rock from newly opened quarries are less completely replaced. Fos­
sils that have not been sili ficied a re preserved as external or internal 
molds. Casts or squeezes of these external molds usually reveal the 
delicate sculpture of the original shell s. 

GENERAL OBSERVATIONS ON THE TAMPA LIMESTONE 

In 1936 a number of species were collected by F. S. MacNeil and 
the writer from dredgings taken at a depth of 32 to 36 feet below 
water-level off Hooker Point, Sparkman Bay, inlet of upper Hills­
borough Bay (station 13848). The matrix consists of an indurated, 
speckled material containing medium-sized sand grains throughout. 
T he following species were collected: 

Conus sp. mold. 
Solenosteria quinquespina (Dall ). 
U rosalpinx? inornata Dall , abundant. 
Potamicles hillsboroensis (Heilprin) common. 

" Cook e. C. \ V .. an d ·.'1-I ossom. St uart, Geology of F lori da : Florida State Geol. 
S urv ey 20th An n. Rept. , pp. 78 - 96 . 

n CooJ-.e, C. W ., anll lVI an sfiel d, "\V. C .. The Stnvannee lin1estone of Florida (ab-· 
st ra ct): Geol. Soc. Am. Proc., p. 71, June, 1936. 
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Potamicles campanulatus Hei lpr in . 
Rapana? sp. 
Vermetus sp. 
Turritella litharia Dall? 
Ampullina ( Ampullinopsis) amphora ( H cilprin). 
Anadara hypomcla Da11 ?. 
Ostrea vaughani Dall. 
Modiolus blandus Da11 . 
Cyrena floridana (Da11). 
Diplodonta? sp. 
Cardium pinell asense lVIansfield. 
Antigona sheparcli Dati?. 
Macroca1lista? sp. 
Macoma? sp. 

No foraminifera were noted. 
The rock corresponds to the "hard si liceous blue rock or C er£thium 

rock" of Heilprin, which he placed underneath a highly fossiliferous 
yellow limestone carrying a large number of Foraminifera. 

Another collection of fossils preserved as molds was obtained in 
1936 by F. S . 1viacN eil and the writer from material thrown out in 
constructing a road near the new quarantine station at Gadsden Point, 
about 4 miles south of Ballast Point (station 13847). The matrix 
consists of buff to dirty-white limestone containing a mmor amount 
of quartz sand grains. The following species were found: 

Cerion ? sp . 
Marum chipolanum tampanum Mansfield. 
'3trombus cf. S. liocyclus D;:~ll. 
Potamides campanulatus Hcilprin. 
Turritella cf. T. pagoclaeformis Hci lprin . 
Area sp. (mold). · 
Venericardia serricosta ( Hei lprin ). 
Phacoides wacissanus Dall. 
Anomalocardia pen ita (Conrad). 
Antigona glyptoconcha Dall . 
Semele silicata Dati. 
Pan ope aff. P. gold fussii \Vagner. 
Bryo7.0a and Foraminifera. 

The position of this fauna appears to be 111 the uppermost part 
of the Tampa limestone ancl may correspond to the 0 rbitolit es flor­

id anus zone of Dall. 
The faunas coll ected at the above two localities, indicate strongly 

that the Cerithiunr rock of I-Iei lprin is stratigraphically below the 
Orthaulax Jm[J1WX zone of Dall , and that the 01·bitolites fl oridanrts 
zone of Dall is equivalen t to his Orthaulax pug1rax zone, perhaps the 
upper part of it. Tn general, Dall conside red that all si licified fossil~ 

came from hi s Ortlraula.t· pugna:r zone, or "s ilex bed," and those that 
are preserved as external molds came from the overlying Orbitolites 
fl oridanus zone. I-Ie placed the Cerithium rock of Heilprin above his 
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Orthaulax pugna:r zone. The species Potalllidcs hillsborocusis Hcil­
prin , a species characteristic of the C eri t himn rock of Heilprin, has 
not been found outside of the Tampa area. 

In the study of the faunas from localities outside of the Tampa 
area, the writer has not been able to determine with assurance whether 
they should be correlated with the Cerithium zone of Heilprin, the 
Ortha~tla.r pugnax zone of .Dall, or with .the Orbitol-itcs fl oridanus 

zone of Dall. Consequently he has viewed these localities, formerly 
regarded as distinct, as a single formation, the Tampa. limestone. Jn 
partial support of this view, Orthaulax. puguaxis now. ktJOwn to occur 
in the youngest beds of the Tampa limestone, as well as in the 
Orthaulax zone. Doubtless there are faunal zones in the Tampa lime­
stone, but present conditions . for observing the relationships of the 
beds at Ballast Point and up the Hillsborough River are not as favor­
able as they once were, and divisions are not advisable. 

The lowest bed exposed at Old Chattahoochee Landing is tenta­
tively placed at the base of the Tampa limestone, though it appears 
to be a little lower stratigraphically than the lowest bed exposed 
around Tampa. 

There is no conclusive evidence to show that the "tough, plastic, 
greenish sanely clay," 41 to 64 feet tl1ick, penetrated beneath a lime­
stone in wells at Tampa, . belongs to the Tampa limestone, as thought 
by :Matson and Clapp." However, there is a possibility that the 
upper bed exposed on Blackwater Creek at the crossing of the Sea­
board Air Line Railway, 2Ji miles south of the Pasco County line, 
which carries Tampa limestone species, ma;y represent this clay bed 
in part. 

The thickness of the Tampa liinestone ·in the Tampa area, as in­
dicated by well borings, is about 65 feet. This thickness does not in­
clude the tough plastic clay found in the well at Tampa. The thick­
ness, as shown in the bluffs at Old Chattahoochee Landing and at 
River Junction, is about 88 feet. 

The Tampa limestone, as clellnecl in this paper, includes the beds 
in Hillsborough County, Florida, which are exposed at Ballast Point 
and the vicinity; along the Hillsborough River above Tampa; at Six­
mile Creek near Orient; and beds carrying a similar fauna elsewhere. 

, .. Matson, G. C., an1.l C lapp, F. G., Florida Gcol. Survey 2cl Ann. R ept., p. 89, 
1 no~. 
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COMPARISON OF SPECIES FROM THE TAMPA LIMESTONE WITH 
SPECIES FROM OTHER FORMATIONS 

Tropical A me rica.-The following list shows species of the Tampa 
limestone identical with or closely related to species from tropical 
America: 

TAMPA Ll~IES10NE SPECIES TROPI CA L A~! ER!CAN SPECIES 

Lyria mu sicina Heilprin ........................ Lyria vaughani Cooke, Anguilla formation, 
Anguilla. 

Xancus polygonatus Ctieilprin) .. , ..... Xancus rex Pilsbry and Johnson, Baitoa 
formation , Dominican Republic. 

Vasuni subcapitellum Heilprin ··········- Vastml aedificatmn (Guppy), (.tvliclclle Mio­
. cene Gurabo formation, Domincan Re~ 

publi"c. · · 
Potamid es hillsboroensis Heiiprin .... Potamicles herculeanum (Cooke), Anguilla 

formation, Anguilla. 
Turritella tarponensis Mansl'ielcl .. ...... Turritella ceibana Cooke, Antigua forma­

tion, Antigua. 
Globularia soliclula (Dall) .................. Globularia anguillana (Cooke), Anguilla 

formation, Anguilla; also Sta. 3474, 
Cuba. 

:\mpullina amphora ( Heilprin) .......... :\mpullina spenccri (Cooke), Anguilla and 
Antigua forniations. 

Orthaulax inornatus Gabb .................... Orthaulax inornatus Gabb, Baitoa forma-
tion, Dominican Republic. 

Anadara laticlentata ballista , 
Mansfield ........... ::: ................... , .......... Anada'ra perplura (\Noodring), Bowden 

marl, Jamaica, middle Miocene. 
Chlamys crocus Cooke ............................ Chlamys crocus Cooke, Anguilla formati on, 

Anguilla. 
Chlamys anguillcnsis Guppy ........ .. ...... Chlamys anguillensis Guppy, Anguilla and 

Antigua formations. 
Pholadomya sp ......................................... Pholadomya walli lV[aury, Machapoorie 

beds, lower Miocene, Trinidad. 
Chione d. C. spenceri Cooke ............ Chione .spenceri Cooke, Antigua formation, 

Antigua. 

The species from the Tampa limestone in this list indicate a close1; 
affinity with the Anguilla formation than with the Antigua formation 
The Baitoa formation contains Orthaula.r inornatus ( Gabb), and also 
Xancus re.~ Pilsbry and Johnson, a species closely related to X. polygo­
izatus Heilprin, of the Tampa limestone. \Voodring" listed a few 
species of mollusks characteristic of the JJaitoa formation, among them 
"Phos" costatus Gabb, a species closely related to "Phos" chipolanus 

Dall, a Chipola formation species. Some of the species listed from the 
Baitoa formation by \Voodring'" range upward into the Cercaclo and 
Gurabo formations. One of these, Pachycrom111ium .r;uppyi (Gabb), 
( Baitoa, Cercado, and Gurabo) is the same as, or closely allied to, 

P. floridana Dall, a Tampa limestone species. According to \ 'Vood-

<• vVoollring, \V. P., :11iocenc mollw,k s from Bowden, .Jamaica; Ca rn egie lnst. 
Washington, Pub. 385, Pt. 2, p. 51, l92B. 

'·! Idem. 
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ring": "The fauna of the Baitoa formati on is clearly recognizable 
and it is considered of lower :Miocene age, the upper one of the two 
lower Miocene zones now recogni zed in this region." He" placed thi s 
zone above the Anguilla formati on. As the Tampa limestone is con­
sidered equi valent, or nearly equivalent , to the Anguilla form at ion, 
the Baitoa formation would be a little higher stratigraphically than 
the .Tampa limestone and perhaps more nearly equivalent to the Chipola 
formation . 

An undetermined species of Pholadomya from the Tampa lime­
stone appears to be closely related to P. walli Maury from the lower 
Miocene ( lVIachapoorie beds) of Trinidad. 

Chipola formation of Fl01·ida.-The following species of the Tampa 
limestone are the same as or closely related to the species from the 
Chipola formation ( lower Miocene) of Florida: 

TAl\IPA LI MESTONE SPECIES CH IPOLA LIMESTONE SPECIES 

Marginella intensa Dall ........... ............. 1\!Iarginella eleutheria dasa Gardner (MS. ) . 
Marginella mollitor Dall .................... Marginella brithia Gardner (MS.). 
Lyri a musiciua I-Icil prin ......... .... ........... Lyria musicina subsp. 
Vexillum myrum (Da11 ) ...... ....... ....... Vexillum amblipleura Gardner (MS.). 
Cypraea ballista Dali ............ ................ Cyp raea heilprinii Da11. 
Diodora chipolana (Dall ) ...... .. ... .... ... .. Diodora ch ipolana (Da11). 
Area umbonata Lamarck .................... Area umbonata Lamarck. 
Barbatia marylandica Conrad ............ Barbatia marylandica Conrad. 
Arcopsis adamsi (Dall ) ..... ....... ............ Arcopsis adamsi (Da11 ). 
Anadara hypomela Dall .. ... .... ..... ... ....... Anadara hypomela Dall . 
Chlamys burnetti Tucker .... ................ Chlamys acanikos Gardner. 
Plicatula densata Da11 ............................ P licatula densata Dal1. 
Pseudochama draconi s Dall ............... Pseudochama draconis D all. 
Cardium berberum Dall ..................... .. Cardium aliculum Dall. 
Dosinia chipolana Dall ...................... .. Dosinia chipolana Dall. 

The Trent marl , as exposed at Silverdale, Onslow County, N. C., 
was carefully studied by K ellum." He wrote (p. 13): "The conclu­
sion is therefore reached that the Trent marl is of approximately the 
same age as the "silex beds" of the Tampa of Florida. The collec­
tion of more material from this horizon and the study of the micro­
scopic element of the fauna may show the Trent to be somewhat older 
or younger than the Tampa, but the evidence presented by the frac­
tion of the fauna studied indicates the Tampa as the closest known 
formation." A number of specimens from the Trent marl, some col­
lected after the publica tion of .Kellum's paper, are still unstudied, 
and more exact data concerning the relationship of the Trent fauna 

" Idem, p. 52. 
" I dem, tabl e fac in g ]). 41. 
" Kellum, L . B., Paleonto logy a n d strati g r a ph y of the Castle Hayne a nd Tre nt 

marl s 111 ::\'orth Carolin a: U. S . Geo l. Survey P r of. Paper 143, 1926. 
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to those of outside areas may be expected when this material Is 
examined. 

Kellum has pointed out that a few species, such as Oliva posti 
Dall, Lyria caTolinensis Kellum, Turrit ella fnerta Kellum and Antigona 
lamellacea Kellum, are closely allied to species in the Tampa limestone, 
whereas other species, such as Conus postalveatus Kellum, B usyron 
spin,iger o11slowcnsis Kellum, Crassatellites miss·issippiensis silverdal­
ensis Kellum, and Nfacrocallista tia Kellum are more closely related 
to species in the Oligocene Vicksburg group. The writer agrees with 
Kellum that the evidence now available shows the Trent marl to oc­
cupy about the same horizons as the Tampa limestone. 

The following lists indicate the relationship of the species at Silver­
dale to those in other deposits. 

2-G, Survt'y 



....... 
co 

Species from Silverdale, referred to Trent 
marl by K ellum 

Conu~ postal Yeatus K e llum 

Ol iva posti Dall 
Seaphella stromboidel la K e llum 

Lyria carolinensis Kellum 
Busycon spin iger onslowensis Kellum 

Turri tc ll a fuer ta K e llum 
Sinum itnperfora tutn Dall 

Ca l ypl!·aea trochiformis Lan1arck 

Glycy m eris a nt8parili s Kellum 

.A r ea (Scapha rca) si l \ ·erdal e n sis Kel l um 

Plicatu la densa t a Conrad 

Astarte ons lowensis Kellu m 
C rassa t el li tes nli ss iso;;ip pi ensis si I ver -

dalen s is K e llum 

Ver.cricardia nodifera K ellum 

Vener icardia. (Cyclocard ia) granulata Say 

Ph::teoicl<'S (Psemlom il tha) nocari0nsis 
Kellum 

V e nu>; g-arcln era e Kellu m 
Ant i:;ona (A rte na) la m e llacea K e llu m 

lVla ei·ocal l i sta n1in u ::;cula Kell um 

Mncrocall ista tia K ellum 

Closest relative and range (Kellum) 

Conus alveatus Conrad, Vicksburg 

Ol i va pos ti Dall. T an1pn. 
Undescribed species, Shoa l RiYer 

L~Tia heilprini Dall, T an1pa. 

Busycon spin ig-or var. spiniger, Vicksburg 
(Red Bluff) 

Turrite lla m edioconst r icta Dall , Tan1pa 

Sinun1 in1p t: rforatun1 Dall, C la iborne to 
Duplin 

Calyptraea trochiformis Lamarck, Cla i-
borne to Duplin 

G l ycymer is pari li s Conrad, Calvert 

Area ca ro l in en sis \Vagne r , Dupli n 

P l icatula densata Conrad, Vicksbuq; to 
Bowd e n 

Astarte unclu lata, Duplin 
Crassatel l ites 111 ississippien sis Conrad, 

Vicksburg 

Ven ericarclia hadra Da ll , Chipola 

Venel"icanlia (Cyclocardia) g r anu l ata, Cal -
\'<' rt to Pliocene 

Phacoicles anotlonta. S tLY , Ca l ve r t t o P l io-
ccne 

VL·nus halidoii :·c- Dal l. Tatnpa 
Antigona s h eparcl i Dall , Tan1pa 

Macrocalli s t a acun1inatn. Dal l, T an1pa and 
Chipola 

Macrocallista so brina (Co nrall). \ ' icl{sbu r g 

Related species and range (Mansfield) 

Con~;~ a lvcatus Co nrad. Vi cl\.sbu 1·g . ,\ l so a ff. 
c. p lan iceps "·nku l laensis :.'>Iansfielcl, T an1-
pa lirneston e. Earl Y whor ls o n Vick s-
bur:; s pecies n1ore b·caded . 

Oli\·a nos ti Dall . 'ToJ.nlpa liines ton e. 
Ver y c lose t o a n undcsc ri be d spec ies from ("?) 

\VIiites Creek. Fl a., Shoal RiYe 1·? 
Lyria hcilprini Dall, Tamp::~. limeston e . 
B u sycon SJ)in ige r Y::tr. SIH ilt ger, Vicksburg 

(Hed B luff); ?afL Busy con sca laspira Con-
r ;ul, .Te •·ico. N. J. (Calve rt). 

Turrite i la ind ent3. Ya t·. mixta Dall . Chipo la. 
Sinun1 cL in1perfo r atun1 D:-tll, Tamp::~. litue -

stone. 
Caly J~traea aperta (Solande•·) Calve r t and 

C llc.ptank (tlcle ;,Iartin). 
U nna 1ned fOl'lll fron1 T :-unp::t linH~s t on e a t !{e n-

cl•·ic l~ <T-Ii ;>;he•· beak th:111 G. p:-~r ili s). 

Anaclan.1. tarponens is lH~ n sfielcl, n. ~P- Tan1pa 
l imes tone at Tarpon Sp r inp;s , F la .. 

Plica lu la dc n sata Conrad, Tampa l i 1nestone. 
Ca!Ye rt fo rn1a ti on, Ch ipo la fo rma.tion, Oak 
G r eve sand. 

Astarte :::. irna Gn.l'dn cr, Shoal Hi ve t· fonnation. 
Crassatelli t <'s n1 ississ ippi ensis Co nrad, Vicks-

burg. Scu lpture cvet· bea l' differe nt from 
tha t of the ·vicksburg species. 

V en eri carclia noclifera 1..::: e1I un1, Tampa li n1e-
stone. 

V en ericanlia castr ana. Glenn. Ca l vert. 

~:11ne as Pltacoides a noclo nta Say, Ca !Yert to 
Pl ioc<'ne: Olll' spcc inH' n coll ectecl-?P. 
parallonta Ganlncr Shoal R i\·e r, Carditun 
bcari ng- he d . 

V P. nus pl<'na Conrad, C:-t lve rt to Yorkto\\·n. 
Antigona s h e pard i Dall; spec ies from Si!Yer-

cl;LIC h :1s ::\, s harner s h oul d e r. 
Macr oca lli sta f'loric1 ana. Conrad. T tt lnpa lime-

stone. 
1\'lacroca ll ista sobrina (Conrad). \ picl\sb urg. 
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SPECI ES FRO~! SILVER DALE 

~l\.fa n s l i e l d and i\IacNeil, coll ectoi·s) 
RELATED S PECIES 

( Manslielcl) 

T ercbra sp. 

S iphona l ia sp. 
Cance ll:uia s p. 

··· ··-· ··-···--·····---···-· -·· -- T . di,·isu r a Conrad, Vicksburg ; T . uni­
li:Jcata, Cah· er t and D uplin. 

·· ··-······· ··- ·--··· ··· ·S. mig ra ns Conrad, Calve-rt . 
·· ·-· ·········· -·········C. aff. IJ ipl icata Conrad, Ca lver t an d Chop -

t-ank. 
Ecphora sp ......................................... .. ... Genu s in Cah-crt and la ter for mat ions. 
Rapana sp. ............... .. ................. R. biconica Da ll. Tampa lim estone. 
Rapana vaughani i\Iansfie lcl ....... .... .... Rapana Ya ugha ni i\Iansfield, Tampa li me-

stone. 
Rapana sp ................... .... .. .. ...................... 1\. tampaensis Da ll , Tampa limesto ne. 
Co rall iophil a sp . .............. .. .. .. ....... .. .. ....... C. cumberl andia na (Gabb). Caln·r t. 
Turrite lla sp ............ .. ... ................. .. ........ Turritel!a acq ui stri ata Conrad, Calvert ; T. 

:'l. rcops is aclams i (Dall ) 
var. ?. (s ligh tly lower than 

alc ida Da ll , Oa k Gro,·e sa nd, hut morE 
slender than eith er. 

typical form). .. .................... .. .. .. .... -\n:opsis acla msii ( Dall ) Jo,,·cr '\fiocene to 
Recent. 

Glycy mer is sp ..... ...................... ... ........... ;\ff. G. intercostata Gabb, O li gocene. 
P oclocles mus sp . ........................... .. ......... Cf. P. scopelu s Dall , Chipola. 

BEDS ENCLOSING THE TAMPA LIMESTONE 

The beds that underlie the Tampa lim estone a re di scussed 111 con­
nec ti on with the Suwannee limestone (see pp. 46-63). The Tampa 
li mestone is overla in by eith er th e Ha wthorn formati on or the Chipola 
for mation. 

In certain a reas in l\fari on County, according to Cooke and 
Mossom," remnants of the Hawthorn format ion rest upon the Tampa. 

T he southernmost outc rop of Tampa 1 i mestone in \ Vak ulla County 

is along the high way abou t 3 miles so u th of Crawfordvill e (stations 

12294 and 12296). A t a locality one m ile fa rther sou th (stat ion 

12295), rock containing Chipola fossil s "·as excavated in constructi ng 

the highway, apparently from hori zons above the Tampa. T he foss ils 
collected are: Turritclla dalli Gardn er (l\Js.) ( Chipola formation ), 

Turritella subgrnndifera Dall (Chi pola ancl Oak Grove), Area stami­

na/a Da11 ( Chipola), Ostrca. hai tensis Sewe r by (Chi pol a to Shoal 

R iver ), .1/ odiolus sp. T his fauna appears to be a li tt le older than that 

of the I-Iawthorn at Sopchoppy (Sopchoppy limestone of D all ) and is 

here referred to the Chi pola form at ion. Th e top o f the Tampa lime­

stone has been pl acecl by Ponton at a depth of 72 fee t in an excavation 
for a pump pit at the Tallahassee \\' a ter \ \'orks. '" Tn thi s excavation 

a few species of mollusks were found. at depths of SO to 55 feet. th at 
are considered diagnost ic of th e 1-la.\\·tho rn formatio n, espec ia lly that 

" Conl<c , C. \V .. :.uHl Mossom, Stuart , Ge-o log-y of l·' lor i tla: Fl o r ida (;col. Survey 
20th 1\nn . H e pt., p. 1 31, l n2fl. 

" Ponton, G. M. , quoted by Co l b<:rt. Edwin H .. Aphelops f r o m th e· H aw th orn 
format ion of Florida: Florida Sta t e Gco l. Survey B ull . 10, p. 57, 1!1 ~2 . 
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part of the Hawthorn included in the Sopchoppy limestone. The lime­
stone in thi s well immed iately above the Tampa limestone, between 
the depth s of 60 to 72 feet, is also refeiTecl to the Sopchoppy. 

At Ponto Spr ings in the northeast corner of Gadsden Coun ty (see 
sect ion drawn up by Ponton and Mansfield in Bull etin 9, p . 21 , F lorida 
Geol. Survey, 1932), a ha rd, compa'c t, g ray to buff limestone consti­
tutes the lower 10 feet of the sect ion. Although no determi nab le 
fos sils were fo und in thi s limestone, it probably should be referred to 
the Tampa limestone. T he section here closely duplicates the section 
at Rock Bluff on the Apalachicola Rive r, both as to lithology and as to 
the character of th e overlying beds. These, although referred to the 
Hawthorn fo rmation, are probably nearly the age equivalent of the 
Chipola form ation. T he foll owing species of mollusks were collected 
by Ponton and Mansfield from beds overlying this limestone at Ponto 
Springs : Pleurodonte sp ., S caphander sp., Mitra sp., M elongena, sculp­
turata Dall, Cerithium d. C. chipolaua, Dall , T mTitella dalli Gardner 
l\'ls., var., Turritella subgnmdifera Dall, Glycymeris sp., A rea stall/i­
na/a, Dall ?, Ostrea normalis Dall , Chione near C. bnrnsii Dall , Chlamys 
acan·ikos Gardner. Pododesmlfs scope/us Dall (also at Rock Bl uff) and 
Lit lz ophaga sp. 

Unfoss iliferous beds above the Tampa limestone in the sect ion at 
Old Chattahoochee Landing, Gadsden County, are referred to the 
Hawtho rn fo rmation by Cooke and 1\Iossom." 

T he st rata above the Tampa 1 imestone along the Apalachicola 
River are shown in the sect ions d rawn up fo r that area. 

At Baileys O ld Ferry, on the Chipola R ive r , Calhoun Coun ty, the 
Tampa limes tone is overlain by the Chipola. 

LOCAL DETAILS 

HILLSBOROUGH COUNTY 

T he following species have been collec ted on Sixmi le Creek. near 
O rient: 

" Ide m, p. 94. 

*Cepolis cl irepta (Dall ). 
*Pieurodonte harmpica Dall . 

Plcuroclontc cnnctator (Dall ). 
*Bul im ult!s american us (Heilprin ) . 
Cerion anodonta ( Dall ). 

*Humbolcltiana? tuckerae l\'lansfic lcl. 
*Conus illiolus Dall. 

Conus planiceps Hei lprin. 
*Oiivella eutor ta Dall . 
*Anci ll a shepar cli D all . 
*Marginella ball ista Dall . 



MOLLUSKS OF TA~IPA :\ N D SUWANNEE LIMESTONES 21 

'!' ?lfarginclla gregaria Dall. 
*Lyria heilprini Dall . 

Conomitra angulata ( Heilprin) 
'!'Busycon perizonatt1111 Dall. 
JV[elongena sculpturata Dall ?. 

*Alectrion ethelincla Dall. 
*Urosalpinx ? hillsborocnsis i\Ianslielcl. 
*Rapana tampaensis Dall. 

Cypraea tumulus Heilprin. 
''Strombus liocvclus Dall. 
'' Potamicles tra~1secta Dall. 

Potamiclcs campanulutus H eilprin. 
*Turritella atacta Dall. 
Turritclla tampae Heilprin. 
Globularia streptostoma (Heilprin) 
.--\ mpullina amphora ( H eil pr in ). 
Pacbycromnium floriclana (Dall). 

''1-T~ iirina tampae Da ll. 
''Nerita tampaensi ' Dall. 
*Yoldia cf. Y. frater Dall. 
''G lycy meris lamyi Dal l. 
*Area umbonata Lamarck. 
*Barbatia marylancli ca Conrad. 
·Ana clara h ypomcl a Dall. 
Chlamys crocus Cooke. 
Chlamys burnett i Tucker. 

*rl'locliolus blandus Da ll. 
''l\fodiolus cinnamomeus (Lamarck). 
*C~lliforma nucla (Dall ) Brown. 

Carclita tcgea Dall. 
V enericardia serricosta (I-T cilprin) 

*Cy rena pompholyx Dall. 
Chama tampaensis Dall. 
Phacoides wacissanus Dall. 
Pharoides hillsboroensi s (Heilprin ) 

*Cardium gaclsclene nse !\ [ansfielcl . 
Cardium phlyctaenum Dall. 

'1'Macroca:Jista floriclana Con rad. 
Antigona glyptoconcha Dall. 
At;tigona sheparcli Dall. 
Anornalocarclia pen ita (Conrad) 

';'Venu s haliclona Dall. 
*Tellina mcrula Dall. 
*Tellina haliclona Dall. 

Pan ope aff. P. goldfussii ('Wagner). 

The species preceded by an asteri sk were collected by :\Jiss Helen 

I. Tucker (her locality no . 57), a number of them being previously 

unrecorded at the loca li ty. 

Of the 57 species in the li st 52 occur in the Tampa limestone in 

the Tampa area, the 5 species not identified from the Tampa area 
being J-Jwnboldtialla? luc!~erac ·Mansfield, Urosalpin.r ? h-illsborocusis 

Mansfield, Chlmnys crocus Cooke, Chlamys bnrnetti Tucker, and 

Cardimn gadsdenense Mansfield. Dall" referred the fauna to his 

" Da ll, \V. H .. ·wagne r Free Inst. Sci. Trans., vol. 3, p-t . G, pp. 1571-Hi72, 1903. 
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Tampa limestone or orbitolite bed , and it is very similar to that which 
occupies a position in the uppermost part of the Tampa limestone 
(of the writer) at station 13847, Gadsden Point, 4 miles south of 
Ballast Point. 

The rock along Sixmile Creek is calcareous, but silicified shells are 
found in the bell of the creek, and also at or near the contact of the 
limestone with the overlying Pleistocene bed. 

POLK COUNTY 

The following spec ies have been determined from station 2470, 

Phosphate mine, 1 mile west of Bartow. G. H. Eldridge, collector, 

about 1894. 

Conus planiceps Heilprin. 
Turritella tampae Heilprin. 
Turritella litharia Dall. 
Chlamys crocus Cooke. 
Chlamys burnetti Tucker?. 
Spondyl us chi pol anus tampaensis Mansfield. 
Crassatella deformis (Heilprin) 
Vcncricardia serricosta (Heilprin) 
Antigona glyptoconcha Dall. 

PINELLAS COUNTY 

The following species have been determined from stations 7358 
(C. W . Cooke) and 12763 (G. M. Ponton and W. C. Mansfield), 
Anclote River about 300 yards above the wagon bridge at Tarpon 
Springs: 

Conus designatus Dall. 
Xancus polygonatus (Heilprin) 
Lyria heilprini Dall ( cf. L. tampensis Mansfield). 
Busycon pcrizonatum Dall ?. 
Salenosteria quinquespira (Dall). 
Urosalpinx? inornata ( Dall) . 

(Referred by Dall to his Tampa limestone.) 
Murex trophoniformis Heilprin. 
Rapana vaughani Mansfield. 

(Occurs also in the lower bed at River Junction.) 
Orthaulax pugnax (Heilprin). 
Strombus liocyclus Dall. 
Cerithium praecursor Heilprin ?. 
Potamidcs campanuiatus I-Ieilprin. 
Potamides cornutus Heilprin. 
Serpulorbis grani fera (Say) ?. 
Turritella tarponcnsis Mansfield. 
Globularia soliclula Dall. 
Ampulli11a atnphora J-Teilprin . 
Sinum in·.pcrforatum Da11 ?. 
Area umbonata Lamarck. 
Anadara tarponensis Mansfield. 
Amusittm sp. 
Plicatula densata Conrad. 
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Lithophaga bisu!c;.~ta D'Orbigny. 
Carclita anc lotensis Manslield. 
Cyrena floridana (Dall). 
Diplodonta anci(Jl tnsis Mansfield. 
Card ium anclotense iVTanslic lcl. 
Cardium pinellasense Manslielcl. 
~ ntigGnii rh orJ ia Dall. 

This fauna includes species that were supposed to characterize 
both the Ortlzaula.r pugna.r zone of Dall and the overlying Tampa 
limestone of Dall. 

PASCO COT;NTY 

The following species have been determined from station 12760, 
one-half mile west of New Port Richey: 

Potamides cornutus Heilprin. 

Although thi s species occurs in the so-called Ortlwula.r pugua.r 
zone of Dall, it appears to be more often associated vvith Pota111ides 
hillsborocnsis Heilprin, of the Ccritlzium zone of Heilprin. 

MARION COUNTY 

The species li sted below have been determined from one or more 
of the following localities: station 11115, Cummer Lumber Company 

lime pit at K endrick; station 7353, Road from Anthony to Martin, 

just east of crossroads mid way between them; station 11186, pits on 

old Raysor property near hilltop, midway betvveen Lowell and Sparr: 

Pleuroclonte cf. P. cunctator (Dall). 
Pleurodontc kenclrickensis Mansfield. 
Mitra silicata Dall ?. 
Mitra d. prodroma Gardner (MS.), a Chipola spec ies . 
Xancus polygonatus ( Heilprin). 
Alectrion aff. A. harri si Maury. 
iVI urex trophoni formis Heilprin. 
Turritella tampae Heilprin. 
Calyptraea trochiformis Lamarck?. 
Area kendrickensis Mansfield. 
Chlamys crocus Cooke. 
Chlamys marionensis Manslielcl. 
Ch lamvs burnetti Tucker. 
Vener(carclia nodi fera Kellum. 
Phacoicles waci ssanus Dall. 
Phacoiclcs hillsboroensis H eilprin ?. 
Cardium hernancloense Mansfield?. 
Dosinia chipolana Dall ?. 
Clementia sp. 
Callocarclia albofonte Gardner, a Chipola species. 
Antigona cf. A. tarquinia Da11. 
Venus haliclona Dall. 
Venus marionana Mansfield. 
Tellina silicata Manslield ?. 
Panope aff. P. goldfttssii (Wagner). 



24 FLORIDA GEOLOGICAL SURVEY-BULLETIN FIFTEEN 

The assemblages at the three localities are very similar. Most of 
the species in the above list appear to have lived in late Tampa time. 
However, the presence of two or more species identical with or 
closely allied to species of the Hawthorn formation indicates a mix­
ture (mechanical or otherwise) of the earlier and later faunas. Cooke 
and l\llossom"' believed that "A thin bed of Tampa Limestone was found 
between the Hawthorn formation and the Ocala limestone in the test 
pits on the old Raysor property midway between Lowell and Sparr" 
(station 11186). 

JEFFERSON COUNTY 

The species listed below have been determined from one or more 
of the following localities: station 6830 (C. W. Cooke and E. H. 
Sellards) and station 12300 (H. Gunter; G. M. Ponton and \V. C. 
Mansfield), at and above a disappearing stream, 1 ;;,i. miles northeast 
of Lloyd. Clay overlying a lim estone at Baileys Mill Creek sink, 
three-fourths mile northeast of Lloyd (L. C. Johnson), ·wacissa 
(G. H. Eldridge): 

Pleurodonte cf. cunclator Dall. 
Bulimulus american us patulinus Dall ?. 
Hclicina ballista Dall ?. 
Planorbis? sp. 
Conus planiceps Heilprin. 
Fusiturricula lapeonotierei (Dall). 
Olivella entorta Dall ?. · 
Marginclla bellula Dall. 
Lyria musicina Heilprin. 
Latirus fl or id anu s I-leilprin. 
Cypraea tumulus 1-Ieilprin. 
Strombus liocyclus Dall. 
Orthaulax pugnax (Heilprin). 
Dtttium adela Dall. 
Cerithium precursor Heilprin. 
P otamides transecta ·Dall. 
Potamides campanulatus Heilprin. 
Turritella megalobasis Da11. 
Hipponix tampaensis Mansfield. 
Helicina ballista Dall ?. 
Glycymeris cf. G. lamyi Dall. 
Barbatia dom in'gensis (Lamarck). 
Ostrea vaughani Dall. 
Chlamys crocus (Cooke). 
Crassatella deform is (Heilprin) . 
Venericardia serricosta ( Heilprin). 
Cyrena fl oridana (Da11). 
Cardium gadsdenense Mansfield. 
Hippopus? g-unteri Mansfield. 
Chione spada Dall ?. 
Anomalocardia pen ita (Conrad). 
Venus haliclona Dall ?. 

" CoolH~ . C. vV., and Mo~!"om, Stwwt, Geology of F lorida: Florida State Geol 
Survey, 20th Ann. Rcpt., p. 89, 1929. 
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These fossils probably all came fro m the same horizon . Baileys 
l\Ii ll Creek sink may be the same locality as st at ion 6830. Dall" 
briefly di scussed the geology in the vicinity of Ll oyd . At a place 
said to be 2_Y:; miles east of Lloyd (probably the same place as station 
6830 ), Dall states that the limestone appears to be Tampa, as it con­

tains many spec im ens of Orbit ohtes floridanus Conrad and other 

fossils. 
WAKuLLA COUNTY 

The species listed below have been determined from one o r more 

of the following localities: S tat ion 3420. on the railroad to S t. Marks, 

15 [probably 16] miles south of Tallahassee (T. W . Vaughan). Sta­

tion 12293, 200 ya rds south of Wakulla Railroad Station, 16 miles 

.-;outh of Tallahassee (G. M. Ponton and \N. C. Mansfield). Station 

12292, Cherokee sink, about 2 miles west of \ Vakull a Spring or about 

5 miles west of Wakulla Station (G. l\1. Ponton and \V. C. :\Ians­

fi.eld). Stati on 12732, along a drainage ditch of high way fro m Wa­

kulla Station to St. ;\larks, 3.7 miles south of \\ 'akulla Stat ion . Sta­

t ion 12294, along Flo rida State Highway No. 10, 2.5 miles south of 

Crawfordvi lle; from pieces of rock thrown out in construct ing the 

highway (G. M. Ponton and \V . C. Mans li. eld ). Station 12296, "The 

Swi rl ," 3 _0 miles southeast of Crawfordville (G .. M. Ponton and \V. C. 
:\I ansfield ). 

Pleurodonte cf. P. cu nctator (Dall). 
Bul imulus ame.ricanus wakullac Mansfield. 
Bulim ulus americanus patulinus Dall ?. 
Cerion anodonta (Dall). 
Scaphander bal!isti.1s Iviansfielcl . 
Com;s princeps waku llcnsis Mansfield. 
1-usiturri cula conclomina (Dall). 
Lyria hei lprini Dall ?. 
Conomitra angulata (Hcilprin ). 
Xancus poiygonatus Heilprin . 
Murex tritonopsis Heilprin . 
Coralli ophaga magna Da11. 
Cyprae?. tumu!IJ s H cilp rin ?. 
Strombus liocvcl us Dall. 
O rth aul ax pugnax ( H cil pri n ) . 
Ccrithi um praecursor H cilprin. 
Cerithiu m aff. C. GCo rgianum Lyell and Sowerby. 
Potamicles transecta Da11 . 
Potamidcs campanulatus Heil prin . 
Potamides co rnutu s Heilprin. 
Turritella tampae Dall. 
Turritella pagoclaeformis Heilprin. 
Turritcll a megalobasis Dall ?. 
Calyptraea trochiformis Lamarck?. 
Glolmlaria strept.ostoma Heilprin ?. 

" Dall, W. H. , U . S. Geol. Survey Bu ll. 84, p . 121, 1802. 
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Ampullina amphora Heilprin. 
N uculana flexuosa (I-Iei lprin) . 
Glycymcris cf. G. lamyi Da11. 
Area umbonata Lamarck. 
Area g rammatodonta Dall . 
Barbatia arcula 1-Icilprin. 
A!Jadara hypomcla Dall. 
Ostrea vaughani Da11 . 
Chlamys crocus (Cooke) . 
Chlamys burnctti Tucker?. 
Chlamys sp. a. 
Modiolus bland us Dall ?. 
Modiolus cinnamomeus (Lamarck). 
Celli forma nucla (Dall) Brown?. 
Crassatella cleformis (Heilprin) var. ?. 
Venericardia serricosta ( Hcilprin). 
Cyrena pompholyx Dall. 
P hacoicles wacissanus Dall. 
Phacoides hillsboroensis Heilprin ?. 
Cardium gaclsclenense Mansfield. 
Cardium parile Dall. 
Cardium phlyctaenum Dall. 
Cardium hernancloense Mansfield?. 
Chione cf. spenceri Cooke. 
Atitigona glyptoconcha Dall. 
Tellina si licata Mansfield?. 
Tellina merula Dall. 
Semele sarclonica Dall ?. 
Panope aff. P. golclfussii Wagner. 
Pholadomya species. 
Gastrochaena aff. G. cuneiformis Spengler. 

The assemblages at the several localities are very similar. The 
fauna is believed to represent the latest fauna of the Tampa lime­
stone. The horizon IS overlain by beds containing fossils of the 
Alum Bluff group. 

LEON COUNTY 

The species li sted below were collected at station 12735, vV. K. 
Cooke and Sons property, about 11 miles slightly southwest of Talla­
hassee (G. M. Ponton and \V. C. Mansfield): 

Turritella tampae Heilprin. 
Anadara hypomela Dall. 
Venericarclia serricosta (Heilprin) ?. 
Phacoicles silicatus Mansfield. 
Cardium gadsdenensc Mansfield. 
Anoma locarclia pen ita (Conrad) ? . 

This locality is the nearest to Tallahassee at which near-surface 
fossils have been collected from the Tampa limestone. About 15 feet 
of limestone is exposed; the lower part is rather dense, white to gray; 
the upper part contains more fossils. 

A nearby locality, locally called "Dismal Sink," is 300 to 400 feet 
in diameter and is at a higher level than the surrounding area. On 
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March 18. 1932, th e level of the water in the sink \\·as about 35 feet 
below the rim. A collection of fossils of Hawthorn age, obtained 
about 10 feet below the rim, included an interesting species, "Ano mia 
s~twanneensis'' Gardner, whi ch occurs in the Hawthorn formati on at 
·white Springs, on the Suwannee River. These Hawthorn species lie 
at a higher elevation than the place from "·hich the Tampa foss ils 
were collected. 

SECTIONS ON THE FLINT RIVER, GEORGIA, AND THE APALACHICOLA 
RIVER, FLORIDA 

Figure 1 shows a series of sections exposed on the Flint River, 
Georgia (no. 1), and along the Apalachicola River, Florida (nos. 2-6). 

The sections exposed along the Apalachicola River are class ic in 
the study of the geology of western F lorida. Since their discovery by 
Langdon in 1887 they have been visited and studied by many geolo­
gists and a number of papers have been written about them. These 
are listerl in the "Bibliography of Florida Geology," published in the 
First Annual Report, pp. 73-108, 1908. The excellent reports of 
Sellards and Gunter" are the most recent. They describe the litho­
logic rather than the faunal character of the beds. The sections at 
Aspalaga Bluff, Rock Bluff, and Alum Bluff given in this paper are 
mainly adapted from these reports. 

In figure 1 stratigraphic sections of the bluffs from \Vyley Land­
ing, Ga., to A lum Bluff, Fla., have been drawn up with the river stage 
of March 5, 1909, as a datum. The distances between the sections 
may not be exact but are in accord with the most reliable information 
at hand . The names of a few characteristic fossils have been inter­
calated at the proper levels in these sections, and an attempt has been 
made to correlate the faunas of the Tampa limestone from one 
section to another. Most of the fossils in the limestones are preserved 
as molds and in some instances it is difficult to make specific determi­
nations from the imprints taken from these mold s. This is, however, 
the first attempt to correlate the beds and any errors will doubtless 

be corrected in future work. 

The sections and their faunal content will be discussed in order 
beginning with \Vyley Landing on the Plint River at the north and 
proceeding down the Apalachicola River. 

o> Sellards, 1':. H .• and Gunte r·, Hr.r·man, The ful le r s eart h d e posits or Gadsclen 
County, Fla.: Florida State Geol. Surv r.y 2d Ann. l1ept., pp. 2ii7 - 2n1, BO!I. 
(Especiall y the "Apalachicola River S ec tion," pp. 265-285.) G eo logy be twee n 
th e Apalachicola and Ocl<locknee Rivers in Florida: Florida G col. Survey 
lOth a nd 11th Ann. Repts., pp. 11-54, 1018. 
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Hlyley Lauding.-\Vylcy Lan ding is on the south bank of the F lint 
River about 5 miles northeast of Old Chattahoochee Land ing. 'fhc 

sect ion here ( figure 1, no . 1) follow s: 

Section at \Vyley Landing, Geo rgia , after ]. 0. Veatch a1Hl L. vV. Stephenson. 

Pliocene? [i\!fam:field]: Feet 
3. Bright-red sand, capping the bluff ......... ........................... .. ........... ... ................ ? 

Lower lVIiocene, Tam pa limestone ( part ) : 
2. · Massive-bedded, weathere d gray ish or white limestone .................. ....... .. .40 

Oligocene; probably Flint River formati on: 
1. Greenish or blui sh clay conta ining rock fra gments .. ..... .... ................ ......... 10 

The details of the sequence are obscured by debri s from the bluff, 

and the exact positions in the bluff at wh ich co ll ections have been made 

are not definitely known. However, th e fo ss il s collected indicate that 
both the Tampa limestone and the F lint River formation are present . 

The basal 10 feet of the sec tion, consisting of greenish o r blui sh clay, 

probably belongs to the F lint Ri ve r formation . Perhaps the Tainpa 

limestone of this exposure is the same as th e \Vileys Landi ng Dec! of 
Foerste,'" but no fossils were listed by Focrste, and the correlation 

is uncertain. 

The species collected from \i'lyley Landing, station 3403 (T. W. 

Vaughan), station 7077 (Vaughan, Cooke, anc\ .:Vlansfleld ), station 

13845 (Cooke, lVIansflelcl , and MacNeil ), are li sted below. Those 

preceded by an asterisk probably came from the Tampa limestone and 

those by the letter "F" from the Flint River fo rmat ion. 

~'Bulimulus sp. (7077). 
*Potamicles ca mpanulatus Heilprin (13845, 7077 ) . 
*Potamicles cornutus Heilprin (3403 , 7077). 
*Cerithium cf. C. praecursor (Heilprin) (3403). 
*Rapana vaughani Mansfield (3403). 
*Turritella cf. T . tampae Dall (7077). 

Calyptraea sp. (7077) . 
*Ampullina amphora ( H ei lprin ) (3403 ) . 
Tegula? (3403). 

*Barb atia (A car) cf. B. (A.) clomingc nsis ( Lamarck l ( 7077) . 
?*Ostrea sp. ( 3403) . 

Lithophaga sp. (3403, 7077). 
!<, Lima cf. L. halcnsis Dall (7077). 

*Crassatella deform is (Hcilprin ) (7077) . 
''Cyr ena fl o ridana (Dall ) (3403, 13845) . 

V enus sp. (3403). 
Corbula sp. (7077). 

" FoPrste, r\ ug-ust F .. 'l'h c LIJ'>P <' I' Viclu; h urg J';" cr· n c a nd til!, Chattah ooc lwc· Mio­
cene of So uthw•cs t Geoq,ia and adjacc 11 t F lo ri da: Am .. J ou r. Sc i. , 3d se 1·. , 
vol. 48, p. 5 1, J 8n -J. 
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Fig. 1. Tampa limestone at eastern end of Victory bridge (Old Chattahochee 
Landing) o1·er Apalachicola River. Photo by :\. B. Davis, 1925. (See F lorida 
Geol. Survey, 16th Ann. Rcpt., p. 85, 1925.) 

Fig. 2. Tampa limestone on Sixmile Creek, a quarter of a mile below the 
brid ge at O rient. Photo by Florid a Geol. Survey. (See pl. 9[a], Florida Geol. 
Survey, 20th Ann. Rept.) 

[ 30 ] 
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Old Chattahoochee L an ding, Flor ida.- T his is the type locality of 
the Chattahoochee format ion , nO\Y included und er the Tampa lime­
stone. T he sect ion ( fi gure 1, no. 2 ) was taken by P onton and Mans­
fie ld along the road on th e east side of V ictory bridge, about one-half 
mil e south of the F lor id a-Georgia state line. 

Section at O ld Chatt;c~hooch cc Landing, by \V. C. ?lfansf·icld, G. i\L Ponton. and 
C. 'vV . Cooke . 

Feet 
Il'liocenc, .-\ lum Bluff group, Hawth orn for mation (fide Cooke): 

13. A lternating beds of sand, clay, sandy clay, a nd clayey sa nd ............ 42.5 
Unconfo rmity. 
Lower M iocene, Tampa limestone : 

12. Limesto!le w ith So·ri!rs, Ailomalocardia f'cuita ... ...... .. ...... ..... ................. 8.2 
11. L imestone with V cucricaniia and Lit ltop haga. ............................ .. .... .. .... 7.4 
I 0. Concealed .................................. ..... .............. .. ........ ....... .............. ........... ... ........ 12.2 
9. vVhite chalky limestone ~unta in ing some quartz sand .......................... 27.0 
8. Limy clay (fide Sell ards and Gunter) ................................ .. .. ...... .. .......... 4.0 
7. Same as no. 9 ... ................................................................................. .............. 19.0 
6. Concealed, probably clay ............................ .. .................................. .. ..... .. . .... 5.0 
5. Ledge with calcite crystals .... ........ ......................... .................... .. ... .......... 1.0 
4. Di r ty whi te limestone ....... .... ...... ........... ...................... .. ........... ... .. .... .... .... 2.0 
3. Ledge .................................... ........... ................................... .............. ...... .... .... 1.0 
2. Same as no. 4 ........................................ .............. ................ .. ...... ..... .. ............... 2.0 
1. EchinCJderm bed, dominantly sand ............................... ...... .. ..................... 1.0 

Concealed to ri \·er .............. .. .......... ... .......... .. ....... ...... ................... .............. ... .............. .... 20.0 

Four fos siliferous horizons were recognized in thi s sect ion, the 
first at the base ( bed 1), the second about 37 feet above (bed 9), the 
th ird ( bed 11 ), and fourth ( bed 12 ) near the top . T he fossi ls col­
lected from each of th ese horizons a re li sted below. 

1VIaury"' sta tes that a layer o f H elices was noted by Prof cssor H arris 
at an elevat ion of 43 feet in th e section. The position of thi s heel 
appears to be about 18 feet above the echinoderm bed, or in the lower 
part of bed 7. 

The fo llowing species have been coll ected from becl 1, th e lowest 
zone in the sect ion, the bed cartying "Echinocardi II I/I" deprcss 11 m Clark 
(elevation 77.4 to 78.4 feet above sea level ) ; station 2565 ( Dall and 
Stanley-Brown, 1893), station 3405 (Vaughan, 1900), station 4836 
(F. G. Clapp and others, 1913), station 6185 (L. \V. Stephenson, 
1908), station 7168 (T. W. Vaughan, 1914), stat ion 12282 (G . l\'f. 
Ponton and W. C. :i\Iansfield , 193 1 ; W. C. Mansfield and F . S. 
~ facNeil , 1936) : 

Scaphand er balli stus Manslie ld ?. 
Epi tonium sp. 
A rea umbonata Lamarck ?. 
Ostrea aff. 0 . antigucnsis Brow n. 

" Mn.u 1·y, Cn.1·l otta J oaq ui na, B ull. Am. Pal eon to l o;;y No. 1:., pp, G2, r,:l , !H, 1!102 . 
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Ch lamys crocus (Cooke). 
Chlamys sp. b. 
Modiolus blandtls Dall. 
Divaricella sp. 
Protocardia sp. 
Cardium gadsdenensc Mansfield. 
Venus? sp. 
Semele silicata Dall ?. 
Panope aff. P . goldfussii (Wagner). 
"Echinocardium" depressum Clark. 

The echinoderm bed is provisionally placed at the base of the 
Tampa limestone, although there is a little evidence for placing it in 
the upper part of the Flint River formation . The Ostrea preserved 
as a mold resembles also 0 . vicflsb·nrgensis Conrad from the Oligo­
cene, as well as 0. antiguensis. The rest of the fauna, however, ap­
pears to be more closely related to that of the Tampa limestone. 

The following species occur in bed 9, the second zone, at station 
13844, 37 feet above the echinoderm bed: 

Conus sp. 
Potamides campanulatus Heilprin. 
Xenophora sp. 
Ampullina cf. A. amphora (Heilprin). 
Glycymeris sp. 
Chlamys crocus (Cooke)?. 
Lithophaga bisulcata D'Orbigny. 
Venericardia sp. 
Cyrena cf. C. floridana Dall. 
Antigona shepardi Dall. 

It may be noted that the genera P otamides, Ampu.llina, and C~yreua 
occur in this zone. 

The following species occur in beds 11 and 12, the highest fossilif­
erous zones; station 7169, bed 6 of Vaughan, elevation 122.5-124 feet 
(Vaughan); station 12283, elevation 155-165 feet, beds 11 and 12 (G. 
M. Ponton and W. C. Mansfield) ; station 13846, elevation 155 feet, bed 
11 (vV. C. Mansfield and F. S. MacNeil); station 13854, elevation 
165 feet, bed 12 (\iV. C. Mansfield and F. S. MacNeil): 

Turritella pagoda form is Heilprin? (7169). 
Chlamys crocus (Cooke) (7169, 12283) . 
Chlamys burnetti Tucker? ( 12283). 
Lithophaga bisulcata D'Orbigny (13846 ). 
Lithophaga antillaria (D'Orbigny) (7169) . 

• Venericardia sp. (13846). 
Anomalocardia penita Conrad ( 12283, 13854) . 

R-iver J unctio11.-This section (figure 1, no. 3), about 1 mile south­
east of Old Chattahoochee Landing and about the same di stance from 
the Apalachicola River, is as follows: 



li!OLLUS E S OF TAl\IPA A N D SU W ANN EE Lli\rESTONES 33 

Sect ion at River Junction, by \V. C. !vlansfie ld and G. i\1. Ponton. 

i\ Iiocene. Alum Blu ff g roup, Hawthorn formation: 
F eet 

7. Clay and full er 's earth ( Vaughan ) ............................................ .. ....... ....... 10 
6. Unexposed, proba bly arg ill aceous"sands (Vaugha n) .......................... .. 17 

Unconformity . 
Lower Miocene, T ampa limestone: 

5. Laye rs o f ha rde r and softer limestone ....... ............ ................ ... ... .. ..... .... 10 ± 
4. Ledge w ith ma ny T rir;o niocr:rdia .. ....... .... ............. ...... ...... .............. 2 
3. Soft white limestone . ........ ... ... .. ............ .......... .............. .. ............ .. .......... 5 
2. Concealed .... ................. .... ...... .. .......... .. ....................................................... o5 
1. V ery sili ceo us limestone ,,·ith A ·m{mlli11a. and Cyrena. .......... .. ...... ...... 12± 

The species li sted below \\' ere collec ted from bed 1 at locali ties in 
the vicinity of River Junction; stat ion 3407, west end of road ya rd 
(T. vV. Vaughan, 1900); station 3408, ditch on south side of the rail­
road, east of crossing (T. V'l. Vaughan, 1900 ); station 3413. north 
side of creek on road from River to Chattahoochee, one-half mile 
north of River Junction (T. W. Vaughan, 1900 ); sta tion 3414. RiYer 
Junction (T. \ V. Vaughan , 1900); station 7172, north side of creek, 
outskirts of River Juncti on (T. W. Vaughan, 1914); station 7173, 
west of River Junction, north side of L. & N. R. R. wes t Y, about 
10 feet below level o f railroad tracks (T. Vi. Vaughan , 1914); station 
7174, east side of Y, south side o f L. & N. R. R. tracks. ditch along 
railroad, 8-10 feet below level of railroad tracks (T . \V. Vaughan , 
1914) ; station 7175. \\' es t of River Junction, east si de of Y , north of 
L. & N. R. R., 9-10 fee t belo\Y level of rai lroad tracks (T. W. Vaughan , 
1914) ; station 7176. north of L. & N. R. R., west of Y , elevation 
about 74 feet (T. W. Vaughan and oth~ rs, 1914) . The elevation of 
tracks is about 82 feet above sea level. 

l{apana va ughani :1-ii ansfield ( 7175 ). 
i\rod iol us ci nnamo:n eus (Lamarck ) ( 7172). 
CHena Ooridana (Dall)? (3407, 7174, 7175). 
C~rdium h ernan c!oense l\<lansfield? (3408) . 
Cardium brooksvill ense coni unctionense i\f ansfield? 
A ntigona sh epard i Dall ? ( 7172). 
Corbula kaghriana Dall ? (7172). 

The species found in bed 1 at station 13851, about one-fourth mile 
north of railroad station at Ri ver Junction, at an elevat ion of about 
80 fee t, are: 

Sclcnos tcri a quiEq uesp ina Da ll ?. 
Tu rritell a tampae Dall?. 
i\ mpullina amphora Hei lprin ?. 
Area umbonata Lamarck. 
A naclara ta rponensis Mansfield ". 
Chlamys crocus (Cooke). 
V eneri card ia sp. 
Cardiu m hcrnandoense i\fansfic lrl ?. 

3-G. Sun·0y 
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Cardium brooksvillense coniunctionense Mansfield?, 
Venus haliclona Dall ?. 
Antigona shepardi Dall . 
Semele sarclonica Dall? 

The horizon of these fossils is a little higher in the section than 
that of the localities below the railroad tracks (station 3407 and other 
localities). The matrix in both assemblages is very sandy, more so 
than at station 13844, at Old Chattahoochee Landing, and they may be 
a little lower st ratigraphically than station 13844, although the faunas 
are similar. 

The species listed below have been collected from an abanclonecl 
quarry, one-half mile south of River Junction at an elevation around 
150 feet, at several localities: Station 3409, above cement bed 
(Vaughan, 1900); station 3410, cement quarry (Vaughan, 1900); sta­
tion 3411, above cement horizon (Vaughan, 1900); station 7080, 
cement quarry (Vaughan and others, 1914); station 12285 (Ponton 
and Mansfield, 1931). They are mainly from bed 4 of the section. 

Scaphander ballistus Mansfield. 
Conus illiolus Dall ?. 
Conus planiceps Heilprin. 
Corallophila magna Dall ?. 
Cypraea tumulus Heilprin. 
Orthaulax pugnax (Heilprin) ?. 
Siliquaria tampaensis Mansfield?. 
Turritella pagodaeforn;is Heilprin ?. 
Turritella megalobasis Dall. 
Calyptraea trochi formis Lamarck ?. 
Globularia streptos~oma H eilprin. 
N ucula gadsdenensi~vlansfielcl. 
Glycymeris gadsdenens~SMansfield. 
Area umbonata Lamarck ?. 
Barbatia marylandica Conrad?. 
Modiolus cinnamomeus (Lamarck) 
Lithophaga antillar/um D'Orbigny. 
V enericardia serricosta Heilprin. 
Phacoides wacissanus Dall. 
Phacoides silicatus :rvlansfield. 
Diplodonta catopotium Da11 ?. 
Cardium gadsdenense lVIansfield. 
Cardium brooksvillense conjunctionense Mansfield. 
Hippopus? gunteri Mansfield?. 
Antigona shepardi Dall 
Anomalocardia pcnita Conrad. 
Tellina silicata Mansfield?. 

This fauna is high in th e Tampa limestone. It seems to cor­
respond to the AnomaJowrdia. bed (No. 12) at Olcl Chattahoochee 
Landing. No specimens of Trigonioca.rdia., which is common at River 
Junction locality, were collected here. 
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Aspalaga Blu.[f.-Aspalaga Bluff is in Gadsden County, about 50 
miles southwest of River Junction. The section ( figure 1, no. 4) 
follow s : 

Secti on at Aspalaga Bluff, a fter Sell ard s a nd Gunter , 1909. 

Pliocene, Citronelle formati on (Mansfield ) : F eet 
12. Covered .. ..... .. ............... .......... .............................. ....... .... ......... .... ..... ............... 60 

Probably Mioc~ne, Hawthorn formation ( Mansfield ) : 
11. Mostly CO\'er c:cl with iew outcrops o f impure limestone with foss il 

casts -·-····················· ........................ ........... ... .............. ............ 51 
Unconformity (Ma nsfield) . 
Lower Miocene, Tampa limestcne : 

10. vVhite granular limestone with fossil s ....................................... .. .... .. ...... 2 
9. White limestone -·-········· ···· ·······--·····--·············-·-·······---·-···················-·· ······ ···· 4 
8. Light-colored impure limestone (where exposed ) with clay in-

clusions --- ·············· ··· ··-·--·-··························· ······· ·················· ··············-··········· ·· 23 
7. \ Vhite granular limestone with fossil s --·· ···· ·· ···-·---····-······-······ ··· ············· 1 
6. White limestone ·· ······ ·· ·· ················-··················· ··· ·· ······· ···---- ·----··· ·· ········ ······ · 2.5 
5. Light-colored limeston e -··············· ···················· ········ ····················· ········ ······ · 2 
4. White limes tone --------- -····· ······· ·· ·· ···-··················· ·· ················ ························· 6 
3. Sanely light to pale yellow limestone --··········· ························ ·· ········ ········· 2.75 
2. Gray to bluish calcareous clay -- ----------- -- --- --- -- ------·-------·-- ---------------- ·-- -- ----- 4 
1. Yellowish an d sandy limestone with fos sil s ------------------------- ----------------- 15. 75 

The following species occur at station 13841 , about 10 feet aboYe 
a 4-foot clay bed in beds 5 ancl 6: 

Conomitra angulata Heilprin . 
Solenosteria quit~quespina Dall . 
Rapana sp. 
Cerithium cf. praecursor Dall. 
Potamides aspalagensis Mansfield. 
Ampullina amphora Heilprin. 
Turbo sp. 
Modiolus cinnamomeus (Lamarck). 
Lithophaga antillarl:l~' Orbigny). 
Phacoides sp. 
Cyrena floridana Dall. 
Anomalocardia penita Conrad. 

The matrix is a porous, nearly white. pure limestone containing the 
foraminifer, Archais floridan.tts Conrad. The fauna is somewhat 
similar to that of the "Cerithi11m rock" of Heilprin but may be a little 
younger. Potamides aspalagensis, described from here, is closely re­
lated to P otamides hillsboro ensis H eilprin. 

Thi s part of the section corresponds to the M adrrpora heel of 
Harris (see Maury, op. cit. , p. 54, 1902.) 

Station 3406, elevati on in th e bluff not kn own ( Vaughan) has 
yielded: Tttrritella tampac Heilprin. 

Chlamys sp. b. 
Cyrena fl oridana ( Dall ) ? 
Phacoides silicatus Mansfi elrl. 
Phacoides waci ssamts Dall . 
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At station 12287, at estimated elevation 45 to SO feet above the 
river level, in bed 9 of ~ec ti on , Ponton and Mansfield collected a large 
form of Auoma!ocardia pcnita Conrad. 

At an estimated elevation of 80 feet above the river Ostrca n tr;i­
fcra and Pecten acanikos Gardner, Chipola fo rmation species, were 
collected by i\J ansfi elci and MacNeil from bed 11 of the section. 

Prof. G. D. Harris, who made a section of this bluff in 1901, re­
ports Pecten and Placu.ua. in place at an elevati on of 145 feet above the 
base of the cliff. This may be an error, as thi s elevation appears to 
be too high to be in the Alum Bluff group. 

Roc!~ Blujj.- Rock Bluff, Liberty County, is on the left bank of 
Apalachicola River, about 50 miles south southwest of Aspalaga 
Bluff, or about 120 miles frcm the state line. The section here (fig­
ure 1, no. 5) is as follows : 

Section at Rock Bluff, after Sella rds and Gunter, 1909. 

!\iiocene, A lum Bluff group, Hawthorn formation : Feet 

10. Fuller's earth (exposed) ....................... ... .......... .. .................. 0000 ... 3 
9. Ledge with shells (Ostrea norma/is fide Cooke) .oo ... oooo ........ oo 1 
8. Gray sand ooooo oo oooooooooooo ....... oooo oooooOooooo ..... oooo oo oooooooo .. oooooooo .. oo ... ooOOoooooooooo ..... oo.oooooo o 5 
7. Ledge with shells (Pecten aca11ilws fide Cooke) 00 00 

...... 
00 

.. 
0000 00 000000 

.. 
0000

.. 2 
6. Gray sand with lime inclusions 000000000000 .... 00 ... .... 0000000000 ... · OOoooo ... oooo.... 5 
5. Covered oooo o oooooooooooo ooooo ........ oo ... oo .... oo oo .. .. .. .............. . oooo . .. ooooooooo •• oo- ... 0000 --··oo·······oooo. 2 
4. Light-gray calcareous sand (Pecten acanikos fide Cooke ) 00

---oooooooooooo .. . 30 
3. Bluish-green to gray sands (PodO'desmus scof'clus, Pcctc11 aca11ikos. 

Mansfield) .... .. ........................................... ... .... .................................................... 34 
2. Compact sanely marl with concretions near the base and an Ostrra 

layer 6 feet above the base .. 000000 ................. .. .. oooo .... oo oo oooooo .. oo oo oooo .. oooooo oooo 0000 .. . 8 
Unconformity. 
Lowe r Miocene, Tampa limestone: 

1. Limestone 00000000 .. 00000000000000 00 .... oooooooooo .... oo .... oo oo oo .... oo .... oo ...... oooooo .. oooo .. oooo oo .. oooo-oooo .. 10 

The lo\\'er part of the section (bed 1), about 10 feet exposed, 
belongs to the Tampa limestone. Above the Tampa limestone about 
90 feet of the strata have been referred to the Alum Bluff group by 
Sellards and Gunter," but thi s amount appears to be excess ive. Cooke 
and Mossom"' f ollow Sellards and Gunter in this respect. though 
choosing their 0 \\'11 limits. The part refe rred to the Alum Bluff group 
closely duplicates the section above the Tampa limestone at Ponto 
Springs (the species occurring in the Alum Bluff group at Ponto 
Springs arc given in the di scussion of the section at that place). 

Alnm B!nff.-Alum Bluff, in Liberty C:ounty, is on the lef t side 
of A palachicola River about 60 miles in a direc t lin e from Rock HluH. 

" Se ll a rd s, E:. H .. a nd G unte r. Herman, The full e rs ea rth d e posits of Gadsd.' n 
Couno·. Fla. : [o' lo r i<l a State Gcol. Su rY ey, 2 cl Ann. Tie pt. , \ll}. 26fo- ~SG, lnO~. 

" Cook-3, C. \V. , a nd Mossom, Stuart, F lorida Geol. Sun·c~- ~Oth Ann. Hept., 
p. ns, 1 n~. 
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The section (figure 1, no. 6) is drawn up to show the relati on of the 
Alum Bluff group to the exposures upstream. The Tampa limestone 
goes under near the mouth of Sweetwater Creek, 2~ to 3 miles below 
Rock Bluff. 

Section at Alum Bluff, modified from that o f Berry, Sellards, and Gunter , by 
Cooke. 

lVIiocene, Choctawhatcilee formati on: Feet 
6. Brown, sanely mi caceous, pyritiferous clay ( aluminous clay o f Daii) .... 25 
5. Brown or dirty-g reen fine sand mixed wit h clay (Ecj>lwra zone) ..... .. 15 

Erosional un conformity ? 
l\1iocene, Alum B luff group?: 

4. :Medium-fine white or greenish micaceous sand ... .. ...... .. .......... ............ .... 3 
3. Leaf-bearing bed .............................................................. .. ....... ... _........... ......... 3 

Unconformity. 
i\·liocene, Alum Bluff group ; Chipola formation: 

2. Light-gray tough calcareous sand with typical Chipola fossils in lower 
part, but casts a lone in the upper part (Alum Bl u ff sands of Daii ) ........ 16 

1. Very fossiliferous fine quartz sand in a yellow calcareous clay, above 
water level of March 5, 1909 ........ ................................ 10 

The top of the Tampa limestone would appear to be about 15 or 
more feet below the lowest exposed part of bed 1 of the sect ion at 
AJum Bluff. The Ostrea bed (bed 2 at Rock Blurt) would al so li e 
below bed 1 at A lum Blurt. 

Dip of th e Tampa. !i111 es ton e along th e Apalaclz icola River.­
Foerste'0 assum ed a rate of d ip of the Tampa limestone of about 9 
feet per mil e. Sellards and Gunter" estimated the rate of dip from 
Aspalaga Bluff to Rock Bluff to be 10 feet per mile. T he same 
authors, usi ng a calcareous clay bed that crops out at Aspalaga Bluff 
(bed 2 of section), at the locality 3 miles southwest of River Junction, 
and at O ld Chattahoochee Landing, estimated a clip of 7 feet or more 
per mile. 

As the writer has used the sect ions constructed by Sellards ancl 
Gunter along th e Apalachicola River, except those at Old Chatta­
hoochee Landing and at River Junction, hi s esti mate of the dip of 
the strata naturally conforms with theirs. The average rate of clip 
over the whole distance along the Apalachicola River appears to be 
7 to 10 feet per mile. Small folds in the Tampa limestone in the 
vicinity of Old Chattahoochee Landing ancl a small syncline near the 
middle of Aspalaga Bluff a re reported by Sellards and Gunter." 
These folds appear to be of a local and minor cha racte r and probably 
do not involve large areas. 

•o Foerste, Aug. F. , Am . .Jour. Sci. (3), vo l. 48, p. 51, 180·1. 
" Sellards, E. H., a nd Gunter, Herman, F lorida Stale Geol. S ur vey 2<.1 Ann. 

Rept. , pp. 277 - 279 , 1909. 
"' Idem, pp. 270, 27 7. 
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At a later date Gunter and Sellards" concluded that "the actual 
average clip is probably close to the estimate formerly given of 7 feet 
per mile" for the Tampa limestone along the Apalachicola River. 

The same authors"' wrote: ''These measurements [between Apa­
lachicola and Ocklocknec Rivers J which are consistent with others 
previously obtained indicate that the Chattahoochee formation dips to 
the east from River Junction and ri ses somewhat again at the Ock­
locknee River." 

From the information so far obtained it seems that the Tampa · 
limestone in western Florida was deposited in a wide embayment 
whose waters entered from the south and extended northward into 
Georgia. This area slowly sank during Tampa time and sediments 
accumulated in a shallow sea. An uplift of the area possibly ended 
Tampa time. If so, it was soon followed by a subsidence which per­
mitted the invasion of the Alum Bluff sea. None of the movements 
seem to have been of large amplitude and the resulting dips are gentle. 

CALHOUN COUNTY 

The species listed below were collected by G. M. Ponton and W . C. 
Mansfield from the following localities on the Chipola River: Station 
12725, Baileys old Ferry at the mouth of Tenmile Creek. Station 
12728, Hamilton Spring, about 10 miles below Willis bridge over 
Chipola River. Station 12727, Willis bridge. Station 12726, about 2.2 
miles above Willis bridge. 

Pleurodonte cunctator Dall? ( 12726) . 
Morum chipolanum tampanum Mansfield ( 12727) . 
Calyptraea trochi formis Lamarck? ( 12726). 
Glycymeris lamyi Dall (12728) 
Chlamys crocus Cooke (12725) 
Chlamys burnetti Tucker? ( 12727) 
Venericardia scrricosta Heilprin (12727). 
Phacoides sili.:atus Mansfield (12725). 
Cardium gadsdenense Mansfield ( 12725) 
Antigona glyptoconcha Dall ( 12727) . 
Antigona shepardi Dall (12727). 
Anomalocardia penita (Conrad) (12728 ). 

WASHINGTON COUNTY 

The following species have been collected from bed 2 at Falling 
Vhter in the N\iV ;4 sec. 27, T . 4 N ., R. 13 V-/., 4 miles south of 
Chipley, at station 10111 and station 7244: 

" Sellards, E. H., and Gunte r, Herman. Geology bc>tween the Apalachicola and 
Ocklocknee Ri vers: Florida. Gcol. Surve~· lO th and 11th Ann. R e tHs., p . 34, 
1918 . 

" Idem, p. 37. 
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Cerithium aff. C. precursor Dall. 
Ostrea rugifera Dali ?. 
Ostrea caducaqua Mansfield. 
Chlamys crocus Cooke. 
Chlamys anguiliensis Guppy. 
Chlamys aff. C. crucianus Cooke. 
Chlamys gardnerae Cooke. 
Amusium sp. 
Modiolus blandus Dall. 
Chione aff. C. spenceri Cooke. 

The Ostrea. identified as 0. vicksbnrgensis Conrad by Cooke and 
Mossom" from bed 2, may be closer to 0. rugifera Dall. 

The fauna listed above appears to be similar in some features to 
that in the lowest bed exposed at Old Chattahoochee Landing, although 
it may have lived at a little later time. 

L:IST OF STATIONS 

The posttlons of U. S. Geological Survey Stations on the Tampa 
limestone are indicated on the map, figure 2, by circles numbered to 
correspond to the numbers in parentheses at the left of the station 
numbers in the list below. The numbered squares indicate stations 
on the Suwannee limestone (p.f,~ 6-<f- 6 ( 

HILLSBOROUGH COUNTY 

As most of the specimens in the older collections from Ballast 
Point, Tampa Bay, and surrounding areas are designated by U. S. 
National Museum numbers which are mentioned with the descriptions 
of species in the text, the station numbers for these are omitted. 

(1), 13847. Gadsden Point, about 4 miles south of Baliast Point. Thrown 
c·ut in constructing a road near new quarantine station. W. C. Mansfield and 
F. S. MacNeil. 

(2), 13848. Hooker Point, Sparkman Bay (inlet of upper Hillsborough 
Bay). Dredgings said to have been taken at a depth of 32-36 feet below w;; ter 
level. W. C. Mansfield and F. S. MacNeil. 

(3), 4998 (F. G. Clapp, 1908); 5000, 5002 (G. C. Matson . 1908); 11117 (C. 
W . Cooke, 1926); 11150 (C. W. Coc.ke and Stuart Mossom, 1927); 12765 (G. M. 
Ponton and Vv. C. Mansfield, 1932) ; 57 (H. I. Tucker) . Sixmile Creek near 
Orient Station. ' 

:POLK COUNTY . 
( 4), 2470. Phosphate mine, 1 mile west of Bartow. G. H. Eldridge, about 

1894. 
PINELLAS COUNTY 

(5), 7358 (C. W. Cooke, 1915); 12763 (G. M. Ponton and W. C. Mansfield, 
1932). Right bank of Anclote River at Tarpon Springs, 300 yards above high­
way bridge over river. 

4" Cooke, C. W., and Moss om, Stuart, Geology of Flor·ida: Flo rida Gcol. Survey 
20th Ann. R e pt.. p. 70, 1929. 
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PASCO COUNTY 

(6), 7359. Limestone quarry at Port Richey. C. VV. Cooke, 1915. 
( 7), 12760. One-half mile west of New Port Richey. G. :rvi. Ponton and 

W. C. Mansfield, 1932. 
MAH.ION COUNTY 

(8), 11115 (C. W . Cooke, D. S. Mossom, 191 5); 12314 (H. Gunter and Vv. 
C. Mansfield, 1931 ) ; 12753 (G. M. Ponton and V•l . C. Mansf1eld, 1932). Cum­
mer Lumber Company quarry ~t Kendrick, 4.8 miles north of Ocala. From a 
1Jed about 3 feet thick in places overlying th e Ocala limestone (upper Eocene). 

(9) , 7353. Just east of crossroads midway between Anthony and Martin. 
C. W. Cooke, 1915. 

(10 ), 11186. Pits on old Raysor property, hilltop midway between Lowell 
and Sparr. Elevati on approximately 128 feet. C. \fll. Cooke and S. Mossom, 
1927. 

JEFF'EH.SON COUNTY 

( 11), 6830 (C. W. Cooke and E. H . Sellard s, 1913); 12300, 12736 (H. 
Gu nter, G. M. Ponton, and W. C. lVIansfield, 1931-1932). At and above a dis­
appearing· stream, 1% miles northeast of Lloyd. 

(1 2). Baileys Mill creek si nk, :J<l mile northeast of Lloyd, clay overlying 
a limestone. L. C. J ohnson. 

"\Vacissa," G. H. Eldridge. 

WAKULLA COUNTY 

(13 ), 3420. On th e railroad to St. Marks, 15 ;niles south of Tallahassee. 
T . vV. Vaughan, 1900. 

(14), 12293, 200 yards south of Wakulla R<lilroad Station, 16 miles south 
of Tallahassee. G. M. Ponton and W. C. Mansfield, 1931-1932. 

(1 5), 12292. Cherokee sink, about 2 mil es west of vVakulla Spring and 
about 5 miles west of Vvakulla Station. G. M. Ponton, Clarence Simpson, ancl 
W. C. lVIansfield, 193 1, 1932. 

(16), 12732. Along a drainage di tch of highway, Wakulla Station to St. 
Marks, 3.7 miles south of \Vakulla Station. G. :rvi. Ponton and V•l. C. 11-Ians­
field, 1932. 

(17), 12294. Along Florida State H ighway Ko. 10, 2.5 miles south of 
Crawfordvi ll e. From pieces of rock thrown out in constructing the highway. 
G. M. Ponton and Vl . C. Mansfield, 1931. 

(18), 12296, "The Swirl," 3 \/;; mil es .southeast of Crawfordville. G. JVI. 
Ponton and W. C. Mansfield, 1931. 

LEON COUNTY 

(19), 12735. W. K. Cooke and sons' property, about 11 miles slightly south­
west of T allahassee. G. M. P onton, Clarence Simpson and vV. C. :Mansfield, 
1932. 

GADSDEN COUNTY 

(20) , 3406. Aspalaga Bluff, Apalachicola Riv!¥. Elevation in bluff not 
g iven. T . W. Vaughan, 1900. 
. (20), 12287. Aspalaga Bluff, highest fossiliferous bed, esti mated 45 to 50 
feet above the ri ve r level. G. M. Ponton and W. C. Mansfield, 1931. 

(20), 13841. Aspalaga Bluff, Apal~chicola Riv_er, about 10 feet above a 
4-foot clav bed. W. C. Mansf1eld and I•. S. MacN eJI . 

(21),- 3409 (j ust above cement bed, T. W . Vaughan, 1900 ) ; 3410 (cement 
quarry, Vaughan, 1900 ) ; 3411 (just above cement hori zon, Vaughan, 1900); 
7080 (cement quarry, Vaughan, et a!., 1914) ; 12285 ( mainly an indurated 1-foot 
bed, G. M. Ponton and W. C. Mansfield, 1931). Abandoned quarry at an ele­
vation a round 150 feet above sea level, one-half mile south of River Junction. 



42 FLORIDA GEOLOGICAL SURVEY-BULLETIN FIFTEEN 

(21), 3407, 3408, 3413, 3414 (T. W. Vaughan, 1900) ; 7172, 7173, 7174, 7175, 
7176 (T. W. Vaughan, 1914). Lower beds at and in the vicinity of River 
Junction. 

(21 ), 1385 1. About % mile north of railroad station at River Junction 
at an elevat ion 75 to 80 feet above sea level. W. C. Mansfield and F. S. Mac­
Neil. 

(22), 2565 (W. I-I. Dall and Stanley-Brown, 1893); 3405 (T. W. Vaughan, 
1900); 4836 (F. G. Clapp, et al., 1908); 6185 (L. W. Stephenson, 1908); 7168 
(T. W. Vaughan, 1914); 12282 (G. M. Ponton and W . C. Mansfield, 1931 ). 
Lower part of section or from bed carrying "Echin.ocardium" depressum. Clark 
at an elevation of 77.4-78.4 feet above sea level at old Chattahoochee Landing. 

(22), 13844. Old Chattahoochee Landing, 37 feet (Lock level) above echi­
noderm bed. W. C. Mansfield and F. S. MacNeil. 

(22), 13846. Old Chattahoochee Landing 74 feet (Lock level) above echi­
noderm bed. W. C. Mansfield and F. S. MacNeil. 

(22), 7169 (bed no. 6, elevation 122-124 feet, T. W. Vaughan, 1914). Old 
Chattahoochee Landing, Apalachicola River. 

(22), 12283. Elevation 155-165 feet above sea level. G. M. Ponton and W. 
C. Mansfield, 1931. Old Chattahoochee Landing, Apalachicola River. 

CALHOUN COUNTY 

(23), 12725. Baileys old ferry, Chipola River , at the mouth of Tenmile 
Creek. G. M. Ponton and Vv. C. Mansfield, 1932. 

(24), 12728. Hamilton Spring, about 1 Y, miles below Willis bridge over 
Chipola River and about 21/z miles above the mouth of Tenmile creek. G. M. 
Ponton and W. C. lVTansfield, 1932. 

(25), 12727. Willis bridge, Chipola River. G. M. Ponton and W. C. 
Mansfield, 1932. 

(26), 12726. About 2.2 mil es above Willis bridge, Chipola River. G. M. 
Ponton and VI. C. Manslield, 1932. 

·wASHINGTON COUNTY 

(27), 7244 (C. W. Cooke and W. C. Mansfield, 1914); 10111 (C. W. Cooke 
and Julia Gard1~er, 1921 ). Bed 2 at Falling Water in the N. W. Vi sec. 27, T. 
4 N., R. 13 \1./., 4 milts south of Chipley. 

GEOGB.A:PliiC DlSTB.IBUTION OF TAMPA LIMESTONE 

The accompanying map (figure 2) shows the localities of both the 
Tampa and Suwannee limestones. The numbered circles refer to 
localities on the Tampa limestone and the numbered squares to local­
ities on the Suwannee limestone. 

T he Tampa limestone in Pasco, Pinellas, Hillsborough, and Polk 
Counties, as indicated by figure 2, strikes northwest and apparently 
clips southwest, the limestone at Port Richey (no. 6) being near the 
base and that at Gadsden Point (no. 1), at or near the top of the 
formation. In Marion County at Kendrick (no. 8) and to the north 
(nos. 9, 10), the Tampa rests on the Eocene Ocala limestone and may 
have been deposited by a sea that advanced from the east or south­
east at a time near the end of ~he Tampa epoch. In western F lorida, 
in ·wakulla County, the Tampa is exposed at the present-day surface 
and is at a lower level than that near Lloyd, Jefferson County (nos. 
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11 , 12) . The easternmost exposures are between the St. Marks and 
the Wacissa Rivers. The Tampa underlies later deposits in the ·western 
half of Jefferson County and all of Leon and Gadsden Counties. On 
the Apalachicola River it disappears below stream level near the 
mouth of Sweetwater Creek, in Liberty County, and ri ses to an ele­
vation around 100 feet above stream level at Old Chattahoochee Land­
ing, Gadsden County, about 15 miles farther north. Along the Chip­
ola. River in Calhoun County, the Tampa rises only a few feet above 
the surface of the stream at normal stages. In vVashington County, 
at Falling \Vater (no. 27), 4 miles south of Chipley, the base of the 
Tampa limestone (bed no. 2) is 65 feet above the bottom of the sink, 
using the section measured here by Cooke." The fauna at this place, 
as noted before, is similar in some features to that at the base of the 
section at Old Chattahoochee Landing, 40 miles east of Falling vVater. 
If so this would indicate that the Tampa limestone in the area of Fall­
ing \iV ater has been elevated to a higher position than that in the area 
of Chattahoochee Landing. 

DISTB.mtJTION OF SPECIES IN THE TAMPA LIMESTONE 

The following list includes the species and subspecies of mollusks 
(land, fresh-water, and marine Gastropoda, and marine Pelecypoda) 
from the Tampa limestone. 

In the column headed "Ballast Point and vicinity" are included all 
species from this area whether they were formerly referred to the 
Orthaula:L· pngnax zone of Dall, or to the Tampa limestone of Dall, 
or to the Cerithiwm zone of Heilprin. The column headed " 13848, 
Hooker Point" includes the species known from the Ceritlrium zone 
of Heilprin and that headed "13847, 4 miles south of Ballast Point" 
includes the species high in the Tampa limestone. 

(See table of distribution, inserted on back cover page.) 

. 
RESUME OF THE TAMPA LIMESTONE 

In the revision of the mollusks of the Tampa limestone the follow­
ing approximate results have been obtained: 

Number of determined species and subspecies ......... .. ....................................... ...... 279 
Number of undetermined species .......... ............. ................................................ ........... 27 
Total .............. ..... ......... .......... .............. ............ ..... ... .............. .. ......................... .. ................. 306 
Number of Tampa limestone species and subspecies in the Chipola formation 8 
Number of Tampa limestone species and subspecies in the Recent fauna ....... . 6 

•• Cooke, C. W., a nd Mossom. Stuart, Geology of Flo1·ida: Florida Gcol. Survey 
20th Ann . Rept., p . 70, In29. 
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The Tampa limestone fauna probably is more closely related to 
that of the Chipola formation than the above figures would indicate, 
as a number of other species in both horizons are closely related and 
were united by earlier workers. A comparison of some of the mol­
luscan species from the Trent marl , as exposed at Silverdale, N. C., 
with those of the Tampa, ii1dicates that the two faunas lived at about 
the same time. The Tampa is believed also to be of about the same 
age as the Anguilla formation, Anguilla, and a little older than the 
Baitoa formation , Dominican Republic. 

The Tampa limestone has a smaller content of calcium carbonate 
and a greater content of silica than the underlying Suwannee lime­
sto'ne. The high percentage of silica and the character of the fauna, 
which includes land and freshwater gastropods and the pelecypod 
Cyrena, a genus now living in fre sh and brackish water in Florida, 
indicate that the Tampa limestone was deposited in shallow water 
near the shore line. 

The lithologic and the faunal difference between the Tampa lime­
stone and the succeeding Alum Bluff group seem too great to attribute 
solely to shifting of shore-line currents and therefore strongly suggest 
a period of uplift at the end of Tampa time, followed by subsidence 
and deposition of the Alum Bluff group. 

From observation of beds overlying the Tampa limestone, it ap­
pears that the fuller's earth deposits at Quincy, Midway, and elsewhere 
and the "Sopchoppy limestone" lie stratigraphically above the Chipola 
marl, ·which includes the very fossiliferous basal bed and the overlying 
"Alum Bluff sands" of Dall , as exposed at Alum Bluff, Apalachicoia 
River, Fla., and that these beds represent in part at least, the Haw­
thorn formation and are equivalent in part to the Oak Grove sand, 
middle Miocene. 
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F ig . 1. Contact of the Suwannee limestone (aboYe) and a member of the Vicks­
"burg gr oup (Byram marl? ) in th e le ft bank o f the \Vithlacoochee R iver nea r its 
junction w ith th e S uwannee River at E llav ille, F lorida. T he man is sitt ing on 
the upper surface o f the lo11·er bed. P hotograph by Herm an Gunter, Ap ril 22, 1932. 

J-ig. 2. T a mpa limestone exposed in a si nk about 1;0 mi les northeast of Lloyd, 
J efferson Co un ty. At the t in1 e, April 27, 1932, th e: photograph was taken no 
water was draining , owing to a very dry season, from Lake :.'vfi ccosuhc, from 
wh ich th e si nk receives its wate r. P hotog raph by J-1 erm an Gunte r. 
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SUWANNEE LIMESTONE 

GENEB.AL FEATUB.ES 

The Suwannee limestone was named in 1936 by Cooke and Mans­
fi eld" from exposures on the Suwannee River, in northern pen insular 
F lorida. The formation is well exposed along the Suwannee at va­
rious places from the mouth of With lacoochee River at E llaville 
(where it is the highest fossiliferou s stratum) to \Vhite Springs, a dis­
tam~e of about 40 miles. 

The stratigraphic uni t to which Cooke and .r..!Jansfield applied the 
name Suwannee has been assigned in the past to several formations. 
In 1892, Dall and Harris" referred it to the Tampa limestone (Mio­
cene). Jn 1909, Matson and Clapp•• placed it in the Hawthorn forma­
tion (Miocene). Hopkins"' referred to it in 1920 as Chattahoochee 
limestone which was th en and still is regarded as of Tampa age. ln 
1925 Mossom" put it in the Glendon (Vicksburg) , but in the following 
year" restored it to the Tampa. Cooke and Mossom" in 1929 in­
cluclecl it with the Tampa limestone. 

The formation consists almost en tirely of limestone. The un­
weathered rock is a granular to dense, compact, usually cream-colored. 
rather pure limestone. The lower part is at many places more gran­
ular than the upper. Niossom""' gives - the following analysis o f Su­
wannee limestone for the quarry of the F lorida Hard Rock Products 
Co., Brooksville, Fla.: 

"Silica (SiO,) ............... ................................ ... ..................... 6.54 
Iron and alumina (Fe+AI ) ...... ................. ... ....... ..... .. .......... 1.44 
Calcium carbonate ( CaCO,) ........ ................. ..................... ..... 91.09 
Magnesium carbonate (MgCO,) ........................................... . trace 
Undetermined ............... .................... ................ .......................... . .93 

100.00" 

" Cooke , C. \V., and Mansfield, vll. C., Geol. Soc. Am. Pro c., I'- 71, .Jun e, 1 n36 
(Abstrac t). 

" Dall, vV. H., and Harri s , G. D., Correlation pa pers; N eocen e: U. S. Geol. 
Survey Bu ll. 84, p. 121, 1892. 

"' Matson, G. C., a nd Clapp, F. G., A preliminary r eport o n th e geology of 
F lorida: Flol'ida G eol. Survey 2d Ann. Rept., p . 74, 190 9. 

"' Hopkins, 0. B .. U. S. Geol. Survey Press Bull. 442, April 21, 1920; Florida 
Geo l. Survey J:lth A nn . Rept., p. 18, 1921. 

" Mossom, Stuart, A pr·el imina r·y report on th e lim es tou es a nd marl s of Florida: 
Fla. G eol. S u rvey 16th Ann. Rep t ., pp. 73-77, 1925. 

" Mossom, Stua rt, A r ev ie w of the Mructure a nd stral.igraph~· of F lo r ida.: 
Fl ol·icJa Geo l. Survey 17th An n . H cp t. (1926), p . 182. These conc' lations of 
Mossom's were IJased on r ecommendations of C. vV. Cook e. 

" Coc> l<e, C . \ V., a.n<l Mos~orn, Stuar t , Geology of Florida: F l o rid a. G co l. Survey 
20th Ann. H.ep t., pp. 78-98, 1029. 

0 1 Mossom, Stuart, A preliminary r e port on the l im es tones a.ncl marls of Florida: 
Florida. Geol. Survey 16th Ann. R ep t ., p. 14 O, 1925. 
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The limestone in the Brooksville quarry as well as the limestone in other 
nearby quarries has a higher percentage of calcium carbonate and a 
lower percentage of silica than the Tampa lim estone at Sixmile Creek ," 
the latter containing 24.2 per cent of silica and 74.12 per cent of 
calcium carbonate. 

T he Su wannee is overlain at some places by the Tampa limestone, 
at others by the Hawthorn formation. O n Blackwater Creek a mix­
ture of Tampa and Suwannee fossil s on the spoi l bank appears to in­
dicate that the Tampa is in contact with the Suwannee, but neither 
format ion appears above water level. A n unconformable contact of 
the Suwannee limestone with the Hawthorn formation, the interven­
ing Tampa being absent, is visible at low-water stages in the bank of 
th e Suwannee River about th ree-quarters of a mile above \Vhite 
Springs!• 

T he Suwannee limestone rests on the Eocene Ocala limestone or 
some part of the V icksburg group. At High Springs, Alachua County, 
it lies between the Eocene Ocala limestone and Miocene Hawthorn 
formation. At Ellaville, Suwann ee Coun ty. the Suwannee limestone 
li es unconformably on a thin bed of white limestone contain ing molds 
of many V icksburg fossils. Some of these foss ils are li sted in the 
"Geology of F lorida,"" and in addition the Lepid OC)Jcliua sp . in this li st 

has recently been id entifi ed by T. 'N. Vaughan as L. s11pera (Conrad ), 

a species very common in the typical part of the Byram marls and per­
haps rest ricted to deposits of that age. 

The Suwannee contain s many fossil s, most of which are preserved 

only as molds, although a few are preserved as siliceous pseudo­
morphs scattered through the weathered surface material. In gen­

eral the faunal characteri stics of the Suwannee limestone are as fol­

lows: No land or fresh-water shells h ave been observed . Among 
the Gastropoda Conus is very rare, if present; StrOIIIU IIS is present in 

the Brooksvi lle area but the species are not determinable; Orthaulax, 
which is represented by a new subspecies of 0. p11gnax. is quite com­

mon; among the Cerithiiclae a few genera are rather common, some 

of th e species being too poorly preserved for determination; Turritclla 
is present at a number of localities, but more incli viclu als occur in the 

Brooksville ar ea than elsewhere. Among the Pelecypoda, Clyc:ymcris 
is present, some forms being rather large; Ostrca is rare and the species 

" Tdem, p·. HG. 
" M an sfield, vV. C .. and Gunlc·r, H erm an, ·vvashington Acnr.l. Sci. .Jo ur., vol. 23, 

p. 1 on. 1n:1. 
" CooJ, e, C . ·vv., an<l Mossom, Stuart, op. cit., p. 7:J. 
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are indeterminable; Pha.coides is quite common, especially a rather 
large form of the type of P. hillsbO?'oensis; among the Veneridae, 
Chione, similar to C. ba.inbridgensis Dall, a Flint River species, is 
present at nearly all localities; large Teredo-like tubes are common. 
Among the echinoderms, Rhy11chola111pas gouldii (Bouve ) is present 
at nearly all localities and appears to be confined to this zone; and a 
large regular form has been collected in the Brooksville area and 
along Blackwater Creek. Among the foraminifers, the cone-shaped 
form, "Cosl~inoli11a. cool~ei Moberg," described from a limestone now 
referred to the Suwannee limestone, is present at a number of 
iocali ties. 

A few species that appear to be characteristic of the Suwannee 
limestone are: Ortlwula.r pngna.1· henwndoensis i\tiansfield, n. subsp.; 
Ampullina flint ensis Mansfield, n. sp. ; Chla.rnys flintensis Mansfield, 
n. sp.; Chla.mys brool~svilleusis :.Iansfield, n. sp. ; Chi one aff. C. bain­

bridgensis Dall; Teredo ? iucrassata ( Gabb) ; and Rhynclwlampas 

gouldii ( Bouve). 

A few species occurring in the Tampa limestone that have not 
been found with certainty in the Suwannee limestone are: Many 
land and fresh-water species; Ljtria. mnsicina (Heilprin); L. heilprini 

Dall; Latims, a number of species; Pota.mides hillsboroensis Heilprin; 
P. ca.mpa:nu./at1f.S Heilprin; Turritella tampa.e Heilprin; A111pullina am­

phora Heilprin; Globularia streptosto111a (Heilprin); Gl)Cynteris la·myi 

Dall; Area hypomcla Dall ; Chlamys cront.s (Cooke) ; Crassa.tella. 

defonnis (Heilprin ); Veuericardia serricosta (Heilprin); C3•rcna pom­

plwl)IX Dall; C. florid ana (Dall); Anltigona glyptoconc/za. Dall; A. 

shepardi Dall; Chion e dwdia Dall; _;.~uontalocardia penita Conrad. 

COM.PARISON OF THE FAUNA OF THE SUWANNEE LYMESTONE WITH 
OTHER FAUNAS 

Flint River fornwtion.-Dall ," after a study of the fauna above 
and below Bainbridge, Georgia, recognized two faunal groups charac­
terizing two zones, an upper zone represented chiefly south of Bain­
bridge and a lower zone found around and north of the town. Th e 
so-called upper zone, according to Dall , contains a number of species 
of Cerithiidae and is to be correlated with the Orthallla:r p11gna:r zone 
at Tampa; the lower zone is to be correlated with a horizon between 
the Orthaulax pugua.:r zone and the Eocene Ocala limestone. 

" Dall. \V. H., A contribution t o til e invertebrate fauna of the Oligocene beds 
of the Flint River, Geor ;;in: U. S. Nat. Mus. Proc., vol. 51, no. 2162, pp. 
487-488, 1916. ' I : . -1 
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Cooke" at first placed the chert beds of the F lint River 111 the 
Glendon formation of the Vicksburg group, but more recently has"' 
applied the name F lint River formati on to the beds, typically exposed 
along the F lint R iver between R ed Dluff, 7 miles above Bainbridge, 
and Hales Landing, about 7 miles below the town. Cooke correlated 
hi s new formation provisionally with the upper part of the Byram 
marl of the Vicksburg group. The writer has not studied the fa unas 
of the Flint Rive r fo rmation sufficiently to determine definitely 
whether this formation embraces two faunal hori zons, as Dall be­
lieved, or only one fa unal horizon, as Cooke thought. However, the 
bed exposed at Blue Spring, 4 miles below Bainbridge; at Hales L and­
ing; and · downstream, that contains many Cerithiidae and corals may 
be stratigraphically higher than the bed at R ed Bluff, 7 mil es above 
Bainbridge. 

l\Iost of the species of the Suwannee limestone that are th e same 
as, o r closely allied to, those of the F lint R iver formation occur in the 
latter formation at exposures along the rive r between Blue Spring and 
Lamberts Island, 10 to 12 miles below ·Bainbridge; but a number of 
species occurring at Reel Bluff have not been recognized in the Su­
wannee limestone. 

The fo llowing li st shows species of the Su wannee limestone that 
are the same as. or closely allied to, speci es of the F lint River for­
mation: 

S U \1' ,\NNEE LD!ESTOKE S PECIES FLlNT !UI'ER SPEC I ES 

Ce rithium hernandoensi s iV[ansfield ........ Cerithi um hale nsc Dal1 (B lue Spring 
and Hales Landing) 

Cerithium hernancloensis blackwater-
cnsis i\hnsfield ... ................. ........... .. .. ... Ccrithiunr vaughani D all (Hales Land-

ing) 
Orthaulax pug na x hernandoensis 

l'vf ansfield ........ ...................... ... .. ... .......... Orthaulax pug nax Hcilprin (B lue Spring 
and Ha les Landing) 

Turritella cf. T. ha lcnsi s Dal1 ...... ..... .. .. ... Turritella ha lensis Dall (Ha les Landing 
and Lambe rt Is land) 

A mpu llina flint ensis Manslielcl ...... .. = .A mpu llina solidula Dall (Red Blu ff, 
Hales Landing and Lambert Island) 

Chlamys flintcnsis ·Mansfield ... ................ ... Chlamys alpha Dall (Cherry Chntc and 
Hales L anding) 

V enerica rei ia serri costa brooks vill-
ensis Mansfield ..................... .... ... .. ...... " Cardita shcpardi" Dall ? ( Lamhcrts I s-

land) 
P hacoic!cs cf. P. hill shorocnsis lT ci l-

prin .... .. ..... .. .. .. .. ...... ... . ........... . Phacoiclcs cf. P. hill sho roensis H eilprin 
(Blue Sp rings and Hales Landing) 

" Coo ke·. C. W .. Th e cort·e lnt ion of th e Vick s burg g r oup : U. S. Geol. Survey 
Prof. Paper 1 n, pp. 5-9, l 923. 

"" Cooke, C. W .. l\otes on the Vicksburg- g r oup : Am. A ssoc. Petrol eum Geol­
ogists. vo l. 19, no. 8, pp. 1170-1171, 1935. 

4-G. Sun·ey 
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SUWANNEE LIMESTONE SPECIES FLINT RIVER SPECIES 

Chione cf. C. bainbridgensis Dall ............ Chione bainbriclgensis Dall (Bainbridge 
to Hales Landing) 

Rhyncholampas gouldii ( Bouve) -------- .... Rhyncholampas goulclii ( Bouve) (Lam­
berts I sland ) 

Well near Thomasville.-An interesting lot of mollusks was taken 
from a well on the Jim McKinnon estate on the Boston road, 4 ;J4 
miles east of Thomasville, Thomas County, Georgia, at a depth of 
about 55 feet below the surface. The species from this well indicate 
a relationship to both the fauna of the Suwannee limestone and that 
of the Flint River formation , especially that part of the Flint River 
formation exposed from 4 miles to 12 miles below Bainbridge, Ga. 
The species are: L:yria 1'1'l11sici11a dalli Mansfield?, Cerithiu1n cf. C. 
suwannensis Mansfield, Orthmtla.r pu.gna-'t: Heilprin var . ?, Tu.rritella 
d. T. halensis Dall, Cassis sp. like the form at Blue Spring in the Flint 
River formation, Chlamys cf. C. flintensis .Mansfield, Chlamys wan­
ncnsis Mansfield, Phacoides cf. P. hillsboroensis Heilprin, Cardiwn 
d. C. herna.ndoense Mansfield, Chione bainbridgensis Dall, Teredo ? 
·incrassata (Gabb). 

A comparison of the fauna of the Suwannee limestone with that 
of the Flint River formation (upper part of the Vicksburg), and 
other faunas similar to that of the Flint River formation, indicates 
that the fauna of the Suwannee limestone as a whole lived during the 
latter part of the time represented by the Flint River formation and 
continued on up to the end of the Vicksburg epoch. 

LOCAL LETAILS 

Hillsboro1tgh County.-Fossils apparently from both the Tampa 
and Suwannee limestones have been collected along Blackwater Creek 
at the crossing of the Seaboard Air Line Railway, 2;/z miles south 
of the Pasco County Line. The fossils collected from the bed of the 
stream came from the Suwannee limestone, but others collected from 
the spoil bank may have come from either limestone. Those species 
which occur in the Tampa limestone elsewhere may have come from 
the upper bed, whereas those species that occur also in the Suwannee 
limestone of the Brooksville area may have come from the lower bed. 
A bout one third or more of the species that have been collected at 
this place may have come from the Tampa limestone. A regular ech­
inoid and the echinoid Rhyll.cholam pas gou.ldii ( Bouve) are known 

to have come from the Suwannee limestone. 
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The matr ix of the lower heel appears to be less ox idi zed than that 
from the upper bed . 

The species from Blackwater Creek are recorded below. Those 
preceded by an asterisk were collected only by :\Jiss H. I. Tucker at 
this place ( her locality no. 17) . The Jetter "T'' following a species 
suggests that the species came frcm the Tampa limestone, and the 
lette r ''S" that it came from th e Suwannee limestone. 

*Conus cookei Dall ?, S. 
*Cryoturris? hillsboroughensis i\Iansl1cld, S. 
*Oliva posti Dall ?, ?T. 
''Oiivella brooksvillensis Manslield, S. 
*Marginella gregaria Dall , T . 
*Lyria musicina (Heilprin ) ?, ?T. 
*Lvri a musicina dalli l\'[ansfield , S. 
*X.ancus polygonatus suwannensis Mansfield ?, ?S. 
*"Phos" ursula Dall ?, ?T. 
*Purpma propeposti Mansfield, S. 
*Corralliophila magna Dall, T. 
Orthaulax pugnax hern andocnsis Mansfield. S . 

*Ceri thium aff. C. georgianum Lyell and Sowerby. ?T . 
*Cerithium pascoensis Mansfield, S. 

Cerithium hernandoensis blackwaterensis Mansfield, S. 
T urritella bowenae Mansfield, S. 

*Turritella hillsboroensis Mans fie ld, ?T. 
*Turritella blackwaterensis Mansfield, ?T. 
* Ampu llina flintensis Mansfield, S. 
*Sinum aff. imperforatum Dat i, S. 
Glycymeris suwannensis Mansfield, S . 
Glycymeris hillsboroughensis Mansfield. 
Glycymeris tuckera.e Mansfielr!, S. 
Ch lamys brooksvillensis Mansfield, S. 
Chlamys li veoakensis Mansfield? 

'' ?viod iolu s blandus Dall, T. 
Modiolus grammatus Dall? 
Veneri ca rdia serri costa brooksvi llensis Mansfield, S. 

*Chama tampacnsis Dall . ?T (larger than T ampa specimens). 
Phacoides wacissanus Dati. S (larger than T ampa specimens). 

*Phacoicles hillsboroensis H cilprin, T . 
Cardium phlyctaena Dall, ?T. 

*Cardium brooksvillcnse_Mansfielcl , S. 
Pita ria aff. P . imitablis Conrad, S. 

* Antigona tarquina Dall, ?T . 
Chione aff. C. bainbriclgensis Dall, S. 

'' Pita ria heilprini Mansfield, ?T . 
T eredo? i ncrassata ( Gabh), S. 
Rhyn cholampas gouldi i (BouvC), S. 

Pasro CoHnfy .-The fol lowing species from the Suwannee lim e­

stone were collected by G. Tvf. Ponton and \V. C. Mansfield at station 

12762, prospect pits on property of Florida Trap Rock Co., about 
2;Y.i miles south of Zephyrhills: 
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Cerithium pascoensis Mansfield. 
Turritella bowenae Mansfield. 
Ampullina flintensis Tvfansfield. 
Glycym.eris su wannensis Mansfield. 
Lima halensis Dall. 
Modiolus silicatus Dall. 
Phaco;des hill sboroensis Heilprin? 
Cardium aff. gadsdencnsc Mansfield. 
Chione aff. C. bainbridgensis Dall. 
Teredo? incrassata ( Gabb). 
Rhyncolampas gouldii ( Bouve). 

The foll owing species occur respectively one and t\\·o miles north 
of Hudson (stations 7356 and 12761 ) : 

Lyri.:t musicina dalli Mansfield. 
Orthaulax pugnax hernandoensis Mansfield. 
Cerithium brooksvillensis Mansfield. 
Turritella bowenae lVIansfield. 
Cypraea sp 
Thracia vicksburgiana brooksvillensis Mansfield. 
Phacoidl:!s? sp. 
Cardium aff. C. gadsdcnense Mansfield. 
Cardium phlyctaena Dall. 
Semele silicata Dall? 
Panope brooksvillensis Mansfield? 
T eredo? incrassata Gabb. · 

H ernando County.-The species li sted below have been collected 
from the Suwannee limestone at one or more of the following local­
Ities: Station 11113 (C. \V. Cooke and Stuart lVIossom), station 
12322 (H. Gunter and \h/. C. Mansfield), station 12755 (G. lVI. Ponton 
and \V. C. Mansfield), Florida Rock Products Company quarry about 
one mile southwest of Brooksville; station 7361, Peck sink, 3 0 miles 
west of Brooksville (C. \V. Cooke) ; station 12318, abandoned pit on 
Florida State Road No. 15, 5 miles west of Brooksville (H. Gunter 
and \11/ . C. l\!Iansfield ) ; station 12317 (from all parts "Jf quarry), 
station 12757 (upper part of quarry), station 12756 (floor of quarry), 
Florida Portland Cement quarry, 10.2 miles northwest of Brooksville 
(H . Gunter, G. M. Ponton, W. C. Mansfield); station 12758, Camp 
Concrete Rock quarry, 5.9 miles northeast of Brooksville (G. M. Pon­
ton and \11/. C. Mansfield); station 10513, 7 miles north of Brooksville 
(0. B. Hopkins); station 7362, Varnes quarry, 2 y,i. miles southeast of 
Brooksville (C. 'vV. Cooke); stati on 12319; quarry 2 miles south of 
Brooksville (H. Gunter and \h/. C. l\I ansfielcl) ; station 12320, 2 miles 
east of Bayport (H. Gunter and W. C. Mansfi eld); station 7363 . 10 
miles west of Croom (C. \ V. Cooke). 
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Sc<lphander sp. 
Knefa stia ? brooks\ ill ensis illanslield. 
Conus aff. C. cookei Dall. 
Olivella brooksvill ensi s 1\Ianslielrl. 
Lyria musicina dalli Mamlielcl. 
Vasum egonatum Da ll ?. 
Cassis sp. 
Orthaulax pttg nax het nandoens is lVIa nsli clcl. 
T ercbellum hcrnandoensis Ma nsfield . 
Cer ithi um pascocnsis Mansfield. 
Cerithium ·hrooksv ill cnsis l\Iansficld. 
Potamidcs co rnutus H eil prin ?. 
Cerithittm hernandoensis :Mansfield. 
Cerithium a lt. C. vagin_atum Dall. 
Tunitclla bowc nac j'v(an slicld. 
Xenophora conchyl iphorct Born'. 
Ampullina flint ensis l\fansfielcl ?. 
":\mauropsis" aff . .'\. burnsii meridionalis Pi lsl> ry . 
Sinum aff. imp erforatum Dall . 
Calliostoma sili cat um i\ Iandield?. 
Giycymcris cf. G. tuckcrac :\Iansficld. 
Barbatia marvlandica Conrad?. 
Ostrea aff. 0. antiguensis Brow n. 
Chlanws brooksvi ll ensis Mansfie ld. 
:'1 [ocl iofus bland us Dall. 
:\ fod iolus g rammatu s Dall '. 
T hracia v icksburg iana hcrnancl ocnsis l\I a nslic lcl. 
V en2ricardia serriros tata hrooksvi ll ensis :tviansficld. 
P ha coides wacissanus Dall. 
Ph a co ides hill sbnroensis H cilprin ?. 
Phacoidcs hernandocnsis Mansfield. 
Di,·aricella sp. 
Cardium a ff. C. gacl sdenense Tviansficld. 
Card ium hronksvillcnse Mansfield . 
Cardium hcrnancloense TILmsfielcl. 
Pitar aff. P. imitahlis Conrad. 
Chi one aff. C. bai nbridgensis Dal l. 
\1 Clli\ S? ;;p. 
Panorc hrooksv ill cns is i\'fansfieirl. 
T er edo? incrassata ( Gabh) . 
Rhyncholampas gouldii (Bouve). 

One specimen of th e genus Rhyn clz o{aJIIpas, apparently the same 
as an unpubli shed species from the IO\\·es t bed o f th e Vicksburg (Oli­
gocene ) a t E ll avi ll e, was coll ected from a pit some 30 fee t below the 
main fl oor of the quarry at nrooksvill e (s tation 1275Sa ) . Thi s may 
indicate the rxesence of a lm\· er hori zon in the V icksbnrg than that 
exposed in the main wall s of the quarry. 

The foll owing- species occu r at sta tion 13853, 14.5 miles southwest 
of Drooksvill e, I-l crnanrlo County: 

Ccrithium sp. 
Turritella howcnac Mansfield. 
Cardium aff. C. gacl sden cnse Mansfield. 
Card ium ? sp. . 
Phacoicles sp. 
Sem ele silicata Dall ?. 
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Fig. 1. Contilct of the Suwannee limestone and the Hawthorn formation in the 
left bank of the Suwannee River at \IVhite Springs, F lorida ; about half a mi le 
above old bridge on the vVhite Springs-Lake City road. The head of the ham­
mer is on the contact. Photograph by Herman Gunter, Apri l 22, 1932. 

Fig. 2. Upper surface of the Suwannee limestone in the bed of Suwannee River 
three-fourths mile above the old bricfge on the White-Springs-Lake City road at 
vVhite Springs, Florida. Rive1· at a vtry low :;tage. Photograph t aken by Her­
man Gunter, . Apri l 22, 1932. 
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Suwannee limestone, same horizon as bed 2 miles north of Hudson. 

Alae/uta Cozmty.-The echinoid Rhy11cholawpas gouldii (Bouve) 
has been collected in Alachua County from the following localities: 
station 378b, 2 miles south of Gainesville (L. C. Johnson); station 
6811, Cummer Lumber Company Phosphate Plant No. 10, one mile 
north of Newberry (not in place) (C. vV. Cooke); station 6786. ·Main 
Street, High Springs (T. \V. Vaughan and C. \V. Cooke). 

Colu111bia County.-The following species have been collected from 
a small island in the Suwannee River three-fourths of a mile above 
\Vhite Springs; station 6178 (L. W. Stephenson), station 6774 (T. W. 
Vaughan and C. \iV. Cooke), station 12745 (H. Gunter, G. M. Pon­
ton and \V. C. lVIansfield) : 

Scaphander sp. 
Orth:wlax pugnax hernandoensis Mansfield. 
Ampullina flintensis Mansfield. 
Calliostoma silicatum Mansfield. 
Dentalium ladinum Dall. 
Glycymeris suwannensis Mansfield. 
f.1Iodiolus grammatus Da11. 
Phacoides wacissanus Dall. 
Phacoides hillsboroensis Heilprin ?. 
Cardium brooksvillense Mansfield. 
Chione aff. C. bainbridgensis Dall. 
Rhyncholampas gouldii (Bouve). 

The species listed below have been collected in the Suwannee lime­
stone from the Rhyncholampas-bearing bed which overlies the Ocala 
limestone in an old phosphate quarry one-fourth mile southeast of 
Fort White; station 6818 (C. \V. Cooke, 1913), station 12749 (G. M. 
Ponton and W. C. Mansfield, 1932) : 

Modioll!s grammatus Da11. 
Chione aff. C. bainbridgensis Da11. 
Rhyncholampas gouldii (Bouve). 

The species listed below have been collected from the Suwannee 
limestone at Bass, 7 miles south of Lake City; station 4960, 100 yards 
west of station (G. C. Matson, 1908) ; station 6827, 100 yards south 
of Bass (C. \V. Cooke, 1913); station 12307, about one-fourth mile 
south of Bass, near and on east side of railroad (G. 1\{. Ponton and 
W. C. 1\IIansfielcl): 

Scaphander sp. 
Modiolus silicatus Dall. 
Modiolus grammalus Dall? 
Phacoides wacissanus Dall. 
Rhyncholampas gouldii (Bouve). 
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Fig. 1. Suwannee limestone exposed in old Lyle quarry, 1 Yz miles north of Live 
Oak, Florida. Photograph by \ 1\,f , C. Mansfield. 

.·I. 
SliWAN,Nee Lityl e STO~{e 

Fig. 2. A rock specimen taken from the same place as pl. C, fig. 1, showing the 
contact of the Suwannee limestone (light colored) and the Hawthorn formation 
(dark colored). Specimen collected April 21, 1932, by members of the Florida 
Geological survey and \V. C. Mansfield. Photograph by U. S. Geological Survey_ 
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R.ll)'llchulalll/'as gou ldii (noun~ ) has been collected i!1 Columbia 
County at station 12035. near an old st ream channel near· Florida 
State R oad ~o. Sa, abou t 10 miles \Yest of Santa F e Riwr (G. :\I. 
Ponton and \\'. C. ::\Ians tield ). 

Suwa1mee CounfJ•.-The follo\\·ing species have been collected 
from the old L yle quarry, 10 miles no1·th of Live Oak; stations 6826, 
11109 (C. \V. Cooke ); station 12308 (G. 2\I. Ponton and \ V. C. 
:iVIansfielcl ) : 

Sea ph <. mlc t· sp. . . 
.l:: ttclathurella, l in~Pak cn:; t ,- :\lan,llL'hL 
O li n·ll a Ji ,·coakcnsis :\ lan;lic ld . 
Lnia m ississ ippicn:; is Conrad , 
L~-ria musicina da lli :\fanslic lcl. 
:-;::-lllcu s polygonatus su\':anm•nsis :\J:msl"ie lcl. 
:\ lec trion sp. a. 
Purpura propepost i i.\Ians11eld . 
Tcrcbcl lum hernandoen:;is :\ la nslicld ?. 
Cerithium pascocnsis :\fanslielcl, 
Cerithiu :11 su,,·annen sis :\ [ an:;lield. 
Cet·ithium liveoakcnsis :\h·,ns!ield. 
l\Iodulu s liveoakensis l\Ian,field. 
Turritella cf. T. ha lctbis Dall. 
:\ cnophcwa conchyl iphora Born ' . 
S inum afi. S . imperatum Dall. 
Ampu llin a fl in tcnsis :\Ianslield. 
Gh·n·meri s Stl\\·anncnsi,- :\!amdiel<l. 
G!~·c~· nt e ri s tuckct·ac :\!ansfic ld , _ 
Ra rl)a t ia ;n ardandi ca Conrad?. 
Chlam,·s flintensis Mansfie ld . 
Chl<tm~· s aA·. C ,-aun \nthei H ertl ein. 
Chlam.vs livco;:JI.;:cnsis :\fansfield. 
Ch!am~·s Ji,·coakensis ,,·anncns is l\Jan sfielcl . 
i\ fodi oiu s g rammatus D all. 
Ca rclit a !iYcoake nsis l\bnsfield. 
Vencrica rdia se rri costata hrooks\·i llcnsis Mansfield, 
P haco iclcs wac issanus Dal1 . 
P hacnideo hill sborocns i ; Hcilprin ,_ 
Cardium pt·ccursor Dal i. 
Chione aff. C. ·ha inhri dgen:- is Da11. 
T ell ina s ili cata Dall ?. 
T erecl0? incrassata (Gabh). 
RhyJlcholampas goulcl ii ( Bom·e ). 

The fo llowing species have been collec ted from the Suwannee li me­
stone at Suwannee Sul phur Spring; stat ion 7339. upper bed (C. \ V . 
Cooke); station 11110 (C. \V. Cooke); stat ion 12303 (G. l\I. Ponton 
and W. C. Mansfield): 

"Drillia" aff. D. pleutonica Casev. 
E uclath t.: r clla? livroakensis Man~ fie ld ?. 
Chlamys flinten sis Mansfield. 
Modiolus g rammatus D all ?. 
Cardita liveoakensis Mansfield?. 
Card ium suwannensE-Mansfield. 
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Cardium precu rsor Dall. 
Chione aff. C. bainbridgensis Dall. 
Tell ina sdicata Mansfield?. 
Teredo ? inc rassata ( Gabb). 
Rhyncholampas gou ldii (Bouve). 

Rlvyucholalll('as gouldii (Bouve) has been collected in Suw annee 
County at the following locali ties not previously mentioned in this 
paper: station 12309, east bank of Suwannee River, opposite Ella­
vi lle, 15-20 feet above rive r level; station 12741-2, left bank of Suwan­
nee River 2_0 miles (a irline) above El laville (H. Gunter et a/.); deep 
wells at Padlock, 7 miles south of Live Oak. 

H ami/ton C ounty.-Rhyncholalllpas gou ldii ( Bouve) has been col­
lected in Hamilton County from the following localities: station 12738, 
Suwannee River, right bank, about 4 miles (airline) above Ellaville 
(H. Gunter et a/.); station 12739, Suwannee River, right bank just 
below Noble Ferry bridge, Jasper-Live Oak road, 6 miles (eli rect line) 
above E llaville (H. Gunter et al. ) . 

Taylor Co·zwf:y.-The following species have l:ieen collected from 
the Suwannee limestone at stat ion 12737, along highway no. 19, 9.7 
miles west of Perry (G. M. Ponton and \V. C. Mansfield ): 

Chlamys flinttn sis Mansfield. 
Teredo? incrassata ( Gabb). 
Rhyncholampas gouldii ( Bouve). 

Jefferson County .-The following species were collected from the 
Suwannee limestone at stat ion 12298, rock quarry, 10 miles east­
southeast of Flint Rock (G. Tvi. Ponton and 'vV. C. Mansfield) : 

"Amauropsis" aff. A. burnsii meridionalis Pilsbry. 
Glycymeris tuckerae Mansfield? 
Ostrea sp. aff. 0. anti guensis Brown. 
Chl amys fl in tensis Mansfield . 
Phacoides hillsboroensis Heilprin? 
Tell ina silicata iVIansfield ? 
Teredo? incrassata ( Gabb). 
Rhyncholampas gouldii (Bouve) 

The following species have been collected at station 4990 (F. G. 
Clapp, 1908); station 12299 (G. M. Ponton and W. C. Mansfield, 
1931), \1\falker Spri ng. one-fourth mile south of the railroad and about 
half a mile southeast of \Valker Spring Railroad depot. Fossil s from 
surface material blasted out in the construction of the highway: 

Cerithium liveoakensis Mansfield. 
Chlamys flintensis Mansfield. 
Phacoicles waccisanus Dall. 
T eredo? incrassata (Gab b). 
Rhyncholampas goul cl ii (Bouve). 
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The fo li O\\·i ng species were co llec ted from the Suwannee limestone 
at stations 12301 and 1230.2 along higlm·ay 8 and 10 miles, respect iYcly, 
east of \\·acissa ( G. M. Ponton and \\'. C. Manstie lcl ) : 

Ce rithium hernandocnsis l\[ansfield ?. 
Card ium aff. C. gadsdenense i\ Iansfleld. 
Chione aff. C. hainb r idgens is Dal l. 
T ell ina s ilicata Ma nslield ?. 
R hyncholampas gouldii (Bolll·c) . 

These t\\·o localit ies are th e most weste rly point s at \\· h ich the 
fa una o f the Su\\·annee limestone ha s been fo und. 

LIST OF STATIONS 

The posit ions of U. S. Geological Survey sta tions on th e Su wannee 

limestone are indicated on the map. ligure 2, by numbered squares 

corresponding to numbers in parentheses at the lef t of the sta tion 

numbers in the following list. T he numbered circles indicate localities 

m the Tampa limes tone (see p~ ;;f 9- /f :.L-

HILLSBOROUGH COUNTY 

(28). 11116 (C. W . Cooke, 1927) ; 12766 (G. M .. Po nton and W . C. ·Mans­
field, 1932); T ucker 17 (H. I. Tucker), Blackwater Creek at Seaboard Air Line 
crossing. T ampa limestone and Suwannee limestone. 

PASCO COUNTY 

(29). 12762, prospect pits on property o f F lori da Trap Rock Company, 
about 2}:"1 mil es south of Zephy rhill s (G. M. Ponton and W. C. ;\Jansfield, 1932 ) . 

(30). 7356, one mile north of Hudson (C. \1'!. Cooke) . 
(3 1) . 12761, two miles north o f Hudson (Vv. C. Mansfield and G. M. 

Ponton, 1932 ); ( V•/. C. Mansfield and F . S. MacNeil, 1936). 

HERNANDO COUNTY 

(32). 11113 (C. W. Cooke and Stuart lVIosso m, 1926); 12322 ( H . Gunter 
and W . C. Mansfield , 193 1); 12755 (G. :M. Ponton a nd W. C. Mansfield , 1932, 
lowest pa rt of quarry), Florida Rock Products Company qua rry, ahciut one mile 
so uthwest of Brooksv ill e. 

(33). 7361, Peck si nk, 3Y:; miles west of Broo).;:svi lle on line between sees. 
29-30, T. 22 S., R. 18 E., middl e of N.% sec. (C. W. Cooke, 1915). 

(34). 12318, at abandoned pit o f F lorida State Road no. 15, 5 mil es west 
of Brooksvi ll e (H. Gunter and vV. C. Mansfield, 1931). 

(35). 12317 (f rom all parts of the quarry; 12756 ( fl oor of quarry); 12757 
(mainl y from upper part of qu arry), Flo rid a Port land Cement qua rry, 10.2 
miles northwest of Brooksv ille (T-T. Gunter, G. M. Ponton, 1931-2 ). 

(36). 12758, Camp Concrete Rock qu ar ry, 5.9 mil es north eas t of Brooks­
vi lle (G. M. Ponton and W. C. Mansfield , 1932). 

( 37). 1051 3, small quarry, 7 miles north of Brooksville on In ve rn ess-C itrus 
County R oad (0. B. Hopkins, 1917). 

(38). 7362, Varne's quarry, 2Y( mil es so utheast of Brooksville (C. Vv. 
Cooke, 1915). 
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(39). 12319, abandoned quarry, about 2 mil es south of Brooksvi lle (H. 
Cuntcr and W. C. Mansfie ld , 1931). 

( 40 ). 12320, 2 milrs cast of Bayport (H. Gu nter and W. C. Manslicld, 
1<.13 1 ). 

(41). 7363, I Y" mil es west of Croom (C. W. Cooke, 1915) .. 
( 42 ). 13853, quarry along highway no. 19, 14.5 miles south west of Brooks ­

ville and 2 mil es west o f vVcek iwachee Springs (\Ill. C. iVIan sl~c ld and F . S. 
MacNeil ). 

ALACHUA COUNTY 

(43). 37Sb, 2 miles south of Gainesville (L. C. Johnson). 
( 44). riS ll , Cum mer Lumber Comp2ny Phosphate Plant no. 10, one mile 

north of Newberry. Loose blocks Cassidulus-bearing rock (C. \\T. Cooke, 1913). 

(45). ri7RG, Main Street, High Springs (T. W. Vaughan and C. V-/. Cooke, 
19 13). 

COLUMBIA COUNTY 

(4o). 6178 (L. W. Stephenson, 1908); 6774 (T. W. Vaug-han and C. W. 
Cooke, 19 13 ) ; 12745 (H. Gunter. G. M. Ponton and W. C. Mansliclcl, 1932), 
small isla nd in S uw a nn ee H.i,·er three-fourths mile above \11/hite Springs. 

(47). 68 18 (C. V-.T. Cooke, 1913 ) ; 12749 (G. M. Ponton and vV. C. Mans­
field, 1932), old phosphate quarry one-fourth mile southeast of l'ort VVhite. 

(4R). 4960 (G. C. Matsun. 1908); GS27 (C·. W. Cooke, 1913); 12307 (G. 
M. Ponton anrl V/. C. Mans!Jeld, 1931), near Bass. 

( 49). 12035, near an old st ream channel near Florida State l~oad no. 5a, 
about 11/t miles west of Santa Fe River (G. JV[. Ponton and \V. C. Mansfield, 
1 !).3 1). 

Sl!W."-NNEB COUNTY 

(50). r.RZri. 11\09 (C.\"' · Cooke. 1913. 1926); 12308 (G. M . Ponton and 
W. C. :\ lans licl d, 19.3 1-2), o ld Ly le qua rry , I Y:t mil es no rth of Li,·e Oak. 

(5 1). 12309. east b::mk of Suwannee Rive r, opposite Ellaville, 15-20 feet 
ahn\"l' ri,·c r level (T-T. Gunter. G. lvf. Ponton. V•l . C. Manslielcl. 1931-2). 

(52). 12711-2, left hank o f Su\\·annee River, 2Y" miles (air lin e) abm·e 
Ellavilk or al1 fl l1t one mile ahow Clarks fishing camp (H. Gunter, C . :\f. Ponton 
anrl W. C. Mansfield, 1932). 

(S:l) . 7339 (C. Vl. Cooke, 19 15, upper bed); 11110 (C. W. Cooke, 1926); 
123o:l (G M . Pouton and \1-/. C. iVhnsfield, 1931), Suwannee Su lphur Sprinp;. 

H AMILTON COUNTY 

(54). 12738, right bank of Su\\"annee River about 4 miles (a ir line) aboYe 
E ll avi ll e (H. G untet·, G. M. Ponton and W. C. Mansfield , 1932) . 

(55). 12739, rig ht bank of Suwannee River just below Noble Ferry bridge, 
about 6 mi les (air line) above Ellaville (H. Gunter and \71/. C. Mansfield). 

'L\ YLOH COUNTY 

(56). 12737, along highway · no. 19, 9.7 miles northwest of Perry (G. M. 
Ponton anrl \71/. C. Mansfield, 1932) . 

. !EFF1cl1SON COuN TY 

(57). 12298, rock quarry 1% miles east-southeast of F lint Rock (G. M. 
Ponton and W. C. Mansfield, 1931). 

(58). 4990 (F. G. Clapp, 1908): 12299 (G. M. Ponton and W. C. Mans­
field , 1931), \\Talker Spring, one-fourth mile south of the railroad and about 



MOL LUSKS OF TAl\II'A .\N D SU \VANl\ EE LHI ESTU:'<ES 61 

half mile southeast of \Valker Spr ings ra ilroad depot. Fossils from surface 
rock blasted out in th e constr uct ion of the highway. 

(59). 12301 ; (60), 12302, along highway 10 and 8 mi ll:~ . respectively, east 
of Wacissa (G. M. Ponton and W. C.. lVIa nslicld , 1931). 

GEOGRAPHICAL DISTRmUTION OF THE SUWANNEE LIMESTONE 

T he map. figure 2, shows the southernmost ex posure of the Suwan­
nee limestone to be in the northeaste rn part of H ill suorough County 
along Blackwater Creek ( no. 28). It appears at the surf ace in the 
southeastern part ( no. 29) and aga in in the northw este rn par t ( nos. 
30, 31) of P asco County. In nea rly a ll of Hernando County, the 
Suwannee limestone ei ther crops out at th e stu·face o r is ove rlain by 
later deposits (nos. 32-42 ). 

Remnants of this limestone, usually resting on the Ocala limestone 
of Eocene age occur in Alachua Coun ty ( nos. 43, 44 and 45) ; and in 
Columbia Coun ty ( nos. 47. 48, 49). In S uwannee County, it has been 
quarried near Live Oak (no. SO), and is exposed along the Suwannee 
River from E ll aville ( no. 51 ) to Whi te Springs ( no. 46) . 

\Vest of the Suwannee River the Suwannee limestone crops out 
at 9.7 miles northwest of Perry, Taylor County ( no. 56) ; a t F lint 
Rock ( no. 57) ; at \Valker Spring ( no. 58) ; and along the highway 
8 and 10 mil es east of \ iV ac issa ( nos. 59, 60 ), J efferson County. 

DISTRIBUTION OF SPECIES IN THE SUWANNEE LIMESTONE 

T he fo llowing lis t includes the species (Gast ropoda, Pelecypocla, 
Scaphapocla, and Echinoidea) in the Su wannee limes tone. (See table 
of di stribution, inse rted on back cover page.) T he li st of species from 
Blackwate r Creek . Hernando Coun ty, is given on page 51. 

RESUME OF THE suwANNEE LIMESTONE 

T he Suwannee lim estone is typically exposed along the Suwannee 
R iver, F lor ida, from Ellaville, where it unconfo rmably overli es a whi te 
limestone containing Vicksburg (O ligocene) fossil s, to a sho r t d is­
tance above \ Vhi te Sp rings, where it is unconfo rmably overl ai n by 
the i\Jiocene Hawthorn fo rmation. Another large area of the Suwan­
nee limestone centeri ng near Urooksv ille, H ernando Coun ty, li es be­
tween th e Eocene Ocala I imestone (on the north ) and the iVl iocene 
Tampa limestone (on the south ) . \ \'est of the Sm,·ann ee 1\ iver, thi s 
limestone crops out a few mil es west of the Aucill a 1\i vc r, Jeffe rson 

County. 
The fa un a of the S uwa nnee limestone, as a wlwlc, li ved dur ing 

the latte r part of the time represented by the Fl int 1\ive r fo rm ati on 

(Oligocene). 
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Cooke" correlates the Flint River formation ( S. C., Ga., and Ala.) 
wi th the Chickasawhay marl member of the Byram marl (Ala. and 
~ fiss.) ; the Antigua formation (Leeward Islands) ; and the Meson 
fo rmation (Mexico). The Flint River formation is correlated with 
the European Rupelian. 

The faun~ of the Tampa limestone was derived from that of the 
Suwannee limestone. Some species appear to be confined to the 
S uwannee limestone. As noted before, the echinoid Rhyncholampas 
gouldii (Bouve) has not been found in deposits now referred to the 
Tampa limestone. It is not known with certainty whether some species 
d redged from the Blackwater River in Hillsborough County came 
from the Tampa limestone or from the Suwannee limestone. 

The fauna indicates warm water conditions rather than cool. 

The contact between the Suwannee limestone and the succeeding 
Tampa limestone has not been observed, but the transgression of the 
Hawthorn formation beyond the shore line of the Tampa, as ob­
served at \Vhite Springs, Suwannee River, causing the Hawthorn to 
rest directly on the Suwannee limestone, indicates a hiatus between 
t l1 e Suwannee and the Hawthorn. 

'" Cooke , C. \ V., N o t es o n th e Vic-k s l~ urg g r oup: B ull. A m e r. Assoc. P e trol e u m 
Geologis t s , vo l. 1 ~ , n o . 8, pp. 1171, 117 2, Au g ., 193 5. 
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DESCRIPTIONS OF SPECIES OF THE TAMPA AND 
SUWANNEE LIMESTONES 

Phylum .i\IOLLUSCA 
Class GASTROPODA 
Subclass A?\ISOPLEURA 

Superorder EUTHYNEtfRA 

Nonmarine species 

In recording the land and fre sh-water species, the writer has fol­
lowed Dall's classification as given in the U . S. National Museum 
Bulletin 90. In some instances Dall referred speci es provisionally to 
certain genera. Some of these species may belong to other genera 
and some closely related form s perhaps should be united under one 
specific name. The main purpose, however, is to record in other 

deposits the forms identical with or similar to those occurring in the 
Tampa usi lex beds. " The marine forms follow the non-manne. 

Order PULMONATA 
Fami ly HELICIDAE 

Tribe BELOGO?\A 
Genus CEPOLIS :tviontfort, 1810 

Key to species of the genus Ccpolis 
Shell rotund , full and rolm ded with a rather low sp ire ..... .. .......... ........... C. latebrosa 
Shell depressed, body whorl slightly angled at the periphery ................ [. i11strul/l.osa 
Shell elevated and moderately nanow; whorl s full and rounclecl ............ C. direpta 

Subgenus PLAGIOPTYCI-IA Pfei ffer, 1856 

CEPOLIS (PLAGIOPTYCHA) LATEBROSA (Dall) 

1890. Helix (J ean11eretia.) lateb rosa. Dall, Wagner F ree In st. Sci. Trans., vol. 
1, p. 8, pl. 1, figs. 8, Sa. 

1915. Cepolis (Piagiopt:,,cha) lalebrosa Dall, U. S. Nat. :Mus. Bull. 90, p. 22, 
pl. 2, figs . 13, 17, 19. 

Holotype: U. S. Nat. Mus. No. 111 944. 
Type locality: "silex bed," Ballast Point, Tampa Bay, F lorida. 
H ori zon: T ampa limestone, lower i\Jiocenc. 

The shell of thi s species is rotund, with a rather low spire ancl 
weakly convex whorls; margin of lower lip within supporting a large 
callus. 

The holotype is the only spec imen at hand. 
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CEPOLIS (PLAGIOPTYCHA) IN•STR.UMOSA (Dall) 

1890. Helix (Jeanne1·etia) inslnt111o·sa DaJI , Wagner Free Inst. Sci. Trans., val. 3, 
pt. 1, p. 9, pl. 1, figs. 7, Sb. 

1915. Ce{'olis (Plagioptycha) inslrumosa Dall, U. S. Nat. Mus. Bull. 90, p. 23, 
pl. 2, figs. 6, 15. 

Cotypcs : U. S. Nat. Mus. No. 111945. 
Type locali ty : "silex bed," Ball ast Point, Tampa Bay, F lo rida. 
Horizon: Tampa limestone, lower lVI iocene. 
The shell of this species is depressed and the body whorl is angled 

at the periphery. 
The species has not been recognized outside of its type locality. 

CEPOLIS (PLAGIOPTYCHA) DIR.EPTA (Dall) 

1890. Hdi.r (Jeauncretia) direpta Dall, Wagner F ree Inst. Sci. Trans., vol. 3, 
pt. 1, p. 10, pl. 1, iigs. 7a, 7b. 

1.900. lleli.r (Plagioptyclza) direpta Dall , idem., pt. 5, pl. 39, figs. 4, 5. 
1915. Ccpolis (Pinqioptycha) dircpta Dall , U. S. Nat. lVIus. Bu ll. 90, p. 23, 

pl. 2, figs 12, 14. 

Holotype·: U.S. Nat. M us. No. 111955. 
Type locali ty: "s ilex bed," Ballast Point, Tampa Bay, F lorid a. 
Horizon : Tampa limestone, lower Miocene. 
The shell of this species is elevated, rather narrow; the who rls are 

full and rounded. 
Other occurrence: Sixmile Creek near O rient Station, Hi lls­

borough County (Tucker). 

Tribe EPIPI-IALLOGONA 
Genus PLEUODO NT E F ischer de Waldheim, 1808 

Key to the species of th e genus Pleurodonte: 

Shell la rge, lo\1'-spired, whorls carinated, umbilicus concealed in th e adult 
................ ... ................................................................. .. ................................ .?. haruspica. 

Shell r ather small, low-sp ired, whorls rounded, umbi licus not covered, P. crnsta 
Shell simil ar to P. cn rsta, but small er ............................................ .............. ?. cllllclator 
Shel l similar to P . crusta, but larger, n;ore covered umbili cus and with a 

more flattened base (Dall ) .................. .. .. .. ............................ .?. dies />iter 
Shell of medium size, low-spired, umbil icus nea rly concealed ...... .. ?. kendrickc11sis 

PLEURODONTE HARUSPICA (Dall) 

1890. Helix (.Tcannertia) lwruspica. Dall , vVagner Free Inst. Sci. T rans., val 3, 
pt. I , p. 11 , pl. 1, figs. i c, 7d. 

1915. Plcrtrodontc haruspica. Dall, U. S. Nat. Mus. Bu ll. 90, p. 23, pl. 1, figs. 
12, 13, 14 (para type); pl. 2, fig. 11 (holotype) . 

I-Iolotype: U.S. Nat. :\Ius. 11 1957; flgured paratype : U.S. Nat. 
Mus. No. 165005. 

Type locality: "silex bed," at Ballast Point, Tampa Bay, Florid a. 
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Horizon; Tampa limestone, lower Miocene. 
Other occurrence: Sixmile Creek, near Orient Station, Hills­

borough County (Tucker), one silici ned specimen. 
The shell of this species is large and low spired, with carinated 

whorls. The young shell is preforate. but adult specimens have the 
umbilicus hermetically sealed . 

PLEURODONTE CRUSTA (Dall) 

1890. Helix Ucaiii/CI"Ctia) crusta Dall, vVagner Free Inst. Sci. Trans., vol. 3, 
pt. I, p. 9, pl. I. fig s. 6e, 6i (holotype): figs. 4, 4a, 4b (para type). 

I915. P!eurodonte crusta Da11, U. S. Nat. Mus. Bull. 90, p. 24, pl. 2, figs 8, 16 
(hc,lotype). 

Holotype: U.S. Nat. Mus. No. 111946; paratype 111947. 
Type locality : "silex bed," Ballast Point, Tampa Bay, Florida. 
Horizon: Tampa limestone, lower lVIiocene. 
The shell of this species is small, low spired with rounded whorls. 

The umbilicus is uncovered. This species appears to be confined to 
the area of its type locality. 

PLEUB.ODONTE CUNCTATOB. (Dall) 

1890. Helix (.Tcannerrtia) crusta var. cu11ctator D~.l1, \;yagner Free Inst. Sci. 
Trans., vol. 3, pt. I, p. 10. 

I915. Pleurodonte cmzctt!lo1· Da11, U. S . N at. Mus. Bull. 90, p. 24. pl. 4, figs. 8, 9. 

Holotype: U.S. Nat. Mus. No. 111950. 
Type locality: "silex bed," at Ballast Point, Tampa Bay. Florida . 
Horizon: Tampa limestone, lower Miocene. 
This species is similar to P. crusta, but Dall states that it is smaller, 

with a more bevelled base in the area of the umbilicus; however, it is 
very closely allied to P. crusta. 

Other occurrences: Sixmile Creek, near Orient · Station, Hills­
borough County (Tucker) ; station 12292, Cherokee sink, ·wakulla 
County (internal molds, specific determination not confirmed) ; sta­
tion 12726, 2.2 miles above \iVillis bridge on the Chipola River (inter­
nal molds, determination not confirmed) ; station 7353, between An­
thony and Martin, Martin County (external mold, identification not 
confirmed) ; station 12300, 1 Y<i miles N. E. of Lloyd, Jefferson 
County (Internal mold, determination not conn rmed). 

PLEUB.ODONTE DIESPITEB. (Dall) 

I890. !-I elix (! canncretia ) diespitrr Dall, vVagncr Free Inst. Sci . Trans., vol. 3, 
p. 10, pl. 1, f1gs. 1, Ia. (Figure based on se ver;)! partly defective speci­
mens.) 

1915. P!curodontc dicsj>itcr Dall, U. S. Nat. Mus. Bull. 90, p. 24, pl. 2, figs. 
18, 20. 

5-G. Surve y 
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Cotype: U.S. Nat. Mus. No. 111951. 

Type locality: "silex bed" at Ballast Point, Tampa Bay, Florida. 

Horizon: Tampa limestone, lower Miocene. 
Dall states that . this species resembles P. C1'ttsfa in form but is 

larger with a more covered umbilicus, more horizontally flattened 
base and a larger and more oval aperture. 

This species appears to be confined to the area of its type locality. 

PLEURODONTE XENDB.l:CXENSIS Mansfield, n. sp. 

Plate 1, Figures 8, 11, 14 

Shell solid, with a very low spire consisting of 4 Yz whorls. Suture 
shallow, close-fitting but not appressed. Early whorls very weakly 
convex. Body whorl narrowly rounded at the periphery. Aperture 
wider than high; lower margin nearly at right angles with the axis 
of the shell. Peristome of aperture thickened and reflected. Parietal 
wall covered with a rather heavy wash of callus. Umbilicus nearly 
concealed, only a small chink lies behind the peristome. The shell is 
smooth except for faint growth lines. 

Holotype (U. S. Nat. Mus. No. 495996) measures: Height, 
10.8 m111.; greatest diameter, 21.0 111111. 

Type locality: Station 12314, Cu111mer Lumber Company quarry 
at Kendrick, 4.8 miles north of Ocala, Marion County, Florida; from 
a bed about 3 feet thick that overlies the Ocala (Eocene) limestone. 

Horizon: Tampa limestone, lower Miocene. 
Plew·odonte hendrickensis) n. sp., has a lower spire than the species 

referred to this genus from the "si lex bed" at Tampa Bay. 

Genus HUMBOLDTIANA von Ihering, 1892 . 

H'O'llllBOLDTXA.NA? TUCXERAE Mansfield, n. sp. 

Plate 1, Figures 9, 12 

Shell of moderate size, globose, wider than high, rather thin and 
consisting of about 40 whorls in all. Apical turn corroded but ap­
parently lowly domed and rapidly enlarging. Following whorls evenly 
convex. Suture shallo\:v, weakly appressed. Last whorl composing 
most of the shell, similarly rounded above and below. Sculptured with 
rather coarse reh·active growth lamellae. Aperture oblique and a little 
wider below than above; margin weakly reflected. Parietal wall prob­
ably originally covered \:vith a thin callus. Umbilicus small, partly con­
cealed at the upper part by the dilation of the peristome. Columella 
weakly concave medially. 
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Holotype measures: Height, 14 mm.; greatest diameter, 20 mm. 
Type locality: Sixmile Creek, near Orient Station, Hillsborough 

County, Florida. Collected by .Miss Helen I. Tucker . 
Horizon: Tampa limestone, lower Miocene. 
Only two specimens were received with the material from Miss 

T ucker, the holotype being a little bette r preserved but a little smaller 
than the other specimen. 

U. S. Nat. Mus. No. 4959340. 
I am not certain that the specimens belong to the genus Hunz ­

boldtimza.. In gei'Jeral outline th ey appear closely related to H. lr.rana 

Pilsbry from T exas. The surface of the shell is somewhat corroded 
and no color bands or granulose ornamentation can be seen, if orig­
inally present. 

Tribe POL YGYRA 
Genus POLYGYRA Say, 1818 

POLYGYRA ADAMNIS (Dall) 

1890. Helix (Pol)•gyra) adamnis Dall, Wagner Free Inst. Sci. , Trans., va l. 3, 
pt. 1, p. 12, pl. 1, figs . 5, Sa. 

1915. Pol}·g::;ra adan111is Dall, U. S. Nat. Mus. Bull. 90, p . 24, pl. 2, figs. 7, 9. 

Holotype: U. S. Nat. Mus. No. 111959. 
Type locality: "silex bed," at Ballast Point, Tampa Bay, F lorida. 
Horizon: Tampa limestone, lower Miocene. 
This species has not been recognized outside of its type locality. 

Family BULIMULIDAE 
Genus DULIMULUS Leach , 1814 

Key to the species o f genus Bulimulus 

S h ell moderately long and w ith a r elati vely long body whorl ............ B. floridanns 
Shell small, r ather stout, whorls slightly convex ..... ............... ... ......... B. !z eilprinian fls 
Shell rather la rge and stout .. ........... ............ .. .. ........ .... .......... ... ............ ... .. . B. amcricanus 
S hell s imila r to B. amcricamts but a little more slender , .............. ............ ...... .. .. 

.............. ........................................................................... B. americanus var. partulill1t>' . 
Shell more slender than B. OI II CricallltS and with st ronger g rowth lines .......... .. 

...................... .................. .. ....................... ............................... 8. am ericanus var. laxus 
S hell o f moderate size and moderately slender ....... ..................... .............. .. 8. tam,f'ac 
S hel l simila r to B. hci/brinianus but more slen d er .......... .. .. ..... ... ........ .......... B. ballistac 
S hell sma ll , ve ry slende r .......... .. ............ ... .... . .. .. ... .. .............. .... .. . 8 . stea r11 sii 
Shell s mall , r ather stout, s im ila r to B. !zei/prilliallltS ................... ..... .. .... .. .... 8. tartilla 
S h ell sma ll and rather slender .... .. .. .. .............. ............ .......... .. .................. .. .... 8 . re111olina 
S hell very la rge .. ........ .. ............ . ....... .. .................................. B. amcrica1111S <mlmllac 

Subgenus HYPERAULAX Pil shry, 1897 

BULIMULUS (HYPERAULAX) FLORIDANUS Conrad 

1846. Bu/inws f lo ridanus Conrad, Amer. J ou r. Sci., se r. 2, va l. 2, p. 399, lig. 1. 
18o5. B ulimus floridanus Conrad, i\ mer. J our. Conch ., va l. 1, p. 144, pl. 11, 

fig. 11. 



68 i'f .ORJDA GEOLOGJC\ L SU RVEY-11ULLETIN FIFTEEN 

1881. B uliumlus lonyacvus Ancey, Le Natu raliste, 1881, p. 414. 
1890. Ruli111ulus (?A •1 clus) floridamts Conrad. Du. ll , Wagner Free Inst. Sci., 

T rans., vo l. 3, pt. 1, p. 5, pl. 1, fig. 11. 
1915. Bulilllulus (J-!ypcraula.r) floridauus Conrad. Da ll , U. S. Nat. Mus. Bull. 

90, p. 25, pl. 2, fig . 2. 

Type not found in the collection of the Academy of Natural Sc i-
ences, P hiladelphia. 

Type locality: "silex bed. " Ballast Point, Tampa, Florida. 
Horizon: Tampa limestone, lower Miocene 
Accordi ng to Da11," B. floridanus differs from B. a'lll erica1'1us and 

B. heil priuia1111s in being more elongated and less abruptly tapered at 

the ends. 

BULIMULUS (HYPEBAULAX) HEILPBINIANUS Dall 

1890. Bulimu./l!s ( F A uctus) hci/priniauus Dall , Wagner Free Inst . Sci ., Trans., 
vol. 3, pt. 1, p. 6, pl. 1, figs. 6b, 10. 

1915. Bulimulus (Hypcrau la.r) hcilt•riuianus Dall, U. S. N" at. Mus . Bull. 90, 
p. 25, pl. 2, figs . 1, 10. 

Holotype: U. S. Nat. Mus. No. 111962. 
Type locality: "si lex bed, Ballast Point , Tampa Bay, F lorida. 
Horizon: Tampa limestone, lower lVIi ocene. 
T his species is small , fusiform with a rather pointed conical spire. 

The suture is distinct but not deep. 

BULIMULUS (HYPEBAULAX) AMEBICANUS (Heilprin) 

I887. Partula amcricaua Heilprin, ·wagner Free Inst. Sci., Trans., vol. 1, p. 
115, pl. 16, fig. 60. 

1890. B ulimulus ( ? Auchts ) amcricauus (Hci lprin ). Dall , \Vagner F ree Inst. 
Sci., Trans., vol. 3, pt. I , p. 7, pl. I, figs. 9, 9a (with varieties partuliuus 
and lax us ). 

191i Buliumlu s (Hyf•craulax) ainrric01111S (Hei lprin) . Dall, U. S. Nat. l\-Ius. 
Bull. 90, p. 26, pl. 2, fig. 5 (forma typica) ; pl. 3, fig. 3 (forma typica) ; 
pl. 4, fig. 12 ( var. f>a r tuliuus ), pl. 4, fig. 14 ( var. laxus) . 

Holotype: Forma typica deposited in the co1lection of \Vagner 
Free Inst. Science, P hiladelphi a; var. pa-rtulin11s (U. S. N. M. No. 
111970) and var. /a.rus (U. S. Nat. Mus. No. 111 971) deposited in the 
U. S. Nat ional Museum. 

Type locality : '' silex bed,'' Ballast Point , Tampa Bay. Florida. 

Horizon: Tampa limestone, lower Miocene. 
The species is rather large and stout. It is the most abundant 

species in the ''silex bed .' ' 
Other occurrence: Sixmile Creek. near Orient Station, Hill s­

borough Coun ty (Tucker). An imperfect specimen, coll ected at sta-

" Dal!, W . H ., \Vn g-n e r FrC'o ln Ht. Sc i. Tra n s .. \"01. ~. pt. I , p. G, 1 8 !10 . 
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tion 1229-1- , 2.5 miles south of Crawfordv ille, \ Vakulla Coun ty, ap­
pears to belong or is closely al lied to B. americanus. 

B. a/1/ cr·icanlls va r. partulinus is very si mila r to B. alllcrican us but 
B. a111 ericanus var. laxus is more slender than the typical form . 

BULIMULUS (HYPEB.AULAX) TAMPAE D a ll 

1915. Bu!inw lus (I-lyf>craulax) lalllf>ac Dall , U. S . Nat. :tvius. Bull. 90, p. 20, 
pl. 1, fig. 3. 

Holotype: U. S. Nat. Mus. No. 16501 2. 
Type locali ty: ''s il ex bed," Ballast Poi nt , Tampa Bay, F lorida. 
Hor izon: Tampa limestone, lower Miocene. 
T he shell of this species is of moderate size and subfusiform 111 

outline. 
BULIMULUS (HYPEB.AULAX) BALLISTAE D all 

1915. Bulimulus (1-Jyperaulax ) ballistnc Dall , U. S. 1\'at. M us. Bull. 90, p. 26, 
pl. 1, fig. 5. 

Holotype : U. S . Nat. M us. No. 165013. 
Type locality : "silex bed,' ' Bal last Poin t, Tampa Bay, F lorida. 
Horizon : Tampa limestone, 10\Yer :\J iocene. 
Shell si mil ar to JJ. lz eilprinianus but more slender. 

BULIMULUS (HYPEB.AULAX) STEAB.NSII Dall 

1890. Hulinllllus ( ?Ancl11s) stcamsii Dall , \Vagner Free Inst. Sci .. Tr~111s., vol. 
3, pt. 1, p. 7, pl. 1, fig. 12. 

1915. Bulinz ulus (Hyperaulax) stcanzsi£ Dall , U. S. Nat. M us. Bu ll. 90, p. 27, 
pl. 2, Jig. 4. 

Holotype: U . S. Nat. :\I us. No. 111964. 
Type locali ty: "silex bed," Ball ast Poin t, Tampa L\ay, F lorida. 
Horizon : Tampa limestone, lower :.\I iocene. 
Shell · rath er small and very slender. 

BULIMULUS (HYPEB.AULAX) TOB.TILLUS D a ll 

1915. nutinzu lus (Hypcrnulax) tort illa Dai! , U. S. Nat . i\'lus. Bull. 90, p. 27, 
pl. 1, fig . 2. 

Holotype: U. S . Nat. rvius. No. 165015. 
Type locali ty: "silex bed," Ballast Poin t, Tampa Bay, F lorida. 
1-Jori zon: Tampa limestone, lower Miocene. 
Shell small , rather stout, similar to B. lz cilprinianus. 

BULIMULUS (HYPEB.AULAX) B.EMOLINUS Dall 

1915. R!!limulus (1-lyf>eraula.r) rc111o lina Dall , U. S. Nat . Mus. Bu ll. 90, p. 27, 
pl. 1, fig. 18. 

Holotype: U. S. Nat. M us. No. 165014. 
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Type locality: "silex bed," Ballast Point, Tampa Bay, Florida. 
Horizon: Tampa limestone, lower Miocene. 
This species is somewhat similar to B. tmn.pae but smaller and more 

slender. 

BULIMULUS AMEBICANUS WAXUL.LAE Mansfield, n. subsp. 

Plate I. Figures IO, I3 

A number of specimens, one an external mold and a number of in­
ternal molds, were collected at station 12293, about 200 yards south 
of Wakulla railroad station, Wakulla County, Florida, and about 16 
miles south of Tallahassee. These specimens appear to be closely re­
lated to B1.tl·imulus am.ericmms Heilprin and until better specimens 
may be procured are placed as a subspecies of Heilprin's species. 

The mold of the new subspecies is twice the size of the largest 
specimen of Heilprin's species. The molds reveal a rather stout shell 
with moderately inflated whorls. Only retractive growth lines orna­
ment the shell. 

An impression of an external mold measures: Height, 30 mm.; 
greatest diameter, about 17 mm. 

Holotype: U. S. Nat lVI us. No. 495932. · 
Horizon: Tampa limestone, lower Miocene. 

Family CERIONIDAE 
Genus CERION Bolten, 1798 
Section EOSTROPHIA Dall, I890 

CEB.ION (Eostrophia) ANODONTA (Dall) 

I890. Strophia (Eostroplzia) anodonta Dall, vVagner Free Inst. Sci. Trans ., 
vol. 3, pt. I, p. I3, pl. I, figs. 8c, 8d. 

I9IS. Cerion (Eostrophia) aJlodonta (Dall), U. S. Nat. Mus. Bull. 90, p. 28, 
pl. I, fig. IS. 

Holotype: U. S. Nat. Mus. No. 111972. 
Type locality: "silex bed," Ballast Point. Tampa Bay, Florida. 
Horizon: Tampa limestone, lower Tvl iocene. 

Other occurrence: Sixmile Creek, near Orient Station, Hillsbor­
ough County, Florida (Tucker) (? Mansfield and MacNeil): station 
12294, 2.5 miles south of Crawfordville, ·wakulla County, Florida; 
station 12292, Cherokee sink, Wakulla County, . Florida (external 
mold, identification questioned) ; station 12293, vVakulla Station vVa-

' kulla County (external mold, identification questioned). 

CEBION (Eostrophia) ANODONTA VAB.. ·rLOB.IDANUM Dall 

I915. Cerion (Eo·strophia) a1zodoHia var. floridamtm Dall, U. S. Nat. Mus. 
BulL 90, p. 28, pl. 3, fig. 4. 
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Holotype: C. S. Nat. Mus. No. 111975. 
Type locality: ''silex bee!, " Ballast Point , Tampa Bay, F lorida. 
Horizon : Tampa limestone, lower lVI iocene. 
T his variety is shorter and stouter than the typical fo rm. 

Genus MICROCERION Daii, 1915 

MtCROCEBION FLORIDANUM Dall 

1915. Microrcrion floridamtm Dall, U . S. Nat. Mus. Bull. 90, p. 29, pl. 1, figs. 
16, 17. 

I-Iolotype: U . S. Nat. Mus. No. 165018. 
Type locality: " silex bed," Ballast Point, Tampa Bay, Florida. 
Horizon: Tampa limestone, lower Miocene. 
This species is very rare; it has not been found outside of its type 

locality . 
Family PUPILLIDAE 

Genus PUPOIDES Pfeiffer, 1854 

PUPOIDES PILSBRYI D all 

1915. Pupoides pilsbryi Daii, U. S. Nat. Mus. Bul l. 90, p. 29, pl. 1, fig. 6. 

Holotype: U. S. Nat. Mus. No. 165017. 
Type locality: "si lex bed," Ballast Point, Tampa Bay, Florida. 
Horizon: Tampa limestone, lower Miocene. 
Dall states that the pillar and aperture of this species are without 

teeth or callosities. The figured specimen (Dall, pl. 1, fig. 6) has 
teeth and it is not the same as the specimen in the U . S. Nat. Mus. 
marked "Type." T he figured specimen may not be the specimen de­
scribed by Dall . 

Family UROCOPTIDAE 
Genus UROClSl PTIS Beck, 1837 

UBOCOPTIS FLORIDANA (Da.ll) 

1890. Cylind1·el/a floridana Daii, Wagner Free Inst. Sci. Trans., vol. 3, pt. I, 
p. 13, pl. 1, fig. 6a. 

1915. Urocop tis floridmza Dal1 , U. S. Nat. Mus. Bul l. 90, p. 30, pl. 1, fig . 4; 
pl. 2, fig. 3 (holotype). 

Holotype: U.S. Nat. M us. No. 111976. Figured paratype: U.S. 
Nat. M us. No. 165019. 

T ype locality: "silex bed," Ballast Point , Tampa Bay, F lori da. 
Hori zon: Tampa limestone, lower Miocene. 
T his species appears to be confi ned to the area of its type locality. 
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Family PLANORBIDAE 
Genus PLANORBIS Miiller, 1774 

PLANORBIS TAMPAENSIS Dall 

1915. Pla11orbis tamj>acllsis Dall, U. S. Nat. Mus. Bull. 90, p. 30, pl. 1, fig. I. 

Holotype: U. S. Nat. Mus. No. 165020. 
Type locality: "silex bed," Ballast Point, Tampa Bay, Florida. 
Horizon: Tampa limestone, lower Miocene. 
The holotype, a poor specimen, is the only specimen in the collec­

tion at the U. S. National :Museum. 

Section TORQUIS Dall, 1905 

PLANORBIS (TORQUIS) WILLCOXII Dall 

1890. Pla11orbis willco.rii Dall, Wagner Free Inst. Sci., Trans., vol. 3, pt. 1, 
p. 4, pl. 1, figs. 6c, 6d. 

1915. Pla11orbis (Torquis) willcoxii Dall, U. S. Nat. Mus. Bull. 90, p. 31, 
pl. 3, figs. 5, 6. 

Holotvpc: U. S. Nat. Mus. No. 111938. 
Type locality: "silex bed," Ballast Point, Tampa Bay, Florida. 
Horizon: Tampa limestone, lower Miocene. 
The holotype is the only specimen in the U. S. National Museum. 

PL.ANOBBXS (TOB.QUXS) EL~SUS Dal.l 

1915. Planorbis (To·rquis) elisu.s Dall, U. S. Nat . Mus. Bull. 90, p. 31, pl. I, 
figs . 8, 9. 

Holotype: U. S. Nat. Mus. No. 165021. 
Type locality: "silex bed," Ballast Point, Tampa Bay, Florida. 
Horizon: Tampa limestone, lower l\1iocene. 
The holotype and only specimen, is smaller than P . w illco.t·i·i and 

the 1·elationship to it is difficult to detem1ine. 

Family OLEACINIDAE 
Genus SPIRAXIS C. B. Adams, 1850 

SPmAXIS? TAMPAE Dall 

Plate 1, Figure I. 
1915. Sj>iraxis ? ta111j>ac Dall, U. S. Nat. Mus. Bull. 90, p. 31. 

Holotype: U. S. Nat. Mus. No. 214738. 
Type local ity : "s ilex bed," Tampa, Florida. 
Horizon: Tampa limestone, lower Miocene. 
The holotype is the only specimen in the U. S. National Museum. 
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Marine species 
Order OPISTHOBRANCHIATA 
Suborder TECTIBRANCHIATA 

Fami ly ACTEONIDAE 
Genus ACTEON Montfort, 1810 

ACTEON TAMPAE Dall 

1915. .rlct con ftllll{>ac IJall, U. S. Nat. l\'l us . !:lull. 90, p. 32, pl. 4, fig. 10. 

Dall described this species as follows: 
' 'Shell short, inflated , with a short, ra ther acute spire and abo11t live \\'horls; 

nucleus rounded, smooth ; suture distinct ; general surface smooth except for 
th e spiral sculpture, which consists o f two close-set equidistant deep grooves 
in front of the suture which make the interspace and the sutural margin look 
like rounded threads; near the periphery and in front of it are two or three 
distant sha llower striae; on the base and extending to the anterior end are se\·en 
or eight equidistant, moderately impressed striae; aperture moderately wide, the 
margins thick and solid, the pillar with one strong plait; there is no umbilical per­
foration but a narrow depressed smooth space behind the pillar. 

"Height 7, diameter 4.5 mm. 

''Tampa silex beds, at Ballast Point, Tampa Bay, Florida. U . S. Nat. !vlu s. 
No. 166094." 

Horizon: Tampa limestone, lower l\.fior2ene . 

Act eon shilohensis vVhittield, a spec ies from the Kirkwood for­
mation, middle Miocene, o f New J ersey, has a higher and more tur­
reted spire than A. ta111pac Dall and also differs in other features. 

Acterm la'll!pac i:o represented by a single individual which consti­
tutes the holotype. I have not seen it outside of its type locality. 

Family ACTEONIDAE 
Genus ACTEOCINA Gray, 1847 

ACTEOCINA WETHEB.ILLI I. Lea? 

I find only one specimen collected at La Penotiere's sulphur spring, 
about 6 miles northeast of Tampa, Fla., and labelled " Tornatina" wcth­
erilli Lea" under No. 97469 in the U. S. National Museum collection. 
Another poorly prestrved shel l which may belong to this species was 
coiiected by me at Ballast Point, Tampa Bay, Fla. The holotype of 
Acteocina. wctherilli (Lea)"" came from the Tertiary at Deal, N. ]. 
I have not seen this specimen and am not sure that the specimens 
from the "si lex beds" and the Tampa limestone of Dall referred to the 
species by Dall are correctly identified . 

The specimen mentioned above (U. S. N. ?vl. No. 97469) has about 

' 3 L ea, I saac, Contribut ions to Geology, p . 213, pl. 6, fig. 224, 1833. 
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4 whorls in all , the last whorl comprising most of the shell. The 
spire is acute but not much elevated. A spiral incised line is situated 
below the suture forming a subsutural cord between it and the suture. 
The body whorl is weakly compressed medially and the columella bears 
a single fold. The illustration of the figured holotype of A. weth­
eri!li (Lea) appears to be a relatively shorter shell than the Tampa 
form referred to this species by Dall. 

ACTEOCINA SQtJABBOSA Dall 

1915. Acteocina squanosa Da11, U. S. Nat. Mus. Bull. 90, p. 33, pl. 6, fig. 8. 

Dall described this species as follows: 
''Shell of moderate size, subcylindrical, slightly wider anteriorly, of about 

4 whorls, separated by a very deeply excavated channeled suture; the outer 
margin of the suture is formed by a sharp-edged thin carina, the inner margin 
is duplicated by a layer of enamel so that in the adul t, in the whorls preceding 
the last, the carina seems double-edged; nucleus small, swollen, sunken so that 
the nuclear whorl is not visible above the squarely truncated posterior end of the 
shell; axial sculpture of faint vertical incremental lines, somewhat irregular in 
strength and receding arcuately to and near the carina; spiral sculpture on the 
anterior half of the whc,rl at first faint , but becoming accentuated anteriorly, 
and extend ing to the labial callus, composed of fine, nearly equa11y spaced grooves 
or striae, apparently not punctuate; aperture as long as the shel1, narrow behind, 
where the commissure is deeply incised, wide in front; outer lip straight, sharp, 
simple; body without enamel ; pillar short, almost horizonta1ly twisted, bearing 
a single strong plait on a heavy ca1lus behind which is a rather deep narrow 
bounding furrow; anterior sinus wide and deep. Length of shell, 11.5, depth 
of sutural channel 1, maximum diameter of shell 5.5 mm. 

"Tampa silex beds at Ballast Point, Tampa Bay, Florida. 
"Type specimen from the Post collection, U. S. Nat. Mus. No. 165025." 

Horizon: Tampa limestone, lower Miocene. 
The species has not been found outside of the type locality. 

Genus RETUSA Brown, 1827 

BETtJSA? VAGINATA Dall 

1890. Utriwlus vagiuahts Dall, ·wagner Free Inst. Trans., vol. 3, pt. 1, p. 16. 
1892. Utr-iculus va_qinatus Dall, idem., pt. 2, p. 219, pl. 20, fig. 2. 
1915. Retusa vaginata Dall, U. S. Nat. Mus. Bull. 90, p. 34. 

Dall described this species in 1890 and 1915 as follows: 
"Shell small , elongate ovate in profile, with a subtruncate spire above the 

last whorl; surface smooth or marked with incremental lines; whorls three or 
four; spire depressed, barely visible above the last whorl; sutu re narrow. deeply 
excavated, the rim in front of it sharp; last whorl descending toward the 
aperture ; shell slightly wider in front than behind; aperture very narrow be­
hind, more than three times as wide in front; outer lip simple, sharp, rounding 
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imperceptibly into the simple unplicate pillar, behind which there is no um· 
bilicus; Ion. 4.0: lat. 2.0 mm. 

"This species recall s R . 111ayoi Dall of th e recent fauna, in miniature, hut 
has a deeper suture with the margin in front of the suture sharp edged a£ in 
Olive! Ia." 

Horizon: Tampa limestone, lower :Miocene . 

This species, as pointed out by Dall, has a deeper suture than 
R etusa 111ayoi Dall. It also has a deeper suture than R etusa obtusa 
(Montagu) usually regarded as the genotype. However, the char­
acter of the unplicate pillar of the Tampa form is quite similar to that 
of R. obtHsa and in this respect appears to be nearer the genus Retusa 
than to other _genera of the Tectibranchiata. T he species belonging to 
the genus R etusa are usually found in rather cool water. 

Family SCAPHANDRIDAE 
Genus SCAPHANDER Montfort, 1810 

SCAPHANDER BALLISTUS M ansfield, n. s p. 

Plate 1, Figures 5, 6 

1890. Scapliauder primus Aldrich (par t ) . Dall, Wagner 1-ree Inst. Sci. Trans., 
vol. 3, pt. 1, p. 17. 

1915. Scap/wuder primus Aldrich (pa rt ). Dall, U. S. Nat. :Mus. Bull. 90, p. 34. 

Shell large, ovate. expanding anteriorly, with a depressed spire. 
Body whorl weakly transve rsely depressed at about uppei· third of 
she ll which is distinctly indicated by a narrow furrow on the internal 
mold of specimens which have lost the shells. Sculpture of regularly 
spaced concentric striae over the whole shell. Aperture inverted ear­
shaped, extending posteriorly as far as the body whorl; c uter lip thin. 

Dimensions: Holotype (U. S. Nat. Mus. no. 165026), length, 9.8 
mm.; greatest diameter, 5.6 mm. Larger paratype (U. S. Nat. Mus. 
No. 495935), length, 23 .2 mm.; g reatest diameter, 12.7 111111. Smaller 
paratype, length, 12 mm.; greatest diameter, 7.8 mm . 

Type locality: Fiolotype, " silex beds," Ballast Point, Tampa Bay, 
Florida; Paratype, station 12285, quarry, half mi le south of River 
Junction, Gadsden County, at an elevation of about 150 feet above 

sea level. 
Horizon: Tampa limestone, lower Miocene. 

Scaphauder p-ri111us Aldrich from the Oligocene at Heel I \luff, 
lVIi ss., is small er, more inflated in the posterior region and marked 
with stronge r primary str iae than the new species. The pri111ary 
striae also on S. priwus are usually interpolated with secondary striae 
whereas on the new species there appear to be no secondary st riae. 
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Occurrence : "silex beds" at Ballast Point, Tampa Bay. Florida; 
La Penotiere's Sulphur Spring, 6 miles northeast o f Tampa, Hills­
borough County (la rge specimens in a limestone matrix) ; station 
12292, Cherokee ~ink, \\fakulla County ( th1·ee inte rnal molds) ; stations 
3411 and 12285, qua rry half mile south o f River Junction, Gadsden 
County; station 4836, O ld Chattahoochee Land ing, Gad>.den County, 
echinoderm bed (internal molds and identification not certain) . 

SCAPHANDER sp. 

Specimens belonging to the genus Scaphander, too poorly preserved 
for specific dete rmin:Jtion, occur at three localities in Florida. Al­
though these specimens may represent more than one species they 
appear to differ from S . ballistns, n. sp., in having the posterior ex­
tremity more contracted . 

Horizon: Suwannee limestone, O ligocene. 
Occur rence: station 11109, 1_0 miles north of Live Oak, Suwan­

nee County (si licified specimens ) ; station 6872, Bass, Columbia 
County; stati on 6774, rock island, three-fourths mile above Vlhite 
Sp rings, Columbia County (posterior end of a silicified specimen); 
statio;1 12753a, lower pm·t of quarry at Brooksville, Hernando County. 

Family BULLIDAE 
Genus BULLA Linne, 1758 
BULLA PETROSA Conrad 

1846. Bulla. petrosa. Conrad, Amer. Jour. Sci ., vol. 2, ser. 2, p. 399, with figure .. 
JR90. Bulla petrosa Conrad. Dall , Wagner Free Tnst. Sci. Trans., vol. 3, pt. 1, 

p. 18. 
1915. B llllaria pe tro·sa (Conrad). Dall, U . S. Nat. Mus. Bull. 90, p. 35. 

Conrad described in 1846 this species as follows: 

"Oval, destitute o f striae?, summit oblique. Ball ast Point , Tampa Bay, 
Rare." 

DaW' states: 

"Rare in the Tampa silex beds, where it was first found by Conrad and 
later by Da11 , U. S. Nat. Mus. No. 97488. This belongs to the typical section 
of the genus with perforate apex and resembles Bullaria. sol-ida but is of smaller 
size. 

"This species has also been collec ted from the Oligocene limestone of J ack­
sonboro, Georgia ." 

Horizon: Tampa limestone, lower :Miocene. 
T he specimen under U. S. Nat ional Museum number 97488, re­

ferred to ''B ullaria" petrosa (Conrad) by Dall, is a poor specimen. 

"' Dnll, \V. H., U . S . N a t. Mus. Bull. no, p. 3fi, 1915. 
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It has a perforate apex and has spiral striations on the anterior third 
of the body whorL 

The specimens from Jacksonboro, Georgia, that Dall identified as 
"Bul!m·ia" f'etrc.sa (Conrad), are internal molds, and I am not sure 
that they are identical with Conrad's species. 

Genus HAMINEA Leach, 1847 

KAMINEA? SULCOBASIS Da.ll 

1915. Bul/m·ia (I-lamiuca () sufcobosis Dall, U. S. Nat. i\lus. BulL 90, p. 35, pl. 6. 
fig. 6. 

Dall described this species as follows: 

"Shell small, subovate, anterior third spirally striated, posterior two-third s 
smooth or faintly marked by incremental lines; whorls involved, thin, the apex 
depressed, showing oniv the external whorl; outer lip as long as the shell, thin , 
simple; anterior third ,,·ith fine spiral striae, at first close, later coarser and 
with wider interspaces ; aroend the minutely perforate umbilicus there is a 
narrow space free from striae; aperture behind extending beyond the apex, 
2nd rather narrow, in front wider; body with a thin wash of callus; pillar lip 
short, smooth with a slight free reflection over the umbilical region. Height 
8.2, maximum diameter 5.4 nun. 

"Tampa silex beds at Ballast Point, Tampa Bay, Florida. One specimen 
from the Post collection, U. S. Nat. Mus. No. 165027. 

"This species may belong to the genus I-f amhzca, the specimen is hardl y 
perfect enough to be positive as to its proper location." 

Horizon: Tampa limestone, lower Miocene. 
No more specimens have been obtained from Ballast Point to aiel 

in placing the species in the proper genus. 

Superorder STREPTONEURA 
Order CTENOBRANCHIATA 

Suborder ORTHODONIT A 
Superfamily TOXOGLOSSA 

Family TEREBRIDAE 
Genus TEREBRA Bruguiere, 1789 
Subgenus STRIOTEREBRA Sacco, 1891 

TEREBRA (STRIOTEREBRA) BALLISTA Mansfield, n. sp. 

Plate I, Figure 3 

1915. Tcrcbra (Ox_\'lllcris ) tautula Conrad (part). Dall, U. S. Nat. Mus. Bull. 
90, p. 36. 

Shell small, moderately slender, sculpture stronger axially than 
spirally . Ten remaining whorls on holotype, about 12 or 13 in all; 
nuclear whorls missing on holotype; postnuclear whorl s nearly straight 
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and gradually enlarging. Suture shallowly depressed and closely ap- . 
pressed. Axial sculpture of rather strong, arcuate ribs (18 on the 
penultimate whorl) which are retractive abo~e and protractive below 
and separated by interspaces a little wider than the ribs. These ribs are 
transversely weakly incised at the upper third of the whorl. Spirally 
sculptured over the whole shell with very narrow bands separated 
usually by narrower incised lines, which are situated mainly between 
the ribs. Aperture not entirely preserved. Columella apparently 
uniplicate, the sulcus being at the lower part of the pillar. 

Holotype (U. S. Nat. Mus. no. 165028) measures : Height, 17.5 
mm. ; greatest diameter,4.5 mm. 

Type locality: "silex beds" at Ballast Point, Tampa Bay, Florida. 
E. ]. Post, collector. Not known outside of the type locality. 

Horizon: Tampa limestone, lower lVIiocene. 

Te1·ebra ba!Hsta n. sp. differs from T. tantula Conrad, an Oligocene 
species, in having a larger shell with a greater apical angle, and a much 
shallower incised spiral deliminating the subsutural band. 

Terebra are very rare in the Tampa limestone, there being only 
two specimens which I have referred to the new species, T. bal­
lista, in the U. S. National Museum collection. The specimen figured 
by Dall," and referred to T. dislocata. Say came from the Shoal River 
formation, 5 miles east of DeFuniak Springs, Florida. 

Family CONIDAE 
Genus CONUS Linnaeus, 1758 

Key to the species of Conus 

1. Shell slender, elongate and turreted. 
Anal fasciol e concave. 
Spire whorls sharply keeled at the shoulder and undulated on the 
earlier whorls, ornamented within the anal fasciole with 2 feeble 
spiral threads and on the vertical area below the carina by protractive 
to nearly vertical axial folds ............................................................ Conus illiolus 

2. Shell broadly conical. 
Nucleus erect, rising from a nearly flat surrounding area. 
Anal fasciole weakly concave to nearly flat. 
Spire whorls gently inclined to nearly flat, sculptured on the anal 
fasciole with about 3 spiral threads. 
Lower half of body whorl sculptured with rather coarse, sharp 
spiral lines .... ..... .. ........ ......... ........... ............ .................... .. ......................... C. p/aniccps 

3. Shell similar to C. plal!iccps but differing from it in having a higher 
spire, and in the absence of strong spiral ornamentation in the area 
of the anal fas ciole ........................................ ............ .. ... .. .. .. ..... .... Co1111S dcsigllaftts 

4. Shell similar to C. p/al!iccj>s but differing from it in having a less 
broadly conical shell and a higher spire ......... .... ..... .. C. j>lal!iccps ·walwllcn11S 

" Dall, \V. H .. U. R. Nnt. Mus. Dull. ~0. pl. G, fig. 2, 19 15. 
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CONUS ILLIOLUS Dall 

1915. Conus illiolus Dall , U. S. Nat. M us. Bull. 90, p. 37, pl. 6, figs . 3, 5. 

Dall described this species as follows : 

''Shell solid, slender, elongate, turreted, of about 9Y;; whorl s ; nucleus small, 
bulbous, of about one whorl , smooth and oblique ; suture di stinct; the shoulder 
of the whorl sharply keeled, th e space between it and the suture slightly ex­
cavated, with two feeble spi ral threads equid istan t from each other, the sutu re 
and th e keel ; excavated space t ransversely sculp tured with numerous concavely 
flexuo us, equal, close-set, slightly elevated incremental lines; suture meeting the 
whorl behind a t nearly a right angle some di stance below the keel ; ax ial scu lp­
ture, beside that above menti oned, compr is ing a seri es o f very small, short, sub­
equal, ancl nearly eq ui dis tant fo lds on the whorl j ust below the keel, wi th sub­
equal inte rspaces; whi ch do not nod ulate the keel and are st ronger on the earlier 
whorls and nea rly obsolete on the las t whorl ; th ese are crossed by t wo or three 
feeble spiral threads with narrower intervals, below which th e spiral sculpture 
is obsolete and the surface practically smooth fo r two-thirds the length of the 
whorl ; anteri or third has rather coarse spiral threading of which th e fi rst 10 
are p~ i rcd, the an ter ior 10 being coarser and equidistant, aperture narrow, outer 
li p ( defecti ve); pilla r stra ight, the anterior edge a littl e prominent and twisted. 
L ength 41.5, breadth at keel 17 mm. 

"Tampa silex beds at Ball ast P oint, Tampa Bay, Florida. T ype sper imen 
f rom th e Post coll ection, U. S. Nat. Mus. Ko. 165030." 

Horizon: Tampa limestone, lower Miocene. 
T his species is well characterized and has been well described by 

Dall . The holotype is the only specimen in the U . S. N ational M useum 
collection from the " silex beds" at Tampa Bay. 

Occurrence : Sixmile Creek, near Orient Station, Hillsborough 
County (Tucker ); stati on 7080, quarry half mile south of R iver 
Junction, Gadsden County, at an elevation of about 150 feet above sea 
level ( imperf ect specimen, identification not fully confirmed ). 

CONUS PLA.NICEPS B:eilprin 

1887. Co11 us pla 11 icePs H eilprin , VJ'agner F ree I nst . Sci., Trans., vol. 1, p. 110, 
figs. 48, 48a. 

1890. Conus plmziceps Heilprin. Dall , W agner F ree Inst. Sci., Trans., vol. 3, 
pt. 1, p. 25, pl. 11 , figs. 5, Sa . 

1892. Couus p/aniceps H ei lprin. Dall , idem, pt. 2, p. 21 9. 
1915. Con us p/aniceps H eil prin . Dall , U. S. Nat. :tvius. Bul l. 90, p. 37, pl. 6, 

figs. 1, 2. 

Heilprin described thi s species in 1887 as follovvs: 

"Shell broadly conical, rapidly tapering towa rd the base ; spire reduced to 
a minimum, represented in most specimens by an exceedin gly gentl e r ise, crow ned 
by a papilla (apex); wh or ls about seven, a ll of th em full y ex posed on th e 
crown. the shoul de rs concentr icall y lined; revolvi ng lines nearly obsolete over 
the greater extent of the body-whorl , promin ent on the basal po rtion; notch ? 

"Length 1.4 inches; width of crown, .8 inch." 
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Horizon: Tampa limestone, lower Miocene. 

The cotypes are deposi ted in the \Vagner Free Institute of Science, 
P hil adelphi a. The spire or crown in most specimens gradually de­
scends from the nucleus but in a few specimens it is nearly fl at. T he 
nucleus is erect and consists of about 3 moderately infla ted whorls . 
The sculpture on each spire whorl consists of about 3 raised, rather 
strong, spiral threads crossed by fine acuate axials. The specimen 
figured by Dall"0 has a stronger and sharper shoulder behind the suture 
than most of the other specimens referred to this species but in other 
features is identical. 

Conus de miurgus Dall from the Chipola formation of the Alum 
Bluff group of Florida has a slimmer and larger shell with a larger 
nucleus than C. plam:ceps Heilprin. In outline C. sulwlus Dall from 
the Chipola resembles the "silex bed" form, but the former species 
has a different type of sculpture on lower part of the body whorl and 
a higher spire. 

Con'lts aem11lator Brown and Pilsbry from the Cerado formation 
of the Dominican Republic, a close relative to C. sulculus Dall, is 
somewhat similar to the ' 'silex bed'' species but differs from the latter 
in having a stouter shell, more conical early whorls and a more inflated 
shell below the shoulder of the body vvhorl. 

Occurrence: Type locality (common), Sixmile Creek, near Orient 
Station, Hillsborough County (Tucker) ; station 2470, one mile west 
of Bartow, Polk County; Baileys Mi ll Creek sink, J efferson County; 
" \Vacissa," ] efferson County ; station 12285, quarry half mile south 
of River Junction, Gadsden County. at an elevation around 150 feet 
above sea level. 

CONUS DESIGNATUS Dall 

1915. Conus drsignatus Dall, U. S. Nat. l\IIus. Bull. 90, p. 37, pl. 6, fig. 4. 

Dall described thi s species as follows: 

"Shell of moderate size wi th low, broadly coni cal spire of abou t 8 whorls ; 
!ltlcleus prominent, subglobnl ar , inAatcd, smooth; subsequent whorls Aattencd 
on the spire. narrow, bo rdered at the shoulder bv a sli rrhtl v rounded keel and 
f'eparat<>d hy a distinct but not deep suture; th~ whorls o-n the spire ar~ not 
~p ira ll y sculptured, hut show faint traces of incremental , concavely accurate 
li nes; last whorl in front o f the shoulder smooth , acutelv co nic, the onl v sculp­
ture being in the anterior thi rd. whi ch has about a dozen fi ne spiral thre~ds with 
wider interspa<:es becoming more crowded and feeblv minutel v nodulous an­
te~io rly_: on t~1 e smooth posterior part of the whorl in ~ertai n liihts can be seen 
~plra l hues d1stant and fi ne, hut which appear rath er to be in the substance of 
the shell and do not sculpture the surface; apertme narrow elongate, the canal 

00 
Dall , Vi'. H ., U. S. Nat. Mus. Bu ll. ,0, pl. 6, figs. 1, 2, 1915. 
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short and wide ; the outer lip sharp, simple and very slightly convexly arcuate. 
Length of shell 23.8, of aperture 21.5, max imum diameter 12 mm. 

"Tampa silex hed~ at Ballast Point, Tampa Bay, Florida . 

"Type specimen from the Post collection, U. S . Nat. i\'Ius. No. 165031." 

Horizon: Tampa limestone, lower :Miocene. 

The holotype and three other specimens of the type lot are siliceous 
pseudomorphs. All the specimens are small. The last whorl of the 
holotype is weakly concave in the area of the anal fasciole and is 
bordered in front of this concavity and at the shoulder by a weak, 
rounded spiral cord. One specimen shows faint spirals in the anal 
fasciole. 

This species differs from C. planiceps Heilprin mainly in having a 
higher spire without distinct spiral ornamentation in the area of the 
anal fasciole. 

Occurrence: Type locality, rare; station 7358, Anclote River at 
Tarpon Springs, Pinellas County. (Some of these specimens show 
spiral sculpture in the anal fasciole, but in other features appear to be 
the same as the silex beds fossils.) 

CONUS PLANICEPS W A.KULLENSJ:S Mansfield, n. subsp. 

Plate 1, Figures 2, 4, 7 

Shell of medium size, rather broadly conic, low spired, con­
sisting of about 6 postnuclear whorls, nucleus not preserved. Spire 
very broadly and evenly conic, rising about 7 millimeters above the 
shoulder of the body whorl. Suture distinct and weakly depressed. 
\ iVhorls not depressed in the area of the anal fasciole, sculptured with 
2 or 3 rather strong concentric threads. Body whorl sculptured only 
on lower half by rather coarse raised concentric lines, the upper ones 
being paired. 

The holotype (U. S. Nat. Mus. no. 495936) measures : Length, 
about 40 mm.; greatest diameter, about 22 mm. The holotype con­
sists of an external impression of the original shell. 

Type locality: Station 12292, Cherokee Sink, \1\fakulla County, 
Florida. 

Horizon: Tampa limestone, lower l'diocene. 

The new subspecies is closely related to both C. planiceps Heilprin 
and C. designat'lls Dall. ] t has a higher spire than C. planiceps and 
larger and more strongly sculptured in the area of the anal fasciole 
than C. designatus. The sculpture on the base is similar to both of 
the above species. 

6-G. Survey 
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Occurrence: Common at the type locality; station 12293, Wakulla 
Railroad Station, Wakulla County; station 13840, 1;4 miles north east 

of Lloyd, Jefferson County. 

CO:N.:US SP. AFF. C. COOXEI Da.ll 

Specimens collected at station 12758, 5.9 miles northeast .of Brooks­
ville, Hernando County, though poorly preserved, appear to be re­
lated to Conus . coo/lei Dall, a species described from the Flint River 
formation at station 7079, east bank of Flint River at ?\Jascot Point, 
about 4 miles below Bainbridge, Ga. 

The largest specimen measures about 45 millimeters in length . 
The spire, shown by a fragment of an external mold, is moderately 
high, turreted and sculptured with 4 or 5 spiral lines. Body whorl 
sculptured throughout with raised ( ?) spiral lines. 

Horizon: Suwannee limestone, Oligocene. 

Family TURRIDAE 
Genus POLYSTIRA Woodring, 1928 

POLYSTIB.A GB.. P. ALBIDA (Perry) 

1915. Tun·is albida. Perry (in part ?) , Dall, U. S. Nat. Mus. Bull. 90, p. 38. 
( Not pl. 5, fig. 13 ; pl. 14, fig. 7, specimens from the Chi pol a formation). 

Four poorly preserved specimens (U .S. Nat. Mus. nos. 112083 
and 112084), labeled "Pletwotoma albida" Perry and from the 
"si lex bed," Ballast Point, Tampa Bay, F la., have lost their early 
whorls. In the absence of these parts no comparison can be made with 
corresponding parts on recent or fossil specimens belonging to this 
group, and until better preserved specimens are procured I believe 
their identity with the recent species should be left in doubt. 

Horizon: Tampa limestone, lower M iocene. 

POLYSTIB.A TAMPENSIS Mansfield, n. sp. 

Plate 2, Figures 1, 8 

1915. Tw'l'is vibex Dall (in part) , U. S. Nat. Mus. Bull. 90, p. 39 (not T11n·is 
vibex, Bull. Mus. Comp. Zoology, vol. 18, no. 19, p. 73, 1889). 

Shell small , slender, with a high spire and long canal. Nucleus 
decollate. V/horls nearly straight in outline. Suture shallow and 
closely adhering to a spiral thread. Spiral sculpture on the early 
whorls consisting of two rather sharp spi ral s, the anterior being the 
stronger and forms the low periphery of the whorl; on the penulti­
mate whorl, two secondary spirals are interposed between the periph­
eral spiral and forward suture and two tertiary spirals lie between 
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the primary spi rals. Interspiral spaces axially crossed by fine threads 
which are retractive above and protractive below. Canal long ancl 
sculptured with primary and secondary revolving threads. Outer lip 
defective. 

Cotypes ( U. S. Nat. l\J us. no. 166095) measme: Larger co type, 
height, 15.4 mm; greatest diameter, 7.5 mm. Smaller cotype, height, 
11.1 mm; greatest diameter, 6.0 mm. 

Type locali ty: "silex beds," Ballast Point, Tampa Bay, Fla. 

Horizon: Tampa limestone, lower Miocene. 

Polystira tampensis is more slender than the recent species, P. 
a1bida (Perry). It has a spiral st ructure different from that of P. 

vibex (Dall ), the living species to which Dall referred it. 

Polystira cochlearis (Conrad), an O ligocene species, has a less 
slender shell and stronger spi raJ sculpture than the new species here 
described. 

Genus KNEFASTIA Dal1, 1919 

XNEFASTIA? BROOXSVILLENSIS Mansfield, n. sp. 

Plate 2, Figures 5, 9 

Shell of moderate size, rather stout, with a high spire and prob­
ably a rather long canal (end broken away). Suture wide. Sculp­
ture on the spire whorls mainly consisti ng of three rather strong 
spirals of about the same strength, two of which are situated below 
the anal fasciole and one above. Last whorl has eight rather strong, 
widely spaced spiral threads between the suture and the base of the 
whorl. Outer lip ancl end of the canal defective. 

Larger cotype ( U. S. Nat. Mus. 495937) measures: Height, 23 
111m.; greatest diameter, 8.5 111111. 

Type locality: Station 11113, Brooksville, Hernando County, Fla. 

Horizon: Suwannee limestone, Oligocene. 
Occu rrence: Type locality, 2 specimens; station 7363, 1,0 miles 

west of Croom, Hernando County (external mold, may be a varietal 
form of Knefastia ? broohS7•illensis). 

Genus FUSITURRTCULA Woodring, 1928 

FUSITURRICULA CONDOMINIA (Dall) 

1015. Dri!lia conr!01ninia Dall, U. S. !\at. Mus. Bu ll. 90, p. 39, pl. 12, fig-. 25. 

Dall described thi s species as follo\\'s: 

"She11 of moderate size, rather thin, with an elongated, turreted spire of 
;,bout eight whorls, separatecl by a closely appressed bnt distinct sutu re; nucleus 
defective, subsequent whorls st rongly shoulde red and sculptured; axial scu lpture 
of (on the penultimate whorl 10) rounded ribs begin ning at the shoulder, on the 
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spire reaching the suture in front, and on the last whorl obsolete on the base, with 
subsequent interspaces which become wider on the last part of the last whorl; 
these ribs arc slightly protractive; lines of growth not conspicuous; spiral sculp­
ture of (on the spire 3 to 5) revolving threads, the posterior two paired, the 
others more distant, on the last whorl about 15, becoming obsolete on the canal 
and slightly swollen where they override the ribs; on the base these threads are 
slightly undulated by their intersection with the lines of growth, and many of 
the inters paces have one (or even two) much finer intercalary threads; anal fas­
ciole behind the shoulder but not quite at the suture, wide, smooth, or marked 
with concave growth-lines corresponding to the anal sulcus somewhat excavated, 
and having a single thick obscurely defined thread between it and the suture; 
aperture rather wide; anal sulcus wide, shallow; ouler lip thin, internally smooth, 
arcuately protractive, receding toward the canal, slightly crenulated by the spiral 
sculpture; pillar straig-ht, smooth; canal nearly straight, ample. Length of shell 
exclusive of the nucleus 25, of aperture 14, maximum diameter 10 mm. 

"Tampa silex beds at Ballast Point, Tampa Bay, Florida. Type specimen 
from the Post collection, U. S. Nat. :Mus. no. 165032." 

Horizon: Tampa limestone, lower . Miocene. 

It is rather unfortunate that the nucleus on the holotype is defec­
tive. This species is closely related to Fusiturriwla parase1·vata 
Gardner (Ms.) from the Chi pol a formation but it has more ribs than 
the latter species. 

Other occurrence: station 12292, Cherokee Sink, \ iVakulla County. 

FUSITURRICULA CONDOMINIA SEVERINA (Dall) 

1915. Drillia severina Dall, U. S. Nat. Mus. Bull. 90, p. 40, pl. 5, fig. 4. 

Dall described this species ·as follows: 
"Shell with a smooth rather swollen nucleus · and about eight sculptured 

whorls; suture appres~ed, the margin in front of it in the early whorls elevated 
and sharp, later cordlike and swollen; anal fasciole in front of it nearly smooth 
except for incremental lines and a few very faint spirals; the fasciole is distinctly 
excavated; axial sculpture of about (on the last whorl) 10 slightly oblique 
·rounded prominent ribs beginning at the shoulder of the whorl and becoming ob­
solete on the base; these are crossed by (between the sutures) four, atid on the 
last whorl by about a dozen prominent spiral cords with finer thre.ads between 
them and on the canal; tl~e intervals between the cords are subequal as are those 
between the ribs; the anal sulcus is wide and rather shallow, the lip in front of 
it thin, sharp, and roundly produced; the pillar and body have a slight wash of 
callus; the canal is shorter than the aperture, rather deep and wide, slightly re­
curved. 

"Height of shell 23 , of last whorl 15, maximum diameter of shell 9 111m. 
"Tampa silex beds, not rare. U . S. Nat. iVIus. No. 166096. 
"This species is near T. serva.ta Conrad, also found in the same horizon but 

is more robust and has ten instead of only six axial ribs. It grows larger 'than 
tl;e dimensions above given, but the description has been drawn from a more per­
fect if smaller specimen." 
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Horizon : Tampa limestone, lower Miocene. 

I conside r "Drillia" severina Dall a subspecies of F. condominia 
Dall , differing from the latter in having a more slender shell and finer 
spi raJ sculpture. 

FUSITURRICULA CONDOMINIA SILICATA M a.nsfiel<l , n. subsp. 

Plate 2, Figure 11 

Some specimens mixed with others identified as ''Drillia'·' condo­
minia. Dall and "Drillia" scverina Dall are somewhat unlike the holo­
types of these form s and are regarded as a subspecies of FHsiturric111a 
condomim:a. 

Following is a description of this new subspec ies : 

Shell mod erately stout, turreted, with the body whorl a lit tle longer 
than the spire and consisting of 10 nuclear and 6 postnuclear whorls. 
::\fucleus rather large, smooth, and naticoid. Suture of postnuclear 
whorls deep, undulating and closely adhe ring. Axial sculpture of 
strong, rounded, protractive ribs ( 10 on the penultim ate whorl ) which 
extend on the spire whorls from the upper shoulder forward to the 
suture and on the body whorl to the base. Anal fasciol e wide, delin­
eated behind by a double row of spirals and in front by the abruptly 
rising ribs, ancl sculptured with very fine spi ral threads. Spire whorls 
over the ribs az1d interspaces sculptured with about 5 spiral threads 
inte rlineated with finer spirals similar in strength to those on the anal 
fascio le. Upper part of pillar marked with widely spaced spiral 
th reads intercalated with 2 to 4 finer thread s. Columell a provided 
,,·ith a thin wash of callus behind which at the anterior end of the 
pi llar is a small chink. Anal sinus rather deep and wide. Outer lip 
arched medially. Anterior siphonal canal short and deflected. 

Holotype: U. S. National lVI useum No. 496122 (separated from 
165032) . 

Dimensions of the holotype: Height, 25 mm.; g reatest diameter, 

10.5 111111. 

Type locality: "silex beds," Ballast Point, Tampa Bay, Fla. 

Horizon: Tampa limestone, lower Miocene. 

Fttsiturriwla condominia silicata differs from FusitwTiwla con­
dominia severina Dall in having a less slender shel l, larger nucleus, 

a double row of spirals below the suture and ornamented with more 

spirals in the anal fascio le and from Fnsiturricula condominia Dall 

in having a less slender shell , with a double row of spirals below 
suture, fewer spirals over the whole shell and a shallower anal fasciole. 
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,"FUSITU:&RICULA? AFF. F. SERVATA (Conrad) 

Dall" identifi ed speci mens from the "silex beds" at Ball ast Point 
as Turris (Surwla) servata (Conrad), an O ligocene species from the 
Byram marl of Mississippi. Only one fragment of a shell. with the 
early whorls missing (U. S. Nat. iVIus. no. 11 2085), has sculpture 
somewhat si mila r to that of the Oligocene species, but as the 
nucl eus is mi ssing the identification must remain in doubt. Nuclei of 
all other specimens from the Tampa are unlike F. sen•ata (Conrad)· 
The specimen figured by Dall"• came from the Chipola formation and 
is referred to a new species, F1tsiturricula. paraservata. by Gardner." 
The specimen with U. S. Nat ional Museum , no. 11 526r is an O ligo­
cene species. 

Horizon : Tampa limestone, lower lVI"iocene. 

FUSITURRICULA LAPE:NOTIEREI (Dall) 

1900. Pletwotom a laf>en otierei Dall, Vv'agner Free Inst. Sci. Trans., vol. 3, pt. 5, 
p. 11 99, pl. 43, fig. 14. 

1915. Dri!liG lapenoticrei Dall, U. S. Nat. Mus. Bull. 90, p. 40, pl. 8, fig. 4. 

Only one specimen, the holotype (U. S. Nat. Mus. no. 130351) 
has so far been obtained at the type locality. The specimen is 
imperfect, the anterior end of the canal has been broken off. It be­
longs to the same genus as "Drillia'' condominia Dall. The nucleus 
is rather large, smooth and naticoid. The ribs ( 8 on the penultimate 
whorl). which extend from the deep anal fasciole to the forward 
suture, are strong. The anal fasc iole is sculptured with fi ne spiral 
threads, and the ribs and interspaces with spiral lines are intercalated 
with fine spiral threads. 

Type locality: "si lex beds" at Ballast Point, Tampa Bay, Florida. 
Horizon: Tampa limestone, lower M iocene. 
A fragment consisting of the spire. collected at station 12300, 174 

miles northeast of Lloyd, J efferson County, F lorida, appears to be­
long to Fusiturricula lapcnoticrei ( Dall). 

Genus CRASSISPIRA Swainson, 1840 
CRASSISPIRA SELLA (Dall) 

1915. Drillia sr/la Dall, U. S. Nat. Mus. Bu ll. 90. p. 41, pl. 12, fig. 10. 
1915. Drillia bclothcra Dall, idem, p. 42, pl. 4, !;g. 7. 

Dall described "Drillia." sri! a as follows: 

"Shell small, slender, acute, solid, with nine whorls separated by a closely 
appressecl suture; nucleus smooth, plump, of abou t one whorl; subsequent whorls 

"' D:11l, W. H .. U. S. Nat. Mu s. Bu ll. ~lO , p. 39, lnfi. 
08 Idem, pl. 5, fig. 16. 
" .T. ·A. Gardn e r , Manuscript awa itin g publication. 
to Dall , id em, p. 39. 
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strongly and sharply sculptured ; axial sculpture of (on the penultimate whorl 
nine) prominent rounded ribs, beginning in f ront of the anal fasciole, continuing 
over th e whorl , on the sp ire to the suture, on the las t whorl over the periphery, 
grad ually becoming obsolete on the base; the interspaces are about equal in width 
to the ribs, and the incremental lines are not prominent ; spiral sculpture behind 
the anal fasciole o f a prominent keel close to the suture; the fascio le being a 
st rong smooth-surfaced constriction, in front of which the ends of the ri bs for m 
a sort of shoulder to the whorl ; there are a lso (on the spire three, on the last 
whorl nine) prominent spiral threads with wider interspaces which overri de the 
ri bs and are continuous bet ween them ; the suture is laid on th e fourth thread in 
-i ront of the fasc iole; anal sulcus shallow, ra ther wide; apertu re nar row, outer 
lip prominent in the middle, sharp-edged, not varicose; inner lip r aised, continuous 
ever the body to sutural commissure, smooth ; pi llar smooth, canal wide and deep. 
Height Il.4, maximum diameter 3.7 mm. 

"Tampa si lex beds at Ball as t Point, Tampa Bay, F lori da. T ype-spec imen 
from the P ost collection, U . S. Nat. Mus. No. I65035." 

Hori zon: T ampa limestone, lower lVliocene. 

CBASSISPmA EUPORA (Dall) 

I9I5. Drillia c~tpora Dall , U. S. Nat. Mus. Bull. 90, p. 42, pl. 5, fig. 3. 

Dall desc ribed thi s species as follows : 

"Shell small , slender, elongate, of more than 6 flattish whorls (specimen 
decollate) ; suture distinct, separated from the fasciole in front by an elevated 
spiral r idge, ca rinated and beveled from the carina to the suture which is slightly 
undul ated by the r ibs; anal fasc iole excavated and spirally fai nt ly str iated, es­
pecially on the anterior slope; axial sculpture o f (on the las t whorl ) about 20 
sharp low straight narrow ribs, with much wider interspaces, and extending f rom 
the shoulde r to th e canal ; spiral sculpture between th e sutures of 4 fine elevated 
threads, includi ng I at the shoulde r and a fifth on which the suture is laid, with 
wider fl a t interspaces; on the las t whorl there are I4 or IS equal and equally spaced 
simil ar threads; aper ture narrow ; anal sulcus wide, shallow; outer lip defective; 
ca nal long and straight, rather nar row; pi llar and body wi th a rather thick smooth 
layer of callus. H eight of fi ve whorls 16, di ameter at decollation 2, maximum 
diameter behi nd aperture 5.75 mm. 

"T ampa sil ex beds, at Ballas t Point, T ampa Bay, F lorida, one specimen. U. 
). Nat. Mus. No. 166099. 

"T his species belongs to the group of D. ostrearmn Stearns and resembles D. 
omndans Conrad, but is more slender and has sharper ribs." 

Hori zon : T ampa limestone, lowe r M iocene. 
T he holotype, as stated by Dall , is decoliate and the charac ter of 

th nucleus is unknown. 

CBASSISPIBA SM.ILIA (Dall) 

! 91 Dril/ia: Sll lilia Dall , U. S. Nat. Mus. Bull. 90, p. 43, pl. 12, fig. 21. 

)all desc ribed th is species as follows: 

Shell small , slende r, solid, with 7 or more whorls, the apex of the specimen 
d cfedve as well as the outer lip ; suture di stinct, appresscd, preceded by a very 
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strong cord which separates it from the a nal fasciole ; axial sculpture of (on the 
penu ltimate whorl 15) st rong rounded whorls which extend from the anal fascicle 
tc the cana l with wider interspaces which are axially striated by rathe r conspicuous 
incremental lines; spi r al scul pture, compris ing the sutural cord ; a deep constric­
tion, spira lly striated, which forms the anal fascic le; and, in front of the fasci c le 
about a dozen st rong, subequal, distant, and nearly equally spaced r ounded threads 
which a re distributed over the whole whorl in f ront of the constriction ; these 
threads are but slight ly swollen where they override th e ribs, between the sutures 
only two to four threads a re visible ; aperture sublunate; anal sulcus shallow; 
outer lip de fective, probably produced with a swollen varix behind it; body and 
pi llar callous; canal moderately wide, st raight, short. Length of (deco llate) shell 
12 :5, of last whorl 7, maximum diameter 4 mm. 

"Tampa silex beds at Ballast Point, Tampa Bay, Florida. 

"Type-specimen fi'Om the Post collection, U . S. Nat. Mus. N o. 165037." 

H orizon: Tampa limestone, lower Miocene. 

CRASS:ISP:IBA EUPATOR:IA (Dall) 

1915. Drillia cupatoria Dall , U . S. Nat. Mus . Bull. 90, p. 44, pl. 12, fig. 16. 
1915. Drillia lama Dall, idem, p. 45, pl. 12, :fig. 23. 

Dall described "Drillia" wpatoria as follows: 

"Shell small , slender , acute, sharply sculptured, of about 7 whorls; suture 
di stinct, not deep; anal fasciole marked by a constriction slightly in front of the 
suture, thus cutting off the posterior ends of the ribs and marginating the suture; 
axia l sculpture of (on th e penultimate whorl about 20) rather sharp na rrow ribs, 
slightly ret ractively Hexed where they cross the furrow' of the anal fa sciole, with 
wi der interspaces, extending from suture to suture on the spire, and over the 
whorl to the canal on the last whorl; spiral sculpture of very fine equal parallel 
threads with about equal.interspaces on the spire and shoulder, and (about 7) m ore 
widely spaced on the base, and four or five more close set on the canal; these 
threads override the ribs but do not nodulate them ; aperture sublunate; outer 
lip (in the specimen) thin, sharp, simple, pillar smooth, short; canal short and 
wide. Height of shell 7, of last whorl 5, maxmium diameter 2.8 mm. 

"Tampa silex beds, at Ballast Point, Tampa Bay, Florida. One specimen from 
the Post collection, U . S. Nat. Mus. No. 165040. 

"This species has much the sculpture of No. 165039, U. S. Nat. M us., but i· 
a much smaller and relatively more sharply sculptured shell. It is possible th; 
the adult may have a varicose outer lip, and that the type-specimen is immatur, 
in which case the species would be referable to the group to which Drillia ostreantl 
Stearns belongs. The first or nuclear whorl is smooth and somewhat inflate· 
The second shows the ribbing but not the spiral threads." 

Horizon: Tampa limestone, lower Miocene. 
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Genus SYNTOMODRILLIA ·woodring, 1928 

SYNTOMODB.ILLIA. SPICA (Da.ll) 

1915. Drillia spica Dall, U. S. Nat. Ivius. Bull. 90, p. 42, pl. 12, fig. 8. 

Dall described this species as follows: 

''Shell small, slender, thin, acute, elongate, with about 8 whorls; nucleus of 
2 smooth whorls rounded above; subsequent whorls sculptured, suture closely 
appressed but without a sutural cord; axial sculpture of (on the penultimate whorl 
12) narrow, rounded flexuous ribs, equal and with subequal interspaces, extending 
from the suture to the canal, concavely arcuate and compressed in front of th e 
suture, thus indicating the anal fa sciole, then arcuately protractive and in front 
receding to the canal; the ribs and interspaces smooth and in front receding to 
the canal; the ribs and interspaces smooth or faintly marked by incremental Jines; 
spiral sculpture only of half a dozen ob lique threads on the back of the siphonal 
fasc iole; aperture moderately wide; anal sulcus wide and shallow, a narrow strip 
of callus between it and th e suture; outer li p arcuately .produced in the middle, 
sharp edged with a varical rib behind it between which and the last regular ri b 
the whorl is smooth;. inner lip and pillar with a mode rately thick callus, smooth , 
and with a slightly raised outer edge; canal short, wide, slightly recurved. Length 
13, maximum diameter 5 mm. 

"Tampa silex beds at Ballast Point, Tampa Bay, Florida. 

"Type-specimen from the Post coll ection, U. S. Nat. Mus. No . 165033." 

Horizon: Tampa limestone, lower l\!Iiocene. 

This species differs from Sj•nto111odrillia newnwHi (Dall) and S. 
tecla (Dall) in having a stouter shell , a less depressed sutural area, and 
a stronger subsutural band. 

SYNTOMODB.ILLIA TECLA (Dall) 

191 5. Drillia tee/a Dall, U. S. Na•. Mus Bull. 90, p. 43, pl. 12, fig. 18. 

Dall described this species as follows: 

"Shell small, slender, thin, acute, elongate, with about seven whorls; nucleus 
of one whorl and a half, smooth, slightly bulbous ; subsequent whorls sculptured, 
with a closely appressed suture, the sutural edge swoll en into a prominent cord; 
axial sculpture of (on the penultimate whorl 10) narrow, rounded slightly flexuou s 
ribs, with wider smooth interspaces, extending from the anal fasci ole to the base 
of the whorl; surface smooth, probably polished in life; spiral sculpture com­
prising only a smooth constriction in front of the sutural cord, and on the base 
and canal about eight somewhat alternated threads mos tly with wid er interspaces 
diminishing anteriorly; aperture wide, anal sulcus as deep as wide; outer lip 
thin, with sharp edge and the usual varical rib behind it; body and pillar smooth, 
not callous; canal short, w!de and deep. Length 10, maximum diameter 4 mm. 

"Tampa silex beds at Ba llast Point, Tampa Bay, F lorida. 

"Type-specimen from the Post coll ection, U. S. Nat. Mus. No. 165036." 

Horizon: Tampa limestone, lower :Miocene. 
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This species is closely alli ed to S yn tomodrillia ncwmani ( Dall ) 
but differs from th e latter species in having fewer ax ials on the early 
whorls. 

SYNTOMODRILLIA NEWMANI (Dall) 

1890. Drillia ll t?<l' IIIOII i Dall, vVagner F ree Inst. Sci. Trans., vol. 3, pt. 1, p. 29, 
pl. 4, figs. 5, Sa. 

1915. D rillia. (C3'11 za losyri11a ) 1/ I?'W II Ialli Dall, U. S. Na t. Mus. Bul l. 90, p. 46, 
pl. 3, fig. 9 ; pl. 7, fig . 3. 

Dall described this species in 1890 as follows : 

"Shell small, seven-whorled, with a small , smooth nucleus o f two whorls, the 
remainder is transversely sc ulptured (on the las t whorl eleven) very unifo rm, 
rounded, modera tely elevated, sl ightly sigmoid r ibs or waves, which a re most 
prominent on or j w; t behind the periphery of th e wh orls, which do not cross the 
anal fasciolc and on the base beco me gradually obsolete ; the spira l sculpture is 
hardly vi sible except on the last whorl, and consists of fine rounded threads, most 
evident on the base and canal, and fading as they recede from the base; anal fas­
ciole smooth, rath er wide, unsculptured except by incremental lines; suture a p­
pressed over the ribs o f the preced ing whorl , and thus rendered slightly wavy ; 
las t rib va ri coid; canal short and wide; outer lip not interna lly !irate ; inner lip 
concave, simple, with a moderate callus. Max. Ion. of shell 12.5 ; max. lat. 
4.8 mm. 

" Ballas t Point silex beds, T ampa Bay, Florida; Newman." 

H orizon: T ampa limes tone, lower Miocene. 

SYNTOMODRILLIA GLYPB:OSTOMA (Dall) 

1915. D rillia (Cymatosyri11 x ) g/y plzosto nza Dall, U . S. Nat. Mu s. Dull. 90, p. 45, 
pl. 5, iig. 12. 

Dall descr ibed thi s species as follows : 

"Shell small, acute, with about 9 whorls, including the small rounded nucleus; 
surface polished, suture di stinct, axi al sculpture o f about 14 narrow, fl exuous 
ra th er sharp ribs with subequal interspaces, the ribs cross th e anal fascicle and 
are abruptly arcuate there, reaching the suture which they slightly undulate, and 
in the oth er direction extending to the canal ; the canal and base all sculptured 
wi th fa int spiral threads which seem to be missing on the rest o f the shell ; 
aperture wide behin d with a conspi cuous round ed anal sul cus with an o utwa rdly 
fla ring edge ; outer lip internally much thickened, incurved with a sharp edge, 
but no clenti cula tion ; body and pilla r with a smooth layer o f callus, th e canal 
recurved, shor t, with a pronounced siphonal fascic le and a chink behind the pillar­
callu s. H eight of shell 15, of last whorl 8.5, of apertur e 6, diameter above the 
c,uter lip 4 mm. 

"Tampa silex beds at Ballas t P oint, T ampa Bay, F lorida; t wo specimens. 
U . S. Nat. Mus. No. 166098. 

"T he absence of denticul ations on the pilla r lip removes th is species f rom the 
genus Glyp li ostoma Gabb, which it otherwise much resembles, and the charac ter 
of the outer lip precludes a r eference to Clatlwrella." 

H orizon : T ampa limestone, lower :Miocene. 
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"DB.ILLIA" SILF A Da.ll 

1915. Drillia ( C_\'lllafnsyri11x ?) silfa Dall , U . S. Nat . Mus. Bul l., p. 46, pl. 12, 
fig. 22. 

Dall desc ribed this species as follows: 

"Shell small, solid , the whorl s rapidl y increasing in di ameter, the surface 
smooth except for axial sculpture; nucl eus lost, subsequent ( 5) whorls strongly 
scul ptured with tw elve narrow, promin ent , arcuately protract ive ribs, continuous 
from the cana l to thti suture and so on to the apex in a continu ous series: lines 
of g rowth not visible, canal short, smooth , slightly recurved ; aperture rather wide, 
body and pi llar slightly erased by the animal in process of growth. Height 7 mm. 
without the (lost) nucleus, maximum di ameter 3.3 mm. 

"Tampa silex beds at Ballast Point, Tampa Bay, F lorida. 
"One specimen in th e Post coll ection, U. S. Nat. lVIus. No. 165034. 
"This specimen is obviously immature ; the aperture if complete would prob­

ably have the characters of the section Cynza tosyri11x, but it is di st inct from any 
of the oth er species yet collected from this hori zon." 

Horizon: Tampa limestone, lower lVIiocene. 
A small , probably immature shell with the nucleus Imssmg. 

"DRILLIA" ILLIOTA Da.ll 

1915. Man.r;ilia. illiota Dall, U . S. Nat. Mus . Bul l. 90, p. 46. pl. 12, fig. 15. 

Dall clescribecl thi s species as fo llows: 

"Shell small , soli d, acute, with about 8 whorls separated by a di st in ct but ap­
presscd su ture: nucleus small, inAated, bu lbous, smooth ; subseq uent whorl s strongly 
sculptured: ax ial sculpture of (on th e las t whorl 13) narrow, rounded, near ly 
straight ribs, separated by wider interspaces and extending from th e sutural cord 
to the vicinity of the canal with a constriction at the anal fasciole; the intcrspaces 
behind the periphery are smooth, the surfac e polished, and th e incremental lines 
hardly visible; spiral sculpture of a rather strong low cord in f ront of th e suture, 
a constriction indicating the anal fasciole in front of the cord, and in front of 
the periphery a dozen or more feeble subequal spi ral thread s g rowing stronger 
toward th e canal and with about equal interspaccs; on the back o f the cana l there 
are a number of finer close-set threads; ape rture sublunate, anal sulcus shallow, 
t he outer lip thin. simple, not !irate internally; body and pilla r smooth , not call ous; 
canal short, wid e, straight. L ength 8, maximum diameter 3 mm. 

"Tampa sil ex beds at Ballast Point, Tampa Bay, Florida. 
"Type-speci men from the Post collecti on, U. S. Nat . Mus. No. 165038." 

Horizon : Tampa limestone, lower l\i[iocene. 
The nucleus is broken away. 

"DB.ILLIA" AFF. PLUTONICA Casey 

P late 2, Figure 3 

An exte rnal mold of a fragment of a shell co llected at station 12.303, 
Su wannee Sulphur Springs, Hamilton County, Florida, appears to be 
related to "Drillia" p!?ttonica Casey, a speci es from th e O ligocene of 
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Mississippi. The exact identification, however, of this fragment can 
not be confirmed with the material in hand. 

Horizon: Suwannee limestone, Oligocene. 

Genus EUCLATHURELLA Woodring, 1928 

EUCLATHUB.ELLA? LIVEOAXENSIS Mansfield, n. sp. 

Plate 2, Figures 2, 6 

Shell rather small, turreted, slender, with a long spire and canal. 
Later whorls more inflated than earlier. Suture deep and fasciole 
narrow bounded behind by a subsutural cord. Axial sculpture of 
rather narrow, closely spaced, weakly protractive ribs . Ribs and inter­
spaces crossed by moderately coarse threads forming a somewhat can­
cellate ornamentation. Canal long and straight. The species is de­
scribed from a cast of an external mold. 

Cotype (U. S. Nat. l\'f us. no. 495938) measures: Height, 18 mm. 
(nucleus defective) ; greatest diameter, 8 mm. 

Type locality: station 11109, 10 miles north of Live Oak, Suwan­
nee County, Florida. 

Horizon: Suwannee limestone, Oligocene. 
Other occurrence: station 12303. Suwannee Sulphur Springs, 

Suwannee County (external mold, iclentif-i.cation questioned). 

Genus CRYOTURRIS Woodring, 1928 

CB.YOTUB.B.IS? HILLSBOB.OUGHENSIS Mansfield, n. sp. 

Plate 2, Figures 7, 10 

Shell small, turreted, axial sculpture stronger than spiral and con­
sists of 4 whorls; early whorls missing. Spire whorls carinated me­
dially by a moderately strong spiral thread forming the periphery of 
the whorl, from which the strong ribs ( 10 on the penultimate whorl) 
descend to the sutures. On the last whorl the ribs are weaker in the 
broad anal fasciole but strongly developed from the carinated shoulder 
to the base of the whorl. Spiral sculpture below the carina, on spire 
whorls and shoulder of last whorl, consisting of uniformly spaced 
raised threads. Margin of outer lip broken but apparently thin and 
arched. Columella straight, without observed folds. 

Holotype: (U. S. Nat. Mus. no. 495939) measures: Height, 14.4 
mm.; greatest diameter, 6.4 mm. 

Type locality: Blackwater Creek at S. A. L. Ry. crossing, Hills­
borough County, Fla. H. I. Tucker, collector. 

I am unable to determine definitely the genus of this species. In 
outline it somewhat resembles specimens that have been referred to 
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the genus Lom Gistel, a genus inhabiting cold water. The lower col­
umella on the new species here described is different from that on 
the genus Colns and the in sinuation of the anal fasc iolc is deeper. 

Family CANCELLARIIDAE 

Genus CANCELLARIA Lamarck, 1799 
Subgenus TRI GONOSTOMA B lainvi ll e, 1826 

CANCELLARIA (TRIGONOSTOMA) SUBTHOMAS:IAE D all 

1890. Cancellaria (Trigonostoma) subthomasiae Dall, \ ¥agner Free Inst. Sci., 
Trans. , vol. 3, pt. 1, p. 44, pl. 11, fig . 3. 

1915 Cancellaria (Trigo11ostoma.) subthomasiae Dall, U. S. Nat. Mus. Bull. 90, 
p. 47, p l. 3, fig. 7; pl. 10, Jig. 1. 

Dall redescribed this species in 1915 as fo llows: 

"Slv'!ll of moderate size, st rongly sculptured, turreted, of about 7 w hor ls ; 
n ucleus minute, smooth. of about one wh orl ; subseq uent whor ls axia lly sculptured 

with (on the penulti mate w horl 11 , on the last whor l nine) strong, crenulated, 
elevated r ibs, angul ar, or even subspinose at th e sh ou lder behind which the whorl 

is subtabulate; these r ibs are moderately r ctractive, feeb le at the sutu re, most 

eleva ted at the shoulder, and continue over the whorl to the s iphonal fascic le, 
somewhat recu r ved, and concave behind and axia lly s t1·i a t ecl in f ront; spiral sculp­
ture of numerous fine threa ds, with a tendency to alternate. in streng th, subequi ­

distant, the interspaces equal to the threads or wider; the th r eads o,·crride anr1 
somewhat crenulate the edges of the ribs; base with a st rong siphonal fascic le 

and 'mall umbilica l perforation; aperture sub: .- iangular, with contintt uus margiu, 
notched in front obliquely by a distinct siphonal sulcus; oute r· lip subvari cose, 

with about a dozen internal lirae: pill ar lip thinner, fre e from the body, sharp­
edged, with three well -marked plaits , the posterior most pro minent. L ength of 

shell 20. of last whorl 14, of aperture 11. maximum diam eter 12.2 mm . 
"Tampa silex beds at Ballast P oint, Tampa Bay, l'lorida. U. S . Nat. lVIL1s . 

No. 165042. Dall, 1915. 

Holotype : U. S. National Museum no. 112090. 

Horjzon: Tampa limestone, lower lVIiocene. 

I have not seen this species outside of its type locality. 

CANCELLARIA (TRIGONOSTOMA) DEPRESSA Dall 

1915. Cancellaria. depressa Dall, U. S . Nat. Mus. Bul l. 90, p. 48, pl. 10, Jig. 4. 

Dall described thi s species as follows : 

"Shell short. turbinate, solid, with about four well- rounrlecl wh o rl s ; nu cleus 

d e fective; suture deep, not channeled, t he whor l in front of it narrowl y tabulate; 
axial sculpture o f (on the last whorl about 15) narrow, rounded, m :>n."! or less 

unequa l, ri blets, which extend from th e su ture, slightly swollen at the angle of 

the shou lder, to the rou nded marg in of the umbili cal funnel, with usnally subse­

quent interspaces; the incrementa l lines arc a lso rather coarse and prominent; 

a ll the axia l sculptu re is slight ly rctracti vc; spiral sculptu re of (at the hcginn ing 
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of the last whorl about 10) subequal and mostly .subequally spaced, flattish 
threads with wider interspaces, overriding the ribs, but not notably swollen at 
the intersections; near the periphery a few of these are alternately smaller and 
closer, there arc also two or three finer threads between the shoulder and suture; 
umbilicus large and deep, funicular, with spirally threaded walls; aperture sub­
triangular, the margin continuous; body with a rather thick smooth layer of 
callus; outer lip with a small subsutural internal liration, and about 8 more lirae 
between the shoulder and canal; margin sharp oblique with a moderately swollen 
external varix; canal short, narrow, shallow; pillar-lip smooth with three plaits, 
enlarging posteriorly. Height of shell 17.5, of last whorl 14.5, maximum diameter 
12 mm. 

"Tampa silex beds, at Ballast Point, Tampa Bay, Florida. One specimen 
from the Post collection, U. S. Nat. Mus. No. 165043." 

Horizon: Tampa limestone, lower Miocene. 
This species also belongs to the section Bivetopsis J ousseaume. 
Only one poorly preserved specimen, the holotype, is in the U. S. 

National Museum collection. I have not seen it outside of its type 
locality. 

Superfamily RllACHIGLOSSA 
Family OLIVIDAE 

Genus OLIVA Martyn, 1786 

OLIVA POSTI Dall 

1915. Olh•a posti Dall, U . S. Nat. :Mus. Bull. 90, p. 49, pl. 12, fig. 24. 
1926. Oliva posti Dall. Kellum, U. S. Geol. Survey Prof. Paper 143, p. 41. 

Dall described this species as follows: 

"Shell small, solid, smooth, with 4 or more whorls; nucleus defective; suture 
moderately channeled; shell rather slender; last whorl with a wash of callus near 
the suture; aperture long and narrow, acute behind; outer lip slightly thickened, 
internally smooth; inner lip plicate, in front as figured; canal deeply excavated. 
Height, 21.5; height of last whorl, 18; maximum diameter, 8.5 mm. 

''Tampa silex beds, at Ballast Point, Tampa Bay, Florida. 
"Type-specimen from the Post collection, U. S. Nat. Mus., No. 165045." 

Horizon: Tampa limestone, lower :iVIiocene. 
Only one specimen (the holotype), with a defective nucleus, is 

in the collection at the U. S. National Museum from the type locality. 
Two poorly preserved specimens, collected at Blackwater Creek at 
Seaboard Air Line Railway crossing by ::\Jiss Helen r. Tucker, may 
belong to this species. 

Outside occurrence: Silverdale, N. C. , Trent marl, lower ]\'Jiocene. 

1890. 

1915. 

Genus OLIVELLA Swainson, 1831 
OLIVELLA LATA Dall 

0/iv c//a lata Dall, Wagner Free Inst. Sci. Trans ., ol 3 t 1 45 
pl. 4, fig. 8b. v . ' p . ' p. ' 

0/ivrlla lata Dall, U. S. ?\at. Mus. Bull. 90, p. 49, pl. 15, fig. 4. 
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Dall described this species as follows: 
"Shell small, broad, moderate stout, with a rather low spi re and about fi ve 

whorls; surface smooth, suture narrow, deeply channelled and deeply notched 
at the aperture; spire with littl e enamel and a rather large globular nucleus of one 
whorl; outer lip arcuate, si mple, sharp ; inner lip with a moderate callus, hardly 
!irate; pillar st raight, slightl y twisted, with a g rooYe behind it; canal short, wide, 
shallow; siphonal fasciole distinct, bordered behind by a faint sulcus, behind which 
~gain is a still fainter indication of a depressed line. :Max. Ion. of shell 9.25; 
max lat. 5.25 mm. 

"Ballast Point silex beds; Dall, Shepard. 
"It is not unlikely that, when fully adult. this shell has the pillar lip !irate; 

l .. ut if it is immature it cannot be united with any o f our Tertiary species." 

I-Iolotype: U. S. National Museum no. 11 2092. 
Horizon: Tampa limestone, lower Miocene. 
I have not seen this species outside of its type locality. 

OLIVELLA EUTOB.TA Dall 

1915. Olivella eu /or/a Dall, U. S. Nat. Mus. Bu ll. 90, p. 50, pl. 10, tig. 10. 

Dall described this species as follo\\'S: 

"Shell small, stout, solid, wi th 5Y, whorls separated by a deeply channeled 
suture; first whorl rou nded and subglobular; subsequent whorls smooth, mod­
erate ly convex; aperture wide in front, behind ending in a deep narrow sinus at 
the end of the suture, between the body and the outer lip; anterior third of the 
body body covered by a revolving band of enamel with a g roove at th e posterior 
edge, otherwise smooth ; the outer lip sharp, smooth within; body with a thin 
wash of callu s, pillar thick, callous, twisted, with it s anterior edge forming- a 
strong rounded fold with a depression behind it, the inner surface of the pillar 
hnely spirally I irate; canal wide, shallow. Length, 12; length of aperture, 8.5; 
maximum diameter of shell, 6 mm. 

"Tampa si lex beds at Ballast Point, Tampa Bay, Florida. 
"Type-specimen from the Post collecti on, U . S. Nat . Mus. No. 165047." 

Horizon: Tampa limestone, lower ?\Iiocene . 
Olivella eutorta Dall has a relatively more elongate shell and a less 

arcuate outer lip than 0. lata Dall. 
It is a common species at its type locality. One silicified speci men 

was collected by Miss Helen I. Tucker from Sixmile Creek, near 
O ri ent S tation , Hillsborough County ; and one poorly preserved speci­
men, which may be this species, was collected at sta tion 12300, 1~ 
miles northeast of Lloyd , Jefferson County. 

OLIVELLA COLLETA Dall 

1915. Olive II a col! eta Dall, U. S. Nat. Mus. Bull. 90, p. SO, pl. 12, lig. 9. 

Dall described this species as follows: 

"Shell very small, smooth , slender, with about 5 Yz whorls, sepa rated by a 
deeply channeled suture; nucleus minute subglobular, of about one whorl; sub-
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seq uent whorls subcylindrical, smooth ; las t whorl atten uated in front , with a faint 
fa sciolar band of enamel close to the anterior edge; aperture narrow behind, 
wide in front; outer lip thin, sharp, simple; inner lip not callous; pillar with one 
or two faint very anterior folds; canal wide and deep. L ength of shell 4.5, of 
apertme 2.5, max imum diameter 1.8 mm. 

"Tampa silex beds at Ballast Point, Tampa Bay, F lorida . 
"One specimen from the Post collection, U. S. Nat. Mus. No. 165048." 

Horizon: Tampa limestone, lower Miocene. 
The holotype may be an immature specimen. This spectes has 

not been recognized outside of its type locality. 

OLIVELLA BROOKSVILLENSIS Mansfield, n. sp. 

Pl ate 4, Figures 1, 2, 4 

Shell medium-sized, subovate, solid with a rather high conical spire. 
Nucleus defective on holotype. Postnuclear spire-whorls smooth. 
Suture rather deeply channeled and bordered below by the sharp 
overhanging margin of the whorl. Body whorl moderately inflated 
at the posterior third and gradually slopes forward from this inflation 
to the anterior end. Margin of outer lip nearly straight between curved 
extremities. Aperture long, rather narrow, gradually widening an­
teriorly. Anterior third of body whorl provided with an enamel, 
the upper edge forming a low ledge. Another low ledge situated half­
way between the posterior ledge and the anterior end of the shell 
encircles the base . Lower two-thirds of columella provided with a 
callus; the inner part of this callus !irate, whereas the lower and ex­
ternal part consi sts of two heavy imbrications. 

Larger cotype (U. S. Nat. Mus. no. 49594 1) measures: Height, 
18.5; greatest diameter, 8.8 mm. 

Type locality: station 11113, quarry about half mile south of 
Brooksvi lle, Hernando County, Florida. 

Other occurrence: Blackwater Creek at S. A. L. Ry. crossing. 
Hillsborough County, Florida (Tucker) ; station 127 58, quarry 5.9 
miles northeast of Brooksville, Hernando County. 

Horizon: Suwannee limestone, Oligocene. 

OLIVELLA L.IVEOAKENSIS Mansfield, n. sp. 

Plate 3, Figure 7 
Shell small , subovate, moderately stout, with a rather low spire and 

with about 5 whorls. Suture weakly channeled. Body whorl very 
weakly rounded medially and rest ri cted behind columellar lip. Margin 
of outer li p weakly arched. Aperture broader b~low than above. An­
terior canal short , wide and <:marginate. Holotype ( U. S. Nat. 
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Mus. no. 495940) measures: Height, 11.4 111111. ; greatest diameter, 
6.5 111111. 

Type locality: station 11109, 1 y; miles north of Live Oak, Su­
wannee County, Florida. 

Olivelfa h veoakensis is closely related to 0. lata Dall, differing 
from the latter in hav ing a larger shell , a narrower aperture and a less 
tape ring and full er lower body ,,·horl. 

Horizon: Suwannee limestone, O ligocene . 

Genus ANCILLA Lamarck, 1799 

ANCILLA SHEPABDI Dall 

1890. A 11 ci/laria sile{'ardi Dall, \Vagner Free Inst. Sci. Trans., vol. 3, pt. 1, 
p. 46, pl. 4, fig. 4. 

1915. A 11 cilla shc{'ardi Dall , U. S. Nat. Ivius. Bull. 90, p. 51, pl. 7, fig . 1. 

Dall descr ibed this species in 1890 as foll ows: 

"Shell slende r, acutely pointed, with its surface on the spi re glazed with a 
coating of ena mel, but indi ca ting about 5 whorls; aper ture Jess than hal f th e 
length of the shell. ca llous at th e posterior commi ss ure and on the body; outer 
li p a rched, simple, thin, perhaps with a slight projection in the' adult, ncar the 
canal, between the two principal sulci of th e whorl; canal wide and deep ; pillar 
concave and twisted, sc01·ed with numerous fine shall ow, spiral grooves, ami with 
a pronounced sulcu s behind it; th e an terior end of the pillar is obliquely truncate, 
shorter than th e aperture and with its anterior edge excavated so as to make a 
sha ll ow g utter, behind which the edge of the whorl projects in a round ed point 
be fore falling to the siphona l notch. In this manner, when looked at directly from 
in f ront, the she ll seems to have two canals, one small and sha ll ow, curving wit h 
the pi ll ar, the other larger and deeper, cut out of the wall of the whorl. On the 
base behind the pillar is the usual sulcus, followed by the siphona l fasciole bor­
dered behind by a sharp impressed line; then foll ows a band about as wide as 
the siphonal fasc iole, but of whi ch the anterior half is convex and t he posterior 
half impressed : this is bordered by a band or fasciolc between t wo sha rp ly and 
deeply incised lines; thi s fasciole is transversely stri ate with backwardly some­
what concave lines and corr esponds to th e tooth or projection of the outer lip, i f 
one existed, which is not certain. On the last whorl in front of the suture is 
anothe r impressed spi ral line or groove, not \'Cry di sti nct on the fossi ls, hut 
which seems to have formed th e anterior bord er of the enamel on the spi re; th e 
callus on the inner lip does not thin out over the body, but is bounded by a st rai gh t 
line exte nding from the collumella r sulcus to the spiral line just descri bed; the 
posteri or commi ss ure of the aperture is mor e or less Idled with callu s. Max. Jon. 
of shell 34.75 : of aperture 17.0; max . lat. of shell 14.5 mm. 

"Sil ex beds of Ballast Point and th e shores of Hi ll sbo ro Bay, Tampa Bay, 
Florida. Shepard, !\ ewman and Dall." 

Holotype, U. S. Na ti onal :\Juseum no. 165049. 

Horizon: Tampa limestone, lower ~.Jiocene. 

7 -G. St:n·cy 
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Anci!la shepardi is more acutely pointed and a stouter shell and 
has shallower sutural area than A. chipolana Dall from the Chipola 
formation of F lorida. A. shepardi is rather abundant at its type lo­
cality. It also occurs at Sixmile Creek, near Orient Station, H ill s­
borough County, Florida. 

Family MARGINELLIDAE 
Genus MARGINELLA Lamarck, 1799 

Key to genus Marginella 

Shell large or small , broad, low-spired, outer lip within without denticulations: 
Shell large .... M a.rginella (Prunum) ballista Dal! and subspecies tampae Dall 
Shell small, aperture rather narrow ........................ Nf. (Prunum) int ensa Dall 
Shell small, aperture wide .......................... ............. M. (Pnt1tl!m ?) myrina Dal! 

Shell small or ra th er la rge, usually slender, spire moderately low, outer lip not 
denticulated : 

Shell rather large .. ..... .................... ......... ........ ... . 1111. (Porcellanella) grcgm·ia Dall 
Shell rath er small and slender , M . (Porccl/anclla) gregoria silicata. Mansfield 
Shell small , solid, biconic, spi r e rather hi gh , M. (Porcella nella) past i Da!l 
Shell rather thin, outer lip nearly st raigh t (fide Dall) .................. .. .......... .. 

........................................................ ............... ..... .. M. (Porcellan clla ) be/lui a Dall 
Shell small, re lat ively hig h spi red (fide Dall) .... M . (Porcellanella) inepta. Dall 
Shell stou t, sub-bi conic with a rather high spire, ......... .............. .......... ...... . 

.................................... ........ ................................. M. (Porcc llaltclla.) infecta Dal! 
Shell moderately slender, aperture broad below .......... ............................ ....... . 

..... .. ..................................................................... M. (Porcc llmtella) fmmula. Dall 
Shell with a high or moderately high spi re, inner margin of outer lip denticulated: 

Shell bicon ic, high-sp:red ............................................ !11. (Serrato) mo-llitor Dall 
Shell small , biconic, high-spired ............................ M . (Scn·ata) 1tcwma.ni Dall 
Shell moderate ly hig h spired, inner ma rg in of outer lip feebl y denticu-

lated ....... .. .. ................ .. ......................... M . (Serrata ) eleuantu/a Dall 

Section PRUNU:tvi I-Ierrmannsen, 1852 

MARGINELLA (PRUNUM ) BALLISTA Dall 

1890. Margi11ella. hallista. Dall, Wagner Free Inst. Sci., Trans., val. 3, pt_ 1, 
p. 47, pl. 4, fig . 6. 

1915. Marginella ballista. Dall, U. S. Nat. Mus. Bull. 90, P. 54, pl. 16, fig. 12. 

Dall described thi s species in 1890 as follows: 

"Shell la rge, strong, rounded, subpyriform ; whorls about four; spire short, 
nea rly enclosed by the last whorl; sides conYex, compressed about the middle 
near th e adult vari x; outer lip thick, d ifferenti ated by a sulcus behind it ar cuate 
in th e direction of the whorl and also toward the body-lip , aper ture ratl~er wide 
especially in front ; body-wall with a callus, which extends over the sp ire fran~ 
the poste~io: com miss ure; anteriorly with four r ather oblique plaits: outer lip 
smo~~!l Wtthm._ ~lax. lon . of shell 18.0: lat. 11.7 ; Jon. of aperture 16.2 mm. 

Tampa sJiex beds at Ballast Point." 

Holotype: U. S. N a tiona ! lVJ u seum n o. 11 2096. Collected by W. H. 
Dall. 

Hori zon : Tampa limestone, lower lVI iocen e. 
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This species is characterized by its rather large and relatively broad 
shell \Yith a low spire and a thickened outer lip destitute of internal 
den ticula t ions. 

Occurrence: Type locality, rather common; S ixmile Creek, near 
Orient Station, Hillsborough County, Florida (Tucker). 

MARGINELLA (PRUNUM ) BALLISTA TAMPAE Dall 

1890. Marginella (ballista var?) la111j1ac Dall , ·wagner F ree Ins•. Sci., Trans., 
vol. 3, pt. 1, p. 47. 

1915. Jl!!argiue/1,~ la111pae Dail, U. S. Nat. Mus. Bull. 90, p. 54, pl. 11, fig. 6, 

Dall at first thought that 111. taiJipac mi~ht be a va ri etal form of 
M . ballista but later considered it distinct and raised it to specific rank. 

The holotype (U. S. Nat. Mus. no. 11 2097) is the only well pre­
served specimen refer red to Jlf. faiJipac. This specimen is sligh tly more 
angulate at the shoulder and more compressed behind the shoulder 
than J/. ballista but in other features appears nearly ident ical with it. 

Type locality: "si lex beds." Ballast Point, Tampa Bay, Florida. 

Horizon: Tampa limestone, lower Miocene. 

This species has not been recognized out side of its type locality. 

Jl!argin.clla (Pr1111111n) incrassata Nelson, from the middle Miocene, 
Zorritas, Peru, as poi.ntecl out by Dall, is related to B. ballista fa mpac. 

MARGINELLA (PRUNUM) INTENSA Dall 

1915. JlfargiHclla intcnsa Dall, U. S. Nat. Mus. Bul l. 90, p. 56, pl. 10, f·ig. 8. 

Dall described this species as fo llows: 

"Shell smal l, short, solid, smooth, with a short spire, obscured by a coat of 
enamel covering it entirely, and about 3 whorls; aperture narrow; outer lip pro­
duced behind over nearly l~alf the penultimate whorl, heavily smoothly varicose, 
the varix distinctly limi ted behind, marginati ng the lip and canal , internally 
smooth, thicker in the middle; bociy with a slight wash of enamel ; pillar with 
four low, stout, equal and equally spaced plaits, the an terior on the edge of the 
pillar at the narrow and shal low canal·. Length 8, maximum diameter 5 mm. 

"Tampa silex beds at Ballast Point, Tampa Bay, F lorida. 
"Type specimen from the Post coll ection, U. S. Nat. Mus. no. 165055." 

Horizon: Tampa limestone, lower Miocene. 

111 arginella in ten sa Dall is a small and solid shell, with a low spire 
and very heavy outer lip for the size of the shell. A feeble spiral 
thread is below and adject to the suture. It appears to belong to the 
same g roup as J1!!. ballisla Dall, though it has a much smaller shel l. 

M. intcnsa appears to he closely related to M. (Pnt11U//1.) clcthi,ra 
dasa Gardner '.\T s. from the Chipola formation of Florida. 
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MARGINELLA (PRUNUM?) MYRINA Dall 

1915. M arrJ ill ella myri11a Dall, U. S. Nat. Mus. Bu ll. 90, p. 57, pl. 12, fig. 2 

Dall described this species as follo ws : 

"Shell small , s tout , short, smooth, o f about 3 whorls, the sp ire, nu cleus, a nd 
s utu re obscured by a rathe r thi ck coa t of ena mel ; outer lip vari cose ami exter­
nally ma rginate, r eceding toward the suture a nd broader towa rd the mi ddle; 
apert11re rather wide, poste rior sinus rounded ; outer lip not internall y I irate; 
body wit h :1 thin wash of callus; pill ar with fou r di stinct plaits, the anterior 
coincident wi th the edge of the pillar and with the adjacent pla it somewhat 
larger than the pcsterior pair, a ll about equ idistant ; canal sha ll ow, short, wide. 
Height 6, maximum diamete r , 4 mm. 

"Tampa silex beds at Ball as t Point, Tampa Bay, Florida. 

"Type-specimen from th '" Post coll ection, U. S. Nat. Mus. No. 165056.'' 

Ho ri zon: Tampa limestone, lower Miocene. 

The holotype o f 111 argi11clla ( Pru1111111. ?) 111_\'r ina is a small, short, 
and poorly preserved shell with a low spire ancl wide aperture. One 
poorly preserved shell ( not th e holotype) from the type locality may 
also belong to thi s species. 

Section PORCELLANELLA Conrad, 1862 

MARGINELLA (PORCELLANELLA ) GREGARIA Dall 

Plate 3, Figure 5 
1915. Ma rginella grcgaria. Dall, U . S. Nat. ?vius. Bul l. 90, P . 55. 

Dall clescribecl ancl comm ented upon this species as fol!o,,·s: 

"Thi s species, in my ori g inal studi es fr om imperfect mate rial supposed to 
be a va riety of M . lilllaillla , seems now, f rom materi al r eceived too late for 
liguring. to be quite distinct. T therefore describe it comparatively until an 
opportunity may a ri se when I can supply a figure. 

"This shell is of a shape not unlike M. limatu/c, but longer and more ovoid . 
Its relative diamete r a t th e sholllder o f the last who rl is much less and the Ollt er 
lip at the shoulder is therefore less prominent. The thi ckenin g- of the outer lip 
is less pronollnced, and in all th e specimens receive d it is pe rfectly smooth, while 
in M. limafllla. full y adult specim ens have it f1t1ely denticulate on th e inner edge. 
The plaits are a lso much more deli cate than in 11!. limatula. Co mparatiYe meas­
mem ents are as fo ll ows: 

"M. grcgaria: L ength 17.5 . max imllm di amet er 9.3, leng th of aperture IS 
mm . 

" !11. limatula: Length 14.7, maximllm diameter 9, length o f a perture 13 111111. 

"Tampa silex heels at Ballast P oint , Tampa Bay, Florida: Dall and Post. 
U. S. Nat. Mus. No. 165051. 

''Jl!. grcga rio somew hat resembl es M. Ollcliidrlla Da ll , of th e Pliocene, hut 
I S small er and less a r cuate laterally. with th e spire more appar ent. The speci­
men of Jl!. lilllaill!a mcas t1red above is that figured on plate 11 , f1g-ure 7, o f this 
paper." 
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Horizon: Tampa limestone, lower Miocene. 

T his species is rather elongate and moderately narrow, with a 
rather low spire and concave lower columell a bearing 4 plications. 
The inner margin of the outer lip is smooth. 

The species ha s not been figured. A specimen (U. S. Nat. T\Iu". 
no. 165051) is selected for figuring in this report. 

This species is rather abundant at the type locality. One speci­
men has been collected at Blackwater Creek at S. A. L. Ry. crossing, 
Hillsborough County, ancl 2 specimens from Sixmile Creek, near 
Orient Station, Hillsborough County, by lVIiss H. I. T ucker . 

.lf arginella. grcgaria. Dall, i1!. gregaria silica/a, n. subsp., M . posti 
Dall, M. bellu!a Da11, and M. inepta Dall are closely related. There is 
a poss ibility that some of the small specimens assigned to di sti nct 
species may be the young of the larger specimens assigned to other 
species. However, I have accepted Dall' s determinations in nearly all 
in stances. 

MARGINELLA (PORCELLANELLA ) GREGARIA SILICATA Mansfield, n. subsp. 

P late 3, Figure 6 
1890. Jl!arginclla bella Conrad (not Conrad 1868). Dall , \ iVagner Free Inst. 

Sci. Trans., val. 3, pt. 1, pl. 4, fig. 9a. 
1915. Jl!arginclla bella Conrad (part, not Conrad 1868) . Dall , U. S. Nat. Mus. 

Bull. 90, p. 55, pl. 16, fig. 10. 
1915. M arginclla bella bcllula Dall (part) , idem, p. 53. 

I am unable to fi nd the specimen figured by Da11 on pl. 16, fig. 10, 
and identifi ed as Jf. bella Conrad. A number of specimens under 
U. S. Nat. lVI us. no. 165052 are labelled M. bella Conrad by Da11. Some 
of the specim ens in the same vial appear to be the young of M. gre­

garia. Dall. 

Some of the specimens referred to M. bella by Dall, although closely 
related to M. gregaria., appear to be a subspecies of gregaria. T he 
holotype is rather slender, solid , with a rather low spire. The body 
whorl is weakly compressed behind the thick marginal outer lip. The 
columella is concave below and bears 4 equal-sized plications. 

Holotype (U. S. Nat. lVI us. no. 165052) measures: Height, 11.7 
mm.; greatest diameter, 6.0 mm. 

Type locality: "si lex beds," Ballast Point , Tampa Day, F lorida. 

Horizon: Tampa limestone, lower Miocene. 

The new subspecies differs f rom Jlf . bella Conrad in having a less 
pronounced shoulder on the body whorl and less closely spaced plica­
tions on the columella. It differs from M . gregaria. Dall in having a 
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smaller, r elatively more slender shell with a littl e higher spire. In 
othe r features it is very s imilar. 

Thi s subspecies has not been recognized outside of its type locality. 

MARGINELLA (PORCELLANELLA) POSTI Dall 

1915. !lfar.rJillcl!a /'osti Dall , U. S. Nat. Mus. Bull. 90, P. 56, pl. 12, fig. 6. 

Dall desc ribed thi s species as foJ:ows: 

"Shell small , smooth, of about 4 whorls, which are more or lc:ss obscured 
by a coati ng of ena mel cove ring th e entire spire, sol id , slender; on the las t whorl 
a rc a few fa int axia l sulci o r incremental markings; terminating the whorl in 
the adu lt i s a heavy wide var ix, the posterior edge of which is sharply elevated 
above the general sur face; aperture narrow behind, w ide in f ront; outer lip 
varicose, simple, thi cker in the middle receding to the canal, without interna l 
lirae; body smooth not cal lous; pillar shorter than the aperture with four sub­
eq ua l, equid istant plait s, the anteri or set on the twisted edge of th e pi llar; canal 
short, wide, with a conti nuation of the varix marginat ing it on the back. Length 
6.4, max imum diameter, 3.5 mm. 

"Tampa sil ex beds at Ballas t Point, Tamp a Bay, Florida. 
"T ype-specimen from the Post coll ection, U. S. Nat. Mus . No. 165057." 

Horizon: Tampa lim es tone, lower IVI iocene . 
The shell of M arginella posti Dall is small, solid , sub-biconic, and 

rather slender, with a rather high spire. It has not been recognized 
outside of its type locali ty. 

MARGINELLA ( PORCELLANELLA) BELLULA Dall 

1890. Mar.r~in ella vella uellula Dall, vVagner Free Inst. Sci. Trans. , vol. 3, pt. 1, 
p. 53, pl. 4, fig. 8e. 

1915. M argin clla bcll~t la Dall, U. S. Nat. Mus. Bul l. 90, p. 53, pl. 16, fig. 9. 

Dall, in 1890, stated that this form when compared with other 
fo rms under consideration represents a thinner, more oval form with 
a straighter outer lip ( length, 6.5; width, 3.6 nm1. ) vvhich may take 
the name bellula. 

Holotype: U .S. Nat. !\Jus. no.112100. 
T ype locality: "silex beds'' at Ballast Point, Tampa Bay, Florida. 
Horizon: Tampa lim estone, lower Miocene. 
One specimen collected at ''V/ acissa," Jeffer son County, F lorid a, 

appears to be thi s species. 

MARGINELLA (PORCELLANELLA) INEPTA Dall 

1890. Margi11el/a bella i11ej>la Dall, \;v'agnc r Free Inst. S ci. Trans., vol. 3, pt. 1, 
p. 53, pl. 4, fig. 8d. 

191 5. Margiue/la i11 cj>ta Dali , U . S. Nat. Mus. Bu ll. 90, p. 53, pl. 15, fig. 2. 

In 1890 Dall in considering other related form s states that this 
form is "smaller ( 5.5 Jon . by 3.0 111111. lat. ) with a r elatively h igher 
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spire, more eYenly tapered shell , and the outer lip less convex in the 
middle on the inside." 

Holotype: U. S. Nat. Mus. no. 112101. 

T ype locality: "silex beds," Ballast Point, Tampa Bay, Florida. 

Horizon: Tampa limestone, lower Miocene. 

The holotype is not well preserncl. 

MARGINELLA (PORCELLANELLA) INFECTA Dall 

1915. J1J argi11clla i11fccla Dall, U. S. Nat. Mus. Bull. 90, P. 52, pl. 12, fig. 3. 

Dall described this species as follows: 

"Shell small , smooth, solid, of about 4 whorls, the spire being covered with 
:>. coat of enamel which obscured the suture and nucleus; last whorl compri sing 
most of the shell , moderately convex, ap erture narrow, wider in front ; outer lip 
thickened, especially t oward th e middle, its posterior end somewhat protracted 
on the whorl behind the suture; posterior sinus of the aperture rounded, body 
with a thin wash of callus; pillar short, carrying four prominent subequal plaits, 
the anterior of which is coincident w ith the twi sted edge of the pillar; canal very 
short and wide. Height 7.7, maximum diameter 4.7 mm. 

"Tampa si lex beds at Ballast Point, Tampa Bay, Florida . 

''Type spec_imen from the Post collection, U. S. Nat. Mus. 165061." 

Horizon: Tampa limestone, lower Miocene. 

The shell of Jlif. ·infecta is sub-biconic, rather stout, and with a 

rather high spire. 

It has not been recognized outside of its type locality. 

MARGINELLA (PORCELLANELLA) FAUNULA Dall 
' 

1890. Marqi11el/a faunu/a. Dall, Wagner Free Inst. Sci., Trans., vol. 3, pt. 1, 
p. 53, pl. 4, fig. 9b. 

1915. M argi11ella fmmula Dall, U . S. Nat. Mus. Bull . 90, p . 53, pl. 16, fig. 14. 

Dall described thi s species as follows: 

"Shell thin, ovate, with a rather pointed spire of some four or five whorls 
covered with a thin glaze of callus, plaits four, subequal, thin, oblique, outer lip 
little thickened, externally marginated, a rcuate in the direct ion of its growth, 
nearly straight in an axial direction; callus on the body very thin. Max. Ion. 

8.0; lat. 4.5 mm . 

"Tampa si lex beds, rare. 

"This shell recalls /If. yar. bellula in some of its feature s, while others re- . 
mind one of M. faww Sowerby. The habit of the shell is like the latter, while 

the form is more like . the former." 

Horizon: Tampa limestone, lower Miocene. 

The holotype is not well preserved. 
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Section SERRAT A J ousseaume, 1875 

MARGINELLA (SERRATA) MOLLITOR Dall 

EllS. Marg iH clla m ollit or Dall, U . S. Na t. Mus. Bull. 90, p. 52, pl. 12, fig. 1. 

Dall described th is species as fo llows: 
"She ll small, smooth, solid with about 4 whorls, whi ch a re obscured by con­

timt ous coat o f enamel COIC' ring t·he spire : las t whorl rath er convex, the pe­
riphery at the should er terminating at the ap~rture in <l prominent wide, smooth 
varix, distinct ly and sharply separated by a difference in level from the surface 
behi nd it. and which also margi nates the canal ; aperture narrow; outer lip re­
ceding at the sutu re and canal, th ick, having between the should er and canal 
about II internal denticulati ons, or short lirae, which do not enter th e aperture 
beyond th e var ix; body smooth, with a slight wash of callus; pillar sli ghtly con­
cavely arcuate with four nearly equal and equally spaced plaits, of which the 
anterior is at the edge of the wide shallow and short canal. Length of sh ell 11.5, 
of apertures 7.5, maximum diameter 6 mm. 

"T ampa silex beds at Ballas t Point, Tampa Bay, F lorida . 
"Type specimen from the Post collection, U. S. Nat. Mus. No 165058." 

Hori zon : Tampa limestone, lower Miocene. 
The shell is high spired and biconic. The mner margm of the 

oute r li p bears strong clenticulations. 
Jlf arginclla m ollitor is closely related to M. ( S errata ) bn:thia Gard­

ner ( i\I s.) from the Chipola formation of F lorida, differing from the 
latte r in having a larger shell and a more excavated area above the 
clenticul ations of the inner lip. 

MARGINELLA (SERRATA) NEWMANI Dall 

1890. Ma rgiHclla 11ewmani Dall, \Vagner Free Inst. Sci., Trans., vol. 3, pt. 1, 
p. 54, pl. 4, fig. 8. 

1915. Marginclla 11C<t ll!ani Dall, U. S. Nat. Mus. Bull. 90, p. 57, pl. 16, fig. 13. 

Dall described thi s in 1890 as follows: 

''Shell small, stout , bi conic, four-whorled, smooth, the spire g lazed with 
callus; aperture short , wide, th e outer lip with about six coarse clenticles on 
the inner si de, smooth nea r the posterior commi ssure, marginated externall y; 
inner li p with a wash of ca llus, with fo ur subequal. not prominent, rath er oblique 
pla its. :Max. Ion. 5.5; lat. 3.7 mm. 

"Tampa sil ex beds, r are; l:VI r . L. G. New man." 

Holotype: U.S. Nat. Ivius. no. 11 2105. 
Horizon: Tampa limestone, lower M iocene. 
Thi s species is similar to M. 1nollitor, differing from the latter m 

being smaller. 

MARGINELLA (SERRATA) ELEGANTULA Dall 
1890. Ma rgi11clla clegantu/a Dall, \Vagner F ree Inst. Sci Trans 1 3 1 

P 54 I 4 fi 7 . ., V O • , pt. , 
. ' p . ' g .. 

1915. Ma rgincl/a clcga•llula Dall , U. S. Nat. Mus. Bull. 90, p. 53, pl. 16, fig. 11. 
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Dall briefly described thi s species in 1890 as follows: 

"Shell of the group of M . lz aematita Kiener, f rom which species it differs 
by being proportionately stouter, rounder and less fusiform, with a !' horter sp ire 
and wider aperture. Both hav e four well-marked plaits, which in /1-f . lzarmatita 

are grooYed when adu lt. Doth are externa lly smooth and have the outer lip 
marginated externally and denticulate internally, but in lzaellwlita the dentiCLI­
Jations ex tend the whole length, while in the present species th ey are faint and 
confi ned to the mi dd le part of the inside of the outer lip . i\hx. Ion .. of shell 
11.0 : lat. 6.5 mm. 

"'Tampa silex beds, ra re." 

Horizon: Tampa limestone, lower Miocene. 

This species has a lower spire and more feeble denticulations on 
the inner margin of the outer lip than NI. mollitor Dall or Jlf. newmani 
Dall. 

It has not been recognized outside of its type locality. 

MARGINELLA (SERRATA ?) IMPAGINA Dall 

1915. Jlfar.r;inelfa illtf>a.r;ina Dall, U. S. N at. Mus. Bull. 90, p. 56, pl. i2, fig. 4. 

Dall described this species as fo llows: 

"Shell minute, smooth, wi th indication of what may possibly be two spiral 
color bands on the last whorl, with a gently t apered sp ire of about 4 whorl s, the 
suture obscured by a coat of enamel which covers the entire spire; shell fusi­
form; aperture sublunate; outer lip ascending a little f rom the suture beh ind, 
arcuately proj ecting in the middle, thin, si mple with ( in th e specimen) no varix; 
canal wide. shallow: pillar with four equal and eq ually spaced oblique plaits, 
the anterior plait situ ated on the edge of the pill ar; body with littl e or no callus. 
Length 5, maximum diameter 2.7 mm. 

"Tampa si lex beds at Ballast Point, Tampa Bay, Florida. 

"Type specimen from the Post collecti on, U. S. Nat. M us. :\'o. 165060. 
' 'Thi s speci men may be slightl y immature." 

Horizon: Tampa limestone, lower Miocene. 
The holotype and only specimen is small and probably immature. 

Family VOLUTIDAE 
Subfamily VOLUTINAE 

Genus LYRIA Gray, 1847 

LYBIA Ml1SICINA (B:eilprin) 

Plate 3, F igures 1, 4 

1887. Voluta umsicina I-leil1Jrin, Wagner Free In st. Sc i. Trans., val 1, p. 109, 
pl. 15, fig. 45. 

1890. Lyria musicina Heilprin. Dall, Wagner Free Tnst. Sci. Trans., vol. 3, 
pt. 1, p. 85. (In part, Chipola shell excluded.) 

1915. Lyria musici11a I-Ieilprin. Dall, U. S. Nat. Mus. Bull. 90, p. 59. (In part 
pl. 9, figs. 1, 4 excluded , a Chipola shell.) 
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Hei lprin described thi s species in 1887 as follows : 

"Shell cylindri fonn; · spire elevated, of about 7 volu tion s ; w horls convex, 
>t ron g ly costatecl , impressed below th e suture, so as to divi de the costae into a 
double se ries; costae very prominent, obt use, about 10 on the body-whorl, crossed 
at right ang les by r ather dist inctly placed, elevated revolvi ng lines; o uter lip 
with a re Aected borde r ; inner lip di sti nct in its lower half, plica ted over its enti re 
extent, the pli cae increas ing in size from above dow nward, nearly transvers e 
in direction; aperture considerably over half the length of the shell, narrow. 
Length, nearly 2 inches; greatest width , at about th e midd le of the shell , slightly 
exceeding one inch." 

The holo type is deposi ted in the ·w agner Free Inst itu te of Science 
of Phi ladelphia. 

The Chipola form which Dall identified as Lj•rica rnusic ina (Heil­
pri n) differs slightly from the Tampa species in having a larger nu­
cleus and stronger concentric spirals over the shell. Both forms 
possess the subsutural insinuation giving the ribs above it a subnodu­
Ious appea rance. In other features the T ampa and the Chipola shells 
are ve ry similar and are not more distantly related than subspecies. 

Lyria vangh ani Cooke. a species from Crocus B ay, Anguilla, differs 
only slightly from L. musicina (Heilprin). 

The poor specimen from the uppet· Eocene at Ri chards Q uarry, 
Fla., identified by Dall as L. m1tsici1za, may belong to the genus L -yria 
but it is not the T ampa spec ies. It may be more closely related to 
L. costal a (Sower by) from the Eocene at Barton, England. 

Horizon: Tampa limestone, lower lVfiocene. 
Occurrence: "silex beds," Ballast Point (common) ; ?Blackwater 

Creek, at S . A. L. Ry. crossing, Hill sborough Coun ty (Tucker ); sta­
tion 12300, 1,14 miles no rth east of Lloyd , J efferson Coun ty. 

LYRIA MUSICINA DALLI Mansfield, n. snbsp. 

Plate 3, Figu re 2 

A specimen preserved as a siliceous pseudomorph and collected 
from Blackwater Creek at Seaboard Air Line Rai lway crossi ng, H ills­
borough County, F la., by Miss H elen T ucker of Cornell University, 
is slightly differen t from Lyria 111usiciua ( H ei lpr in ) though closely 
related to it. 

The pseudomorph agrees in all features with L. musicina except 
that it has a relatively longer body whorl and lacks the strongly de­
veloped insinuat ion below the suture which characte ri zes the latter 
species. 

The holotype (U. S. Nat. M us. no. 495942) measures: Length, 
37.2 111111 . ; greatest diameter, 19 111111. 
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Occurrence: Stati on 7356, 1 mil e north of Hudson, Pasco County ; 
station 12758, 5.9 mil es northeast of Brooksvi lle, He rnando County; 
station 12308, 1 ~~ miles north of Live Oak, S tm annee County. 

Horizon: Sm,·annee limestone, Oligocene. 

L YRIA HEILPRINI Da.ll 

1887. Vol11ta (Lyria) ::cbra Heilprin, vVagner Free I nst. Sci. Trans., vol. 1, 
p. 110, pl. 15, rig. 46 (not Vol11ta. ::cbra. Leach, 1814). 

1890. Vol11ta ::cbra Hei lprin . Dall, vVagner Free Inst. Sci. T rans., vol. 3, 
pt. 1. p. 84 (not V. ::cbra Leach, 1814 ). 

1915. Lyria hl'ilprini Dall, U. S. Nat. l'vfu s. Bull. 90, P. 58, pl. 10, fig. 13. 
1915. Lyria. silicata Dall, idem, p. 59, pl. 10, fig. 3. 
1026. L-;ria wrolincli.'is Kellum , U. S. Geol. Sun·ey P rof. Paper 143, p. 40. 

pi. 11, figs. 4, .S. 

Heilprin described this species in 1887 as fo llows : 

"Shell cylindri fo rm, with an elevated, sli ghtly scalari form spire a lm~ll 6. 
volutions: whorls costated, the costae (about 20 on the body whorl) close ly 
spaced, sharply-defined, oblique, forming a pseudo-coronation on top the whorls·: 
outer lip great ly thickened on the border, sli ghtly ascending: inner lip irregular ly 
plicated over its enti re extent, the 3 or 4 l1asal plicae much the stro ngest; i1perture 
somewhat more than half the length of shel l, nar row, elli ptical, contracted basally 
into a short open canal ; surface of shel l, barring the costae . smooth o\·er 
alm ost its entire extent, with a few impressed r evolving lines on the base of 
the body whorl." 

Length, an inch and a quarter; g reatest width, .6 inch. 

The specimen figured by Dall (U. S. Nat. lVI us. Bull. 90, pl. 10, 
fig. 13, 1915 ) is relatively a little longer than I-Ie ilprin 's original figure 
for hi s "Vo l11 ta" zebra but in other features agrees with it. The spec­
imen fi gured by Dall measures: Length 34.8 111111.; greatest di ameter 
15.5 111111 . 

Lyria silicata Dall appears to he a corroded specimen of L. hcil­
prini. 

Holotype deposited in the \i'lagner Free Insti tu te of Science, Phil­
adelphia. 

Horizon: Tampa limestone, lower Miocene. 

Occurrence: "silex beds, Ballast Point (common) ; Sixmile Creek, 
near Orient Station, Hillsborough County (Tucker), one fragment 
of th e shell; station 12292, Cherokee Si nk, \V akull a County (poor 
specimen and identificati on not verified); Trent marl , S ilve rdale, 
Onslow County, N. C. 
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LYRIA HEILPRINI TAMPAENSIS Mansfield, n, subsp. 

1915. Lyria. pulchc/la Dall , U. S. Nat. Mus. Bu ll. 90, p. 58, pl. 10, Jig. 11 ( not 
L. pulc/zella Sower by, 1850) . 

The specim en figured by Dall" and referred to L·y ria pulclzella 
Sowerby is more closely related to L. hei!prini Dall than to L. pul­

chella. 

The shell is subbiconic, solid, with a spire about one-fourth the 
length of th e shell and of about 5 whorls in all. N ucleus la rge, smooth, 
with about 10 rounded whorls. Postnuclear whorls turreted and 
sculptured with 22 (on the body whorl ) moderately st rong axials with 
nearly equal interspaces, and coronated by the projecting r ibs over 
the deep suture. On th e lower part of the last whorl the ribs curve 
backward arid ex tend to the siphonal fasciole. Base sculptured with 
li ne, equally spaced spiral threads. Outer lip thick, ornamented on 
the margin with feeb le denticles; inner li p with a heavy callus on which 

.·are situated 9 nearly hori zontal plica tions, the lower ones being th e 
strongest. 

Holotype (U. S. Nat. Mu s. no. 165064) measures: L ength , 27.5 
111111.; greatest diameter , 15 mm. 

Type local ity: "si lex beds," Ballas t Point, Tampa Bay, F la. 

Horizon: Tampa limestone, lower Miocene. 

The new subspecies is shorter and heavier than L. heilprini. L yria 
pulchclla (Sowerby) and L. soror (Sowerby) from the :M iocene, Do­
minican Republic, have more inflated shells than the new subspecies 
and lack the co rona ted sculpture below the suture. 

The speci men referred by Dall" to L. pulchc//a is a young speci­
men and may be the same as or a va rietal form of L. 111nsicina 

L YRIA MISSISSIPPIENSIS Conrad? 

P late 3, Figure 3 

One incompl ete external mold of a specimen belonging to the 
genus Lyria has been collected at station 11109, 10 miles north of 
Live Oak, Suwannee County, F la. This mold closely resembles Lyria 
mississippieusis Conrad from th e Oligocene, Byram marl , o f Mississ­
ippi. A n exact determination of the species cannot be made from the 
materi al at hand. 

Horizon: Su wannee limestone, Oligocene. 
F igured specimen: U. S. Nat. Mus. no. 496226. 

" Da ll, ,V. H .. ide m. 
•:: Dn ll , ,V , I-T.. 'Vn g- nC'r F'rt.:.e Jnst. Re i. Philadelphia T rans., vo l. 3, pt. ] , p, 84~ 

pl. •l , fig-. 3, 1900. 
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Pamil y l\JIT RIDAE 
Genu s M ITRA Marty n, 1784 
Subgenus TI AR A Swainson, 1831 

MITRA (TIARA) SILICATA Dall 

1890. Mitra ( 111ississiJ>1> ir11sis Conrad , var. ?) silicata Da ll , \Vagncr Free Inst. 
Sci T ra ns .. YO!. 3, pt. I, p. 93, pl. 4, fi g. 11. 

1915. M itra silicata Dall, U. S. r\at. M us. Bu ll. 90, p. 60, p l. 14, Jig. 2. 

Dall descr ibed thi s spec ies in 1890 as fo llows : 

''Thi s shell r eca ll s :1/. 111 ississipp ic11sis as desc r ibed by Conrad , f rom which 
'it differs by havi ng one mor e pla it on th e co lumella, and by the appressed suture. 
The pseuclomor ph in th is case is imperfect, and probably the shell was worn 
lJefor e it was foss ili zed. so tha t th e absence of the tra nsver se st ri at ion, call ed 
for by the d iagnosis of mississippic11sis and absent on our foss il, is not significant. 

"Our shell is elegantly fus ifor m, slender, with gently rounded whorls, ap­
pressed suture and fa int incrementa l li nes, or none ; sc ul ptur e o f sharp-edged, 
revolving ri dges, four bet ween the sutures, and on th e las t w horl a n in terca l <~ ry 

small er thread ; th ere a re 14 or 15 nearly uni fo rm primary r idges on the las t 
whor l. Lon. of last whorl 23.2; of apertur e 17.0; max. lat. of whorl 9.5 mn1. 

"T ampa silex beds, between Ballas t Poi nt and the tow n, 1vf r . Shepard." 

Holotype: U. S. Nat. -:\ f us. no. 11 2112. 
The holotype is a defecti ve specimen. A specim en somewhat betler 

preserved (U. S. Nat. Mus. no. 165066) has also been collected f rom 
t he "silex becls. " JllitTa silica ta. has a shallowe r su ture than M . met-
1·odita. Gardner, Ms. from th e Chi pola fo rm ation. The sculpture on 
M. silica.ta is unlike that on M. 111ississippic11sis Conrad. 

Ho rizon : Tampa limestone, lower -:\Ii ocene. 
O ther occurrence: An extern al molcl of a specim en f rom station 

1111 5, upper bed at Kendrick, Marion Coun ty, Pia. , ap pears to be 
either M. silicata. or a closely allied fonn . 

MITRA CF. M. PBODBOMA Gardner, Ms. 

A poorly p reserved ex tern al mold fro m station 1 ~753, Cumner 
Lumber Company quarry a t Kendrick , ::\·f a ri on County, F la ., appears 
to be closely related to "M." prodro 111 a Gardner lVIs., f rom the Chipola 
formation of F lo r ida . 

Horizon : T ampa limestone, lower 'M iocene. 

(;enus VEX lLLUM (' 'Bolten") Roecling, 17fJi::\ 
Subgenus U R OM ITRA Bclla rcli , 1887 

VEXILLUM (UBOMITRA) SYRUM (Dall) 

1915. Mitra. syra Dall , U. S. Kat. M ns. B11 ll. 90, p. riO, pl. 12, fig. 17. 
1916. Not iv!itra syra Da ll , U. S. Nat. Mus. P roc. , vol. 51, p. 505. 

D all desc ribed th is species as follows: 
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"Shell sllla ll , slender, acute, w ith about 9 whorl s sepa rat ed by a d ist inct 
but 110t deep su ture; nucleus smooth subglobula r, the succeed ing 3 w ho rls smooth, 
or ve ry fa in t ly ax ially str iated, th e sculp tured whorl s succeeding abr uptly; a x ia l 
scul pture of (on t he penultim ate whorl 17) narrow, sli ghtl y protractive, r ounded 
ri bs ex tending completely over the w horls to the base on the last whorl , wi th an 
inco nspicuous const ri ct ion nca r the sut ure, bu t otherwise smooth and even, sepa­
rated by m uch wider interspaces; spi ral sculpture of (between the sutu res about 
7) fla ttened close-set cords, whi ch do not overr ide the ribs, and conti nu e to the 
canal on the last whor l, where they a.re succeeded by four or five larger anu 
mo re di stan t roun ded spi ra ls; aper tu r e nar row, sublunate; outer lip sim ple, hard ly 
th ickened, not inte rnally !irate; inner lip smooth ; pillar wi th four pla its, the 
largest posterior, the others regula rly diminishing fo rwa rd, the most ante rior 
not quite r eachi ng the edge of t he p illar ; canal rather wide a nd deep, sl ightly 
recm ved. Length of !.hell 15.5, o f last whorl 9, of aper ture 6, maxim um cliam­

eter 4.5 mm. 
''T ampa silex beds at Ballas t Po int, T ampa Bay, F lorid a. 
"T ype specim en fro m the Post collect ion, U. S . Nat . Mus. No. 165067." 

Horizon: T ampa limestone, lower M iocene. 
Alth ough the holotype (a pseudomorph ) shows no lirations on the 

inside of the oute r lip, lirae may have been present on the original 

shell. 
Thi s species is rela ted to V ex illwn ( Uro mitra) celluliferwn (Con­

rad) f rom the O ligocene (Byram Marl ) of M ississippi , differing from 
the lat ter in hav ing a little shorter canal and closer spaced and wider 
spiral bands. 

VEXILLUM (UROMITRA) MYRUM (Da.ll) 

1915. M1tra. myra Dall , U. S. Nat . M us. B ull. 90, p. 61, pl. 12, fig. 7. 

Dall clescr ihecl thi s species as fo llows: 
"Shell small , acu te, w ith 6)1:; whorl s, of which the first 2 a r e smooth, sub­

seq ueilt whorls being sculptured with nar row rounded r iblets (on the penu ltimate 
whorl 12) sli ght ly protractive and with w ider interspaces, which extend from 
su ture to suture. making slight undulations in the sutural line where the ends 
o f the ri b lets reach it; on the last w horl the r iblets a re carried over the peri phery 
and become obsolete on th e base; there is no spiral scu lpture except on t he canal, 
where the re are 4 th reads, the ante r ior pai r close set, small , the third large with 
a marked sulc t1 s on each sid e, and th e fourth fa int at the base of the whorl ; 
the 1·emain der of th e surface is smooth; aperture narrow, less t h an hal f the length 
of the shell ; outer lip. (defective in the specim en); pi lla r strong, w ith three 
str ong, obl ique plaits decreas ing in prom inence forwa r d: canal shor t, wide, very 
5light ly recurved. Length of shell 8, of last whorl 5.8, max imum diameter 3.5 
mm. 

"T ampa silex beds at Balla st Point, T ampa Bav, F lorida. 
"One specim en in th e Post collection, U . S . Nat-. M us. No. 165068." 

Hori zon : Tampa lim estone, lower lVIiocene. 
T hi s species is closely related to V c.r£!! 11m ( Uro'IJi itra) ambli­

ple·nm Gardner, M s. from the Chipola fo rmation. 
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Genus CO!\'OMITRA Conrad, 1865 

CONOMITRA ANGULATA (Heilprin) 

1887. :11itra (Collulllitm) al! !f ll iata I-Ieilprin, \<\' agncr Free Inst. Sci. Trans. , 
vol. 1, p. 110, pl. 15, Jig. 47. 

1890. Cono mif1·a sta111inea Dall , vVagnt r F ree In st. Sci. T rans., vo l. 3, pt. 1, 
p. 94 (in par t ), pl. 4, fig. 2 ( not Conrad; 1848) . 

1915 Co'II OIII it ra sta 111i11 ca Dall, U . S. Nat. i\Ius. Bull. 90, p. 62 ( in part), pl. 10, 
Jig. 2 ( not Conrad, 1848) . 

H eilpri n described th is species in 1887 as follows : 

"Shell O\·ately cylindri fo rm, longitudinall y plicated ; whor ls of spi re very 
convex, slightJy ang ulated above; body-whor l more prominently angulatecl; r e­
volving lines absent or obsolete, except from the base o f the shell ; aper ture 
somewhat exceeding one-half th e length of th e shell ; col umellar fo lds fou r, the 
upper near ly oblique. Length .4 inch ; width .1 7 inch." 

H olotype probably one of three specimens labelled " Con.omitra sta­
minea Conrad" in the Vl agner Free Institu te of Science, Philadelph ia. 

H orizon: T ampa limestone, lower lVI iocene. 

Co1l olllitra ang u.lata ( H eilpr in ) differs f rom Co Ji onz ·itra sta111inca 
Conrad from the Oligocene of \'icksburg, ~Ji ss., in hav ing more an­
gulated wh orls. C. apalachce Ga1:dner · :Ms., from the Chit)ola forma­
tion, has a less slender shell which is sculptured with st ronger spirals 
th an on C. angnlata. C. aJigu!ata is a ra ther common species in the 
"silex beds" of th e T ampa limestone at Ballast P oint , T ampa Bay, 
F la. It also occurs in Sixmi le Creek, near O rient stat ion, H ill sborough 
Coun ty ; a t stati on 12292, Cherokee sink, Wakulla County, F la.; and 
at stati on 13841, Aspalaga Dluff, Gadsden County. 

Family XANCIDAE 
Gen us XAN CU S Bolten, 1798 

XANCUS POL'YGONATUS (Heilprin) 

P late 3, Figure 8 

1887. Turb i11ella polygo11ata H ei lprin, vVagner Free Jn st. Sci. Trans., vol. 1, 
p. 108, pl. 15, fig . 43. 

1900. T urbinella pol:ygo11a la Heilprin. Dall, \ Vagner F ree Inst. Sci. Trans ., 
vo l. 3, pt. 1, p. 97. On part, specimens from the Ch ipola formation at 
Alum Bluff, F la ., excluded.) 

1915. Xa ncus f>o l_vgonatus ( H eil pri n). Dall, U . S. Nat . Mus. Bull. 90, p. 63. 
(In par t. ) 

H eilpri n cl cscr ihecl thi s species in 1887 as follows : 

"Shc:ll eleva ted, t urr eted ; whorl s abruptly fla tt ened on th e shoulder- rendering 
t he spire sca la r i form- th e upper ones gently convex, obscurely noded or costa ted; 
body-whorl quadrang ular, with a broad, flat shoul der ; the costae obsolete, re­
solvrd into a number (abo ut 8) of shOL: Icler nodes whi ch break the circumfer­
entia l outline into a polygon ; aperture g reatly exceeding the spire in leng th ; 
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columellar fo ld s 3, transverse, s ituated immed iately below the body o f th e shell ; 
revolving lines of surface feeb ly defined, a lmost obsolete on th e body-whorls, 
except on the siph onal trac t, where they a rc well-marked, and of equal sig­

ni fica nce. 
"Length (of f ragment, lacking probably two-thirds of an inch below, and 

a third of an inch above) 1.8 inch ; width, .8 inch." 

T ype locality: Ballast Point, Tampa Bay, F la. Holotype in th e 
collection of \ Vagner Free Institute of Science, Phi ladelphi a. 

X an.cus polygonal u.s is closely related to X. rex P ilsbry and J ohn­
son fro m Baitoa formation (lowe r l\1 iocene) of the Dominican Re­
public. 

Horizon: Tampa limestone, lower Miocene. 

Occurrence: Rare at type locali ty; station 7358, Anclote River at 
T arpon Springs, Pinellas County ( quite common) ; station 12292, 
Cherokee sink, \ \'akulla County (molds) ; station 1111 5, upper bee! at 
Kendrick, Marion County ( mold of ex terior, probably X. polygo­
uatus). 

XANCUS POLYGONATUS SUWANNENSIS Mansfield, n. subsp . 

Plate 3, Figure 9 

Shell rather large, turreted, with acute spire and large body whorl. 
Nucleus and earli es t post-nuclear whorls not prese rved. T he ea rl iest 
2 or 3 preserved post-nuclear whorls are more slender than the follow­
ing and show spiral sculpture. The fo llowing whorls rapidly enlarge . 
gen tly slope anteriorly from the suture, are strnngly shouldered and 
bear at the periphery mode rately strong nodules . Body whorl weakly 
concave in th e a rea of anal fasciole, bears about 12 (estimated) nod­
ules on the shoulder, constricted at the base and ornamented on the 
base and canal with spiral cords. T he new subspecies is described 
from a cast taken of an exte ri or mole!, which shows only the outline of 
the back of the original shell. 

The dimensions of the preserved part of the mold (U. S. Nat. Mus. 
no. 495943) are : Length. 125 mm. ; greatest diameter 65 mm. 

Type locality: Station 12308, 1;,-i miles north of Live Oak, Suwan­
nee County, Fla. 

Horizon: Suwannee limestone, O ligocene. 

The new subspecies appears most closely allied to X aHcus polygo­
?wlus (I-Iei lprin), differing from the latter in hav ing a much larger 
shell ancl a relatively more acute spire. It appears to he more closely 
related to the Tampa species than to X. wilsoHi Conrad. an Oligocene 
species . 
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A small specimen collec ted from the Blackwater River at the c;·oss­
ing of th e S. A. L. Ry., Hillsborough County, by l\Iiss Helen I. 
Tucker, mav belong to this subspecies. 

Genus VASUM Bolten, 1798 

VASUM SUBCAPITELLUM Reilprin 

1887. Vasmn subcapitellum Heilprin, Wagner Free Inst. Sci. Trans., vol. 1, 
p. 109, pl. 15, fig. 44. 

1890. V asnm subcapitellmn H eilprin. Dall, Wagner Free In st. Sci. Trans., 
vo l. 3, pt. 1, p. 99, pl. 4, fig. 12. 

1915. Vas 11111 su.bcapitcllum H eilprin. Dall, U. S. Nat. Mus. Bull. 90, p. 63, 
pl. 7, fig . 2. 

Heilprin described this species as follows: 

"Shell elevated, pagoda form ; whorls o f the spire about 7 in number, coro­
na ted and strongly costated, the concentric lines (2 or 3) below th e shoulder 
prominent, those on •he rugose shoulder less distinct; the coronary spines promi­
nent, sharp, and directed outwardly ; body whorl with a single row of sharp 
basal spines, about 6 in number , below whi ch a re 2 not very prominent lines, and 
above, some 7 sharply-defined concentric ridges, separated by interst itial finer 
lines; shoulder of whorls elevated; outer lip strongly lined internally; inner lip 
well expanded. but leaving a broadly-open umbilicus; col um elia plaits 3, trans­
verse, the upper the largest; surface of shell covered with rugose lines of 
growth. Length 1.4 inch; width .7 inch. 

Type locali ty : Ballast Point "s ilex beds," Tampa Bay, Fla. 

Holotype deposited in the \ Vagner Free Institute of Science, 
Philadelphia. 

Horizon: Tampa limestone, lower Miocene. 

The shell of Vasum subcapaellmn is smaller than V. aedijicatum 
(Guppy) from the Gurabo formation of the Dominican Republic but 
in other features appea rs to be closely related to it. 

VASUM ENGONATUM Da.ll 

1890. Vasmn haiteuse Sower by var . engo11a.tum Dall, 1\Tagner . I'ree In st. .Sci. 
Trans. , vol. 3, pt. 1, p. 100. (In part.) 

1915. Vasu 11!l e11go11atum Dall, U. S. Nat. M us. Bull. 90, p. 63, pl. II, figs. 2, 3. 
(? In part.) 

In 1890. Dall wrote in part: 

"f/. CH[IOIIQ(WII. differs fro m V. 1HIIri ca/'ltl ll. \~hen ad ult in ha.v ing ' the SUture 
appressed closely to the angle o f the preceding whorl ; in its less prominent 
apex; in its fine r a nd much more numerous spi rals; in its la rger, more promi­
nent and conical spi nes, which are less by one or two in number, on the angle 
of the last whorl; in its single se ries o f very large and con ical spines anteriorly 
(cestus, murira tw u, and haitcnsc have two or even · three seri es); in its more 
prom inent s iph onai fasciole enclosing a larger umbili cal depression ; and its 

8-G. Survey 
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broader pillar and more triangular form. In V. cesl!tS the spines are blunter 
and the spirals still coarser than in V. mnrica.l!tm. Alt. of shell 96.0; diameter 
about 94.0; alt. of aperture 80.0 mm. There are 3 or 4 plaits on the pillar, the 
posterior plait much larger than the others." 

Dall" writes: "An examination of the Haitian species leads to 
the conclusion that it is distinct from the present one" [ V. cngonatum 
Dall]. He gives" the occurrence of V. engonat1tm as follows: 

"Oligocene of the lower bed at Alum Bluff, Chattahoochee River [Apa­
lachicola], and of the Chipola marl, Chipola River, at the County bridge, for­
merly Bailey's Ferry, west Florida; of White Beach, Little Sarasota Bay; and 
at Ballast Point, Tampa Bay, south Florida; Burns, Dall, Willcox, and Post. 
U. S. Nat. :Mus. No. 165070." 

Horizon: Tampa limestone, lower Miocene. 
The holotype of Vasmn engonatu.m is not a perfect specimen. 
\iVhen this specimen is compared with the best but poorly pre-

served specimens from the Chipola formation certain differences are 
observed. The Chipola form has a lower spire with a more appressed 
suture and stronger spirals below the basal spines than the Tampa 
speCies. The two forms are closely related and may represent mu­
tations of the same species. 

Family FASCIOLARIIDAE 
Genus F ASCIOLARIA Lamarck, 1799 

FASCIOLARIA PETROSA Dall 

1915. Fasciolaria petrosa Dall, U. S. Nat. Mus. Bull. 90, p. 64, pl. 6, fig. 7. 

Dall described this species as follows: 

"Shell of moderate size and about 7 whorls exclusive of the (lost) nucleus; 
whorls with a somewhat turreted appearance, due to the flattish slope to a promi­
nent shoulder emphasized by the strong ribs; suture closely appressed; spiral 
scu lpture of rounded threads with equal or wider interspaces, the threads alter­
Eating in size, the larger ones becomin~ more prominent and slightly nodulous 
on the base and canal; axial sculpture of 7 to 9 strong rounded ribs, with wider 
inters paces and obsolete above the shoulder and on the base; aperture snbovate; 
the outer li p sharp and crenulate, the throat with about 24 entering lirae; a 
shallow subsutural channel with a rather thick callus on the body and pillar; 
the edge of the pillar is prominent with three well-defined plaits behind it dimin­
ishing in size backward, with a faint indication of a fourth; siphonal fasciole 
s•rong, with a deep chink between it and the callus of the pillar; canal narrow. 
Height of type-specimen 100, last whorl 70 (the canal and apex slightly defec­
tive) maximum· diameter 47 mm. 

"Tampa silex beds at Ballast Point, Tampa Bay, Florida, one specimen; E. 
]. Post, U. S. Nat. l\•Ius. No. 165073. 

-;:: Dall, ''r· H., U. S. Nat. 1\1us. Bul l. !lO, p. 63, 1.915. 
" Dall, \V. H ., ide m, p. G3 . 
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"This is a well marked species of the general aspect of the group to which 
F. gigantca. Kiener belongs." 

Horizon: Tampa limestone, lower Miocene. 
This species has not been recognized outside of its type locality. 

Genus LATIRUS Montfort, 1810 

Key ~o species of Lath·us 

Shell moderately slender, high ~pi red , with a long canal; ribs 9 or 10 ; spiral 
sculpture composed of alternating coarser and finer threads ........ L. fl oridamts 

Shell rather large and stout: ribs 10-11 ............. ....................... .. ......... L . multilincatus 
Shell with acute spire and short canal ....... ............................. ... ............. L. callimorp/ms 
Shell sculptured wi•h strong axials and widely spaced primary spirals inter-

calated with fine threads ........................................................................... L. rugatus 

LATIRUS FLO:S.IDANUS HeUprin 

1887. Latints f/oridanus Heilprin , \Vagner Free Inst. Sci. Trans., vol. 1, p. 108, 
pl. 15, fig. 42. 

1890. Latirus floridaJ!lls Heilprin. Dall. vVagner Free Inst. Sci. Trans., vol. 3, 
pt. 1, p. 106, pl. 8, fig. 2. 

1915. Latims floridanus Heilprin. Dall , U. S. Nat. iVI us. Bull. 90, p. 64, pl. 8, 
fig. 6. 

Heilprin described this species in 1887 as follow s: 

''Shell fusiform, about equally tapering ; whorls convex, subangulated su­
periorly, costated; about 10 obtuse costae on the body-whorl; aperture somewhat 
exceeding one-half the length of the shell, contracted into a gently-deflected, 
open canal of moderate length; outer lip striated internally; columellar folds 
feeble, one or two in number, somewhat oblique; surface of shell covered with 
rugose revol ving lines, alternate in size. Length, 1.7 inch ; width, .6 inch." 

Holotype deposited in Wagner Free Institute of Science, Phil-
adelphia. 

Type locality: "silex beds" at Ballast Point, Tampa Bay, Fla. 
Horizon: Tampa limestone, lower ::VIiocene. 
The shell of Latirus floridanns is moderately slender, with a rather 

high spire and long canal. The primary and secondary spirals sculp­
ture alternate in position. The last whorl has about 9 or 10 ribs. 

Occurrence: Type locality common; station 12300, 1;4 miles north­
east of Lloyd, Jefferson County, Fla. 

Dall" records this species from the Eocene at Martin's Station, 
Fla. I have not seen this material but assume that it is another 
species. 

LATIRUS MULTILINEATUS Dall 

Plate 4, Figure 6 
1890. Latirus (floridamts var ?) multilinca t us Dall, vVagner Free J nst. Sci. 

Trans .. vol. 3, pt. 1, p. 107. 
1915. Latil·us multilincatus Dall, U. S. ~at. Mus. Bull. 90, p. 65. 

" Doll, 'V\'. H., \Vagner Free Inst. Sci. Trans., vol. ~. pt. 1, p. lOG, 1000. 
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Dall wrote in 1890, of this spec ies as follows: 

"This for m differs from the type [L. Floridamts] in being large r and stouter, 
in having 10 or 11 costae on the last whorl, and in having two or three ve ry fin e 
spirals between every two coarse ones on th e las t whorl. The apex is shorter 
<tnd very acute. Lon. 57.0: lat. 27.0 111111 . It has 8 whorls like the type, a nd in 
o ther respects resembles it. 

"Ballast Point si lex heels." 

Holotype, U. S. Nat. Mus. no. 112121. 

Type locality: "si lex beds, Ballast Point, Tampa Bay, Fla. 

Horizon: Tampa limestone, lower Miocene. 

Latirus nmltilineatus is similar in most features to L. fl oridanus, 
differing from the la tter in havi ng a larger and stouter shell sculptured 
with one or two more ribs. 

Occurrence: F ound only at the type locality. 

LATIRUS CALLIMORPHUS D all 

1890. Latinrs ca!limo l·plms Dall, Wagner F r e:: Inst. Sci . Trans., val. 3, pt. 1, 
p. 107, pl. 8, fig. 1. 

1915. Latirus cal/in lO rf>lll ts Dall , U. S. !'\at. :Mus. Bull. 90, p. 65, pl. 7, fig. 8. 

Dall desc ri bed thi s species in 1890 as fo llows: 

"Shell thin, stout, with 7 whorls; scu lptured with 10 transverse costae or 
' short ri b lets confined to the periphery, and close-set, prominent incrementa l lines ; 
spiral s close-set , alternate. of three sizes; the primaries and secondar ies on the 
last whorl not ve ry different in size. but simple, the tertiaries very fine and rc­

. ticulated b,v the lines of growth ; the tertiar ies hardly \'is ibl e on the upper whorl s ; 
suture appressed, the whorl Aa ttened and sloping in front o f it; pillar with two 
or three obscure plaits hidden within the aperture; there is no ridge on the body 
al the commi ssure; ca nal short, wide, recurved. TVlax. cliam. 20.0; !on. 41.5 ; 
Ion. of apertu re, including the canal, 23.0 mm. 

"A single specimen of this in te resting species was collected by the writer . 
. It is of the same type as the preceding fo rms from which it is at once di stin­
guishable by its relatively shorter and wider canal and finer scu lpture and gen­
erally stoute r form. In a perfect ly adult specimen there may be lirae on the 
body and within the inner lip as in the other specimens. 

"Ballast Point silex beds, rare." 

Holotype: U. S. Nat. i\1 us. no. 11 2122. 

Horizon: Tampa limestone, lower Miocene. 

Latirus callilll orplws is like L. fl oridanu.s except in having a much 
shorter canal. 

LATIRUS RUGATUS Dall 

1890. Latirus ntqalus Dall, W agner Free Tnst. Sci. Trans., val. 3, pt. I, p. 107. 
pl. 8, fig . 7. 

1915. Latirus m galus Dall, U . S. Na t. Mus. Bull. 90, p. 65. pl. 8, lig, 2. 
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Dall described thi s species in 1890 as fo llows: 

''Shell with 8 whorls and generall y resembling· L. floridanus, except in the 
fo llowing particulars: It is considerably smal ler, with th e same number of 
whor ls; the whorls are more infla ted and rounded instead of sloped to the suture 
behind them; on the early whorls (except the nuci2L1S which is smooth) a promi ­
nent spiral marginates the suture; the costae are more prominent and ex tend 
farther either way from the periphery; the li nes of g rowth arc more prominent; 
the primary spi rals are stronger and more distant, at the beginning of the last 
whorl there are 6 in L. rugatus, as agai nst 12 in L. floTidanus; the canal is more 
recurved and more constricted at its junction with the aperture; the Iirae are 
stronger, and that at the posterior commissu re on the body is much stronger, 
than in L. floridall1tS. Lon. 37.0 ; max. diam. 18.0 ; Ion. of aperture 20.0 mm. 

''Ballast Point silex beds, Dall and Burns ." 

Holotype: U. S. Nat. Nius. no. 112123. 
Type locality: "silex beds" at Ballast Poi nt, Tampa Bay, Fla. 
I--:lo ri zon: Tampa limestone. lo\\'er ::\'l iocene. 
Latints r11gatus has rather st rong axials and spirals. The primary 

spirals are rather strong and widely spaced, ,,·hereas the secondary 
spi ral s are much weaker . I have not seen this species outside of its 
type locality. 

LATIRUS? sp. 

Plate 4, Figures 5, 7 

External molds of specimens from th ree local iti es, station 12755a, 
bottom of a quarry at Brooksville, Hernando County ; station 12746, 
Newland Spring. Suwannee County; station 11109, 1/i miles north · 
of Live Oak, Suwannee County, appear to belong to the same species, 
but the genus to which they belong has not been determined. The 
sculpture consists of strong, widely spaced axials and alternating 
primary and secondary spiral threads. 

Figured specimens: U. S. Nat. 1\I us. no. -1-96227, from station 
12755a. 

Horizon: Suwannee limestone, Oligocene. 

Gen us FUSINUS Rafinesque, 1815 

FUSINUS BALLISTA Dall 

1890. Fusus ballzsta Dall, vVagncr fo'ree Inst. Sci. Trans., vo l. 3, pt. 1, p. 127, 
pl. 8, fig. 4 ( Fusus 111!.1:il1ts by typographica l error in explanation of plate 
8, p . 186). 

1915. Fusinus ballista Dall, U. S. Nat. Mus . Bull. 90, p. GG, pl. 7, fig. G. 

Dall described this species in 1890 as follows : 

"Shell of 6 or 7 whorls, with about 9 faint transverse ribs, crossed by low, 
weak spiral threads, with subequa l inters paces; suture appressed, last whorl 
ra th er elongated; outer lip thin, simple; pillar slightly flexu ous, smooth, with . 
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little ev id ence of a fasciole; canal rather short, narrow. Max. Jon. of shell 26.0; 
lat. about 11.0. 

"The spi ral sculpture is o ft en badly preserved or obsolete on the siliceous 
pseudomorphs as an incident of their mineralization. The specimen figured 
was kindly lent for the purpose by a gentl eman who had collected it for his pri­
vate collection. The species is represented by several rather imperfect speci­
mens in the national collection." 

Horizon: Tampa limestone, lowe r Miocene. 
Two im])l'rfect spec imens (U. S. Nat. Mus. no. 112052 ) were iden­

tified by Dall as Fusus ballista Dall. I have not seen the holotype. 
Occurrence: Type locality, rare . Not seen outside of its type 

locality. 
FUSINUS NEXILIS Dall 

1890. Fusus (Chrysodomus?) ne.rilis Dall, vVagner Free Inst. Sci. Trans., vol. 
3, pt. 1, p. 128, pl. 8, fig. 6. 

1915. Fusiuus nexilis Dall. U. S. Nat. Mus. Bull. 90, p. 66, pl. 8, fig. 8. 

Dall described this species in 1890 as follows: 

"Shell small , with two nuclear and six subsequent whorls transversely ri bbed 
and spi rally threaded; nuclear whorls at first smooth, normally coi led, the 
second g radually acquiring close-set, concavely arched, transverse riblets; sub­
sequent whorls showing between the sutures about 5 strong threads, with wider 
interspaces, overrunning 9 well-marked round ribs, extending from suture to su­
ture; on the last whorl the ribs become more or less obscure, th e spirals more mt­
merous and less elevated, and the whorl shows a tendency to constriction in f ront 
of the suture; whorls rounded, suture appressed, undulated by the r ibs; canal 
moderate, recurved, striated sparsely behind; aperture ovate. outer lip simple, 
sharp, without internal lirae, inner lip smooth, concave. not callous. lVIax. Jon. 
of shell 12.0 ; of aperture 6.0: max. eli am. of shell 5.0 mm. 

''Silex beds at Ballast Point, rare." 

Holotype: U. S. Nat. Mus. no. 112054. 
Horizon : Tampa limestone, lower l\•Iiocene. 
Dall states that the outer lip is without internal lirae. The figured 

holotype as well as other specimens possess internal lirae. 
Occurrence: Type locality, rare. Not seen outside of its type 

locality. 
Genus BUSYCON Bolten, 1798 
BUSYCON TAMPAENSE Dall 

1890. F11igm· spw1.fJI!1' var. tam.paeuse Dall, Wagner Free Inst. Sci . Trans., 
vol. 3, pt. 1, p. 111. 

1915. Rusycoll (spiniger var ?) tampac Hsc Dall. U. S. Nat. Mus. Bull. 90, p. 67, 
pl. 10, fig. 5. 

Dall'n wrote : 

"Shell resembling the last [B. spinigcr burnsii Dall] but with the spire more 
scalar, the top of the whorls more horizontal; the edge in front of the suture 

70 Dall, W. H ., \Vagner Free In st. Sci. Trans .. vol. 3, Pt. 1 , p. 111. 1890. 
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not thickened or pressed up on the preceding whorl, but with a narrow, smooth 
space bet ween the suture and the fi rst spiral in front o f it ; wh ile in the var ieties 
previously descri bed the spira ls are eq ual, or subequal and absent on the pe­
ri phery, in thi s they a lte rnate coarser and finer, uniformly over the shell; the 
lines of g rowth, too, are more prominent and give the scu lpture a short ap­
pearance. 

"Thi s is the commoner form in the Tampa sil ex-beds, and probably that 
referred by H eilprin to Spi11-iger with doubt, from an imperfect specimen. It 
is generally about 45 mm. long, but fragments indicate that it reached a length 
of 3 or 4 inches, preser ving th e character s above mentioned." 

Holotype: U. S. N at. lVI us. no . 165075 (specimen figured by Dall 
on plate 10, figure 5, U . S. N at. Mus. Bull. 90, 191 5) . 

Type loc::tlity: "silex beds" at Ballast Point, T ampa Bay, Fla. 

Horizon: Tampa limestone, lower lVIiocene. 

Busycou ta111paense Dall differs from B. spiniger Conrad, an Oli­
gocene species, in having a larger nucleus, less appressecl suture, 
coarser spiral sculpture, shorter spinose nodules, and in the absence 
of a nearly smooth revolving area at the base of the las t whorl , which 
is present on B. spiniger. 

BUSY:::ON TAMPAENSE PERIZONATUM Dall 

Plate 4, Figures 8, 9 

1890. Fulgur spi11iger peri:::ouatum Dall, vVagner F ree Inst. Sci. Trans., vol. 3, 
pt . 1, p. 111. 

1915. Busycon spiniper nr. Perizo11alum Dall, U. S. Nat. M us. Bull. 90, p. 67. 

Dall stated in 1890 that this form has a prominent thread in fro nt 
of the sutural smooth band, which may be more or less excavated, 
forming a shallow or somet imes a very marked canaliculation; the 
internal lirae are strong; the keel may be tuberculate or spinose, the 
spire more or less scalar. 

T hi s subspecies is closely related to B. tal'npaense differing from 
the latter in having a stouter and more strongly tuberculate shell with 
th e sutural excavation more strongly developed. 

The specimens with U. S. Nat. Mus. no. 112126, cited by Dall as 
perizonatmn in U. S. Nat. lVIus. Bull. 90, are poo rly prese rved. A 
better preserved specimen (U. S. Nat. Mus. no. 112125 ) is chosen 
as the lectotype. T hi s specimen also was identified by Dall as B. 
pc·rizonatmn. 

The lectotype measures : Height, 27 mm.; grea test diameter, 
18.5 mm. 

Hori zon : Tampa limes tone, lower Miocene. 
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Occurrence: "silex beds" at Ballast Point, · Tampa Bay (rare) ; 
Sixmile Creek near Orient Station (Miss Helen T ucker) ; station 
7358, Anclote R iver at T arpon Springs, Pinellas County ( poor spec­
imens and iclenti f-ication not fu lly establi shed). 

·BUSYCON TAMPAENSE BALLASTENSE Mansfield , n. subsp. 

1915. B~t'sycon spiniger var. nodu./atwn, Dall (part, not of Conrad), U. S. Nat. 
Mus. Bull. 90, p. 67, pl. 9, fig. 5. 

Shell small, rath er stout, with a moderately low spire and long 
canal. Spire broadly conic. Suture appressed, undulating, and wind­
ing on the base of the tubercles. Spiral sculpture consisting of mod­
erately st rong, somewhat rounded, uniformly enlarging tubercles ( 13 
on the last whorl) on the periphery of the whorl ; and about 6 rounded 
cords, sometimes on the last whorl between the suture and the tuber­
cles. These primary spirals with an occasional intermediate secondary 
thread, overrun the tubercles and extend forward to the end of the 
canal. Outer lip within ornamented with about 21 sharp lirations . 
Columella nearly straight. A nte rior canal long. 

Holotype (U. S. Nat. l\1us. no. 165076) measures: Height, 36.2 
mm. ; greatest diameter, 20 mm. 

Type locality: "silex beds" at Ballast Point, T ampa Bay, Fla. 

Horizon: Tampa limestone, lower Miocene. 

Bns)•con tampa ense ballastense has a broader shell, lower spire, 
shorter canal, and weaker tubercles than B. tmnpaense. B1tsycon nod­

?r.latmn Conrad has a broader shell, fewer tubercles, and fi ner spiral 
sculpture than the new subspecies here described. The specimens 
from the Chipola formation referred to BnS)ICOn spiniger nodulatum 
appear to represent another species. It is not the same as the new 
subspecies here described. 

Occurrence : Rare at the type locality. 

BUSYCON STELLATUM Dall 

1890. Fulgur stcllatmn Dall, \ i\lagner Free Inst. Sci. Trans., vol. 3, pt. 1, p. 114, 
pl. 4, fig. 9. 

1915. Busycon stcllat11m D.all , U. S. Nat. Mus. Bull. 90, p. 67, pl. 10, figs. 7, 9. 

Dall described this species in 1890 as follows: 

"Shell thin, atta ining about 8 whorls; nucleus large, smooth and swollen, 
of about two whorl s, succeeding whorls encircled by a thin, round-edged keel, 
neatly divided in th e early whorls into about a dozen even, subequal, triangular, 
flattened rays, with equal interspaces, stellate when viewed from above; the 
surface of the whorl behind the keel smooth, excavated moderately and · rising 
at a low angle to the suture, which is not appressed, and is hidden under the 
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shadow of the keel of the preced ing whorl ; on th e last whorl in the adult the 
keel between th e rad ii is less pronounced, but the flat spines retain mu ch o f the 
same character ; in front of the keel in the you ng, the whorl is sparsely sp irally 
striated and somewhat constr icted at its base; the adu lt has the per iphery nearly 
smooth and t he base of the whorl more r ou nrled; the canal appea rs to be 
~tr i a ted, YC ry straight , rather stout, slightl y callous, bu t not grooved; I fi nd 
no tra ce of an infras utural ridge or any internal lirae. T he adn lt appea rs to 
r each a length of 85 and a diameter of over SO mm. 

"The adult specimen of th is remarkable species is too imperfect to figure, 
though affording information for a di agnos is. I have fig ured a t ip which shows 
the curious dish-like keel and swoll en; nu cleus of the young. A f ragment, in­
cluding most of th e canal, fou nd with the adu lt, is referred t o thi s species with 
oome doubt. It is evidently a rare for m, but offers very clearly characters to 
dist inguish it from the oth er species." 

Types: Holotype, U. S. Nat. 1\Ius. no. 11 2076. Paratype, U. S. 
Nat. Mus. no. 165074 (Pl. 10, fig s. 7, 9, U. S. Nat. Mus . Bull. 90). 

Horizon : Tampa limestone, lower Miocene. 

Occurrence: Type locality ( rare ) . A poorly preserved specimen 
collected by l\tl iss Helen I. Tucker, fro m Sixmile Creek, may be Busy­
con stcllatunz. Dall. 

Genus i\IELONGE;\.4.. Sch umacher, 18 17 

MELONGENA TURRICULA Dall 

1890. j{ cion gena sculplurala.. var. lurricula Dall, ·wagner Free In st. Sci. Trans., 
val. 3, pt. 1, p. 119, pl. 8, fig. 3. 

1915. Jl1 c!ongeua scu/pturata i1trric11la D all , U. S . Nat. Mus. Bu ll. 90, p. 68, 
pl. 8, fig. 7. 

Dall described this species in 1890 as follows: 

"In this variety tlv~ surface-sculptur e is retained, but instead of a series 
of spines at the should er we have an undulate or even a simple keel, whi le the 
anteri or seri es of spines is absent, the slope of th e shoulder more nearly ap­
proaches the horizontal, the ax is of the shell being regarded as vertical, whi le 
the sutu re is simple and destitute of imbrications . The result of these changes 
is that the shell has a more turreted sp ire and a very different appearance fro ni 
that of the type, with which it is nevertheless united by imperceptible gra ­
dations. The speci men figured has lost its tip, which has been suppl ied f rom 
another in which that part was entire. The tota-l length of th e figured specimen 
is about 60.0 millimeters, with width of 32.0 millimeters. · 

"This form was found only in the sil ex beds though furthe r sea rch woul d 
doubtless have revealed it at Chi pola. I have seen specimens fro m th e Mio­
cene of South Carolina." 

Cotypes : U. S. Nat. M us. no. 112045. 
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In 1915 Dall wrote: 

''The specimen noted in the Transactions as from Miocene of South Caro­
lina, is of somewhat dubious extraction and may be the immature stage of 
another species." 

Horizon: Tampa limestone, lower Miocene. 

MELONGENA SCULPTUB.ATA Dall? 

1890. Mclo11gc lza sculpturala Dall, \Vagner Free Inst. Sci. Trans., vol. 3, pt. 1, 
p. 118 (part?). 

1915. M clongc11a sculpturata Dall, U. S. Nat. Mus. Bull. 90, p. 68 (part?). 

The holotype of M elongena sculpturata Dall came from the Chip­
ola formation and is figured on plate 11, figure 1," of Dall's 1915 
paper. 

Poorly preserved specimen s of l\1[ elongena from the "silex beds" 
of the Tampa limestone at Ballast Point, Tampa Bay, and from Six­
mile Creek, nea r Ot·ient Station, Fla., do not appear to be identical 
with M . swlptumta., but probably are closely related to it. Until 
better specimens are obtained hom the "silex beds" for comparison 
with those from the Chipola formation, I have questioned the identity 
of the specimens at the two localities. 

Genus SOLENOSTERIA Dall, 1890 

SOLENOSTEB.XA? QUINQUESPINA (Dall) 

1890. Fusus?quinquespinus Dall, Wagner Free Inst. Sci. Trans., vol. 3, pt. 1, 
p, 128. 

1915. Fusinus quinquespinus Dall, U. S. Nat. Mus. Bull. 90, p. 66, pl. 5, fig. 6. 

In 1890, Dall wrote as follows: 

''Shell bearing a singular resemblance in many of its characters to Papillina 
dwnosa and the young of the spiny form of M elongena swlpturata and best de­
scribed by comparison with them. It has not the apical whorls and la rge nucleus 
of Papi!Hna; the whorls are not appressed at the suture as in P. dumosa; it has 
5 spines instead of 7 on the last whorl; the pillar wants the thick layer of 
callus, and it has a wider, shorter and more curved canal than P. du ·mosa; the 
peripheral spines are continued to the tip, which, in my speci men, has lost the 
nucl eus, which, however, was small. What remains has three and a half 
whorls, and there were origi nally at least five. It measures, including the 
sp ines, 35 x 21 mm. In other respects it closely resembles P. du1nosa, and also 
the young of j\1{ elollgc11 a sculptu-rata except in the slope of the upper part of 
the whorls. I am much puzzled by this singular fragment, which seems dis­
tinct from anything el se, and for the present will call it FrtSus, though I am 
not certain that mature speci mens would indicate its place to be with Fusus 
proper. 

" Dall , vVm ., U. S . Nat. Mus. Bu ll. 90 , 1915. 
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"It was collected by me at Ballast Point from the marl of the silex beds, 
and impressions in the Cerithium limcrock described by Heilprin, though not 
conclusive, indicate that it is represented also in that fauna.'' 

Holotype: U. S. Nat. Mus. no. 112053. 

Horizon: Tampa limestone, lower Miocene. 

The holotype is a small specimen. A larger specimen was dredged 
from Hillsborough Bay (station no. 4604 and station no. 13848). 

S olenosteria? qztinquespina ( Dall) is near! y related to S. turbin­
elloides Reeve, a living species of the west coast ranging from Todos 
Santos Bay to the Gulf of California. 

Other occurrences: Station 12763, Anclote River at Tarpon 
Springs, Pinellas County; station 13841, Aspalaga Bluff, about 10 
feet above a four-foot clay bed, Gadsden County; (?)station 13851, 
River Junction, 80 feet above sea level, Gadsden County. 

Family COLUlVIBRARIIDAE 
Genus PHOS Montfort, 1810 

"PROS" URSULA (Dall) 

1915. Alectrion ursula Dall, U. S. Nat. Mus. Bull. 90, p. 69, pl. 12, fig. 13. 

Dall described this species as follows: 
"Shell small, fusiform, strongly sculptured, with about 5 whorls, the apex 

of the spire defective in the specimen; suture appressed, distinct; nucleus lost; 
subsequent whorls axially sculptured with (on the last whorl 10) rounded ribs, 
with wider interspaces, extending from suture to suture and, on the last whorl 
to the canal, incremental lines inconspicuous; spiral sculpture of (on the spite 
3, on the last whorl 9) strong :;piral, equal and equidistant spiral threads, with 
wider interspaces, and slightly swollen where they override the ribs; between 
these, in the interspaces, are two or more extremely fine intercalary threads, 
or striae; aperture sublunate; outer lip (in the specimen) thin. simple; body 
not callous; pillar short, keeled at the edge of the short canal; siphonal fasciole 
inconspicuous with no marked constriction behind it. Length 7.5, maximum 
diameter 4 nl!n. 

"Tampa silex beds at Ballast Point, Tampa Bay, Florida. 
"Type-specimen from the Post collection, U. S. Nat. Mus. No. 165081. 
"This specimen may not be quite mature. It appears from its sculpt:rre 

to be a member of the group to which Nassa acuta Conrad belongs." 

Horizon: Tampa limestone, lower lVfiocene. 

The holotype (U. S. Nat. Mus. no. 165081) is not very well pre­
served. Other specimens from the same locality as the holotype are 
better preserved. The lower columella is biplicate; a small chink lies 
behind the columella callus and the siphonal fasciole is fairly well 
developed. The inner margin of the outer lip bears about 7 entering 
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Jirations. The species may belong to the same genus as "Cancellaria" 
candei D'Orbigny, which Woodring" made the type of hi s new sub­
genus A ntillophos, but the specimens are too small to determine def­

initely. 
An imperfect specimen coll ec ted by ?lli ss Helen I. Tucker at 

Blackwate r Creek at S. A. L. Ry. cross ing, 1-J ill s borough County, 
F la., is closely related to "Piios" ursula ( Dall) but may be another 

species. 
Genus CANT I-T ARUS Bolten, 1787 

CANTHABUS PAUPER Dall 

1890. T1·ito nidea pauper Dall, \•Vagner F ree Inst. Sci . Trans., vol. 3, pt. 1, p. 129, 
pl. 4, fig. 8c. 

1915. Callllwms panj•er Dall , U. S. Nat. Mus. Bul l. 90, p. 69, pl. 7, fig. 5; 
pl. 10, fig. 12. 

Dall described th is species in 1890 as follows : 

"Shell small, with one and a ha lf smooth nuclear, and about five subsequent 
whorls: transverse sculpture of numerous (11-16) broad, close-set, low, rounded 
riblets, which become obsolete in front of the periphery, are slightly concave 
in the direction o f g rowth, aEd on the spit-e ex tend from suture to suture; 
spi ra l sc ulpture, on ttle ea rly whorls. of three primary cords, one near the 
suture, the oth er two near the periphery, betwee n which finer ones are grad ually 
intercalated ; th ese override the riblets and , at fi r st, become ra.ther nodul ous at 
th e intersections, but on the last whorl the spirals have become more numerous 
ancl cover the whole whorl without nodulation, and generall y a lternate in strength ; 
c-anal short. recur ved; apertural varix well marked; aperture subovate, out er 
lip internally dentate, with three especially marked anterior teeth (not well 
sho,vn in the lig tn-e); inner lip r efl ected, more or less g ranulous ; pillar k ecied 
;: t ·its ante riCJr end; tlte wherl s arc n;odcrately round ed and the suture very 
di stinct. Max. Ion. of shell 9.5 ; of aperture 5.0 ; max. la t. of shell 5.0 mm. 

"Miocene of Ball ast Point, in the si lex beds, ra re. 
"This pretty littl e species belongs to the group of whi ch , a mong recent 

forms, T . () rbig nyi Payr . is an example." 

Holotype, U. S . N at. }.'Ius. no. 112055. 

Horizon: .Tampa limestone, lower M iocene. 

This species appears to be confined to its type locality. 

Family ALECTRIO NIDAE 
Genus ALECTRIO N Montfort, 1810 

ALECTION ETHELINDA Dall 

1915. A lect1·ion ethel ilr da Dall, U. S. Nat. M us. BL•.ll. 90, p. 70, pl. 13, fig. 17. 

Dall described thi s species as follows : 

"Shell small , subturreted, thin, of about 5 !'~ whorls separated by a deep 
but not channeled suture; whorls prominently rounded, the shoulder marked 

a ' ¥oodring, W . P .. Ca r· iu.:~g i e In~t. \:Vashing t on Pub. 385, p. 259, 1928. 
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and situated not far in front of the suture; nucleus of about one whorl, smooth 
and subglobular ; subsequent whorls sculptured; axial sculpture of (on the last 
whorl 10) narrow rounded 1·ibs, extending from the suture to the siphonal fas­
ciole, with subequal much wider interspaces ; spiral sculpture of very numerous 
fine equal threads, with equal or somewhat narrower interspaces, covering evenly 
the whole surface of the whorls, overriding but not nodulating the ribs ; aperture 
semi lunate, the outer lip sharp edged, faintl y varicose, internally smooth in the 
type-specimen \Yhich may be quite mature, and would possib ly have developed 
lirae later; inner lip short, straight: canal short, deep, with a st rong spirally 
striate siphonal fasciole, keeled behind, with a deep constriction behind the keel; 
body, in the type-specimen, without callus, which might have been supplied in 
the fully adult shell. Height of shell 11.2, of last whorl 7.5, maximum diameter 
6.2 mm. 

"Tampa silex beds at Ballast Point, Tampa Bay, Florida. 
"One specimen from the Post collection, U. S. Nat. Mus. No. 165080." 

Horizon: Tampa limestone, lower Miocene. 

Other occurrence: Sixmile Creek, near Orient, Hillsborough 
County, H. I. Tucker. 

ALECTRION sp. a. 

Plate 4, Figure 3 

An imperfect external mold of a shell wl~ich appears to belong 
to the genus Alectrion was collected at station 11109, 1 Yz miles north 
of Live Oak, Suwannee County, Fla. The sculpture consists of strong, 
widely spaced ribs (probably about 12 on the last whorl) and rather 
closely spaced spirals which alternate in strength. The siphonal fas­
ciole is rather strongly developed. 

I am unable to find a similar form in the Oligocene (Vicksburg 
group). 

The unidentified form appears to be related to A lect-rion gura.bensis 
Maury from the Miocene of Rio Gurabo at Los Quemados, Dominican 
R epublic. 

Horizon: Suwannee limestone, Oligocene. 

ALECTRION sp. b, a.ff. A. HARRISI Ma.ury 

Plate 2, Figure 4 

O ne imperfect specimen, collected at stat ion 12753, upper bed in 
quarry at Kendrick, l\lr arion County, I'lorida, appears to be closely re­
lated to Alectrion harrisi Maury, a species describer! from the Chipola 
formation of Florida. The specimen is slimmer anrl has a weaker 
subsutural band than the Chipola species hut in other features dis­

cernible is very simi lar to it. 

Horizon: Tampa limestone, lower Miocene. 
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Pamily COLUMBELLIDAE 
Genus MITRELLA Risso, 1826 

MITRELLA TURGIDULA (Dall) 

Plate 5, Figures 1, 4 

1900. /l styris lurgidula Dall, Wagner Free Inst. Sci. Trans., vol. 3, pt. 5, p. 1196, 
pl. 40, fig. 12b. 

1915. /lst yris turgidula Dall, U. S . Nat. Mus. Bull. 90, p. 72, pl. 15, fig. 6. 

Following is a description of this species, which appears not to 
have been described : 

Shell small , stout, smooth except for the pillar, consisting of 7 
whorls in all. Nucleus very small; following whorls weakly convex 
and rapidly enlarging. Suture more impressed on the later whorls than 
earlier. Pillar sculptured with about 10 spiral threads. Margin of 
outer lip thin , provided behind with a varix and within with entering 
lirat ions. Inner lip calloused . Anterior canal short and deflected 
to the left. The description is based upon two specimens : an imma­
ture specimen, the holotype; ami a larger mature specimen, the para­
type. 

The holotype (U. S. Nat. 1\'Ius. no. 130350) measures : Height , 7.6 
mm.; greatest diameter, 3.8 mm. Paratype (U. S . Nat. Mus. no. 
214439) : Height , 10 mm.; greatest diameter, 4.6 mm. 

Type locality: "silex beds" at Ballast Point , Tampa Bay, Fla. 

Horizon: Tampa limestone, lower Miocene. 

This species has not been recognized outside of its type locality. 

MITB.ELLA ACANTHODES (Dall) 

1915. /l st.vris acn nth odes Dall , U. S. Nat. Mu s. Bull. 90, p. 73, pl. 4, fig. 4. 

''Shell small , acute, of about 6 whorls r egularly increasing; suture di stinct; 
surface smooth except for 4 or 5 minute spiral grooves on the canal ; whorls 
not inflated ; outer lip thickened with 6 or 7 low denticles intern ally; body and 
pillar with a smooth, thin layer of callus, canal very short and deeply notched. 
H eight of shell 6. of aperture 2, max imum diameter 2.5 mm. 

"T ampa silex beds at Ballas t Point, T ampa Bay, Florida; one specimen. 
U. S. Nat. Mus. No. 166100. 

"Thi s littl e shell is almost identical with one whi ch we have withou t a 
name in the coll ec tion of the United States National Museum from the Nat ural 
\ ,Yell , D uplin County, North Carolina, of Miocene age.' ' D a ll . 

H ori zon : T ampa lim estone, lower Miocene. 

This species has not been recogni zed outside of its type locali ty. 
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MITB.ELLA ELUTBEB.A (Dall) 

1915. Astyris lflnthcra. Dall, U. S. Nat. Mus. Bull. 90, p. 72, pl. 12, fig. 12. 

Dali described thi s species as follows: 

"Shell small , slender, subacute, smooth, with about 7 whorls; apical whorl 
small , inflated, rounded ; suture distinct but not deep; subsequent whorls mod­
erately convex, grad ually and uniformly increasing in size, smooth, and without. 
sculpture, except th e las t, which has a small swoll en var ix behind the posterior 
part of the outer lip, and on the canal half a dozen fine, sharp spiral grooves 
with some\~ hat wider flattened inters paces; outer lip ( defective) slightly thick­
ened, th e posterior par t remaining shows one internal liration and doubtless 
ante ri orly there were others; body with a slight callus with the edge free 
::: nteriorly; pill ar short, obliquely truncate in front, straight. Length of shell 8, 
o f last whorl 5.7, max imum diameter 3 mm. 

"Tampa silex beds at Ballast Point, T ampa Bay, Florida. 
"One specimen from the Post collection, U. S. Nat. Mus. ~o. 165082." 

Horiz01i: Tampa limestone, lower Miocene. 

T his species has not been recognized outside of its type locality. 

MITB.ELLA? DICAB.IA (Dall) 

1915. As f.yris dicar·ia Dall, U . S. Nat. Mus. Bull . 90, p. 72, pl. 4, fig. 2. 

Da11 described this species as follows: 

"Shell very small, smooth, short, with somewhat more than 4 whorls; su ture 
very distinct, the whorls between moderately convex; last whorl much the 
la rgest, base attenuately rounded ; aperture narrowly lunate, the outer lip 
slightly protractively arcuate, simple ; inner lip smooth ; canal short, wide slightly 
recurved ; aperture obstructed by matri x, so th at the existence of lirae on either 
li p is doubtful. Height of shell 4.3, of last whorl 3, maximum diameter 2 mm. 

"Tampa silex beds at Ballast Point, Tampa Bay, Florida. 
"Type-specimen from the Post coll ection, U. S. Nat. Mus. No. 165083." 

Horizon: Tampa limestone, lower 1\Iiocene. 
The holotype and only specimen is not well preserved and the genus 

to which it belongs is somewhat in doubt. 

Genus AN ACH IS H. and A. Adams, 1853 

ANACRIS? EUTHERIA Da.ll 

1915. A nachis eutheria Dall, U. S. Nat. :Mus. Bull. 90, p. 71, pl. 12, fig. 11. 

Da11 desc ribed this species as follo\\·s : 

"Shell small, slender, a ttenuated, with a minute blunt tip of 2 smooth, in­
flated whorl s, and about 6 Yo <> uhseq ucnt reticulately scu lptured whor ls; suture 
well defi ned , hut not appressed or channeled; scul pture of, on the penultimate 
whorl, about 16 rather sharp, uniform, ;~x i a ll y directed lamellae, slightly con­
cavely flexuous on the lat t r wh~rls , and passing from th e suture over the whole 
whorl to the canal without enlargement or nod ula ti on ; these arc crossed be-
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tween the sutures by 4 or 5, and on the last whorl by 13 narrow, equal revolving 
threads, flat-topped, and about equal to the lamellae on the spire; dividing the 
surface into rather deep rectangular reticulations; on the last whorl the lamellae 
assume the form of narrow ribs; there are a few spiral small er threads on the 
short canal ; aperture narrow, pointed behind, with a short, wide canal in front; 
pillar smooth, not callous, the anterior portion slightly twisted; outer lip (not 

. fully mature?) thin, sharp, slightly arcuate behind. Length of shell 9 mm.; 
of last whorl 5 mm.; maximum diameter 3 mm. 

"Tampa silex beds at Ballast Point, Tampa Bay, Florida. 
"One specimen from the Post coll ection, U. S. Nat. Mus. No. 165084." 

Horizon: Tampa limestone, lower l\Jiocene. 

The holotype appears to be an immature specimen. Two or three 
plications are faint ly indicated on the columella. This species may not 
belong to the genus Anachis. It has not been recognized outside of 
its type locality. 

Fami ly ?I'IURICIDAE 
Genus l'viUR EX Liuuai!!tS, 1758 

MUREX TRITONOPSI-5 Heilprin 

1887. M~trex tritouopsis Heilprin, ·wagner Free Inst. Sci. Trans., Yo!. 1, p. 107 
pl. 15, fig. 39. 

1890. Murex mississippicusis Dati, "Wagner Free Inst. Sci. Trans., vol. 3, pt. 1, 
p. 139 (part, not Conrad, 1848). 

1915. Mw·e.1: mississippirusis Dall, U. S. Nat. Mus. Bull. 90, pl. 5, fig. 10 (part, 
not Conrad, 1848). 

1915. Alectriou gardnerac Dall, U. S. Nat. Mus. Bull. 90, p. 70. 

I-Ieilprin described this species in 1887 as fo llows: 

"Shell consisting of about six regularly-convex whorls, varices, three on 
each whorl, profoundly convex and entirely destitute of spines or lamellar proc­
esses; two more or less nodulose costae between each pair of varices; aperture 
exceeding one-half the length of shell, the canal deflected, very narrow; surface 
of shell covered with closely placed, elevated revolving lines, which regularly 
alternate in size. Length 1.2 inch; width .7 inch. 

"This species very closely resembles Murex mississippieusis Conrad , from 
the Vicksburg beds, but may be distinguished by the presence of two sharply­
clefi necl costae between each pair of varices, and in the character of the re­
volving striae, which are very much finer and more crowded in the Mississippi 
fossil." 

Murex tritouopsis I-Ieilprin also differs from 111 . mississippicnsis 
Conrad in having a smaller nucleus; more axia ls, especially on the 
early whorls; and in lacking a tendency of having spinose structures 
on the varices. 

Holotype deposited 111 \V agner Free Institute of Science, Phil­
adelphi a. 

Horizon: Tampa limestone, lower lVIiocene. 
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Occurrence: "silex beds" at Ballast Point, Tampa Day (common ) ; 
station 12292, Cherokee Sink, ·wakulla County. 

MUREX TROPHONIFORMIS Heilp1"in 

I887. Murex troplzoniformis Heilprin, Vlagner Free Inst. Sci. Trans., vol. I, 
p. I07, pl. I 5, fig . 40. 

I890. M urex lrophonifarmis Heilprin. Dall, ·wagner Free Inst. Sci. Trans ., 
vol. 3, pt. I , p. I40 (part, Shoal River form excluded). 

I9!5. Murcx trothoniformis I-Ieilprin. Dall, U. S. Nat. ·Mus. Bull. 90, p. 74, 
pl. 9, fig. 7 (part, Shoal River form, U. S. N . M. I I577I, excluded). 

Heilprin described this species in 1887 as follows: 

''Shell having the form of Trof>hon: whorls about six, subangulatcd su­
periorly, very convex; varices placed at irregula r intervals, four on th e body­
whorl, the intervariceal spaces with one, or two, or even three secondary costae ; 
aperture about two-thirds the length of the shell, contracted irito a shor t, sharply 
deflected, and open canal; surface of shell covered with numerous alternating, 
elevated lines. Length 1.2 inch; width .8 inch." 

Holotype deposited in the \~Tagner Free Institute of Science, Phil­
adelphia. 

Murcx t·rophon·ifonnis Heilprin has more convex and angulated 
whorls, coarser sculpture on the earlier whorls; finer and more numer­
ous secondary spirals than M . tritonopsis Heilprin. 

Horizon: Tampa limestone, lower l\Jiocene. 

Occurrence: "silex beds" at Ballast Point, Tampa Bay; type local­
ity, quite common; station 5000, Sixmile Creek near Orient Station, 
H illsborough County (specimen imperfect, identification questioned) ; 
station 12763, Anclote River at Tarpon Springs, Pinellas County; sta­
tion 11115, upper bed in quarry at Kendrick, :Marion County; station 
7353, midway between Anthony and Martin, Marion County. 

Subgenus CHICOREUS Montfort, 1810 

MUREX (CHICOREUS) LARVAECOSTA Heilprin 

Plate 5, Figure 9 
1887. Murex larvaecosta Heilprin, ·wagner Free Inst. Sci . Trans ., vol. 1, p. 106, 

pl. 15, fig. 37. 
1890. Murex (Chicore11s) larvaecosta Hcilprin. Dall, Wagner Free Inst. Sci. 

Trans., vol. 3, pt. 1, p. 140. 
1915. Chicoreus !ar<.:acCO'sla Hcilprin. Dall, U . S. Nat. Mus. Bull. 90, p. 75 

I-I eilprin described thi s species in 1887 as follows: 

"Shell angulatec.l, (Jbsrurcly scalariform; varices 7 to 8 in number, obtusely 
rounded, direct; \\·horl s moderately angulated on the shoulder, crossed by nu­
merous elevated revolving lines, about 10 of which on the body-whorl arc mu ch 
more prominent than the remainder, and show a tendency to become lamellar, 

9-G. Sm·vey 
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especially toward the base of the shell; the spaces between the more prominent 
lines covered with numerous finer (tertiary) lines, and a median secondary line; 
aperture somewhat more than one-half the length of the shell , the (slightly-de­
flected) canal about one-half the length of the aperture. Length, 1.6 inch; 

width .9 inch ." 

Holotype deposited m the vVagner Free Institute of Science, P hil­

adelphia. 
Flori zon: Tampa limestone, lower i.1iocene. 
Occurrence: "silex beds" at Ballast Point, Tampa Bay, F la. (rare). 

MUB.EX (CHICOREUS) BURNSII Whitfield? 

An immature shell from the "si lex beds" of the Tampa limestone 
at Ballast Point, Tampa Bay, Fla., was identified by Dalr' as MHre.r 
(Chicoreus ? ) burnsii \ iVhitfield, a species described from the M iocene 
marls near Shiloh, N. ]. The holotype of "Afm·cx" b111·nsii has most 
of . the spire missing. Although the two forms show considerable re­
semblance, I am uncertain that they are the same species and have 
questioned the identity of the form from the ' 'silex beds" with that 
from New Jersey. 

MUREX (CHICOREUS) CRISPANGULA Heilprin 

I887. Murex crispmrgula Heilprin, Wagner Free Inst. Sci. Trans., vol. I , p. 107, 
pl. 15, fig. 38. 

1890. jvfure.v (Chicort?us) crispaugula• Heilprin. Dall, ·wagner Free Inst. Sci. 
Trans ., vol. 3, pt. I , p. I40. 

I9I5. Chicoreus crispangula Heilprin. Dall, U. S. Nat. Mus. Bull. 90, p. 75, 
pl. 5, fig. I4. 

Heilprin described this species m 1887 as follow s: 

"Shell strongly angulated, markedly rugose; spi re elevated, of about 5 
volut ions; varices 6 (on the body-whorl), sharp, deflected obliquely toward the 
base of the shell; surface of shell very strongly lined, the lines o f 3 series, 
primary, secondary, and tertiary; those of the first series about 10 on the body­
whorl, very prominently elevated on the varices, becoming spinose toward the 
base of the shell and on the apertural var ix; aperture slightly exceeding one­
half the length of the shell , the very narrowly-contracted canal gently deflected. 
Length , 1.6 inch; width .7 inch. 

"This species may be readily distinguished from Jlf . lanmecos/a., which it 
somewh at resembles, by its narrower outline, the smaller number of and greater 
sharpness of its obliquely directed varices, and its generally rugose surface." 

Holotype deposited in the \\ 'agner Free Institute of Science, Phil­
adelphia. 

Horizon: Tampa limestone, lower i\Iiocene. 
Occurrence: ''silex beds'' at Ballast Poin t, Tampa Bay, F la. 

" Dall, \Y. H., \Vagn c•J' Free Jn ,;t. Sci. Trans., v ol. 3. pt. 1, p·. 141, 1 SnO. 



MOLLUSKS OF T,\:!\IP_\ .\N O SLJ\VANNEE LIMESTONES 131 

Genus PURPU R A l\Ta rtyn , 1784 
Subgenus PTE ROPURPURA J ousseaum e, 1880 

PURPURA (PTEROPURPURA) POSTI D all 

1895. Ptcroj>urj>ura j>ostii Da ll , Proc. U. S. Nat. IVI us., va l. 18, p. 44. 
1900. P tcropurj>ura postii Dall , \ Vagner Free Inst. Sc i. Trans., val. 3, pt. 5, 

p. 1199, p l. 43, lig. 7. 
1915. P urp ura (P teropurj>ura ) posti Da ll , U. S. Nat . M us. Bull. 90, p. 76, 

pl. 7, lig. 9. 

D all described thi s species in 1895 as fo llows: 

"Shell o f mode rate size, with 5 whorl s, besid e th e (decollat e) nucl eus, with 
3 sharp, continuous varices extending down th e sp ire and a si ngle p rominent 
intervar ica l nodu le on ·the interspaces of the w ho rl s; the las t Ya rix broader than 
;a1y o f the ot hers, with a poste r ior angle, th e fro nt scuiptured with line crenulate 
imbricated lamell ae, th e back smooth, except fo r th e ends of the spiral ribbing; 
spiral sculpture o f (about 15 on the last whorl ) low spi ral ri bs most prominent 
on the \·arices and on the intcrvarical nodul es, th e rather wide interspaces fi nely 
spirally stri ate ; ape rture small, subovate, the outer lip with about 7 st rong 
teeth; the body \\' ith a thi n, smooth call us; suture appressed, obscu re ; canal 
open, narrow, not q uite as long as th e ape rture; on the siphona l fa sciole a single 
p rojecting remnant of an ea rlier canal is visible. Length, 38; o f last whorl, 28; 
of aperture, 14 ; di ameter of shel l, 20 mm. 

"H abilai.- Ba llast Point, T ampa, old i'vl iocene sil ex beds, a single specimen 
collceted by E . ]. Post." 

H olotype : U. S . Nat. M us. no. 130349. 
Horizon: Tampa limestone, lo\\' er ;\l iocene. 
Pttrpura posti Dall belongs to the same gen us as Purpnra (Picro ­

purpura) dryas Ga rdner :\f s., from the Chipola format ion, but it has 
a relati vely longer shell than the latte r. 

PURPURA (PTEROPUBPURA) PROPEPOSTI Mansfield, n, sp. 

Plate 5, Fig ures 8, 10 

Shell elongate, with a rather high, turreted spire ancl long canal. 
N ucl eus poorly preserved . A::-:: ial sculpture of three st rong, sha rp, con­
tinuous, marginally broken varices which a re spinose at the periphery 
o f the spire \\' hor ls and at th e slw nlcle r of the body whorl. A rather 
strong rib li es mid way between the varices ancl an elongate nodule is 
on eith er sicl e of thi s nodul e. J1 ody whorl and cana l sculptured with 
about 17 ra ther strong prima ries n ~ ua ll y a ltern at ing with one second­
a ry spiral. The margin of the outer li p probably is broken away; 
inner margi n of outer lip with 7 st ron g . rounded ente ring denticl es. 
Inner li p provid ed with a ca llus; cana l long and defl ected anteri orly; 
aperture ovate; ante rio r siphon<tl canal nea rl y closed. 

The holotype (U.S. Nat. M us. no. 4959-J.S) measures: H eight , 
43 mm. ; g reatest diameter , 2 1 mm. 
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Type locality : Blackwater Creek at cross ing of S. A. L. Ry., Hills­
borough County, Fla. I-I. I. Tucker, coll ector: 

Purpura propeposi'i is very cl osely related to Purpnra posti D all 
and may prove, if better specimens a re collected, to be a varietal fo rm 
of that species; however, it eli Hers from the Tampa species in having 
stronger and more spinose spirals. 

Horizon: Suwannee limestone?; Oligocene? 

O ccurrence: Type locality ( rare) ; station 11109, 10 miles north 
of Live Oak, Suwannee County, F la. (an external mold which appears 
to be the same as the holotype). 

Genus :MURICI DEA ( Swa inson) M i:i r ch , 1852 

"MURICIDEA" HEILPRINI Cossmann 

1887. Murcx spi111tlosa H eilprin, ·wagner Free Inst. Sci. Trans., YO!. 1, p. 108, 
pl. 15, lig. 41 ( not of D eshayes). 

1890. Mw·icidca spinulosa. I-Teil pr in. Dall , W agner Free In st. Sci. Trans ., vol. 
3, pt. 1, p. 149, pl. 8, fig. 9. 

1903. Muricidca lieilp rini Cossmann, Essais Pal., vol. 5, p. 34, 1903. 
1915. JII u?"icidca /i eilprini Cossmann. Dall , U. S. Nat . Nius. Bull. 90, p. 76, 

pl. 7, fig. 4. 

Heilprin desc ribed thi s species in 1887 as follows: 

"Shell elevated, elongated , about equally attenuated to hoth extremities: 
whorls s trongly angulated su peri o rl y, bea ring sho rt , outwardly cli r cctccl spine< 
on the shoulder angula tion ; a row of si mila r (supra-basal ) spines in the siph ona l 
region: aperture about one-half the lct~g th of shell , the canal icu la r porti on th e 
longest : umbilicus long and ope n ; surface of shell below the sh oulder with a 
limited number of prominent revoh·ing lines, four on the body-whorl. 

"Length slig ht!, , exceed ing one inch ; wid th , half-inch. Thi s species so me­
what resembles th e rece nt M. ( Urosa l pinx) fusifonnis of A dams." 

Type locality: "silex beds" at Ball ast Point, Tampa Bay, Fla. 
T-Ior izon: Tampa limestone, lower lVIiocene. 
Occurrence: T ype locali ty (qui te common ). 

Gen us EUPLEURA H . and A. Adams, 1853 

EUPLEURA SEXANGUL.A (Dall) 

1915. J1!urc.r scxanqu/a. Dall, U. S. Nat. Mus . B ull. 90, p. 74, pl. 13, fig. 11. 

Dall desc ribed th is spec;es ::s follm,·s: 

"Shell small , stout, rather short, w ith about 6 whorls of which the nu clear 
one a nc\ a half a1·e smooth and rounded, th e subsequ ent whorl s suhtahul ate, with 
6 wcll-rl cvelopecl va ri ces; suture deep, cli :; tinct; whorls rather abru ptly sh ouldered, 
but not k eeled ; vari ces con tinuous and somewhat rctracti,·e. th e line ascending 
the sp ire making about a quarter turn : spir8l scu lpture of ahout live rounder! 
ridges. one behind the shoulder , suhcf]ually spaced, the (\\·o n ea 1- th e peri ph ery 
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closest, whi ch a re most promin ent on th e back of th e vari ces and obsole te in 
th e spaces between the va rices; besides these there arc numerous spira l g rooves 
\\· ith ,r ider, fl attened interspaces which cover the whole surface and end in 
minor crC'Ilu lations on the recu r ved edges of th e ,·a ri ces; ax ia l sculpture only of 
iucremental lines and th e vari ces, whic h arc thick, recm ved, longitudinally st r ia te 
in f~ont , fi nely crcnu late at th e recurved edge, with about five projections cor ­
responding to the end s o f the spiral rid ges, of whi ch the most prominent is at 
the shoulder ; aper ture rounded, the outer lip with six or eight feeble Iirations 
internall y; inner lip smooth , contin uo us, pa r tly f ree f rom the body wh orl , cana l 
rather wide, open. with a strong siphonal fasciolc; a Yc ry narrow umbili cal 
chink present. Length of shell (canal slightl y defecti ve) 22, of aperture 6.5, 
maxi mum di ameter 14 m rn. 

"T ampa silex beds a t Ball as t Poin t, T ampa Bay, Florida . 
"One speci men from the Post coll ection, U . S. ?\at. Mus . No . 165086."· 

Hor izon : Tampa limestone, lo wer l\Iiocene. 

Genus U ROSALPI NX Stimpson, 1865 
UROSALPINX? INORNATA (Dall) 

1890. Solrnnstcria ilw rnata Dall , V/ agner Free Inst. Sci. Trans., vol. 3, pt. 1, 
p. 123 . 

1892. Snlrnos t,'l'ia i1Iornata Daii , id em, pt . 2. p. 234, pl. 20, lig. 17. 
1915. Solcnosferia iHornata Daii , U. S. Nat. Mus. Bull. 90, p. 68. 

D all described thi s species from gut ta percha casts of molds m 
1890, as fa llows : 

"Shell with a rather elevatec\ spire and 6 or 7 rapidly enlarging whorl s, 
nucleus small, a ppa ren tly smooth, blunt, wi th about one turn; subsequent whorls 
spiraiiy sc ul ptured with fi ne, low, even threads w ith equ al or "· icier inter­
spaces, on th e las t whorl more or less alterna ted in st reng th ; transverse scul p­
ture of 8 or 9 rounded ribs, most prominent at the periph ery, feeble in f ront of 
the sutur e, and on th e last whorl not unlike those of Latir iis flo ridwms; whorls 
strongly appressed at the suture and somewhat const r icted in f ront of it and at 
the base; sutu1·e distinct, sometim es with a corded anteri or margin ; canal short, 
wid e, stout , the posterior edge of the siphonal fasciole keeled ; aperture ovate, 
outer lip a rched for wa rd, poster ior commissure na rrow; pill ar smooth, re­
flec ted in front so as to nearly cove r a moderate umbilical chin k; canal wide, 
rather deep, spirally sculptured like the res t o f the shell; the casts ind icate that 
on th e periphery of th e whorl s one of these threads may be a little more promi­
nent th an any of the rest. Approxi mate measu rements 36 x 20. 

"Thi s is a modest-looking species, having, as fa r as specific characters go, 
much the same aspect as Latil·us floridaJ ws H ci lpr in . 

"Th e ro cJ.~ from whi ch th e casts were ta ken was coll ected hy M r . Vv' ilcox. 
T here arc no signs o f any lirac in th e throat, hut th e general form of th e ape r­
ture and base lead me to rdc r it without much doubt to the present g roup. " 

D all"' cites the spec ies from the O ligocene lim es tone a t Ballast 
Point , Tampa Bay, F lorida, from the "Cerithiutn rock" of H eilprin, 

" Dall , '\Y. H .. U. S. Na t. Mu s. B ull. 90, p. 68, 1915. 
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imm~cliately over the "silex bed' ' horizon; ancl from the bed of the 
Hillsboro River above Tampa, U. S. X at. Mus. no. 112050. The 
figure above cited was made from gutta percha casts taken from molds 
of the species in the lime rock. Also collected by \ V. C. -:\I ansfield 
and F. S. MacNeil at station 13848, dredgings from a depth o f 32-36 
feet at Hooker Point, Hillsborough Bay. 

This species appears nearer the genus Urosalpinx than the genus 
S olenosteria. 

Horizon·: Tampa limestone, lo\\"er :\Iiocene. 

Other occurrences: One fragment consisting of th e spire of a 
shell , which appears to be this species, was collected at station 1:2763. 
Anclote River at Tarpon Springs, Pinellas County, Fla. 

UROSALPINX? HILLSBOROENSIS Mansfield, n. sp. 

Plate 5, Figllres 5, 7 

Shell rather large, solid, more strongly sculptured axially than 
spirally, with a rather high spire and shcrt canal, and \\·ith about 6 
remaining whorls; nucleus lost. \\'boris rounded in general outline, 
early whorls more st rongly shouldered than later and rapidly enlarg­
ing. Suture rather deep, weakly apprcssed and undulating . Sculpture 
of 4 early whorls consisting of strong closely spaced rounded axials, 
weakly subdued posteriorly; on the fifth ,,·horl there are 2 o r 3 axials. 
Body whorl with about 8 strong axials; those on the face of the whorl 
are very strong and closely spaced whereas the others are slight ly 
weaker and more widely spaced. Growth lines are intercalated be­
tween the strong ribs and on the posterior slope and canal form with 
the spirals a reticulate ornamentation . Spiral sculpture on the spire 
whorls consisting of two paired fine threads below the suture and 4 
similar threads on the posterior slope and about 5 below, the spiral 
at the upper and lower shoulder being a little stronger than the others. 
The spirals on the body whorl and canal usually alternate in strength. 
Aperture subovate · mara in of outer lip broken, interior concealed by 

' b 

matri x. Columella apparently smoot h. lower half with a heavy wash 
of callus. A small chink lies between thi s callus and the s tro ng. 
scabrous siphonal fasciole. Anterior canal short. wide and emargi­
nate. The surface of the shell is partly concealed by matrix. 

Holotype (U.S. Nat. l\:fus. no. 495944) measures: Height, 56 
111111; greatest diameter, 31 111111.; length of aperture, 30 mm . 

Type locality: Sixmile Creek near highway bridge at Orient Sta­
tion, Hillsborough County. Collected by Helen I. Tucker. 
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Hori zon : Tampa limestone, lower lVI iocene. 

This species is related to Urosal pinx ciuerius (Say), a living 
species, but it has a much larger shell than that species . As the char­
acter of the inside of the outer lip is not revealed, the genus to which 
it belongs remains somewhat in doubt. 

Genus TRITON ALIA :rleming, 1828 

"TRITONALIA" SCABROSA Dall 

1915. Tritonalia scabrosa Da11, U. S. Nat. Mus. B ull. 90, p. 77, pl. S, fig. IS. 

Dall described this species as follows: 

"Shell smal l. elevated, scabrous. of about S whorls beside the ( deco11ate) 
nucleus; suture v.ppressed, indistinct, flexuous; spire rather acute; axial scu lp­
ture o f 7 rather stout rounded ribs extending from suture to canal, ami of nu­
merous more or less minutely scaly incremental lines cove ring the surface; spira l 
scul pture on the spi re of 2 prominent duplex threads, sli:Jhtly swolle•1 where 
they cross the ribs and more or less minutely imbricate; 01 ! the body of the last 
whorl 5, and on the canal 3 si milar spirals tending to become more or less 
spinose or bluntly pointed on the ribs at th e shoulder ; between these arc nu­

merous finer imbricate threads with wider inters paces; the whorl slopes to the 
shou lder from the suture; aperture with the outer lip thickened and crenulated 
by the spi ra l scu lpture, internally with 5 short rather distant denticles; body 
and pillar wi th a thin wash of callus, the spi ra l sculptu re on the cana l under the 
enamel is perceptible; canal open, short, recurved. Height 22, height of aperture 
and canal 12.5, maximum diameter 12 mm. 

"Tampa si lex beds at Ballast Point, Tampa Bay, Florida. U. S. Nat. Mus. 
No . 166101. 

"This might almost equally well be referred to lvluricidea, but it has the sur­
face of Tt·itonalia." 

Horizon: Tampa limestone, lower Miocene. 

Genus TYPHIS Montfort, 1810 

TYPHIS SIPHONIFERA Dall 

1915. Typhis siphonifera Dall, U. S. Nat. Mus. Bull. 90, p. 77, pl. 13, fig . 9. 

Dall described this species as follows: 

"Shell small , short, stout-conic, of four whorls, of which the first is smooth 
and rounded, the others, rapidly enlarging, smooth, angulated by four varices, 
about midway between which, on a subangular shoulder of the whot'l, in tervene 
stout tubes slig-htly backwardly and apica lly directed, enti re and with suhci rcu la r 
orifices, one tube being situated in each interspace; suture distinct, deep, the 
whorl in fron.t of it to the· should er subtabulate, the shoul der rounded carinate, 
the whorl . in front rapidly •. fl att ishly a ttenuated ; var ices thin, recurved, between 
the shou lder and . the canal with eight or nine crenplations, between whicl; and 
th e margin of th e ape rture the front of the varix is somewhat convex and 
smooth ; aper tu re roun ded-ovate, with an .entire thin, projecting f ree ·margin; 
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canal closed, short, stout, wide, slightly curved to the right and backward; 
siphonal fasciole with three projecting imbrications; the umbilical region deeply 
grooved, but not perforate. Length of shell 10.5, of last whorl 8, of the aperture 
2.7, maximum diameter 6.5 mm. 

"Tampa silex beds at Ballast Point, Tampa Bay, Florida. 
"One specimen in the Post collection, U. S. Nat. Mus. 1\:o. 165090." 

Horizon: Tampa limestone, lower Miocene. 

Genus RAP AN A Schumacher, 1817 

RAPANA TAMPAENSIS Dall 

1890. Rapana tamj>aensis Dall, w·agner Free Inst. Sci. Trans., vol. 3, pt. 1, 
p. 153. 

1904. Not Rapana tamj>aensis Dall, Martin, Maryland Geol. Survey, Miocene, 
p. 210, pl. 52, fig. 9 (Rapana ecclesiastica Dall). 

1915. Rapana tampaensis Dall, U. S. Nat. Mus. Bull. 90, p. 78, pl. 13, fig. 8 
(part, Maryland species excluded). 

Dall described the species in 1890 as follows: 

"Shell rath er small, short spired; last whorl much the largest, spiral sculp­
ture of 8 or 9 primary ridges, elevated and square-sided, of which one is near 
the suture, two others (a little larger) with subequal interspaces in front of the 
first, then an interspace of greater width with the strongest spiral in front of 
it, then the peripheral interspace, twice as wide as the strongest spiral, then 
another strong spi ral followed by a narrower channel, and 3 more basal spirals 
with diminishing interspaces on the base, and 3 or 4 rather obscure and less 
elevated spiral cords on the canal; of secondary spirals much smaller than the 
primaries, there are one or two in the wide peripheral channel, and sometimes 
a single one elsewhere; lastly the whole surface is more or less sculptured by 
fine, incised spiral lines. The transverse sculpture is of fine wrinkles, in har­
mony with the incremental lines, which cover most of the shell; the ribs are 
slightly but irregularly undulated in some places ; aperture ovate, pillar lip with 
a thin, smooth callus; edge of the outer lip undulated by the sculpture, the in­
terior !irate, with about 10 sharp, prominent lirae disposed somewhat in pairs; 
canal very narrow and deep, shorter than the aperture; umbilicus flaring, variable 
in diameter, deep, bounded by the rounded edge of the fasciole, within axially 
striated, but not otherwise sculptured . 

"Lon. of shell-?, of last whorl from the suture at the apertnre forward 
20.0; diam. of last whorl 21.5; of the umbilicus in two specimens 5.0 and 6.5 
mm. respectively. 

"Having only two imperfect last whorls of this species at present, I defer 
figuring it in the hope of receiving better material." 

I-Iorizon: Tampa limestone, lowe r l:VIiocene. 

Dall based hi s description of R. tmn.paensis on two irnperfect last 
whorls (U. S. Nat. 1\IIus. no. 112068) n e ithet· of which was figured. 
A better specimen (U. S. Nat. Mus. no. 165096) was figured on plate 
13, figure 8, of U. S. Nat. Mus. Bull. 90, 1915. The last whorl con-
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stitu tes the greater part of the shell. The nucleus is small, smooth 
and naticoid. The penultimate \\·hori, as well as the earlier whorls, 
has a strong, thin, elevated, late rally depressed peripheral spiral; two 
weaker spira ls on the sloping area above and two spirals similar to 
those above the periphery but a little weaker on the nearly vertical 
area below. Rapana ta1n paensis differs from R. ccclesiastiw Dall 
in having a strong peripheral spiral, a much larger umbili cus and a 
longer siphonal canal. The elevated spirals and the large umbilicus 
on R. tampacnsis are somewhat similar to those on "Ecphom" tri­
costata :Marti n from the Calvert formation of the Chesapeake group 
of Maryland. 

Rapana tampacnsis also occms at Sixmile Creek. 

RAPANA BICONICA Dall 

1915. Rapa11a biconica Dall, U. S . Nat. Mus. Bull. 90, p. 79, pl. 13, fig. 10. 

Dall described this species as follows: 

"Shell heavy, solid, biconic, of 5 or 6 whorls (the nnclcn s dcicctiye in t h<' 
:;pecim<:n) ; spire less than half as long as the aperture, short conic with flattish 
slopes; suture distinct, on the early whorls a little undulated as if by obsolete 
ribs ; axial sculpture chi el1y of rather promin ent incrementa l lines, which give 
a rough feel to the surface; spi ral scu lptu re of a well-marked carina at the 
periphery and betw een the sutures about 10 revolving threads, of which the 
anterior half are rather smaller than the others; in front of the periphery of 
the last whori are 4 more flattened cords separated by narrow grooves and mostly 
with a smaller g roove dividing the flattened surfa ce of the cord; in front of 
these are 10 or 12 wider strap-like revolving ridges, of which th e surface is 
divided usually by two smaller groans and which extend to the canal; aperture 
subquadrate; 0u~er lip thin, sharp, crenulate by the spiral sculpture; body with 
the sculpture erased; pillar smooth, slightly twisted; siphonal iasciol e strong with 
a deep chink between it and the anteriorly r eflected pillar; canal wide, rather 
long, and a little recurved. Height of shell 51 , of aperture 32, maximum diam­
eter of shell 25 mm. 

"Tampa silex beds at Ballast Point, Tampa Bay, Florida. E. ] . Post, U. 
S. Nat. Mus., No. 165092." 

Horizon: Tampa limestone, lower Miocene. 

RAPANA VAUGHAN! Mansfield, n, sp. 

Plate 5, Figure 6 

Shell rather small, with a broadly conic spi re and a rather long 
canal; the last whorl comprising most of the shell. Spirally sculp­
tured on spire whorls with two weakly nodulous cords below the 
suture and two stronger nodulous corrls below, one being situated at 
the middle of the whorl and the other at the base. Above and below 
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the median spiral th ere are three fin e spiral threads. Body whorl 
below the shoulder and on the canal spirally sculptured with primary 
lines intercalated with secondary threads. Axial sculpture of weak 
axials which are more st rongly developed at the periphery of the 
whorls. Pi ll ar provid ed with a callus. A small chink li es between 
t he pill ar callu s and the siphonal fa sciole. The holotype consists of 
an external mold in a matrix with Cyrena. No spiral ridge is ob­

served on the columella of the paratypes. 

The holotype ( U. S. Nat. lVI us. no. 495946) measures : Height , 
about 25 mm. ; greatest diam eter, about 18 mm . 

Type locality: Station 7175 , wes t of the rai lroad station at River 
Juncti on, 9 to 10 feet below the level of the railroad tracks, Gadsden 
County, Fla., collected by T. \11/ . Vaughan. 

Hori zon : Tampa limestone, lower Miocene; Trent marl, lower 

Miocene. 

Occurrence: Type locality (represented only by the holotype); 
station 7358, Tarpon Springs, Pinellas County (two small specimens) ; 
station 3403, \Vyley Landing, Ga.; Trent marl , Si lverdale, N. C. 

Fami ly CORALLIOPHILIDAE 

Genus CORALLIOPHILA H. and A. Adams, 1853 

COB.ALLIOPHILA MAGNA Dall 

1890. Coralliophila. 111 agna Dall , ·wagner F ree Inst. Sci. Trans., vol. 3, pt. 1, 
p. 155, pl. 11 , fi gs. 11, 12. 

1915. Co?·a llioNrila magna Dall , U. S. Nat. Mus . Bul l. 90, p. 78, pl. 7, fig. 7 ; 
pl. 10, fig. 6. 

Dali described this species in 1890 as follows: 

"Adult shell large, stout, with 8 or 9 whorls, a short spire, rasp-like sur­
face and flaring umbilicus; nu cleus small, smooth ; subsequ ent whorls trans­
versely sc ulptured, with 7 or 8 more or less prom inent, rounded ribs, which 
continue l'i ea r across th e whorl, and with low, very thin, sharp, imbricated 
lamellae corresponding to the incremental lines covering the whole shell , but 
most elevated and st rong in front o f th e suture; spiral sculp ture of num er ous 
rounded threads, with about equal interspaces, which on the las t whorl of the 
adu lt a rc sha rper on the summits of th e ribs and more distant, but in th e young 
evenly overrun the ribs and surface wi thout becoming nodul ous or enlarged; 
aperture in the young ovate, rounded behind, with a few ra th er obscure teeth 
insi de the outer lip, the inner li p with a smooth callus; the canal narrow, with a 
st rong imbricated fasciole and a well-d efined umbili cal chink; in the adu lt the 
suture is more and more appressed until th ere is frequently a sor t of narrow chan­
nel at th e posterior end of the ape rture: the callus on the inner lip is heavier and 
the umbi lical pit wider and deeper, almost like that of Rdpana, but l es~ deep ; the 
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1::ana l in such cases is st rongly recurved and the exterior spiral s angulated at 
the summit. lVIax. length o f ad ult specimen 60.0; diam. 30.0 mm. 

"Ballast Point silex-beds, Dall and Bu rns." 

Smaller cotype: U . S. Nat. i\{us. no. 11 2069. 
Horizon: Tampa limestone, lower i\fiocene. 
Occurrences : Type locali ty (common); Black water Creek at 

S. A. L. Ry. crossing, Hi ll sborough County, H. I. Tucker, collector; 
station 12292, Cherokee Si nk, Wakulla Coun ty ; stati on 12285, quarry 
half mile south of River Junction, Gadsden Coun ty ( imperfect spec­
imens and identification not verified ) . 

Suborder STREPTODONT A 
Superfamily GYl\ fNOGLO SSA 

Fam ily MELA NELLIDAE 

Dall'1 identified a M elan ella as M. cono idca Kurtz and Stimpson 
(pl. 3. fig. 13) and described a new species of Eulinra, E . bowdichi 
(p l. 12, fig. 14 ) from the "silex beds" of the Tampa I imestone at 
Ballast Point, Tampa Bay, Fla. 

These speci es have not been compared with out sid e fossil or 
Recent species. 

Fam ily PYRAMIDELLIDAE 

Dall" identified a PJwamidella as P. (Longchaeus) cren nlata 
H olmes (pl. 13, fig. 4); an Odosto111ia as 0. (M enesto ) i·mprcssa Say; 
and described a new species of Turbonilla, T . (Ptyc heulhnclla) ethel­
lina (pl. 12, fig. 20) from the ·'silex beds" at Ballast Poi nt, Tampa 
Bay, Fla. These species have not been compared with outside fossil 
or R ecent spec1es. 

Suborder PECTi r IBRANCHIAT A 
Superfamily TAENI OGLOSSA 

Fami ly CYPRAEIDAE 
Genus CYPRAEA Linnaeus, 1758 

CYPRAEA TUMUL US Heilprin 

1887. Cypraca tumulus Heilgri n, Wagner Free Inst. Sci. Trans., vo l. 1, p. 111, 
pl. I6, figs. 49, 49a. 

I890. Cypraca pin.IJ!tis Dall, \Vaguer Free lnst. Sci. Trans., vol. 3, pt. I , pl. I1, 
figs. I , I a (Pa rt, not C. pinguis Conrad, 1854) . 

I890. Not Cypraea hcilprinii Dal l, Wagner Free In st. Sci . Phi ladelphi a Trans., 
vol. 3, pt. I , pl. 11, figs. 2, 2a (a figured speci men, the holotype from the 
Chipola formation, U. S. Nat. :Mus . No. 114103). 

8l Dall , vV. I-T., U. S. Nat. Mus. B un. 00, p. 82 , 1915 . 
" Dall , vV. H. , U . ~ . Nat. Mus . Bull. 00, pp. 83, 8•1, Bl5. 
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1915. Cyprrrea lumulus H eil prin. Dall, U. S. Nat. Mus. Bu ll. 90, pl. 3, figs. 1, 
12. (The figu red specimen appears to have come from th e Tampa silex 
beds.) 

Heilprin rl cscribcd thi s spcCJes 111 1887 as fo llows: 

"Shell completely involute, inflated, very convex, the g rea tes t elevat ion bei ng 
immediately back of the apex; the dome abruptly truncated posteriorl y, sloping 
more g racln ally in th e direction of the anterior extremity; ape rture narrow, 
subcentral, slight ly Oexuous, directed obliquely ove r the apex; ou ter lip pro­
duced somewhat beyond the inner li p posteri orly, with about 25 even ly plaL·er i 
dental pl ications; columellar surface flattened, th e teeth less promin ent; sur­
face of the shell covered with very fi ne revo lving lin es, which, however, (in 
th e specim ens be for e me) arc on ly visible in immediate proximity to the aper­
ture; base gently cnlll·cx . Length 1.6 inch ; width, one inch ; g reatest elevation, 
.9 inch ." 

I-Iolotype deposited in the \ iVagner Free Institute of Science, P hil­
adelphia. 

Type locali ty: "si lex beds" at Ball ast Poin\ Tampa Bay, Fla. 

C)1praea t1U111tlus I-Ieilprin differs from C. piuguis Conrad in having 
a much larger and thicker shell and in young specimens a less ovate 
and relatively longer shell with a longer anterior canal. Dall" states 
that the transverse lines on the base of Professor Heilprin 's specimen 
appear to be clue to the process of minera li zat ion or of weathering 
before the pseuclomorph was formed. 

Ho rizon: T ampa limestone, lower Miocene. 

Occurrences: Type local ity (common) ; station 13839, S ixmile 
Creek, Ori ent. H ill sborough County; stati on 12300, 1 ~ miles north­
east of Lloyd, J effe rson County; station 12292, Cherokee sink, v·.,r a­
kulla Coun ty (i nternal molds, iclenti ficat ion not confi rmed) ; stat ion 
12285, old quarry half mile south of R ive r Junction at an elevat ion 
around 150 feet above sea level, Gadsden County. 

CYPRAEA TUMUL.US BALLISTA Dall 

1915. C3•praca ballisla D all , U . S . Nat. Mus. Bull. 90, p. 85, pl. 6, figs. 9, 10, 11. 

'Dall descr ibed thi s form as follows: 

' 'Shell small, pyriform, with a slight dimple over the spire, the sid es of the 
base somewhat expanded by call us; apertnre r ather wide flexuous , with (on the 
r ight side 25 and on th e opposi te side about 20) sharp-ed ged lirae or denticu­
lations, which do not ex tenrl over the base, but on the left side pass deeply into 
the aperture; these are separated by inters paces of greater w idth which on the 
right side a re somewhat excavated, on th e left sid e rather less so; poste rior sinus 

" Dull. \ V. H .. \Vn;;·ner F r 0e Jn s t. Sci. P hil a tl el p h ia Trans. , v ol. 3, pt. 1, p. 1 GG, 
189 0. 
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ru n ·etl upward, ante rior si nus direct. Length 27, niaximum width 19, height 
16 mm. 

"Tampa si lex beds at Ballast Point, Tampa Bay, Florida. U. S. Nat. 
:Mus. No. 165098." 

Horizon: Tampa limestone, lower lV[iocene. 
This form is more cylindrical and less inflated th ~lll Cypraea tum­

ulus Heilprin. It is closely related to C. hci!prinii Dall , a species from 
the Chipola formation. 

Family CASSIDIDAE 
Genus MORUM (Bolten) Roding, 1798 

MORUM CHIPOLANUM TAMPANUM Mansfielcl, n. subsp. 

1915. Marum rlollliuqensr Dall, U. S. Nat. Mus. Bull. 90, p. 85, pl. 12, fig. 28 
(not M oru. n; domiugcJlse Sower by, 1849). 

Two specimens, one of which was figured by Dall . . from the "si lex 
beds" at Ballast Point, Tampa Bay, Fla .. are more closely related to 
Jlforu111 rhipolanun1 Dall l'Vfs . than to .lf. do111inr;ensc Sowerby. 

The specimens have a rather low, sloping spire and a large body 
whorl. The suture is appressed and extends nearly to the periphery of 
the preceding whorl. Only about two spiral lines are visible between 
the suture and the forward shoulder. The la~t \\·horl has about 11 
ribs, coi.mting the strong lip varix. From 4 to 8 growth lines li e 
between these ribs. lVfargin of outer lip with about 14 entering lira­
tions. Inner lip callus provided with elongate pustules. 

Holotype (U.S. Nat. Mus. no. 165095) measures: Height. 25 mm; 

greatest diameter, 17 mm. 
Horizon: Tampa limestone, lower Miocene. 
This new subspecies differs from jl,![ ont ·m domingense Sowerby in 

having a shorter shell with a lower and a less tabulated spire; fewer 
and coarser spirals on the early part of the · whorl and between the 
primary spirals on the body whorl; and coarser growtl1 lin es. 

Other occurrences: Station 13847, Gadsden Point, 4 miles south 
of Ballast Point; stat ion 12727, in limestnne on the right bank of the 
Chipola River at Willis bridge, Calhoun County Fla. (an external 
mold of the last whorls which appears to be the same as the "silex 
bed" species) . 

lllORUM cf. M. CHIPOLANUM Da.ll, Ms. 

1915. Mon ti!! domii!(Ji?'lSe Dall. U. S. !'\at. Mus. Bt:ll. 90, p . 85 (not M. dn-
11lillgt:IISI! Sowcrby, 1849). 

One immature, silicified specim en from the "silex beds" at Ballast 
Point, Tampa Bay, Fla., appears to be closely related to or the same 
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species as M oru111 c!tipolmwm Dall Ms. from the Chi pola formation, 
Florida. 

The specimen consists of 5 turreted whorls-one smooth nuclear 
whorl and 4 scul ptured post-nucl ear whorls. The spiral sculpture on 
the early whorls consists of a subsutural line; a faint thread midway 
between the suture ancl the periphery; a heavier thread at the periph­
ery; and one or two thread s on the vertical area below the periph­
ery. T he body whorl has about 10 rather strong s'pirals and about 
17 lamellar-like ribs. From 4 to 5 growth lines lie between the ribs. 

This form differs from Marum. domingense Sowerby in having 
fewer and coarser spi rals on the early part of the shell and coarser 
and fewer lines of growth. 

Horizon :Tampa limestone, lower ?viiocene; ( ?) Chipola formation. 

Genu!; CASSIS. Scopoli, 17i7 

CASSIS s p . 

An internal mold of a specimen belonging ·to the genus Cassis was 
collected at station 12322, quarry three-fourths mile southwest of 
Brooksville, Hernando County. As no sculpture markings are pre­
served on the specimen, the species to which it belongs is indeter­

minable. 
Horizon: Suwannee limestone, Oligocene. 

Family STROMBIDAE 
Genus ORTHAULAX Gabb, 1872 

ORTHAULAX INORNATUS Gabb 

1873. Orthaulax iuonzatus Gabb, Acad. Nat. Sci. Philadelphia, Proc., val. 24, 
p. 272, pl. 9, ligs. 3, 4; Am. Phi los. Soc. Trans., :1ew ser., vol. 15, p. 234. 

1876. 01·t haulax iuornata Gabb. Guppy, Geol. Soc. London, Quart. J our., vol. 
32, p. 520, pl. 28, lig. 8. 

1915. Orthau /ax iuoruat us Gabb. Dall , U. S. Nat. Mus. Bull. 90, p. 86, pl. 11, 
lig. 4. 

1916. Ortlwulax iuonwtus Gabb. Dall, U. S. Nat. Mus. Proc., YOl. 51, p. 509, 
pl. 88, lig. 9 (part, oniy fig . included). 

1917. Orthaulax iuornatus Gabb. Maury, Am. Paleontology, YO!. 5, p. 285, 
pl. 47, fig. 11. 

1921. Ort/w :t/ax iuomatus Gabb. Cooke, U. S. Geol. Survey Prof. Paper 129-B, 
p. 28, pl. 2, figs. 2-6. 

1922. Orthaulru: inomatus Gabb. Pi lsbry, Acacl. Nat. Sci . Philadelphia, Proc., 
val. 73, p. 368, pl. 30, figs. 13-1 5. 

Gabb clcscril)ecl this species in 1873 as follows: 

"Shell broadly round ed-fusifo rm. Young shell with the spire a little shorter 
than th e ape rture, suture impressed, whorls numerous, nuclear whorls three, 
the subsequent ones showi ng faint traces of occasional thickenings disposed iike 
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the varices of Trito11; surface smooth; ante rior end of body whorl marked by 
a few faint r evoh· ing lines, on posterior cana l. Adult shell more distinctly fu si­
form, the spire covered by a longitudinally striated incrustation covering the 
sutures and extending to th e ext reme apex. Aperture elongated, acute behind 
and prolonged into a very narrow posterio r can al running straight to th e apex; 
in advance it is g radually narrowed, the anterior notch b roa d and shallow: inner 
lip thinly incrusted: outer lip thin in all my specimens, and apparently thin , 
straig ht , and entire in the perfect adult. Size of largest spec11nen, length 3.75 
in ches, width 1.5 inches." 

Holotype: Deposited m the Academy of Natural Sciences of Phil­
ade lphi a. 

Occurrence m Florida: '' silex bed '' of the Tampa limestone, Bal­
last Point, Tampa Bay, Fla. (U. S. Nat. l\I us. no. 165099) . 

Other occurrence: Upper part of bluff of Rio Yaque del Norte at 
Baitoa, Province of Santiago, Dominican Republic (station 8668). 

Horizon: Tampa limestone, lower :'I·Jiocene; Baitoa formation, 
lower lVIiocene. 

OB.THAULAX PUGNAX (Heilprin) Dall 

1887. f,f/ ag11er ia. fnt!JIIGX Hei lprin, ·wagner Free Inst. Sc i. Trans., vol. 1, p. 106, 
pl. 15, figs. 36, 3(,a. 

!890. Orthaulax pugna:t· (Hei lprin). Dall, vVagner F ree In st. Sci. Trans., 
vol. 3, pt. 1, p. 170, pl. 8, figs. 5, 8. 

191 5. Ort !taulax pug1tax (Heilprin) . Da ll , U. S . Nat. Mus. Bull. 90, p. 87, 
pl. 15, figs. 5, 10 (part). 

1919. Ort!taulax pugnax Hei lprin. Cooke, Carnegie Tnst. Washington Pub. 291, 
p. 115. pl. 2, fig. 4 (part, fig. 3 excluded fi de Cooke). 

1921. Ort!t aulax pug11ax ( H ei lprin ) Dall. Cooke, U. S. Geol. Survey Prof. 
Paper 129-B , pp. 28, 29, pl. 2, figs . 7, 8(?): pl. 3, ligs. la-4 (part, speci­
mens at Geneva, Ala., station 8867, excluded). 

Heilprin wrote: 

"Shell irregularly oval, ohconical, flattened, th e flatten ed appearance being 
due to three irregular swell ings or knobs, one of which immediately adjoins the 
anterior ly di r ected fissu re of the aperture ; aperture narrow, projected forward 
( in its upper course) as a closely compressed f1ss ure, which in a crescential curve 
ascends to within a comparatively shor t distance of th e apex of the sp ir e; outer 
lip ? (broken in specim en ) ; inner lip largely developed, completely conceali ng 
th e whorls of the spire, and duplicating for a considerable extent the otHer lip; 
spi re freely enclosed in a pointed superstructure, or dome, built over it by an 
extension of the mantle; surface cove red with longitud in al lines of growth, which 
extend continuous ly from the apex to th e base. 

" Length (of im perfect specimens, la cking probably upward of an inch), 
2.7 inches; width, 1.75 inches. 

"What the precise relationship o f the genu s represented by thi s spec ies may 
be I am not prepared to say. 

"Z ittel (Hanclbuch der Pa laeontologie, I , part ii, p. 260) unites Orthaulax 
with HippochrcJ/cs, hut in doing so thi s eminent paleonoto logist appears to 1J a\'e 
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been misled by th e rather imperfect diagnosis of the fos sil g iven by Gabb. That 
its pos ition is nea r to that genus I believe there can be no doubt." 

Paratypes deposited in \Vagncr Free Institute of Science, Phil­
adelphia. 

Occurrence, Florida: Tampa limestone, lower Miocene "silex bed"; 
~ tation 7080, old quarry half mile south of River Junction at an ele­
vation around 150 feet above sea level (f ragment; determination not 
confi t:med) ; station 12763, Anclote River at Tarpon Springs, Pinellas 
County; Baileys :M ill Creek sink, three-fourths mil e northeast of 
Lloyd, Jefferson County (U. S. Nat. Mus. no. 112521); station 12292, 
Cherokee sink, \ i\T akulla County. 

Georgia: Flint River format ion, O ligocene, stations 7074 and 3383, 
Hale Landing, Flint River, 7 miles below Dainbridge; station 2573, 
Blue Springs, Flint River, 4 miles below Bainbridge. There is a pos­
sibility that the specimens from the F lint River formati on should be 
re fer red to the subspecies henwndoensis. 

Antigua: Upper Oligocene-D. S. Nat. l\fus. no. 166984. 

ORTHAULAX PUGNAX HERNANDOENSIS Mansfield, n . subsp. 

Plate 6, Figures 5, 6 
1915. 01·1/wula.r pug 1w.r (Heil prin ). Dall, U. S. Nat. iVI us. Bull. 90, p .. 87 

(part?). 
1921. 01· thaula.r pug 11ax (Hei1prin) . Cooke, U. S. Geol. Survey Prof. Paper 

129-B, p. 28 (part) . 
1929. Orthaula.r p ug11ax (Heilpri n) . Cooke and Mossom, Geology of Florida, 

Florida State Geol. Survey 20th Ann. Rept., pl. 7, fig. 6. 

Specimens of the genus Ortha.ula.r from localities in F lor ida and 
Alabama appear to be somewhat different from 0. pugnax (Heilprin) 
and are referred to a new subspecies hcmandocusis, although this in­
ference cannot be fully confirmed. The differences appear to be that 
the specimens have a higher spire than 0. pugua.r ( H ei lprin ) and that 
there is no positive indicat ion that the outer lip enveloped the spire. 
The outer lip may have been very thin and consequently absorbed in 
the change of mineralization or destroyed in some other way. The 
exterior molds of 0. pu.gnax are more ovate than the exterior molds 
of the new subspecies. The spec imens usually have three irregular 
swellings or knobs which give the shell a tri angular shape. This sub­
species appears to be as closely related to Orthaula . .r gabbi Dall, a 
Chipola formation species, as to 0. pu.gna..t· ( Heilprin). 

Cotypes : U. S. Nat. lVJ us. no. 495947. 
Type locality : Station 12758, Camp Concrete Rock quarry, about 

5 miles northeast of Brooksville, H ernando County. 
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Occurrence: F lorida: Suwannee limestone, Oligocene-station 
11116, Blackwater Creek at crossing of Seaboard Ai r Line Ra il way, 
Hillsborough County; station 12761, 2 miles north of Hudson, Pasco 
County; sta ti on 7356, 1 mile north of Hudson; station 123.22, quarry, 
three-fourths of a mile south\\·est of Brooksville, Hernando County; 
station 12758, rock quarry 5 miles northeast of Brooksvi lle (type 
locality); station 12321 , quarry 3 miles east of Brooksville; station 
6774, three-fourths of a mi le above -White Springs, Columbia County. 
F lint River format ion, O ligocene-station 10104, half a mile south of 
state line on road from Geneva, Ala., to \Vestville, Fla., Holmes 
County, Fla. 

Alabama: F lin t River formation, Oligocene; station 8867, 1 mile 
southwest of Geneva, Geneva County; station 10103, three-fourths 
of a mile north of Goodman, Coffee County. 

Genus STROMBUS Linnaeus, 1758 

STROMBUS LIOCYCLUS Dall 

1915. Stro111bus liocyclus DaiJ, U. S . Nat. Mus. Bu ll. 90, p. 88, pl. 13, figs. 6, 7. 
1915. Strombus chipo/anus Tiall , idem, p. 87 (part, not S. chipo/anus Dal!, a 

species from the Chipola marl). 

Dali described this species as fo llows: · 

"Shell snia l1 for th e genus, slender, with a rather narrowly attenuated spire, 
and 7 (or more) ·whorls; apex decollate in the specimen, having origina ll y about 
two or three more turns than are preserved ; whorls moderately convex and 
slightly should ered ; whole surface originally sculptured with - minute, close-set, 
straight, axial threads; on the fourth whorl, counting backward from the aper­
ture there are about 16 rounded riblets, which become obsolete toward the 
sutures and pass in sensibly into the somewhat narrower interspaces; on the apical 
whorls, as in most species of this group of the genu s, these riblets are narrower, 
closer and less prominent ; and on the last half of the last whorl obsolete, there 
being about 7 on this whorl, mostly on the fi rst half of it, the series in the type­
specimen on this w horl being- confineC: to the shoulder of the whorl; the uppe'r · 
whorls also show traces of faint, equal , revolving threads, three behind and six 
in front of the shoulder on the penultimate whorl; on the base of the la st whorl 
there are also traces of half a dozen shallow, rather di stant spiral grooves. 
though the canal proper seems smooth; aperture narrow, produced and patulous 
behi nd ; the outer li p straight , thickened, parallel with the inner lip, internal ly 
without lirac; ocu lar sulcus sha1low, wide; canal short , wide, slightly recurved; 
inner lip smooth, somewhat callo us. Length o f shell 36.5, o f last wh orl 27.5, 
o f aperture 24.5, maximum diameter 17.5 mm. 

"Tampa silex beds at Ballast Point, Tampa Ray, F lorida. One specimen 
from the Post coll ection, U. S. Nat. Mus. No. 165101." 

Stro111b11s lioeycfus has a more slender shell than the two speCJes · 
from the Chipola marl , S. aldrichi Dall and S. chipolanus Dall. 

10-G. Survey 
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Horizon: Tampa limestone, lower l\liocene. 

Other occurrences in Florida : Sixmile Creek, near Orient Station, 
Hillsborough County, H. I. Tucker, collector; station 12763, Tarpon 
Springs, Pinellas County; station 12292, Cherokee sink, \ Vakulla 
County; station 13840, 10 miles northeast of Lloyd, Jefferson County; 
?station 13847, 4 miles south of Ballast Point. 

Genus TEREBELLU:M Lamarck, 1799 

TEBEBELLUM REBNANDOENSIS Mansfield, n. sp. 

Plate 5, Figures 2, 3 

The mold is medium-sized, slender, with about 5 whorls; the apical 
end is blunt and the last whorl comprising most of the shell. Earliest 
whorl rather small with an immersed tip; following whorl much Ia rger 
and rounded; subsequent whorls nearly flat and successively increas­
ing in height. Suture of body whorl much more oblique than pre­
ceding ones. Anterior end of pillar reflected . 

Holotype ( U. S. Nat. :Mus. no. 495948) measures: Height, 31.4 
mm.; greatest diameter, 9.5 mm. Other broken mold s represent larger 
shells than the holotype. 

Type locality: Station 12318, abandoned pit on Florida State Road 
no. 15, 5 miles west of Brooksville, Hernando County, F la. 

Horizon: Suwannee limestone, Oligocene. 

T erebellwn subdistortwm Trechman," an Eocene species, has a 
slimmer shell, with more oblique and more distant sutures. '' S eraphis" 
andersoni Dickerson," an Oligocene species from \\'ashington State, 
may have some relation ship to the new species. 

The living Indo-Pacific species, Terebellnm subulatum Lamarck, 
the geneotype of Terebellnm is somewhat similar to the new species 
here described. 

Family CERITHIOPSIDAE 
Genus CERITHOPSIS Forbes and Hanley, 1851 

CEBITRIOPSIS SILICATA D all 

1915. Ccrithiopsis silicat a. Dall, U. S. Nat. l'vius. Bull. 90, p. 93, pl. 12, fig. 19. 

Dall descr ibed this species as follows: 

"Shell small with an acute apex, later becoming subcylindrical ; nucleus lost, 
the next 2 or 3 whorls with 2 elevated spiral threads and no axial sculp tu re, 
followed by whorls with 3, grad ually increasing to four straplike spirals over-

" Trec hmann. C. T .. Th e y c lln"· Iinwstonc of Jamaica: Gcul. Mag. London, 
vo l. 60 , no. S, p. 3~9. pl. 18, fig-s . 8, 9, 1 ~23. 

" Dickerson. n . E .. California Acad. Sc i. Proc., 4th ser., YO I. 7, J). 180, pi 3 1, 
figs. ~a. 9b, 1 917. 
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riding numerou s axial stouter rounded ribs with equ a l interspaces extending 
nearly from suture to suture, and forming nearly squ are d eep equal pits by 
their int ersecti ons; suture close, but the elevated spira ls on each side of it give 
it a deeply channelled aspect; there are three spirals on the rather convex base 
diminishing in size forward, but only increm ental ax ial sculpture; aperture de­
fective, but without lirae; remaining whorls in all, 10. Height, 6.5 ; maximum 
diameter, 2 mm. 

"T ampa silex beds at Ballast Point, Tampa Bay. F lorida; Dall, U. S. Nat. 
:M us. No. 165 111." 

Horizon: Tampa limestone, lower Miocene. 

This species has not been recognized outside of its type locality. 

Family CERITHIIDAE 
Genus BITTIUM ("Leach") Gray, 1847 

BITTIUM PRISCUM Dall 

1890. Bittium f>risculll, Dall , Wagner Free Inst. Sci. Trans. , vol. 3, pt. 1, p. 139, 
pl. 11 , fig. 6. 

1892. Bif!ium (Styliferiua!') f>riswm Dall, idem, pt. 2. p. 275. 
i915. Bitt ium f>riscum Dall, U. S. Nat. Mus. Du ll. 90, p. 88, pl. 8, tig. 3. 

Dall described this species in 1892 as follows: 

"Shell smal l, slender, the specimens decollate; th e remainder shows seven 
round ed whorl s with a dist inct suture, two or three rai sed spirals on the whorl s 
and three or more on the base. These are crossed by a variable number of 
' lightly arched ri b lets, which are frequently nodulOus at the intersect ions; in 
th e perfect state these nodules were sometimes very prominent ; apert ure short, 
rounded, with an obsolete canal, reflected inner lip with a chink behind it; a 
' hort and obscnre pi llar and a short. thin, sigmoid outer lip without lirae. Lon. 
of shell figured 7.0; max. di am. 2.75 mm." 

The nucleus consists of about 3 rounded vvhorls, the initial turn 
being small. The following whorls have two spiral s, the anterior one 
being the stronger and on the later whorls forms the periphery. A 
small spiral is usually present at the base of each whorl. The ribs 
extend across the whorl and are overrun by the spirals. 

H olotype : U. S. Nat. lVJ us. no. 11 2522. 

Type locality: " silex bed," at Dallast Poin t, Tampa Bay, Fla. 

Horizon : T ampa limestone, lower l\'fiocene. 

This species has not been recognized outside of its type locali ty. 

BITTIUM (PRISCUM var?) SORA Dall 

1915. Bittium ( prisotlll var ?) sora, n. var., Dall, U. S. Nat . !\{us. Bull. 90, p. 89, 

"A shell whi ch may be a variety o f B. priscum and is only rcprt: ,ented hy 
a single specimen has been receiver! too late for figuring. It has 11 whorls and 
an acut e apex; th e wlwrls in front of th e suture are excavated and pl ain; at 
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th e periphery the1·e is one strong spiral thread separated by an in terval from 
two closely adjacent threads in front of it , and in the later whorls a sti ll s tronger 
thread just behind th e suture and on th e last whorl marginating th e base ; the 
base is 11att ish, with four or five fine spira l threa ds and the canal obsolete. The 
ax ial sculpture is of numerous obscure riblets wh ich slig htly undulate th e spirals. 
I-l eiglit 8.75; of last wh orl 3.5; maximum diameter 3.0 mm. 

"Tampa silex IJecls, collcclecl by E. ]. Post, U. S . l\'a t. Tvi us. l\'o. 214740." 

Horizon: Tampa limestone, lower Miocene. 

On ly one specimen , th e holotype, is in th e U . S . Nat ional M useum 
collecti on. 

BITTIUM ADELA Dall 

1915. Bii!U II l adela Dall , U. S. N at. Mus . Bu lL 90, p. 89, pl. 13, fig . 16. 

Dall described th is species as follows: 

"Shell small , thin , with 8 rather rapidly increasing whorls; spire coni c, apex 
acu te; su ture distinct, not ch;n1neled; axi al sculpture ·of (on the penul t imate 
who rl eleven ), short nodula r ribs, conspi cuou s on the periphery, obsolete toward 
the sutu res; be hi1~ d th e pEr iphery the whorl sl.op;'! s flatl y toward the preceding 
suture, the anterior slope is mu ch short er a nd terminates at a ca rina in front 
of whi ch the nex t suture is laid; on th is slope there is spiral scu lpture o f four 
or more fi ne close-set revolving threads; the posterior slope is simi la r ly scu lp­
ttJrccl , a nd on th e pe riphery th ere are indicat ions of a slightly stronge r but simi· 
Jar single · thread : th e sculpture is essentia lly the same m·er the w hole spire; 
base of the shell lim ited by the post sutura l carina befor e menti oned: flatti sh . 
sculptured with about nine re,·oh ·ing li tt le elevated threads, with slight ly wider 
interspaces; canal short. dist inct: outer lip thin , de fect ive, not interna ll y !irate: 
aper ture subqua cl r ate. L ength 8.5, maximum diameter 4.5 111111. 

"Tampa si lex beds, Ballast Point, Tampa B ay, F lorida. One specimen, 
poss ibly immature, from th e P ost collecti on, U. S. Nat. Mus. No. 165104." 

Hori zon : Tampa limestone, lower ~[i ocen e. 

Bittiwn adela Dall is closely related to Bittinm coss nwn11i D all. 
a spec ies from the Chipola fo rmation, di ffe ring f rom the latter in 
having a rela tively wider shell and fewer and shorter ribs. 

The holotype is an immatu re specimen, a much larger specimen 
has been collected at " \Vac issa," J efferson County, F la . 

Genu s CER !TI-l TU:\ l Drug-uie re, 1792 

CERITHIUM PRAECURSOR Heilprin 

1887. Ccrithiu111 j>raccursor H eilp1·in, · \~Ta~·n e r F ree Tn st. Sci . Trans., Yol. 1, 
p. 114. pl. 16. fig. 58. 

1892. Ccritil ium f•raccu-rsu· Hcilprin. Da ll . \ 'Vag·npr Free Inst . S ci. Trans., 
vol. 3, pt. 2, p. 285. 

1915. Ccrithiw11 t·raecursor H eilprin. Dall , U. S. Nat. Mu s. Bull. 90, p. 90, 
pl. 5. fig. 5: pl. 12, fig . 26. 
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Heilprin described th is spec ies in 1887 as follows : 

"Shell small , slender , of the genera l habit o f the r ecent C. m uscant .. m; whorls 
;,bout 10, longitud ina lly pl icated an d concent rically ridged, the r idges or lines 
abou t 3 on each of the whorls of the spire, 5 on the body-whorl , whi ch in some 
specimens exhibi ts one or more irregula r exc r escences. A perture oval, obl ique, 
procl ucecl into a short cana l. Leng th .6 inch." • 

Dall reclescr ibed th is species in 1915 as fo ll ow~: 

"Shell small , thin, slender, 1\' ith about 9 scul ptured whorls, th e nucleus 
defect ive; suture di st inct ; ax ia l scu lpture of (on the penult imate w horl 11 ) smali 
rou nded rib lets, with wider in te r spaces, not cont inuous over t he spire and slightly 
ret racti 1·e, they practically beco me obsolete at the periphery; besides these the 
axial scul ptu re cornpr ises only rather marked incrementa l lines and t he usual 
nrices at the beginning of the second hal f of the las t whorl , and at the aper ture; 
spiral scul pture o f (on the spire 3 a nd on t he las t whorl 6) p rim a ry s pi ra l threads 
ll' i th wider, nearly equa l in terspaces, the th reads equal and slig htly swoll en where 
they cross the axia l riblets; betll'een these, in the inte rspaces, are two or three 
much finer equa l thread s ( hardly apparent in the fig ure) eq ua lly spaced , and 
on the back of th e cana l 5 or 6 close-set coarser threads; aper ture sublu nate w ith 
<t na r row sulcus between a subs utural nodule, an cl the outer li p behind; inner 
lip contin uous, with a smooth free edge; oute r lip smooth interna ll y w ith a 
slight var ical thickening behi nd: canal wide, very short, sli ghtly recurvecl, with 
no sulcus at the base of tl1e whorl beh ind it. Length 12 m m., max imum diameter 
4.5 mm. 

"T <tmpa sil ex beds at Ballast Point , Tam pa Bay, F lor ida. Various collec­
tors. U. S. Nat. Mus. Nos. 112523 and 165 106. 

"This seems to have been an ancestor of such fo rm s as C. m11scan11n Say .. 
Tt has also been found in the shape of mold s in the limes tone of \ V;1kull a County, 
nor thwest F lori da, near \ Vak ulla ." 

The holotype is clepositecl in the \Yagner Free In st itute of Science, 
P hiladelphia. 

Hori zon : Tampa limestone, lower M iocene. 

Other occurrences: "vVac.issa," J efferson County; a - fragment of 
a specim en la rger than the other specimens referred to thi s species was 
collec ted a t T arpon Springs, P inellas County; station 3420, 15 mil es 
south of Tall ahassee, ·wakull a County, F la. ; ?station 13841 , Aspalaga 
Bluff, Apalachi cola Rive r, bed 10 feet above a cl ay bed. 

CERITHIUM PLECTRUM Dall 

19! 5. Caitlz ium plectnun Dall , U. S. ~at. M us. Bull. 90, p. 90, pl. 9, fig. 3. 

D all described thi s species as follows : 

"Shell small , soli d, compris ing about 5 whorl s . without the (decoll ate) Im­

c.leus w hi ch see ms to ha ve been smooth ; spiral scul pture: on the t wo suc­
ceeding whorl s 1, on the next whorl 3, on th e fou rth w horl 4, and on th e last 
w ho rl 8 spi r al ri dges, crossil1g abou t 16 ax ial ri bs and slightly · nodul ous at th~e 
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intersection s, interstitial reticulations looking like squarish pits; the whorls are 
slightly turreted by th e sculpture and the suture very distinct; th e aperture ovate, 
the outer lip thickened and outwardl y denticulated by the ends o f the spirals; 
a thick layer o f callus on the body: the anterior sulcus distinct, the whorls under 
the sc11lpture well rounded; length of shell 5.2, of last whorl 3, maximum diam­
eter 2.3 mm. 

"Tampa silex beds at Ballast Point, Tampa Bay, Florida. One specimen 
U. S. Nat. Mus. No. 166105. 

"This species is nearest to C. wifiu ·m Dall, of the Pleistocene and recent 
fauna at Colon, Panama." 

Horizon: Tampa limestone, lower Miocene. 

The species has not been recognized outside of its type locality. 

CERITHIUM atf. C. GEORGIANUM Lyell and Sowerby 

Plate 7, Figures 1, 7 

1945. Cr·rithium pcor.oianum Lyell and Sowerby, Geol. Soc. London QuJrt. 
Jour., vol. 1, p. 439. figs. a, b. 

Dall"' identified two specimens (U. S. Nat. Mus. no. Hi5105) from 
the "silex heel" at Ballast Point, Fla., as Ccrithinm georgiamtlll Lyell 
and Sowerby. Although the Tampa specimens are closely related to 
C. grorgiauu.·Jil. and may represent the same species, there appears to 
be certain differences and I am not certain that they are the same. 
The Tampa form. when compared with a poor specimen from Jackson­
boro. has a deeper suture and probably differs in other respects . 

Horizon : Tampa limestone. lower Miocene. 

Occurrence of specimens like the Tampa form: station 2610. 
N. E . .Y.:~. N. E.y,!. sec. 11, T. 4 S .. R. 11 E., Lafaye tte County. Fla.; 
station 12292. Cherokee Sink, ·wakulla County. 

CER:ITHJ:UM HERNANDOENS::IS 'Man::rfield, n . SI>-

Plate 6, Figure 3; Plate 7, Figure 8 

Shell large, moderately slender and with a nearly flat base. Sculp­
ture consisting of 4 nearly equal sized, nodular spirals intercallated, 
except between the posterior first and second spire. with a finer spiral. 
Suture shallow. Base not showing any spiral sculpture. 

Holotype (U. S. Nat. Mus. no . 495950) measures: Greatest di­
ameter. 35 mm. 

Type locality: Station 12757. from upper part of Florida Portland 
Cement quarry, 10.2 miles north\\·est of Brooksville, Hernando 
County, Fla. 

60 Dall. 'V. H., \VagnPr Free Inst. Sci. Tra n s ., vol ~. pt. 2. p. 278, '1892. 
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H orizon: Suw annee limestone, O ligocene. 

Ccrithiu111 hem andoeusis is closely r elated to C. halense D all from 
Hale Landing. 7 miles southeast of Bainbridge, Ga., differing fro m 
the latte r in hav ing a more slender shell and a more uni fo rm spiral 
sculpt ure. 

Other occurrences: S ta ti on 12321. quar ry 3 miles east of Brooks­
ville, Hernando County ; station 12758, 5.9 miles northeast of Brooks­
v ille ( a smaller shell with about one more spiral than the large halo­
type but probably belongs to the same species); station 12301 , 10 miles 
eas t of \ \ 'acissa, J effe rson Coun ty, ( fr agment ; determination not fully 
establ ished ). 

CERITHIUM HERNANDOENSIS BLACXWATERENSIS Mansfield, n. subsp. 

Plate 6, Figures 1, 2, 4 

An external mold represent ing a large shell appears to have a 
sli ghtly di fferent sculpture than Ccrithiu.m hcnwndoensis, and is here 
placed unde r a new subspecies. The shell has fo ur rather st rong cren­
ulatecl spiral hands, the poste ri or one being a little stronger than the 
others. There appears to be no fi ne intercalated fin er spirals. A 
sili cified specim en revealing the early part of the shell was coll ect ed 
by M iss Helen I. Tucker fro m the same locality as the large r specimen. 
T he ea rly whorl s are slender and ve ry g radually expand whereas the 
later whorls expa11d more rapidly. 

Paratype (U. S. Nat. M us. no. 496577 ) measures: Greatest diam­
eter. 34.0 mm. T he silicifi ed holotype (U. S. Nat. ·Mus. no. 494951 ) 
measures: Height . 50 mm.; greatest di ameter , 20 mm. 

Type locali ty: Station 12766, Blackwater River at Seaboard Air 
L ine Rail way crossing, H illsborough County, Fla. 

Horizon : Suwannee limestone, O li gocene. 
Ccrithimn h cruandoensis blackwatcrensis is closely related to C. 

v aughan.i Dall, from stati on 7074, F lint R iver, 7 miles southwest of 
Bainbridge, Ga. 

CERITHIUM BROOKSVILLENSIS Mansfield, n. sp. 

Plate 7, Figures 3, 5 

Shell small , slender, consisting of about 10 whorl s in all. Suture 
(lep ressecl. Sculpture on fi rst 7 whorl s different f rom th at on the suc­
~eeding whorl s. Scul pture on ea rly whorl s co nsisting of: about 10 
st rong ribs, 2 of which are va ri ces ; th e varices ex tending posteri orly 
to the suture while the ribs fall short o f reaching it. Spiral sculp ture 
.of 2 medial, somewhat plicate lines becoming stronger in ascending 
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the whorl. On the three anterior whorls, the sculpture 
elevated lamellar, weakly marginally undulated spirals. 
with 5 strong spirals . Aperture not well preserved. 

consists of 2 
Body whorl 

Holotype (U. S. Nat. Mus. no. 495952) measures: Height, 26.2 
m111.; greatest diameter, 8.5 111111 . 

Type locality: Station 11113, quarry half a mile south of Brooks­
ville, Hernando County, Fla. 

Horizon : Suwannee limestone, Oligocene. 
Occurrence: Type locality (common) ; station 12322, quarry at 

Brooksville, Hernando County; station 12758, rock quarry 5.9 miles 
northeast of Brooksville; station 12318, 5 miles west of Brooksville; 
station 12317, 10.2 miles northwest of Brooksville; station 12761, high­
way 2 miles north of Hudson, Pasco County. 

CERITRIUM PASCOENSIS Mansfield, n. sp. 

Plate 7, 1-igure 4 

Shell rather large, moderately slender; nucleus decollate . Suture 
deep. Sculpture of early whorls consisting of two weak med ial spirals, 
increasing in number on later whorls to 3 stronger ones and to 4 on 
the penultimate whorl. Fine spirals are intercalated between the pri­
mary ones. No axial s are present. Diagonally placed deep pits are 
on the posterior shoulder slope. Aperture not preserved. 

Holotype (U. S . Nat. !\'Ius. no. 495954) measures : Height, 44.5 
·11 . ; greatest diameter, 13.7 111111. 

Type locality: Station 12762, prospect pits of Florida · Trap Rock 
mpany, 2;0 miles south of Zephyrhills, Pasco County, Fla. 
Horizon: Suwannee limestone, Oligocene. 
Other occurrences: Blackwater River at cross ing of Seaboard Air 

Line Railway (Tucker); station 12322, quarry at Brooksville, Her­
nando County; ( ?) station 11109, 10 miles north of Live Oak, 
Suwannee County. 

Cerithiwn pascoensis is related to C. vaginatmn Dal! from the 
Flint River formation at station 7075, 100 miles below Bainbridge, 
Ga., but it has a much larget: shell than Dall's speCies: 

CERI'l.'Hl:UM SUW ANNEENSIS Mansfield , n. sp. 

Plate 7, Fig ure 2 

Shell slender with deep sutm·es and moderately inflated whorls 
and sculptured with rather st1·ong axials and spi1·als. Va1·ices stJ"Ong. 
Spir<il sculpture consisting of 2 primary lines on the posterior shoulder 
·slope intercalated with a finer spiral; 3 nearly equal-sized and mod-
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erately strong spirals on th e raised part of the whorl ; and usually a 
weaker spiral at the base of the whorl. All spirals on the spire whorls 
are crenul ated at the intersec tion with the ribs. Body whorl wi th 8 
spirals; those on the base strong and lamell ar and without nodules. 
R ibs arcuate. separa ted by a littl e wider interspaces and extending 
ac ross the whorl. 

Holotype ( U. S. Nat, ~ I us. no. 495953) measures: J-:Te ight , 35 111111 .; 

grea test diamete r , 9 111 111 . 

Type locali ty : Station 6825, 3 miles west of Live Oak, Suwannee 
County. 

Horizon : Suwannee li mes tone, O ligocene . 

O ther occurrence : Station 12308, 1,!12 miles north of Live Oak, 
Suwannee Coun ty. 

CERITHIUM LIVEOAKENSIS Mansfield, n. s p. 

Plate 8, Figures 2, 3 

Shell rather small , modera tely slender ; whorls ,,·eakly in flated; 
suture app resserl; var ices st rong. \ \'ho rls dep ressed below the sp iral 
bo rdering the suture. T he scul pture below the depress ion consisting 
of 3 to 4 beaded, pr imary spirals, all inte rcalated w ith fi ner spirals. 
Base with 4 smooth, strong spirals intercalated with 3 or 4 spiral 
threads. Axials rath er weak, arcuate and separated by narrower 
interspaces. 

S ilicified holotype (U. S. Nat. ~{ u s . no. 495947) measures: Height, 
27.5 mm. ; g reatest diameter . 13.5 mn1. 

Type locality: Station 11109. 1,!12 miles north of Live Oak, Su­
wannee County , Fla. 

Horizon: Su wannee li mestone, Oli gocene. 

C er£thiwn livcoa!?.eusis is closely related to C. snwanneensis, dif­
feri ng fro m the lat ter in havi ng a less dep ressed suture and sculptured 
with more spirals. 

O th er occurrence: Stati on 12299, \ iValker Spring, J effe rson County. 

CERITRIUM aff. C. VAGINATUM Dall 

Plate 8, Figure 4 

T wo imperfect inte rn al molds ,one co llected at sta tion 12321, quarry 
3 miles east of Brooksville, Hern ando Coun ty, and the other at sta­
tion 12746, .Newland Spring, Suwannee Coun ty, appear to belong to 
the same species and are closely related to C. vaginatmn Dall from 
the Flint Rive r fo rmation, 10,!12 miles below Bainbridge, Ga. The 
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early whorls on C. 7.'a.r;hwht1'n. have stronger spirals than the unnamed 
species but in other features the two are very similar. 

The unnamed species is a lso closely related to an unnamed species 
(U. S. Nat. Mus. no. 115746) from Blue Springs, Flint River. 

Figured specimen: U. S. National ~htseum no . 495961. 
Horizon~ Su\\"annee limestone, O ligocene. 

CERITHIUM sp. 

Plate 7, Figure 6 

An external mold of a Ccr·ithium that reveals the posterior end of 
the spire was collected from the limestone at vVillis bridge, Chipola 
River, Calhoun County, Fla. (station 12727) . This mold may repre­
sent a new species but not enough of the form of the original shell 
is known to desc ribe it fully. 

The 4 earliest preserved whorls are medially carinated, strongly 
ribbed, ancl spirally sculptured with very fine threads which overrun 
the ribs and the interspaces. On the later whorls, a nodulous spiral 
appears below and adjacent to the suture and 3 other spirals lie at and 
below the periphery. Ccrithinnz burnsii Dall, a species from the Chip­
ala formation of Florida, has carinated early whorls, but the spiral 
sculpture on it is much coarser than on the unnamed species. 

Figured specimen: U . S. National Museum no. 496228. 

Horizon: Tampa limestone, lower Miocene. 

Genus POT AMIDES Brong-niart, 1810 
Subgenus LAMPANELLA Miirch, 1876 

POTAMIDES (LAMPANELLA) TRANSECTA Da.ll 

1890. Potamides (Lamf>allella) tra·llsecla Dall, Wagner Free Inst. Sci. Trans., 
vol. 3, pt. 1. p. 189, pl. 11, fig. 7. 

1892. Potamidcs (Lanlf>allclla) lraJlsecta Dal\, idem, pt. 2, p. 287. 
1915. Po·lalllidcs (La!Jl/>Oilclla) trallsccta. Dall, U. S. Nat. Mus. Bull. 90, p. 91, 

pl. 14, fig. 3. 

Dall described this species in 1890 as follows: 
"Shell with an extremely acute tip , which is usually lost, two or three minute, 

smooth nuclear whorls and about twelve subsequent sharply sculptured whorls ; 
spiral sculpture, between the distinct but not channel\ed sutures, of four sub­
equal straplike spiral s separated by nearly equal channelled interspaces, over­
riding 17 or 18 narrow, round ed, somewhat fl ex uous transver se ribl ets which 
cross the whorls ; the intersect ions arc prominent, but not nodulous, the base is 
similary sculptured without riblcts ; on the later whorls smaller intercalary 
spiral lines begin to appear; th er e is a single varix at the end of the first half 
of the las t whorl, but it is not very prominent; the pil\ar is short and simple, 
the canal truncate, well defined; the outer lip is slightly thickened, expanded 
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and internally g rooved in harmony w ith the scu lpture; th e body has a small 
su bsutura l ridge and a th in , reflected callus. Lon. of figured specimen 17.5; 
ma x. diam. 8.5 mm . 

"This neat lit tl e specimen seems not uncon1mon in the silex beds." 

Holotype : U. S. National :\fuseum no. 11 2525 . 

Ho ri zon : Tampa limestone, lower 1\J iocene. 

Occurrence: Common at the type locality; S ixmil e Creek, ncar 
O rient (Tucker ); station 12300, 1 1~ mil es northeast of Lloyd, J effer­
son County; station 12292, Cherokee S ink. \ Vakulla County; stat ion 
12294, 2.5 miles south of Crawfordville , Wakulla Coun ty, ( much 
larger spec imens than the others and may be a varietal form) . 

POTAMIDES HILLSBOROENSIS (Heilprin) 

1887. Cerithiwn hil/sboraensis Heilp r in, Wagner Free Inst. S ci . Trans., va l. 1, 
p. 124, pl. 8, fig. 67. 

1892. Puto1nidcs hillsborucnsis 1-Iei lprin . Dall, \ •Vagner Free I nst. Sc i .. TrailS., 
\ ' 01. 3. pt. 2, p. 286, pl. 15, fig. 12. 

1915. Poto 111id cs hillsborocnsis I-leilprin. Dall, U. S. Nat. 1vi us . Bull. 90, p. l) 1, 
pl. 8, fig. 5. 

Heilprin desc ribed thi s species in 1887 as follows: 

"Shell elevated , of t en or more volutions; suture im pressed; who rl s o rna­
m ented w ith four clearly defined lin es of g ra nulat ion s, the granu lati ons of the 
top seri es ve ry la rge, pro min en t, and somew hat in th e form of tubercl es; those 
-of the second line \·ery minute; m onili for m and nea rly equal on t he third a nd 
fo urth lines, in som e cases th ose oi the third line most p rom inent, in o th e r cases 
the reverse : surface covered with l01igi tud ina l curved creases; base depressed, 
w ith some four o r li\·e r evolv ing lines; ape rture? L eng th 1.5 inch. " 

Horizon: Tampa limestone, lower M iocene. 

Da11" reports this species f rom the "silex bed" and also in the 
-overlying lim estone ; on Chattahoochee Ri ve r near the railway bridge 
at Chattahoochee, northwest Florida and in the limes tone in \Vakulla 
County. Collected by W. C. l\ifan sfi eld and F. S. MacNeil from dredg­
ings taken at a depth of 32-36 feet below water level at Hooker Point, 
upper Hi llsborough Bay (station 13848). 

I have not seen this species in the limestone in \ Vakulla Coun ty 
or in the area of Chattahoochee. 

The specimens deposited in th e U. S. N at ional Museum arc as 
follows: Tampa limes tone of Dall (U. S. Nat. lVfus. no. IG5142 ), E . J. 
Post, collector; station 2286, quarry for pav ing material, near water­
w orks, Tampa, W. H. Dall, collec tor ; Tampa limestone of Dall gutta­
percha impress ions of the original mold coll ec ted by Hei lprin ( U. S. 

• 7 Dall , V'.' . H., U. S . Nat. Mus. Bull. UO, p. 91, In5. 
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Nat. Mus. no. 113370) ; channel near Ballast Point, Tampa Bay (U. S. 
Nat. Mus. no. 164700), E . J. Post, collector; external impressions 
from C crithinm rock of Heilprin, Tampa, collected by Joseph \Vilcox 
(U. S. Nat. Mus. no. 112401). The C cr£thi um rock also contains 
Potan11:dcs cornutus ( Heilprin). 

C cri thium ., herculeanwn Cooke, a species from Crocus Bay. An­
guill a, is very closely related to P. hillsboroensis (Heilprin) and per­
haps should be considered a subspecies of the latter. 

POTAMIDES ASPALAGENSIS Mansfield, n. sp. 

Plate 8, Figure 1 

Shell rather small , stout, nucleus decollate, with about 10 remain­
ing whorls. Suture appressecl against the basal spiral of the preced­
ing whorl. Sculpture of three primary spirals, the posterior two being 
strongly granulose. The second spiral forms the periphery of the 
whorl and the basal one on the earlier whorls is nearly concealed by 
the appresserl suture. A spi ral thread lies above and below the periph­
eral spiral. \Vcak axials, which are retractive ·above the periphery 
and protractive below, connect the granules and cross the whorls. 
Base and aperture not revealed. 

I-Iolotype (U. S. Nat. Mus. no. 495962) measures : Height, 21mm.; 
greatest diameter, about 13 mm. 

Type locality: Station 13841. Aspalaga Bluff, Apalachicola River 
about 10 feet above a 4-foot clay bed. 

Horizon: Tampa limestone, lower iVI iocene. 

Pota111ides aspalagensis is very closely related to P. hillsboroe1·1S1:s 
( Heilprin) but the latter species has much stronger granules on the 
spirals. 

Subgenus PYRAZISINUS I-Ieilprin, 1887 

POTAMIDES (PYRAZISINUS) CAMPANULATUS Heilprin 

1887. Potamides (Pyra::isinus) cmnpanulatns Heilprin, Wagner Free Inst. Sci. 
Trans., vol. 1, p. 115, pl. 16, fig. 59. 

1890. Pyra::ms (Pyrazisinus) camf'a.llllla.tus Heilprin. Dall, \iVagner Free Inst. 
Sci. Trans., vol. 3, pt. 1, p. 189, pl. 11, figs. 10 lOa. 

1892. Potamides (Pyra::isi11us) canl.panulaflts Heilprin. Dall, idem, pt. 2, p. 288, 
pl. 15, figs. 2, 6, 10. 

1915. Potamides (Pyra::isin11s) ca.mf>mmlatus Heilprin. Dall, U. S. Nat. Mus. 
Bull. 90, p. 92, pl. 13, figs . 15, 18. 

Heilprin described this species in 1887 as follows: 

"Shell elevated,< rapidly tapering; whorls of spire about 10, convex, ob­
lirtuely costa ted, concentrically striated .. appearing g~neraJiy r.ugose; ::o:;tae nearly 
obsolete on the body whorl, which is disfigured by one or more(?) . prominent 
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excrescences or knobs; outer lip effuse, broadly-thickened on the border, with 
a deep, nearly parallel-sided, sinus; basal border of labrum extending completely 
over to the columellar surface, enclosing a round siphonal aperture: Length, 
nearly two inches; width of base, one inch." 

Dall" states that: 

"This species varies very much in ad ult size and also in the strength of its 
transverse sculpture; at the junction of the outer lip with th e body it is pro­
longed upward, e21io;ified .and faintly grooved in the middle of the callus, in 
fully mature specimens. The principal varix is at the end of the first half of 
th e last whorl, and it is often very prominent. The spiral grooving tends to 
be strongest in front of the suture." 

Type locality: "silex beds" at Ballast Point, Tampa Bay, Fla. 
Holotype deposited in the V•/ agner Free Institute of Science, Phil­

adelphia. 
Horizon: Tampa limestone, lower Miocene. 
Other occurrences: Station 13848, Hooker Polnt, dredged at 32 to 

36 feet; station 13847, Gadsden Point, 4 miles below Ballast Point; 
station 5000, Sixmile Creek near Orient, Hillsborough County (com­
mon); station 12763, Anclote River at Tarpon Springs, Pineilas 
County; station 12300, 1_% miles northeast of Lloyd, Jefferson County; 
station 3420, 15 miles south of Tallahassee, \ Vakulla County; station 
12732, 3.7 miles south of \ i\1 akulla Station, \ Vakulla County; station 
12292, Cherokee Sink, ·wakulla County; station 13844, Old Chatta­
hoochee Landing, 37 feet above the echinoderm bed. 

POTAMIDES (PYRAZISINUS) CO:RNUTUS Heilprin 

1887. Ccrithium conwlwn Heilprin, \Vagner Free Inst. Sci. Trans., Yo!. 1, p. 124; 
pl. 8, fig. 68. 

1892. Potamidcs (Pyrazisinus) co·nzutu.s Hcilprin. Dall, \Vagner Pree Inst. 
Sci. Trans., vol. 3, pt. 2, p. 288, pl. 15, fig. 3. 

1915. Pola1aidcs (Pyrazisiuus) cornu/us Heilprin. Dall, U. S. Nat. Mus. Bull. 
90, p. 92, pl. 8, fig. 1. 

Heilprin describer! this species in 1887 as follows: 

"Shell elevated, rapidly tapering, of about. 10-12 Yolutions; 11·horls convex, 
strongly costa ted, the costae (about 7 on the penultimate whorl) oblique and 
somewhat sigmoidal; body with two (or three?) broadly-spreading prominences 
or horns, one of which is situated obliquely over the aperture, partially bounding 
the posterior siphonal canal; aperture oblique, terminating in a short deflected 
canal: inner lip broadly reflected, partially ensheathing the apertural horn. 
Length (of imperfect specimen, lacking probably a half-inch or more ) 1.8 inch; 
diameter of base .8 inch ; length of hom .3 inch. 

"From the Oligocene? formation of the Pithlacha scootie l ~ive r. a short di s­
tance above the mouth of that stream; obtained by Mr. Wilcox." 

88 Dall , vV. T-J .. Wagn e r Free Jnst. Sci. Tran s ., 'ol. :l , pt. 2, p. 288 , 18n2. 
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Holotype deposited in the Vlagner Free Institute of Science, Phil­

adelphia . 
. , I orizon: Tampa lim estone , lower Miocene. 
O ther occurrences: Station 7.358, Tarpon Springs, Pinellas County; 

station 12760, half mile west of New Port Rich ey, Pasco County; 
station 7361, 3,0 miles west of Brooksvill e, Hernando County ( poor 
specimen, identification uncertain, Suwannee limestone ); station 3420, 
15 miles south of Tallahassee, vVakulla County. 

POTAMIDES (PYRAZISINUS) ACUTUS Dall 

1892. l'ota111idcs ( l'yra:·isinus) aCitlus D a ll , Vv'agner Free Inst. Sci. Trans., 
vol. 3, pt. 2, p. 289, pl. 22, Gg. 19. 

1915. Polamides (Pyra:::isinus) acutus Dall , U. S . N at . Mus . Bull. 90, p. 92. 

Dall described this species in 1892 as follows: 

"Shell stout , with an acute spire and 10 or more convex whorls; suture dis­
ti'nct, not deep: nu clea r whorls about 3 in number, smooth, subsequent whorl! 
fi nely spira lly stri ate; tra ns verse scul pture o f 12 or more littl e-elevated, sharpisl 
rihs with much wider in te rspaces, mos t prominent ncar the periph ery a nd ob 
solete toward th e sutures ; lines o f growth fl exuous, not prominent; last hal 
o f the last whorl begi nning with a strong varix; aperture large. pillar short 
s tout, outer lip exhibiting a prominent callosity where it is attached to the body 
th en reced ing, then patu lous and projecti ng in front, then sweeping round mucl 
prolonged until it touches the va rix ; inside of th e lip smooth o r obscurely st ri 
a tccl . Alt. 40; max . clia m. about 23 mm. 

"This remarkable form occu rred as a mold in the so ft limestone of th< 
Hillsborough River. By sacrificing thi s mold a tolerable cast of the shell ir 
guttapercha was secured from which th e drawing was prepa red. It is readily 
di stingui shed from the other species of th is group by its acute spire and the 
prolonged sweep o f the outer lip ." 

Horizon : Tampa limestone, lower Miocene. 
Holotype: U. S. National Museum no. 112534. 
Thi s species has not been recogni zed outside of its type locality. 

Fami ly I\JODULIDAE 
Genus MODULUS Gray, 1847 

MODULUS TURBINATUS (Heilprin) 

1887. PsPudotroclws lurbinalus H eilprin, \;vagner Free Inst. Sci. Tra ns., vol. 1, 
p. 114, pl. 16, fig. 57. 

1892. Modulus tur/Jinntus Heilprin. D a11, \;vagner Free Tnst. Sci. Trans., vo l. 
3, pt. 2, p. 294, pl. 18, fig . 12. 

1915. i\Jodulus turbinotus T-Teilprin . D all. U. S. Xat. :\fus. Bull. 90. p. 94, pl. 
15, fi g . 7. 

Heilprin described thi s species in 1887, as fo llows: 

"She11 doubly turbina te, sloping about equally to base and apex; "·horl s of the 
spire crenulated on th e a ngu lati on immed iately above the suture, concentrically 
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striated; body-whorl sharply angulated and sub-carinated · in the middle, the 
crenulations appearing as pseudocostulations, which are crossed by several trans­
verse lines; base of shell pyramidally convex, concentrically ridged and lined; 
aperture subrotund, canaliculate; inner lip rai sed, and forming a bonier to the 
umbilical sulcus. Length .8 inch; greatest width, .8 inch." 

The holotype is deposited in the \Vagoer Free Institute of Science, 
Philadelphia, Pa. 

Type locality: "si lex bed" at Ballast Point, Tampa Bay, Fla. 
Horizon: Tampa limestone, lower Miocene. 
This species has not been recognized outside of its type locality. 

MODliLUS LIVEOAKENSIS Mansfield, n. sp. 

Plate 8, Figure 8 

Shell rather small, with a broadly conic spire and a subconic and 
full base. Nucleus poorly preserved but apparently consisting of one 
smooth, rather broadly coiled whorl. Suture on postnuclear whorls 
depressed. Spire sculpture on the penultimate whorl consisting of 8 
moderately strong, spiral lines, the posterior two and the three basal 
ones more closely spaced than the others; and of undulations or short 
ribs which are strongest at the periphery and much weaker or ob­
solete on the posterior part of the whorl. Base with about 5 rather 
widely spaced spirals connected by faint growth structures. 

Holotype (U. S. Nat. Mus. no. 495955) measures: Height, 18 mm.; 
greatest diameter, 15 mm. 

Type locality: Station 11109, old Lyle quarry, 10 miles north of 
Live Oak, Suwannee County, Fla. 

Horizon: St1wannee limestone, Oligocene. 
The holotype and all specimens consist of impressions taken from 

molds of the outside of the shell. The aperture is not preserved. 
Modulus liveoalwnsis shows some relationship to 1lf odu.lns taman­

en.sis Maury from the lower Miocene of Trinidad, B. \V. I., but differs 
from the latter species in lacking the strong posterior spiral. 

Family CAECIDAE 
Genus CAECUM Fleming, 1813 

CAECUM, species indetenninable 

Dall" referred a small, corroded specimen (U. S. Nat. rvius. no. 
113396) from Ballast Point, Tampa Bay, Florida, to Caecu1-n solita­

rinm 0. Meyer. The specimen is too poorly preserved to determine 
the species with any certainty. 

" l.la ll, " ' · H., U. S. Nat. Mus. Bull. UO, p. 95, 1 Ul5. 
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Family VERMETIDAE 
Genus SERPULORBIS Sassi, 1827 

. SERPULORBIS BALLISTAE Dall 

1892. Serpnlorbis (gra1rifera var. ?) ballistae Da11, Wagner Free Inst. Sci. Trans., 
vol. 3, pt. 2, p. 304, pl. 22, fig. 21. 

1915. S erpnlorbis ballistae Da11 , U. S. Nat. Mus. Bull. 90, p. 95, pl. 14, fig. 4. 

Dall described this species in 1892 as follows: 
"She11 thin, rather rapidly enlarging, adherent, but with nearly circular 

section; sculpture of incremental lines and longitudinal riblets, of which the 
primari es arc larger and granulated as in grauifera, but instead of having the 
secondaries granulated and alternate, there are between each pair of primaries 
four or five simple secondary or sma11er and subequal threads. A specimen about 
60 mm. long has a diameter at the aperture of 8 mm." 

Holotype: U. S. Nat. 1vius. no. 112579. 
Type locality: "si lex bed" at Ballast Point, Tampa Bay, Fla. 
Horizon : Tampa limestone, lower Miocene. 

SERPULORBIS GRANIFERA (Say}? 

DaJ100 referred one specimen (U. S. Nat. Mus. no . 165113) from 
the "silex bed" at Ballast Point, Tampa Bay, Fla., to Serpulorbis 
granifera (Say). Se1'pulorbis gmu:ifera (Say) vvas reported to have 
come from Maryland, but no specific locality was given; therefore, 
the formation in the Chesapeake group from which the type was ob­
tained is unknown. The specimens usually referred to S erpu1orbis 
gmnifcm (Say) have primary, secondary, and tert iary longitudinal 
sculpture. The Tampa specimen bas incremental lines of growth and 
very fine longitudinal threads, a sculpture unlike that on S. granifcra 
(Say). Another specimen (U. S. Nat. lVIus. no. 112578) from the 
"silex bed" is fairly well preserved. The sculpture on this specimen 
is somewhat like that on S. gra.nifera (Say) and may be that species. 

A fragment belonging to the genus S cr pulorbis, collected at sta­
tion 12763, Anclote River, at Tarpon Springs, Pinellas County, ap­
vears to be the same as the specimen from Ballast Point questionably 
referred to Serpu1orbis granifera Say. 

Horizon : Tampa limestone, lower Miocene. 

Genus PETATOCONCHUS H. C. Lea, 1845 
PETATOCONCHUS VARIANS D'Orbigny? 

Dall" referred corroclecl specimens (U. S. Nat. Mus. no . 11 2581 ) 
from the "silex bed" of the Tampa limestone at Ballast Point, Tampa 
Bay, F lorida, to Petatoconclms varimzs D'Orbigny. The Tampa spec-

00 Dal!, \V. H. , U. S. Nat. Mu s . B u ll. !l O, p. 95, 1 915. 
" Da ll. , VV. I-I. , U. S . Nat. Mu s. Bull. 90, p. 96, 1915. 
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imens somewhat resemble P. varians D'Orbigny and may be tha t 
species, but I am unce rtain of Dall 's identification. 

Genus SILIQU ARI A Lamarck, 1799 

SILIQUARIA TAMPENSIS Mansfield, n. sp. 

P late 8, l'igures 5, 6, 7 

1892. Siliquaria <.:itis Dall, W 2gner Free Inst. Sci. Trans. , vol. 3, pt. 2, p. 307 
(part, not S. c·itis Conrad, 1833). 

1915. Siliquaria <·itis Dall, U. S. Nat. Mus. Bull. 90, p. 97 (part, not S. vitis 
Conrad, 1833). · 

1915. S rrjntlorbis dcwssatus Dall , idem, p. 96 (not S. dcc11ssatus Gmelin) . 

Siliqum-ia ta111pcmsis differs from S. <Jit·is. a speci es from the Eocene, 
Claiborne group, in having a much thinner shell , and more closely 
spaced longitudinal sculptu re on the early part of the shell. Young 
specimens of the new species have fine longitudinal lines on the inside 
of the coi l and about 8 stronger ones on the outside. The longitudinal 
lines are somewhat granular and may have originally borne short 
spines . So far as known , the Tampa specimens never attained the 
length of the Eocene species. 

Cotypes : U. S. National :Museum no. 165 112. 
Type locali ty: "silex beds" at Ball ast Point, Tampa Bay, F la. 
Horizon: Tampa limestone, lower :Miocene. 
Other occurrence: One specimen prese rved as a siliceous pseuclo­

morph and collected from an abandoned quarry, one half mile south 
of River Junction at an elevation around 150 f eet above sea level, 
Gadsden County, F la., belongs to the genus Siliquaria and may be the 
same as the new species here described . 

Family TURRITELLIDAE 
Genus TURRITELLA Lamarck, 1799 

TURRITELLA TAMPAE Heilprin 

1887. Turritr/1(, tomj>ae Heilprin, Wagner Free Inst. Sci. Trans., vo l. 1, p. 11 3, 
pl. 8, fig. 53. 

1892. Turrit e/fa tampac I-Ieilprin. Dall, Vvagner Free Inst. Trans., vol. 3, 
pt. 2, p. 309. pl. 17, fig. ), 

1915. Turritel/a lalll/'ol' H eilprin. Dal l, U . S. Nat. Mus. Bull. 90, p. 97, pl. 14, 
fig. 1. 

1-:Tei lprin desc ribed thi s species in 1887 as fo llows: 

"Shell moderately elevated, t he whorl flattened, slightly impressed in the 
middle, and becoming discontinuous at about a distance of an inch and a ha lf 
below the apex : revolvi ng lin es distinct on the upper whorls, becoming more or 
less obso lete on the basa l ones, exctpt those in the medi a l impressed furrow, 
where th ey remain distinct, appearing somew hat crowded, and alternate in degree 
of coarseness: apt r tnre subquadrangu lar, base convex . Length?" 

11-G. Sm·vc y 



162 FLORIDA GEOLOGICAL SURVEY-BULLETIN FIFTEEN 

Holotype deposited in the VVagner Free Institute of Science, Phil­
adelphia. 

Dall" 111 di scussing T. tempac Heilprin writes: 

"In good condition the species may be recognized by the separation at the 
suture of the later whorls and by the following sculpture: At the ba5e of the 
whorl two little-eJevated primary threads about a millimeter apart , the inter­
space sharply spirally striated; behind the posterior primary the whorl is con­
stricted, and covered thence to the suture by about six to eight spiral primaries 
with narrower, deep intcrspaces, the whole finely, evenly undulated by fine, reg­
ular, sometimes almost ·imbricated lines of growth. The posterior margin of 
the suture, when not discontinuous, is slightly more prominent. The base is 
flattish and spirally 5triate. The dimensions are 75 by 16 mm." 

In T. tampac the second spiral from the base is usually stronger 

than the basal one in the earlier wl1orls. 

Type locality: "silex beds," Tampa Day, Fla. 

Horizon: Tampa limestone, lower Miocene. 

Occurrence: Type locality (common) ; station 2470, one mile west 
of Bartow, Polk County; Sixmile Creek, near Orient, Hillsborough 
County; station 11115, upper bed at Kendrick, Marion County; sta­
tion 11186, midway between Lowell and Sparr, rvT arion County; sta­
tion 7353, midway between Anthony and Martin, Marion County; 
station 12732, 3.7 miles south of \Vakulla, \ iVakulla County; station 
3406, lowest bed at Aspalaga Bluff, Gadsden County; station 12292, 
Cherokee Sink, \ iV akulla County; stat ion 12735, 11 miles south of 
Tallahassee, Leon County. 

TURRITELLA TAMPAE MEDICONSTRICTA Dall 

1915. Tllrrilclla ( lamf>ae var. ?) mcdiconslricta. Dall, U. S. Nat. lVIus. Bull, 90, 
p. 98, pl. 13, fig. 3. 

Dall described this subspecies as follows: 

"Shell slender, acute, with age showing a tendency to loose coi ling of the 
whorls, which are then constricted in the middle; number of the whorls in the 
figured specimen, 16. tire nucleus lost. the subse_quent whorls rounding to the 
suture, with two low spiral keels, each about one-fourth of the axial width of 
the whorl, from the most adjacent suture; between these the whorl is excavated 
and shows at first one (the number gradually increasing to five on the last 
whorl) small rounded closely adjacent spiral threads, separated only by a nar­
rower groove; aperture with a wide rounded excavation of the outer lip, the 
deepest part of wh ich is slightly above the middle of the whorl; the basal portion 
of the lip is a lso moderately excavated, and between the two the portion at the 
anterior keel of the whorl projects most prominently, though distally rounded 

" Dall, ·w . H ., ·wagn e r Free Jnst. Sci. Trans., v ol. 3, pt. 2, p . 309, 189 2. 
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off. Length of she ll 59, axial leng th of last whorl 11 , max imum diameter 15 
!11 111. 

"Tampa si lex beds a t Ballast Point, T ampa Bay, Florida. E. J. Pos t. U. 
S. Nat. i\Ius. No. 165 122." 

Th is fo rm is w ry si mil ar to T. ta111 pac Heilprin , differing from the 
lat te r in hav ing th e two basal spiral co rds very weak or nearly obso­
lete, especiall y on th e later whorls. in stead of more st rongly developed 
as on T. tam pae. 

Horizon : T ampa limestone, lo\\·er l\J iocene. 

Occurrence : Type locali ty ( ra re); not recogni zed outside of its 
type locali ty. 

TURRITELLA. PAGODAEFORMIS Heilprin 

1887. Turritcl!a pagodacforlllis Heilprin, Wagne r F ree Tnst. Sci. T rans. , vo l. 1, 
p. 11 2, pl. 8, fig. 52. 

1892. T urritclla lalllf>ac Pagodacfon llis Heil pr in. DaJl . \Vagner F ree In st. Sci. 
Trans., Yo!. 3, pt. 2, p. 310, pl. 17, tig. 9 (fide Da ll ). 

1915. Tu rritcl!a falllf'ac f>agodaefo rlllis I-Ie ilprin . Da Jl , U . S. Nat . i\Iu s. Bu ll. 
90, p. 98, pl. 14, fig. 8 ( fid e DaJl ) . 

1915. Turritclla systo-liata Da11 , U. S . Nat. Mus. Bu ll. 90, p. 99, pl. 9, fig. 6. 

H eilprin described th is species in 1887 as follows: 

"Shell gent ly elevated, g radually taperi ng ; whorl s numer ous, hollo-.\·ed me­
d ially, with an ex panded base, whi ch projects considerably beyond the bounda ry 
of the whorl upon which it rests, and for ms a series of well marked ca r inat ions, 
a seconda ry ca rination above the basa l one, fo llowed ( in the d irect ion of the 
apex) by two prominent , fa intly beaded , lines and severa l less prominent ones 
in the ho ll pw of the whorl , and these again by se\·eral alternately placed l ines 
of less va lue; ape r ture quadrangu la r : base fla t. Length of longes t frag ment, 
th r ee inches ; greates t width .7 inch." 

H olotype is deposi ted in \ Vagner F ree Institute of Science, P hil-
adelphia. 

T ype locali ty: "silex beds," T ampa Bay, F la. 

Hori zon : T ampa limestone, lower l\Iiocene. 

In thi s species the basal spiral is strongest throughout. 

Occurrence: T ype locali ty, common; stat ion 12293, \ iV akulla Rail-
road Station, \ Vakulla County ; sta tion 71 69, O ld Chattahoochee Land­
ing a t elevat ion 122.5 -1 2-t feet above sea level ( mold of one whorl , 
identifi cat ion not full y dete rm ined ) . 

TURRITELLA MEGALOBASIS Dall 

P late 9, F igu re 8 

1892. Tu rritclla IIICgalobasis Dall, W agner F ree Tnst. Sci. T rans. , vo l. 3, pt. 2, 
p. 310, pl. 17, lig. II. 

1915. Tu rritclla mcgalobasis Dall , U . S. Nat. l\'fus. Bu ll. 90, p. 98, pl. 14, fig. 6. 
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Dal l desc ribed this species in 1892 as follows : 

''Shell large, broad at the base, conical , w ith rather f ain t sculpture and 
dightl y ove rhang ing, not di scontinuous, whorls; whorls (decoll ate) nine or 
more, compact covered with fmc, dense, uniform, o ft en wavy or vermicu lat<:, 
nearly microscopic scu lpture; whorl s broadest at th e base, where the ma rg in 
overhangs th e s u tu r~ ami presents a orominent rounded, rib-like edge; behind this, 
at not less th an a third of the widtl; o f the whorl, a re f rom three to eight littl e­
elevated primary spira ls irregula rly spaced, and slightl y undu lated by th e in ­
cremental lines; suture distinct, not channelled; sculpture fainter on the u pper 
whorls; base Aattish, sli ghtly concave nea r th e edge, spira lly st r iate; aper ture 
subquad rate 'Yith a mode rate equatorial sinus. Lon. of speci men figured 64 
mm.; max~ diam. of lnse 28 mm. 

"The young have the base extremity concave and the pill a r thin, arcuate, 
and so short that the ape r ture seems subtriangu lar. The ful l g rown shell is the 
widest species in proportion to its height that I know of, r ecent o r fossil. It 
seems to be quite rare in th e si lex beds." 

Holotype : U. S. National Museum no. 11 2596. 

Type locali ty: "silex beds" at Ballast Point, Tampa Bay, Fla 

Horizon: Tampa limestone, lower :Miocene. 

Other occurrence: Station 12300, 1:4 miles northeast of Lloyd. 
Jefferson County; sta tion 7080, half mile south of River Junction at 
an elevat ion around 150 feet above sea level ; stat ion 12292, Cherokee 
Sink. \\'akull a Cou nty (poor specim en. identification not confirmed). 

TURRITELLA MEGALOBASIS TRIPARTITA Dall 

1892. Turri tella lamf>ac tripartita Dal l, ·wagner Free Inst. Sci. Trans., YOl. 3. 
pt. 2, p. 309. 

1915. Turritel/a. lalll/>ac tripartita. Dall , U. S . Nat. Mus. Bull. 90, p. 97, pl. 5, 
fig. 1. 

Dall described this form in 1892 as follows: 

"Shell with the equato rial constrict ion marginate on both sides with a pri ­
mary, and one marginat ing the suture behind; the other primaries obsolete. the 
fine spiral str iation r ema ining. The surface of the who.rl is thus divided into 
three equal striated bands sepa r ated by t wo prominent threads . 

"Two specimens were found among those coll ected at Ballast P oint." 

The dimensions of the holotype (U. S. Nat. Mus. no. 112588) are: 
Length, 43 mrn.; greatest diameter, 11 mm. 

Type locality: "si lex beds" a t Ballast Point, Tampa Day. F la. 

Horizon: Tampa limestone, lowe r M iocene. 

T. tripartita is closely rela ted to T. 111 egalobasis Dall , differing from 
the latter in hav ing a slimmer shell. 
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TURRITELLA LITHARIA Dall 

1915. Turritclla litharia Dall, U. S. Nat. 1vius. Bu ll. 90, p. 99, pl. 13, fig. 2. 

Dall described this species as follows: 

"Shell sma ll , slend er, the type-specim en with 9 whorl s, the apex being 
decollate; sculpture ot ti1 e early whorls composed of lines of g rowth crossed 
by two spiral ridges equidi stant from th e suture and each other; the anterior 
marg in of the whorl s at the suture is angulate, grad ually becomes prominent 
and finall y func ti ons as a third spira l ridge ; all these ridges are closely, minutely 
beaded with the inters paces nea rl y smooth ; on th e last whorl there is a small 
beaded thread close behind the posteri or spiral ; base flatti sh or even some\\' hat 
exca\·ated and nearly smooth ; aperture defective, the sulcus of the outer lip 
rounclecl, deepes t nca r the posterior spi ral ridge. Length 19, maximum diameter 
4.5 mm. 

"Tampa silex beds at Ballast P oi nt , Tampa Bay, F lorida, one specimen. U. 
S . Nat. I\ofus. No. 165118. 

"This is doubtless a young shell , but it differs from the young of any of 
the species yet know n from thi s horizon." 

H ori zon: Tampa limestone, lower -:VIiocene. 

This species also occurs at Barto\\·, Polk County. 

TURRITELLA ATACTA Dall 

1892. Turritclla .'}tlfllllCII SiS Dall , \ Vagnr r Frc~ I nst. Sci. Tra ns .. vo l. 3, pt. ? -, 
p. 310. pl. 17. fig. 10 (not of Conrad). 

191 5. Turri! ella atactrt Dall , U. s. Nat. Mus. Bull. 90, p. 100, pl. 14, fi g . 5. 

Dall described this species in 1915 as follows: 

"This species resemb les rather closely Conrad's desc ription of T. ·uvasalla 
(but not his figme , whi ch IS a mere caricature) a~<d the Costa Rica species re­
cently named tristis by Brown and Pilsbry, which was fig ured by Gabb in 1878, 
under the name galull ensis. A ca reful revi e\\' of the ava ilable material leads to 
the beli ef that it is di stinct from eith er. A nyone who will compare either o f 
Gabb's figures \\·ith the orig in al diagnosis of T. uvasana. wi ll certai nly fi nd them 
irreconcilable. The figure on plate 13 [fig . 5] represents what may be a va r iety. 

"The shell is slender (13 whorl s to 26 mm .) with a rath er indi stinct suture . 
The top of the whorl s fi attish or siightly excavated with 3 or 4 medium spiral 
threads with a much finer thread in the intcrspaces; th e rest o f the \\'horl with 
:l prominent major threads, eq uidistant and with 2 or 3 smaller threads in the 
interva ls; the base slightl y convex with 1 maj or and numerous minor spiral 
threads ; aperture subquad rate, the outer lip somewhat flex uous; length of type­
specimen rpl. 14, fi g . SJ (13 whorls) 26 mm. , breadth 6 nun. 

"Tampa si lex beds at Ballast P oint, Tampa Bay, Florida, U. S. Nat. Mus. 
No. 165123 [Pl. 13, fig. 5]. 

"The shell iigured as T. u·msana by Gabh in th e Paleonto logy of Ca li fo rnia 
ha s rather prominently rounded who rls with 5 or more subequa l, equally dis­
tributed spira l threads, and there is a California speci es with these characters, 
but the diagnosis of T . ttvasaHa calls fo r quite different characters. T. ga tmzensis 
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Conrad has been shown by P il sbry to be quite di stinct. T he Iris/is of Pi lsbry 
and Brown should be caref ully compared with uvasana. Gabb not Conrad . 

"T. alar /a belongs in the g roup .with T. acro j,ora Dall of the P li ocene." 

l Tolotype: U. S. National Museu!ll no. 165 117. 

Type locality: " silex beds'' at Ballast Point, Tampa Bay, Fla. 

Horizon : Tampa limestone, lowe r l\ I iocene. 

Other occurrence: Sixmile Creek, near O ri ent Station, Hillsbor­

ough County, Fla . (Tucker) . 

TURRITELLA TARPONENSIS Mansfield, n. sp. 

Plate 9, Figures 1, 2 

Shell of med ium size, rather slende r; nuclear whorls on all spec­
imens m:ssing. \Vhorl s mediall y depressed ; suture r ather deep. The 
sculp ture on the earli er whorls consisting of 5 beaded spirals; the 
spiral in the medial depression being the weaker; the posterior spiral 
and the fourth are about the same strength ; the second and basal 
spiral are about equal in strength and stronger than the others. On 
the later whorls a weak spiral comes in between the basal spirals and 
one or more comes in on ei ther sid e of this medial spiral. 

Cotypes: U. S. Nat ional l\I useum no. 495957. 

Type locality : Station 12763, Anclote River at Tarpon Springs, 

P inellas County, Fla. 

Horizon: Tampa limestone, lowe r lVI iocene. 

Thi s species is related to T. ta111pac Heilprin but the two posterior 
spirals on the early whorl s are more st rongly developed than on T. 
tampae. 

The specimen identified by Cooke" as Turritella ceiba11a Cooke 
from A ntigua is closely related to T. tarponensis . 

TURRITELLA BOWENAE Mansfield, n. sp. 

Plate 9, Figure 3 

Shell of moderate size . rather stout. consist ing of about 15 wh orls; 
nucleus decollate. \ Vhorls nearly straight ; suture lowly clepressecl. 
Sculpture of penultimate whorl. be!!inning- at the base consistinrr of 

~· ~ ' 0 

two equal sized primary spirals about 1 mn1. apart, the lower one mar-
ginating the suture; a smaller spiral at the upper third ancl two small er 
spirals above and below this spiral. Primary and secondary spiral s 

. ancl interspaces are overrun by terti a ry spiral threacllets. The narrow 
area below the suture is marked only with tertiary threadlets. A very 

. " Cook e , C. W ., U. S. Nat. Mu s . Proc., Yol. n '\l't. 10, p. 7, 1928. 
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low depress ion is behind the lower pair of primaries. In ascending 
the whorl , t\\·o spirals, one at th e upper th ird and the other at the 
lower thi rd of the whorl persist with a shallow depress ion between 
them. 

Holotype (U. S . Nat. Mus. no. 495956 ) measures : Height, 60 mm. ; 
greatest cli ameter , 19 mm . 

T ype locality: Blackwate r Creek at Seaboard A ir L ine Rai lway 
crossing. H illsborough Coun ty, F la. P robably f rom the lower part of 
the section. 

Horizon : Suwannee limestone, O li gocene. 

This species differs from T urritella ta111p a.e in having a narrower 
and shallower equatori al constr ict ion which is ornamented with much 
fi ner spirals. Tu·rri tell a. 11'ipartita Da11 has a much weaker spiral above 
the basal one and a more concave equatorial area . The new species 
is closely related to T . halensis Da11 from H ale Landing, F lin t Rive r . 
di ffe ring from the latter in having a less depressed equatorial area. 

Occurrence: Station 7356, one mile nor th of Hudson, P asco 
County ; station 12761, 2 miles north of H udson, P asco County; sta.,. 
tion 13853, 14.5 miles nearly west of B rooksvi1le; stati on 12322, quarry 
at Brooksv ill e, Hernando County; station 1231 8, 5 miles ,,·est of 
Brooksville ; stat ion 12758, 5.9 miles northeast o f Brooksville ; sta­
tion 12318, 2 miles south of Brooksvi ll e ; stati on 12321 , 3 miles east 
of Brooksville; station 12762, 2Y-i miles south of Zephyrhill s, Pasco 
County. 

T he species is named in honor of ;\ fiss Nell L. Bowen of the U. S . 
Geol. Survey. 

TURR!TELLA HILLSBOROENSIS Mansfield, n. sp. 

Plate 9, Figure 4 

Shell slende r, small , with 6 remain ing whorls ; early whorls miss­
ing. ·whorls nearly fla t ; suture shall owly depressed. Sculpture on 
the penul timate whorl of five narrow spiral threads, the posterior two 
being a little weaker and more closely placed. There are about two 
seconda ry spirals below the suture and two to four between the pri­
ma ry spirals. Base sculptured only with second ary spirals. Aperture 
imperfect. 

The holotype ( U. S. Nat. 1\l[us. no. 495959) measures : H eight, 
23 n11n.; g rea tes t diameter, 6 mm . 

. Type locality: Blackwater Creek 

crossing. ·Hillsborough County, Fla. 

at Seaboard Air Line Rail way 
H elen I. Tucker, collector . 
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Horizon: ?Tampa limestone, lower Miocene. 

Turritella hillsboroensis differs from T. atacta Dall 111 having one 
or two more primary threads. It somewhat resembles T. forresti 
Brown from Antigua. 

TURRITELLA BLACXWA'rERENSIS Mansfield, n. sp. 

Plate 9, Figure 5 

Shell small, moderately slender, with 8 remaining whorls; nucleus 
decollate. Suture depressed; whorls weakly inflated. Earliest whorls 
medially carinated. Later whorls sculptured with two sharp equal­
sized spirals, the upper one located at the middle of the whorl and 
the other near the base; and closely spaced fine spirals between the 
primaries and over the rest of the whorl. Base and aperture not 
well preserved. 

Holotype (U. S. Nat. Mus. no. 495958) measures: Height, 16 
mm.; greatest diameter, 4.7 mm. 

Type locality: Blackwater Creek at crossing of Seaboard Air 
Line Rai lway, Hillsborough County, Fla. 

Horizon : ?Tampa limestone, lower Ivi iocene. 

TURRITELLA cf. T . HALENSIS Da.ll 

Plate 9, Figure 6 

An external mold collected at station 11109, 10 miles north of 
Live Oak, Suwannee County, Fla., compares with T. halensis Dall, a 
species described from Hale Landing on the \vest bank of Flint River, 
7 miles southeast of Bainbridge, Ga. The equatorial area is deeper 
than on specimens referred to T. boweuae, n. sp. 

Tw-ritella ang1tillana Cooke, from Crocus Bay, Anguilla, appears 
to be closely related to the undetermined species. 

Figured specimen: U . S. National Museum no. 496230. 

Horizon: Suwannee limestone, Oligocene. 

Family ASSIMINIIDAE 
Genus ASSHvliNEA (L<:ach Ms.) Fleming, 1828 

ASSIMINEA ALDRA Da.ll 

1915. Assiminca a/dm. Dall, U. S. Nat. Mus. Bull. 90, p. 101, pl. 5, fig. 9. 

Dall described this species as follows: 

"Shell minute, of about 5 moderately · rounded whorls with a distinct suture; 
~pire tapering evenly to a somewhat blunt apex ; surface smooth; last whorl 
more- than half the length of the shell; aperture rounded ovate, pcristome mod-
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erately th ickened not re flected, a well ma rked layer of callu s Or} the body; um­
bi lica l r egion imperforate. He ight 2, maximum diameter 1 mm. 

"T~mpa silex beds, at Ballast Point, T ampa Bay, Florida. One specimen, 
E. ]. Post, U . S. ~a t. Mus. No. 166106. 

"This is perhaps th e oldest member o f the genu s whi ch rs reported from 
the P liocene or Pleistocene only, as far as I ca n ascertain." 

Horizon : Tampa limestone, lower l\1 iocene. 

T hi s species has not been recogni zed outside of its type locality. 

Family RlSSOINlDAE 
Genus RISSOINA D'O rbigny, 1840 

RISSOINA SUPRALAEVIGATA Dall 

1915. Risso ina sttpra/acvignta Dall , U. S. ?\at. Mus. B ull. 90, p. 101 , pl. 13, fig. I. 

Dall clescribecl th is species as follows : 

"Shell small, smooth, subacute, with about 7 flattish whorls sepa rated by 
a feeb ly defi ned suture; nucle1.r whorl defective, the remainder g radually in­
creasing; last whorl rounded on the base, wi th a thick pillar lip ; ou ter lip pr·o­
tract ively a rcuate, marked ly r eceding toward the suture, slightly thickened; 
body with no perceptible ca llus in the specimen. Length 5.5 mn1., max imum 
diameter 2 mm. 

"Tampa si lex bedo; at Ba ll ast Point, Tamr>a Bay, Florida. 

"Type-specimen from the Post co ll ection. U. S. Xat. Mus. ~o. 165 125." 

Horizon: Tampa limes tone, lowe r Miocene. 

Thi s species has not been recognized outside of its type locali ty. 

Genus AMNICOLA Gould and Hald eman, 1841 

AMNICOLA ADESTA D all 

1915. A ·mnicola adesta Dati, U. S. Nat. lVI us. B ull. 90, p. 102, pl. 1, fig. 7. 

Dall described this species as follows : 

"Shell minute, smooth with 5 whorls; nucleus minute not differentiated from 
the succeedi ng who rls, rather blunt; whorls plumply rounded with a deep suture 
between them ; at the end of the penultimate whorl is a constriction markin g- the 
place of a former rest ing stage; aperture sublunate, peritreme compl ete, si mple, 
sli ght ly thi ckened, pillar lip sli gh tly sepa rated from the body whorls with a 
chink beh ind it, ex tending across the body to the posterior sut ural cot,llni ssure 
of the aperture: base rounded. Height 3.2, maximum diameter 1.7 mm. 

"Tampa si k x ceds at Ball as t Point, Tampa Bay, Florida. 

"One speci men from the Post coll ect ion, U . S. Nat. Mus. No. 165023." 

Horizon: Tampa limestone, lower Miocene. 

This species has not been recognized outside of its type locality. 
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Family CALYPTRAEIDAE 
Genus CRUCTBULUM Schumacher, 1817 

CB.UCIBULUM CONSTB.ICTUM (Conrad)? 

Dall"' identifi ed two small , corroded specimens (U. S. Nat. Mus. 
no. 112597) from . the "si lex beds" of the Tampa limestone at Ballast 
Point, Tampa Bay, F la., as Crucibulum (Dispotaea) constricflllll 
(Conrad). 

Crucibu./mn consf1-icl'lt171 (Conrad) has rather coarse radiating ribs, 
especially prominent on the upper part of the shell. About half of 
~he margi n of the inner cup adheres to the wall. T he type locality of 
the species is Hance's Landing, Calvert Cli ffs, Mel. 

T he Tampa specimens may belong to C. constr-ictum (Conrad), 
but I think the identification should be questioned until better speci­
mens from this locali ty are obtained. 

Gen us CAL YPTRAEA Lamarck, 1799 

CALYPTB.AEA TB.OCHIFOB.MIS Lamarck? 

Two imperfect specimens (U. S. Nat. lVIus. no. 112598) from the 
"silex bed" of the Tampa limestone at Ballast Point, Tampa Bay, 
Fla. , were ident ified by Dall" as Calyph-aea troc/11:jonnis Lat.narck. 
T hese specimens may be correctly identifi ed, but I think the identifi­
cation should be questioned until better specimens are obtained from 
this locality. Specimens mainly preserved as internal molds and be­
longing to the genus Calyptraea, which may or may not belong to the 
same. species as the Tampa specimens, have been collected from the 
following localities in F lorida: Tampa limestone, station 2470, 1 
mile north of Bartow, Polk County ( large specimens); station 12763, 
Anclote River at Tarpon Springs, Pinellas County; station 12753, 
upper bed at Kendrick, Marion County; station 12292, Cherokee sink, 
\iVakulla County; stati on 12726, 2.2 miles north of Willi s bridge, Cal­
houn County; station 3414, vicinity of River Junction, Gadsden 
County; station 12285, quarry one-half mile south of River J unc­
tion at an elevation around 150 feet above sea level. Suwannee !ime­
stone, station 10513, 7 miles north of Brooksville, Hernando County ; 
station 11109. 10 miles north of Live Oak, Suwannee County; sta­
tion 6827, Bass, Columbia County. 

01 Dull, \V. H., U. S. · N at. Mus. Bul l. 90, p . 102, 1915 . 
., Dall, W. H., U. S. Nat. M u s. Bu ll. 90, p. 103, 1915. 
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Family HIPPONICIDAE 
Genus HJPPONIX deFt·a nce, 1819 

HIPPONIX WILLCOXII Dall 

1892. .· / 111althca 7(•illro.rii Dall, ·wagner Free In st. Sci. Trans., ,·ol. 3, pt. 2, p. 359, 
pl. 17, fig. 6. 

1915. I-iipponi.r ·<t•illco.rii Da ll , U. S. Nat. iV[us. Bull. 90, p. 104, pl. 16, fig. 7. 

Dall described this species in 1892 as follows: 

"Shell small con ical (the nucleus lost) , slightly dextrally twisted, sc ulptured 
with numerous regular concentr ic ridges over which radiating riblets proceed 
from near the apex to the base, becoming somewhat tubercular at the inter­
sect ions; apex in the posterior fourth, elevated; base oval; margin siig htl y cren­
ulaled by the sculptu re or simple; mmcula r impress ions as usual in the genus. 
:\lt. of shel l 5.5; transverse diam. of base 6.0; long. of base 9.0 mm. 

"This very pretty little species is quite distinct from any of the other species 
recent or fossi l of the region. It is perhaps nearest to A. subrufa (Lam.) 
Cpr. of the Antilles. I refer it to A uwlthca rather than Capulus, 011 account 
of the irregularities of the basal margin and the bluntness of the apex which 
agree better with th e former genus than with the latter." 

Holotype: U.S. Nat ional lVIuseum no. 112603. 
Type locali ty: "silex beds" at Dallast Point, Tampa Day, F la. 
Horizon: Tampa limestone, lo,,·er l\·J iocene. 
This spec ies, as pointed out by Dall, is nearest Hip pon-i.r su.brnfa 

Lamarck, a living species from the \Vest Indies and Florida. 

HIPPONIX TAMPENSIS Mansfield, n. sp. 

1915. Hif>f>onix pyguweus Dall , U. S. Nat. Mus. Bull. 90, p. 104, pl. 13, figs. 
12- 14. (In part, not Hipponi.t: PY911laeus Lea, 1833.) 

Dall described the specimen from the Tampa "silex beds" at Bal­
last Point, Tampa Bay, Fla., as follows: 

"Shell small, solid, con\'ex, with a deeply incurved posterior apex form ing 
a little more than one whorl; nucleus smooth, the remainder of the shel l ra ­
dially sculptured with m:merous flattened threads , wh ich project sli ght ly at the 
margin and the va ri ous rest ing stages and are separated by slightly wider inter­
spaces, most of which contain a single, much finer interca lary th read; the radia l 
sculpture is c:rossed by numerous subimbricating incremental lines or rest ing 
stages, which in the ea rli er portion of the shell arc ntther regu larly spaced and 
prod~tc:e a reticulated effc·ct; base rounded ovate with a thick margin, more or 
less crenulated by the radia l scu lpture. Length of shell 9.2, of aperture 7, 
height 5, maximum breadth 7 mm. 

" Eocene of Claiborne, A labama, Lea; Oligocene o f Tampa si lex bed s. Ba l-
last Point, Tampa Bay, Florida. 

''Figured specimen h om the Post col lection, U. S. Nat. Mus . No. 165 127. 

Horizon : Tampa limestone, lower Miocene. 
Hipponi:t: pygmacus Lea from sand s in the Claiborne group of 

Eocene age is much smaller and has much finer radial sculpture than 
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Hipponi.r tampensis. H . tamp c11sis more closely resembles H . S1tbrufa 

Lamarck, a living species, than the Eocene species. 

Outside of the type locality one spec imen of th e new species has 
been collec ted f rom '· \Vacissa," Jeffe rson County, F la. 

Family XENOPHORIDAE 
Genu s XENOPI-IORA Fischer de Waldh ei m, 1807 

XENOPHORA CONCHYLIPHORA Born? 

Xenophora conchyliphora Born , a living \ iVest Indian species, was 
reported by Dall '" from the "silex bed" at Ballast Point, Tampa Bay, 
F la. T he sculp ture on the base of the best preserved specimen from 
the "silex bed" appears to be very si milar to that on living shells. A 
synonymy is omitted. 

Poorly preserved speci mens belonging to the genus X eno ph ora 
occur in the Suwannee limestone (Oli gocene) at the foll owing local­
ities in F lorida: Station 12322, quarry at Brooksville, Hernando 
County; sta tion 12757, quarry 10.2 miles northwest of Brooksville; 
station 12318, 5 miles west of Brooksville; station 12758, 5.9 mi les 
northeast of Brooksville ; stati on 6825, 3 miles west of Live Oak, 
Suwannee County; station 11109, 1Yz miles north of Live Oak. 

Family NATICIDAE 
Genus POLTNICES Montfort, 1810 
Subgenus EUSPIRA Agassiz, 1842 

POLINICES ( ?EU·SPffiA) HEMICRYPTUS Gabb 

181i0. N atica !z e'lllicrypta Gabb, Acad . Nat. Sci. Philadelphia J our., vol. 4, 2d 
ser. , p. 375, pl. 67, fig. 5. 

1894. Natica (Lunatia) lz e'lllicr3'P ia Gabb. Whitfield, U. S. Geol. Survey Mon., 
vol. 24, p. 118, pl. 22, figs . 1-5. 

1915. Polinices (Euspira) lz eu;.icryptlls Gabb. Dal1 , U. S. Nat. Mus. Bul l. 90, 
p. 106, rl. 9, fig . 9 (part, specimens from the Chipola for mation excluded). 

c;abb desc ribed this species in 1860 as fo llows: 

"Globose; whorls four, rounded; spire elevated, suture faint; mouth 
roun ded ; cal losity small, pa rtly cove rs the umbilicus, whi ch is deep, surface 
smooth." 

The type locality of this species is near Shiloh, Cumberland Coun ty, 
N. J. 

The form f rom the Chipola formation which Dall united with 
Polinices hcmicr)'Ptus has an ascending sulcus and an obscure rib on 
the umbilcus. 

90 Dall , W. H., U. S. Nat. Mu s. Bu ll. DO, p . 105 , pl. 1 5, figs. 1, 3, 1915. 
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Other occurrences: Calvert formation and Choptank formation 
(zone 17) of ~\'Iaryland ( l\tJartin). ' 'Sil ex becl," Ballast Point, Tampa 
Bay, Fla. (Tampa limestone, lower ·Miocene ) . 

Genus TECTONATICA Sacco, 1890 

TECTONATICA? FLORIDANA Da.ll 

1892. Nal'ica (C?·yptonatica) flol'ida;IQ. Dall, ·wagner Free Inst. Sci. Trans., 
vol. 3, pt. 2, p. 366, pl. 17, fig. 5 (part, specimens from the Chipola for­
mation excluded). 

1915. Natica (C?·yptouat·ica) floridaua Dall, U S. Nat. Mus. Bull. 90, p. 106, 
pl. 16, fig. 3 (part, specimens from the Chipola formation excluded). 

The shell is small , low-spired and consists of 3Yz whorls in all. 
Suture appressecl. Shell smooth except fo r incremental growth lines. 
Body whorl rounded above and below and composes most of the 
shell . Aperture hemicircular, widest above; colum ellar s ide nearly 
straight. U mbilicus rather wide, nearly fil led with a rath er heavy 
callus wh ich rounds into a small chink on the left side and extends 

· backward, externally, to the commissure of the outer lip and internally 
over the body wall. 

I-Iolotype (U. S. Nat. lVI us. no. 112857 ) measures : Height 8.0 111m. ; 
greatest diameter, 6.5 111111. 

Type locality: Station 2084, "silex bed,'' Dallast Poin t, Tampa 
Bay, Fla. 

Horizon: Tampa limestone, lower }liocene. 

The description given by Dall for "N atica" fl Mid ana apparently 
was based on specimens from the "silex bed," although the dimen­
sions given for this shell (height, 16.5 mm. and diam. 17.0 mm.) 
are about twice that of the holotype. The species is here referred ten­
tatively to the genus Tectonatica Sacco, though it is larger than forms 
usually referred to this genus. 

Tectonatica? floridana Dall differs from the Chipola form that 
Dall uni ted with it in having a more rounded shoulder and base. 

This species has not been recognized outside of its type locali ty. 

Genus PACI-JYCROM!viiUM Woodring, 1928 

PACRYCROMMIUM FLORIDANA (Da.ll) ( = P. guppyi (Ga.bb)?) 

1887. /l ·maura ,qupt>i (Gabb). Hei lpr in, Wagner fo'ree Jnst. Sci. Trans., vo l. 1, 
p. 11 2 ( ; not P. C uppi Gahb, 1873). 

1892. Polin ices ( / lmaurupsis ) (g u/>/>yi Gahh va r. ?) Jloridaua Dall , vVagncr fo'ree 
Jn sL Sri. Trans., voL 3, pt. 2, p. 378. 

1915. Aura 11 ro{>sis flor idana Dall, U. S. \'at. Mus. Bul L 90, p. 108, pl. 5. fig. 11. 
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Dall " \\"rotc: 

"fn the Florida shell, ail the specimens exa mined have th e whorl in front 
of the sutme d istinctly nat tened, and the sp ire averages about one-half of the 

length of the mouth." 

The writer sees no difference between the specimens from the 
"sil ex bed" at Ballast Point, Tampa Bay, Fla., nam ed by Dall as P. 
floridaua and the W est Indian specimens referred to P. g11 p pyi ( Gabb). 
However, I have retained Dall 's name for the present, though it may 
later prove to be a synonym of Gabb's species. 

W oodring" gives the geologic range of P. gnppyi ( Gabb) as Lower 
Miocene (Baitoa fo rmation) into middle Miocene (G urabo forma­

tion). 

Occurrence elsewhere 111 Florida: Sixmile Creek, near Orient, 
Hillsborough County (H. J. Tucker ) . 

Genus J\iVfPULLTNA Bowdich , 1822 

AMPULLlNA FLINTENSIS Mansfield, n. sp. 

Plate 10, Figure 3 

19l !i. A m pu l/ina so liduln Dall, U. S. Na t. Mus. Proc., val. 51, p. 518, pl. 85, 
fig. 9 (not A. soiidula Dall , 1892). 

Shell rather solid. subovate, with a moderately low· spire consist­
ing of about 5 \\·horls in all. Suture depressed and rather wide, but 
not square-bottomed. Body whorl rounded. Aperture semi-circular, 
wider belo\\·; oute r margin arched. inner margin nearly straight. Inner 
lip provided with a rather heavy callus. Umbil icus open and rather 
large, the siphonal fasciole ex tends backward a short di stance behind 
the umbilicus on the base of the whorl ancl the outer margin on the 
lef t side runs nearly parallel with the edge of the outer li p. 

The character of the umbilicus is similar to A111p11llina. dep ressa. 
Lamarck. an E ocene species from the Paris Basin, but the spire is 
higher and the suture is much deeper than the E ocene species. 

Holotype (U. S. Nat. Mus. no. 166795) measures : Height, 40.1 
mm.; greatest diameter, 31.3 111111. 

Type locality: Station 3295, Russell Spring, Flint River, 4 miles 
south of Bainbri dge. Decat ur County, Ga. 

Horizon: Georgia, Flint River fo rmat ion, O ligocene; Florida, Su­
wann ee limestone. Ol igocene. 

" Da!l, \V. H., "\Ya g-n<·r Fr0e Jm;l. Sci. Trans., vol. 3, pt. 2, p. 378, 1 S9~. 
" \Voodri ng-. "\V. P.. l\Ii o c0ne mollu~l< s from Bowden , .Jamaica, pt. 2: Ca rnegie 

In s t. w·a , h. p. 3~~. 1 02 8. 
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Occurrences in Georgia: T ype locality, common ; station 3388, 
upper bed at Reel Bluff, 7 miles above Bainbridge, Decatur County; 
station 7075. east bank of Flint River, just above Lambert's Island, 
lOYz miles below Bainbi:idge. 

Occurrences in F lorida : Station 6774, Rock I sland, half a mile 
abo,·e \Vhi te Springs, Columbia County; station 11109, 1Yz miles 
north of L ive Oak, Suwannee County; Blackwater Creek at cross ing 
of Seaboard Air Line Rai lway, Hi ll sborough County (H. I. Tucker ). 

Specimens preserved as internal molds, collec ted at and in the 
vicinity of Brooksville, Hernando County, may belong to the new 
species here described. 

Subgenus AMPULLI NO PSIS Conrad, 1865 

AMPULLINA (AMPULLINOPSIS) AMPHORA (Heilprin) 

1887. Na tica amf'lwra I-Ieilprin, ·wagner Free Inst. Sci. Trans ., vol. 1, p. ll 2, 
pl. 16, fig. 50. 

1892. A mpu/lina (A 111/'llllin opsis) Olll/'lzom Heilprin. Dall, Wagner F r ee In st. · 
Sci. Trans., Yol. 3, pl. 2, p. 375. 

1915. Alllpullilla amphora. Heilpr in, U. S. Nat. l'vfu s. Bull. 90, p. 108, pl. 11 , 
fig. 5. 

Heilprin described thi s species in 1887 as fo ll ows: 

Shell semi -g lobu lar, depressed on the basal surface; spire elevated; of about 
4 vol ut ions, all the whorls deep ly channeled along th e sut ure line; body-whorl 
a bout three- fourths the size of the entire shell ; aperture semi -l unate, cont racted 
a bove, effuse below;... inner (columellar ) borde r of aper ture direct , diagonal ; de­
posit o f callu s cons iderab le, leaving a long, narrow umbilical fissu re; base of shell 
subca rinated; surface smooth. Length, about 4 inches; g r eatest w idth, across the 
center of aperture, 3.7 inches." 

Type locality: "silex bed" at Ball ast Poi nt, Tampa Bay, Fla. 

Holotype is deposited in the vVagner Free Institute of Science, 
Philadelphia. 

Horizon: Tampa limestone, lower Miocene . 

Occurrence : Station 13848, dredged at a depth of 32-36 f ee t at 
Hooker Point , upper Hillsborough Bay; station 5000, Sixmile Creek, 
near O rient Station, Hillsborough Coun ty ; station 12763, A nclote 
River, at Tarpon Sp rings, P inell as County; station 3420, 15 miles 
south of T allah assee, vVakulla County ; station 12093, Cherokee Sink, 
\\'akulla County; station 12732, 3.7 miles south of \Vakulla; station 
13841 , Aspalaga Dluff, Gadsden County. 

This species probably docs not occur in the Chipola formati on. 
Ampullina spenceri Cooke fro m Antigua, Leeward I sland , is closely 

related to A . al/lplz ora. ( Heilprin ) differing from it in having a rela-
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ti vely broader shell. In this respect A. spenccri shows relat ionship 
to th e Vicksburg species, A . w ississippieusis Conrad. Howeve r, the 
large shell of A. spencer·i and the concent ric ornamentat ion on it sug­
gests a closer rela tionship to the Tampa spec ies. 

Genu s GLOBULAR! /\ Swainson, 1840 

GLOBULARIA STREPTOSTOMA (Heilprin) 

1887. Natica slrcptoslollla Heilprin, Wagner Free I nst. Sci. Trans ., vol. 1, p. 11 2, 
pl. 16, fig. 51. 

1892. Am}ullina. strcptoslollla• Heilprin. Dall , vVagner F ree I nst. Sci. Tra ns .. 
vol. 3, pt. 2, p. 374. 

1915. Aznpullilza s/rcptosloma Heilprin. Daii, U. S. Nat. M us. Bull . 90, p. 107, 
pl. 12, fig. 27. 

?1916. Ampul/ina streptos/onza Hei lpri n. Dall , U. S. Nat . Mus. Proc., vol. 51, 
p. 519, pl. 85, fig. 11. 

Heilprin desc ribed this species in 1887 as follows: 

"Shell depressed , oblique, \\·ith the spi re almost concealed ; ape rture very 
large, sigaret i form. th e border fl attened on the columellar side, and fo lded over 
into a pseudo-ca r ina, whi ch passes beneath the labi um as the outer bounding-line 
of the umbi licus ; umbili cus narrow, vertical ; su rface smooth . L ength (height), 
one inch; greatest width, tl iagonally ac ross the apertu re, 1.2 inch . May be 
read ily identified by the large, obliq ue aperture, and th e basal car ina." 

Type locality : "s ilex bed," Ball ast Point , T ampa Bay, F la. 

T he holotype is deposited in the \ Vagner F ree Institu te of Science, 
P hiladelphi a. 

Horizon : Tampa limestone, lower Miocene. 

T he specimens identi fi ed by Dall as Am.pulli11a. s treplostowa H eil­
prin from th e F lint Ri ver above and belO\\' Bainbridge, Ga ., a re p re­
served as internal molds and th e identity with the specimens in the 
Tampa "silex bed" is questioned . Globnlaria streptostom.a. (Heil­
prin ) is more oblique than G. fisheri Dall , a Chipola species. 

Oth er occurrences: Station 12765, S ixnt ile Creek, near O rient 
S tati on, Hill sborough Coun t~· ; sta ti on 12292. Cherokee S ink, \ Vakulb 
County ( mainly in ternal molds, identi ficat ion not fully establ ished); 
stat ion 12285, quar ry half mi le south of R iver Junction, Gadsden 
Coun ty. at an elevation around 150 feet above sea level. 

GLOBULARIA SOLIDULA Dall (?variety of Globularia streptostoma [Heilprinl) 

1892. /lwf>zi/ iinn solid nla Dall , \ Vagner F ree Jn st. Sci. Trans., vol. 3, pt. 2, 
p. 376, pl. 22, fig. 31. 

1915. Ampu!lizza solidu!a Dall , U . S. Nat. Mus. Bu ll. 90, p. 108, pl. 3, fig . 10. 
1916. Not Glo~u laria solidu/a. (Daii ), U . S. Nat. Mus. P roc., vol. 51 , p. 518, 

pl. 85, hg. 9. 
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Dall desc ribed hi s species in 189.2 as follows: 

"Shel l small , thick, of about 6 near!)• smooth whorl s, marked only by li nes 
of growth; apex small , poin ted; suture distinct; the whorls flatte ned for a short 
dis tance in f ront of it, then amply ro unded; base convex; umbi licus moderate, 
deep, bounded by an elevated, narrow rib, inside of which the surface is striated 
in ha rmony with the lines of g rowth ; aper ture rounded in front, the pi llar-li p 
thin, emarginate oppos ite t he umbi licus, not reflected; body with little or no 
callus; outer lip ob lique, arched internal ly, thickened and sl ightly expanded at 
the extreme edge. Alt. of shell 16; max. diam. 17 mm. 

"Older Miocene of Ballast Point, Tampa Bay, in the Orthaulax bed, Dall ." 

Horizon: Tampa limestone, lower 1\'l iocene. 

Globularia solidula Da11 diffe rs from A . amplzom Hei lprin in hav ing 
a less dep ressed suture, more rounded whorls, stronger growth lines, 
no trace of spiral lines, and apparently a differen t (though corroded) 
umbilicus. T he spire closely resembles G!obularia streptostoma (Heil­
prin) and perhaps G. solidula. should be regarded as a varietal fo rm of 
thi s species, though it appears to have a more solid shell and a larger 
umbilical opening. Globularia angu.illana. (Cooke) f rom Crocus Bay, 
A nguilla, is closely related to G. solid ula Dall but has a much larger 
shell than the latter species. 

Occurrence: "silex bed" (one specimen, the holotype) ; station 
12763, Anclote River at Tarpon Springs, P inellas County. 

Genus AMAUROPSIS March, 1857 

"AMAUROPSIS" aff. A. BURNSII MERIDIONALIS Pilsbry 

P late 9, Figure 7 

1916. Awauropsis ocala11a Dall , U. S. Nat. Mus. Proc., vol. 51, p. 519, pl. 88, 
fig. 11 (part, not A. oca la11a Dall, 1892, Wagner Free T nst. Sci. Trans., 
vol. 3, pt. 2, p. 377, an Eocene, Ocala limestone species). 

T he name "ocala11a" is a nomen dubium. T he specimen to whi ch 
Dall applied this name was not desc ribed .or figured. A specimen de­
posited in the U . S. National Museum under catalogue no. 11 295:?., 
collected from the Ocala limestone, is labelled A. ocalana Dali. 

T he specimen ( U. S. Nat. l\!Ius. no. 166797) refe rred hy Dall to 
A. ocalana, has lost its she ll but the mold ind icates that it does not 

belong to the same species as th e fo rm f rom the Ocala limestone. It 
differs from the Ocala specimen in hav ing a channeled suture. Flow­

ever, the spec imen fro m the Fl int R ive r locali ty is not well enough 
preserved to fully desc ri be. 

'" U . S. Nat. Mu s. Proc., \"O J. 51, p. 51~. pl. 88, fig. ll, 1Q I G. 

12-G. Sun·c.'· 
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The unn amed spec ies apparently belongs to the same group as 
A . burnsii Da11 from the Chipola formati on ( lower :\fiocene), and A. 
bnmsii 1/lcridionalis Pilsbry (apparen tly the form id entified as A. ocal­
wtns by Da11) from the :Miocene of the Dominican Republi c, but it 
has a large r she11 than ei ther A . burnsii or the variety 111 erid-ionalis. 

Horizon: F lint H.iver formati on, Georgia, O ligocene: Suwannee 

limestone, Florida , O ligocene. 

Occurrences in Georgia of specimens that are related to A maurop­
sis burnsii 111eridionalis Pilsbry: Station 7095, Bainbridge (specimen 
U . S . Nat. M us. no. 166797 figured from this locality ); stati on 7074, 
Hale Landing, Fl int River, 7 miles southwest of Bainbridge; station 
7079, Mascot Point , below mouth of Blue Sp ring Branch, 4 mi les 
below Bainbridge; J acksonboro, Decature County ( identical with spec­
imens fro m station 7095). 

Occurrences in F lorida: Specimens preserved as internal molds, 
somewhat sma11er than the Georgia specimens but appearing ve ry 
closely r elated to them, have been co11ected from the Su wannee lime­
stone, at station 12755, quarry three-fourths mile southwest of Brooks­
ville, Hernando County; sta tion 12321, 3 miles east of Brooksv i11e; 
stat ion 12758, 5.9 miles northeas t of Brooksville; station 12298, 10 
miles east-southeast of Flint Rock, J efferson County. 

Genus SINUl\.f ("Bolten") Roeding, 1798 

SINUM IMPERFORATUM Dall 

1915. Sinum impcrforalttm Dall, U. S. Nat. Mus. Bull. 90, p. 109, pl. 5, fig. 8. 

Dall clescribecl thi s species as follows: 

"'Shell small , elevated, soli d, of about 5 wh orls, of which the nuclear 2Y;; 
appear smooth; subsequent whorls shar ply densely grooved, th e grooves h aving 
a tendency to pair, and the interspaces 11atteuecl; both g rooves and intcr spaces 
a rc minutely zigzagged by the intersection with them of the incrementa 1 lines; 
spire mod erate ly elevated, suture di stinct; aperture oblique, th e ou ter lip joining 
th e body above the periphery of the preced ing whorls; inner or pi lla r li p thi ck­
ened, with a slight depress ion behind it, but no umbilical chink. Hei ght of shell 
13.2, o f aper t nre 11.7, maximum di amete r 11 mm. 

"Tampa silex beds from the v icinity of the Hillsboro ri Yer, F lorid a, col ­
lected by E. ] . Post . U. S. Nat. l\fus. No. 166107. 

"Thi s species has some resemblance to S. (raqile Conrad, but is much more 
solid and the character:; of th e sculpture, and of tl1e umbi lical region differ." 

I-Jorizon : Tampa limestone, lower l\{ iocene. 

Other occurrence: A poorly preserved specimen from station 7358, 
Tarpon Springs, P inell as County, F la., may belong to this specic.'s . 
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SINUM CHIPOLANUM SILICATUM Mansfield, n. subsp. 

1892. Sigm·ctus chipolnnus Dall, ·wagner Free Inst. Sci. Trans., vol. 3, pt. 2, 
p. 379, pl. 17, fig. 7 (part, spec imens from the Chipola marl excluded). 

1915. Silt IIIII chipo/nnu m Dali. U. S. Nat. i\1[u s. 90, p. 109, pl. 12, fig. 29 ; pl. 16, 
fig. 1 ( part, spec imens from the Chipola marl excluded ) . 

Dall identified the specimens from the "silex bed" and from the 
Chipola formation as the same species; however, there appears to be 
a subspecific difference between the two forms. 

The specimen from the Ch ipola formation ( U. S . Nat. :rvr us. no. 
11 2967) is here rega rded as the holotype of S. chip o!anun1. ( Dall), 
whereas the specimen from th e '' si lex becl" (U. S. Nat. 1\Ius. no. 
165 135 ) is regarded as a new subspecies, S. chipolalllt/11 sil!ica./unr. 

The figured specimens of both the original description and Bulletin 
90, are from the "si lex bed"; however , the dimen s ion ~ ("1\'Iax. Ion. 
of adult 33; diam . 27 mm .") given in the original descr iption are those 
of a Chipola specimen. 

Simtm chipo!an/1111 silcailllll differs from S. cltipolanlt/11. in hav ing a 
smaller shell , a relat ively higher spire, a less appressed suture, a less 
uni form spiral ornamentation and a more open umbilicus. On the new 
subspecies the spirals for a short di stance below the suture a re closely 
spaced but anteriorly and over most of the volutions are more widely 
spaced, wh ereas the spirals on S. clr ipolanum are more evenly spaced 
over the volutions . . 

Sin ·111JL imperforal/1111 Daii has a smaller sheii than S . chipolanum 
silicatum. 

Type locali ty : "sil ex bed' ' at Baiiast Point, T ampa Day, Fla. 

Horizon: Tampa limestone, lower ::\Iiocene. 

SINUM aff. SINUM IMPERFORATUM Dall 

Imperfect specimens from a few localities in F lorida are related 
to Sinum inlpcrforat/1111 Dall but may not be this species, though the 
holotype of S. inlp crforalllm is somewhat corroded and th e exact char­
acter of the ornamentation is not clearly revealed. 

The unidentified specimens have depressed sutures and are orna­
mented with na rrow spi ral lines intercala ted with from one to three 
very fin e spiral s. A small umbilical chink li es behind the inner lip. 
The spiral sculpture is li ner and the umbilical chink deeper than in S. 
im.pcrforal~tnt Dall. The umbilical opening is about the same size as 
that of S. bilix Conrad, a species of the Vicksburg group. 

Specimens from th e fo iiowing localities in Florida appear to rep­
resent the same unnamed species: Blackwater Creek at crossing of 
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Seaboard · Air Line Rail way, H ill sborough County (Tucker); station 
1111 3, Brooksville , 1-Tern anclo County ; stati on 11109, 10 miles north 
of L ive Oak, Suwannee County. 

T he specimen from station 7075 , Flint River, 100 miles below 
Bainbridge, Ga ., iclentiflccl by Dan"• as S. imperf oratu:m, is partly im­
bedded in a qu artz matrix . The exposed part appears to be more 
closely related to the unnamed . .fonn than to the form from the "silex 
bed" of the T ampa limestone. 

H ori zon : Suwa!'mee limestone, Oligocene. 

O rder ASPIDOBRANCHIA 
Superfamily RHI P IDOGLOSSA 

F amily P HASIANELLIDAE 
Genus TRICOLIA R isso, 1826 

Subgenus TRICOLIA 

TRICOLIA (TRICOLIA) PRECURSOR (Dall) 

1915. Lawna precurso r Dall , U. S. Nat . Mus. Bul l. 90, p. 94, pl. 12, fig. 5. 

Dall described thi s species as follows : 

" Shell small , smooth, turbinate-conic, with abo ut 4 well roun ded whorls 
separa ted by a deep su ture; apical whorl very small and fl attened above, th e 

· others almost in flated, regul arl y increasing, with no visible scul pture; base 
rou nded to the angul ar margin of a narrow fl a tly excavated g roove beh ind the 
inner li p; aper ture ovate, retractively obliq ue, entire, th e margi n crossing the 

. body wi th a bane! of callus: outer lip thin, enti re; inner lip a litt le t hi ckened 
behind , passing evenly into the outer lip in front. Height 5.75, max imum diam­
eter 3.5 mm. 

"Tam pa silex beds, Ball ast Point, T ampa Bay, Florida. 
"One specimen in the P ost collect ion, U. S. Nat . Mus. No. 165124.' ' 

Horizon T ampa limes tone, lower Miocene. 
O nly one specimen, the holotype is at .hand: The coloration, if 

originally present. has been lost. The species is related to Tricolia 
concwna (C. B. Adams), a Recent species ranging f rom Flori da to 

· Jamaica. 
Family T U R BI N IDAE 

Genus T U RB O L innaeus, 1758 
Subgenus SE NECTUS Swa inson, 1840 

TURBO (SENECTUS) CRENORUGATUS Heilprin 

Plate 9, Figures 9, 10 

1887. T urbo c1·cnoruga/ us H eil prin, \ Vagner F ree Tnst. Sci. Trans., Yol. 1, p. 11 3, 
pl. 16, fig. 54. 

1892. Tu rbo (S enccl us) crcllor nqa lus Heilprin . Dall , ·w agner F ree Inst. Sci. 
Trans., vol. 3, pt. 2, p. 382. 

too Dall , , V. I-I. , 1J. S. Nnt. 1\1us. P roc. , yo l. 51. p, 520 , lD l G. 
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1915. Turbo (Sencctus) crcnorngatus Heilprin. Dall, U. S. Nat. Mus. Bull. 
90, p. 110. 

Heilprin described this species in 1887 as follows: 

"Shell moderately elevated, the whorls regularly convex, ornamented with 
coarse concentric beaded or" " roped" lines, which are of unequal sizes, the third 
and fifth lines below the suture liner than those between which they are placed; 
the beads or crenulations are oblique (inclining downward to the left) becoming 
very coarse and irregular toward the aperture, and scaly or imbricated on the 
base; the basal lines of nearly equal width, except the one immediately ad- . 
joining the labium, which is of about twice the normal width; umbilicus covered; 
aperture oval; base convex. Length (height) 1.2 inch; width of base, 1.4 inch. 
Most nearly resembles the recent T. cremtlatus." 

Type locality : "silex bed" at Ballast Point, Tampa Bay, Fla. 
The holotype is deposited in the \Vagner Free Institute of Science, 

Philadelphia. 
Horizon: Tampa limestone, lovver Miocene. 
Turbo creno rugatu.s, as pointed out by Heilprin, most nearly re­

sembles the living species, T. crenulatus Gmelin. 

Family TROCHIDAE 
Genus TEGULA Lesson, 1834. 

Subgenus OMPHALIUS Philippi 

TEG·ULA (OMPHALIUS) EXOLETA (Conrad) 

1843. Mo11odollfm c:r:olttfa (sic) Conrad, Acad. Nat. Sci. Philadelphia Proc., 
vol. 1, p. 309 ( typogr. error for e.t·olcta). 

1856. ( ?) M onodo11ta kimuahe11sis Tn01ney and Holmes, Pleiocene fossi ls of 
South Carolina, p. 116, pl. 26, fig. I. 

1863. j\1[ ouilia (M onodonta) exoluta Conrad, A cad. Nat. Sci. Philadelphia Proc. 
for 1862, p. 569. 

1887. Turbo heliciformis Heilprin, ·wagner Free Inst. Sci. Trans., vol. 1, p. 113, 
pl. 16, fig. 55. 

1892. Chlorostoma ( Omphaliu.s) e.rolctum (Conrad). Dall, \~ agner Free Inst. 
Sci. Trans., vol. 3, pt. 2, p. 388, pl. 17, figs. 4, 4a . 

1903. Clllorostoma exoletttm Conrad. Da11, vVagner Free Inst. Sci. Trans., 
vol. 3, pt. 6, p. 1601. In li st from Duplin and Cape Fear River , N. C.) 

1915. Tegttla (Omphalius) exolcta (Conrad). Dall, U. S. Nat. Museum Bull. 
90, p. 111 , pl. 16, figs. 15, 16. 

1919. Clilorosloma (Omphalium) exoleta Conrad. Gardner and Aldri ch, Acad. 
Nat. Sci. Philadelphia Proc., vol. 71, p. 18. (In li st of fossi ls from 5 miles 
S. E. of Mayesville, S. C.) 

1929. Tcgula e.wleta. (Conrad) . Cooke and Mossom, Florida Geol. Survey 20th 
Ann. Rept., pl. 16, fig. 9. 

1930. Tegula ( OmphaHns) ex ole/a (Conrad). Mansfield, Florida Geol. Sur­
vey Bnll. 3, p. 131, pl. 17, figs. 9a, ~b. 

The type locality of this species is unknown. 
The sculpture consists of spiral lines or narrow bands intercalated 

by closely-set threads. The lower columella is provided with two 
teeth, which are separated by a rather deep pit. The inner margin 
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of the aperture has a single seri es of elongate denticles. O n the narrow 
spiral hand s are broken browni sh color-markings. 

Occurrence: Lowe r l'l'li ocene. ''s ilex bed," Tampa lime~ ton e, 

J'l oricla ; upper :.riocene, Virginia, Carolin as, and Florida. 

Genu s Ci\LLTOSTOMA S11·ai nson, 1840 

CALLIOSTOMA TAMPICUM Dall 

i915. Ca!lioslol/la lalll/'icum Dall, U. S. Nat. i\.fus. Bull. 90, p. 111 , pl. 4, fig . 1. 
191 5. Call ios loma m clriu111 Dali, U . S. Nat . Bull. 90, p. 111 (part, not C. 111 Ciriu111 

Dal l, 1892, a Chipola ma rl species). 

Dall described thi s species as follows: 

"Shell sma ll , with 7 fl attened whorl s, an incons pi cuous suture, and Ratti sh 
base; the nucleus is smooth and projects perceptibly upward; the subsequent 
whorls show 5 subeq ual and eq ually spaced spi ral ridges more or less di stinctly 
beaded ; on th e las t whorl and a half these ridges become reduced to small thread­
like proportions, hardly ri sing above the surface of the who rl , not headed, and 
sepa rated by wide interspaces with occasional still smaller intercala ry thread lets: 
the periph ery of the whorl is bluntly rou nd ed and produced backward: the base 
is Aattened and spi r ally scul pt nred with 10 or 12 obscure spi ra ls whi ch might 
he regarded as flattened threads separated by narrow striae, the whole more or 
less obsolescent ; (the apertnre i; obscured by matrix and the end of th e pill ar 
broken off) . Height of shell 10.5, maximum diameter of base 10, minimum di­
ameter o f base 9 mm. 

"Tampa sil ex beds, at Ballast Point, T ampa Bay, Florida. U . S. Nat. 1{ us. 
Ko. 166108. 

"This shell h as, in miniature, some resembl ance to C. yralll'lllnficum Dall , of 
the Chipola beds; but the la tter is a much la rge r species." 

Horizon : Tampa limestone, lower Miocene. 

This species has not been recognized outside of its type locality. 

Subgenus EUTROCHUS A. Adams. 1863 

CALLIOSTOMA (EUTROCHUS) SILICATUM Mansfield, n. sp. 

Plate 10, Figures I , 5 

Shell of medium size, and moderately slender with a conical spire 
and flat base. \Vhorls wealdy turreted the base sli aht ly overhanaing 

. ' b b 

the ~ u t ure. Suture winds against the base of the preceding whorl. 
Sculpture of spire whorl s consisting of fine close-set and uni for mly 
placed spiral threads. Rase umbilicate. scul ptured with about 10 
strong rai sed spi ral lines that become stronger toward the umbilicus. 
Umbilicus perforate. Aperture broken. 

Larger co type (U. S . Nat. Mus. no. 495960) measures : Greatest 
diameter 20 mm.; height ?mm. 
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Type locality: Station 127-l-5 , small island in Suw annee River, 
)4 mile above \ Vhit e Springs, Columbia County, F la. 

Horizon : Su wannee limestone, Oligocene. 
O ther occurrences: A n exte rnal mold show ing the base of the 

shell f rom station 12321, 3 miles eas t of Drooksville, and an exte rnal 
mold from lo \\·est bed in a quarry at Brooksville, Hern ando Coun ty, 
may belong to the new speci es. 

Genus MAR GARITE S Leach, 1819 

MARGARITES TAMPAENSIS Dall 

1892. Ma rgarita. fam f!a.e usis D all, W agner Free Inst. Sci . Trans. , 1·ol. 3, pt. 2, 
p. 406, pl. 18, fig. 5. 

1915. M argarites tam pacusis Dall , U . S. Nat. Mus. Bul l. 90, p. 11 2, pl. 3, fig. 11. 

Dall described thi s species in 1892 as follows : 

"Shell small, thin, of much the form and size o f i\t! argarita. fl clicilla, but with 
the earl ier whorl s alternately stri ate, the st riae becoming fi ner and at last ob­
solete on the terminal whorl; suture distinct, whorls rounded aboYe and below ; 
umbilicus small , fu ni cular, aperture expanded, oblique; body with a thin callus. 
Alt. 7.0 ; max. diam. 8.0 mm. 

"O lder i\ l iocene of th e Ortllaulax bed, Ballast Po int, T ampa Bay, Florida. 
Dall and Burns." 

Hori zon : T ampa limestone, lowe r Miocene. 

Family LIOTIIDAE 
Genu s LIOTI A Gray, 1840 

Subgenus ARENE H . and A. Adams, 1854 

LIOTIA (ARENE) SOLARIELLA Heilprin 

1887. Delplzinu!a ( !') sula·riella I-I eilprin, Wagne r Free Inst . Sci. Trans., va l. 1,· 
p. 11 3, pl. 16, fig. 56. 

1892. Liotia (Are ne) SO'larie l/a Heilprin. Dall, W agner F ree Inst. Sci. Trans., 
va l. 3, pt. 2, p. 408, pl. 17, figs. 1, 1a. 

1915. Liot ia. (Arene) so/ariel/a. H ei lprin . Dall , U . S. Nat. Mus. Bull. 90, p. 112, 
pl. 16, figs. 4, 5. 

Heilprin described this species in 1887 as follows : 

"Shell turbinate, moderately umbilicated; whorl s subangular, channelled on 
the basal margin, ornamented with about 5 concentric beaded lines, the beads 
larges t on the upper lines; base of shell fl att ened, indi stinctly rayed , with an 
equal number of revolving beaded lines, the beads most promin ent on the um­
bi lical line; aperture orbicular, the border nearly continuous; umbili cus deep. 
Length (height), .1 8 inch; w idth o f base, .2 inch." 

T ype locality : "s ilex bed," at Ballas t Point, Tampa Bay, Fla. 

The holotype is deposited in the w ·agner F ree Institute of Science, 
Philadelphia, P a. 
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Horizon: Tampa limestone, lower Miocene. 
This species appears to be confined to the area of its type locality. 

LIOTIA (ARENE) CORONATA Dall 

1892. Uotia (Are11e) coronata Dall,. Wagner Free Inst. Sci. Trans., vol. 3, 
pt. 2, p. 409, pl. 17, figs. 2, 2a. 

1915. Liotia (A1·ene) corona/a Dall, U. S. Nat. Mus. Bull. 90, p. 112, pl. 16, 
figs. 6, 17. 

Dall described this species in 1892 as follows: 

"Shell small, stout, turbini form, of four whorls; suture running just below 
the peripheral keel; shell spirally striate, with three moderately prominent, plain 
keels, separated by wider striated inters paces, toward the periphery; summit of 
the whorls regularly wrinkled at the suture, the wrinkles stronger on the earlier 
whorls, varying from mere heads to more elongated waves in different speci­
mens, but obsolete on most of the last whorl; base rounded, spirally striate, the 
umbilicus subcylindrical, small and deep, marginated with a stout, rounded rib; 
aperture subcircular, margin simple. Alt. of shell 4.0; max. diam 5.0 mm. 

"Older Miocene of the Orthaulax bed, Ballast Point, Tampa Bay, F la. 

Holotype (U. S. Nat. Mus. no. 112575) is deposited in the U. S. 
National Museum. 

Horizon: Tampa limestone, lower Miocene. 
This species has not been found outside of its type locality. 

Family HELICINIDAE 
Genus HELTCINA Lamarck, 1799 

Key to the species of I-I clicina 

\Vhorls sli g-htl y flatten ed above, sculptured with faint impressed ···················· 
spiral s .................... .... ...................................................... .......................... ... .. H . ballista 

\Vhorl s sli rrhth· flatter abo\"C than H. ballista. and shell smaller; generally 
· smooth" .... : ... .. ............................................................................ H. ballisla var. tampae 

Shell larger than H . ballista or nr. tamf>ac; spiral lines faint ................ .... H. posti 

HELICINA BALLISTA Dall 

1890. Hclicina. ballista Dall, \Vagner Free Inst. Sci. Trans., vol. 3, pt. 1, p. 3, 
pl. 1, figs. 2. 2a. 

1915. Hcliciua: ballista. Dall, U. S . Nat. ·Mus. Bull. 90, p. 113, pl. 15, figs. 9, 11. 

Holotype: U. S. N a tiona! 1\'f useum no. 111939. 
Type locality: "silex beds," Ballast Point, Tampa Bay, Fla. 
Horizon: Tampa limestone, lower Miocene. 
Other occurrence : Internal molds from station 12300, 11'4 miles 

northeast of Lloyd, Jefferson County, may belong to H elicina baUista. 

HEL:ICINA BALLISTA var. tampae Dall 

1890. Helicina ballista var. fmnpa.e Dall, Wagner Free Inst. Sci. Trans., vol 3, 
pt. 1, p. 4. 

1915. Helic·ina. ball-isla var. tampae Dall, U. S. Nat. Mus. Bull. 90, p. 113. 
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Holotype: U. S. National 1\[useum, no. 111943. 
Type locality: "silex becl," Ballast Point, Tampa Bay, Fla. 
Horizon: Tampa limestone, lower :Miocene. 
Dall states that the var iety tampac is similar to the typical form, 

but differs from it in bei ng smaller, generally smoother, and slightly 
flatter on the spi re. 

Other occurrence: Sixmile Creek, near Orient, Hillsborough 
County, Fla. 

HELICINA POSTI D n.ll 

1915. Helicina post i Dall, U. S. Nat. Mus. Bull. 90, p. 113, pl. 5, fig. 7. 

H olotype : U. S. National Museum no. 166093. 
Type locality: "silex becl," Ballast Point, Tampa Bay, F la. 
Horizon: Tampa limestone, lower lVI iocene. 
This species is larger than H. ballista or th e variety tampac. The 

spiral sculpture is very obscure. 
The species is very rare and known only at the type local ity. 

1892. 

1915. 

Nc rita tamjJaensis 

Fami ly NERITIDAE 
Genus NERIT A Linne, 1758 

NERITA TAMPAENSIS Dan 

Dall, w·agner f<'ree In st. Sci. 
p. 4~1, pl. 17, fig. 3. 
N crita. fa111pacnsis Dall , U. S . Nat. Mus. Bull. 90, 

Dall described this spec ies m 1892 as follows: 

Trans., vol. ~ 

J, 

p, 114, pl. 16, 

pt. 2, 

fig. 2. 

"Shell rather sma ll , wi th a depressed spire and three whorls; surface varying 
from nearly smooth with obsolete spiral sculpture to strongly irregularly spirally 
ribbed with narrow rounded ribs separated by wider interspaces and crossed by 
more or less conspicuous lines o f growth; there is no fi ne striation and the r ibs 
are 'extremely irregul a r in size when st rong, and become almost entirely ob­
solete in some specimens; they are more spa r se on the upper surface than on 
the periphery ; aperture hal f-moon shaped, outer lip thickened, but not dentate; 
inner lip \\'ith a broad, rath er thin callus with obsc ure tubercle5 on the lower 
portion ; pillar thin, with a few obscure denticles ncar the middle. Alt. 10.0; 
max. Jon. 12.5 mm. 

"Older l'vlioccne of the Orthaulax bed, Tampa B:o~y, f<'lo rida, and of the 
Tampa li mestone at La Pcnoti e re's Hammock, on Six-Mi le Creek, a mi le and 
a half so uth of Orient Station, six mi les eastward from Tampa City, Florida. 

"The specimen fig ured happens to be nearly smooth ; on the spire the re arc 
some obscur e wrinkles. The specimen from the hammock [station 2116 "/ shows 
strong, irregular ribbing, of which th ere arc only traces seen on the one figured. 
A ll th e specim ens obtained at Ballast Point, where it seems rare, seem to have 
been more or less worn before being fossili zed ." 

The holotype (U. S. Nat. iVIus. no. 112663) came f rom Ballast 
Point, Tampa Bay, F la. 
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Horizon: Tampa limestone, lower lVIiocene. 

This species was also co llected by Miss 1-Ielen J. Tucker hom 
Sixmile Creek, near Orient Station, Fla. 

S uperfam ily ZYGOBRANCHIA 
Family FISSURELLIDAE 
Genus DIODORA Gray, 1821 

Dl:ODORA CHZPOLANA (Dall) 

1892. 1-issJtridca clzipo/aua Dall, vV2gner Free Inst. Sci. Trans., val. 3, pt. 2, 
p. 426, pl. 23, fig. 21. 

1915. Fissuridca. clzij>olmra Dall, U. S. Nat. Mtls . Bull. 90, p. 114. 

The holotype of Diodora chipolana (Dall) came from the Chipola 
formation of F lorida. The two specimens which Dall identified as 
"Fiss~tridea" chipolana from the "silex bed" at Ballast Point (U. S. 
Nat. lVIus. no. 165140) are small. These specimens have a little 
weaker radials than the Chipola specimens but in other features are 
very similar. External molds of much larger specimens have been 
collected from station 2470, 1 mile west of Bartow, Polk County, Fla. 
These also may belong to Diad ora chipolana (Dall ). An external 
mold of a specimen collected from the Suwannee limestone at sta­
tion 12321, 3 miles east of Brooksville, Hernando County, Fla., ap­
pears to be related to Diodm·a chipolana (Dall) but may be another 
species. 

Horizon: Tampa limestone, lower lVIiocene ; Chipola formation, 
lower :Miocene. 

DIODORA CERYX (Dall) 

1915. FissJtrella (C1·emides) cer:yx Dall, U. S. Nat. Mus. Bull. 90, p. 115, p). 1, 
figs. 10, 11. 

Dall described this species as follows: 

"Shell sma ll , thin, subconic, basal outline rounded quadrate, the anterior 
portion slightly wider; apex within the posterior third of the length; apical 
opening narrow, centrally slightly widened; sculpture of flattish radial ribl ets 
(about three to a millimeter) with subequal inters paces, in most of which there are 
traces of a single much finer radial thread; concentric sculpture of rather 
marked incrementa l lines, which are not close set and which feebly imbricate 
the riblets in passing over them; base (i n the type) slightly arcuate, the ends 
more produced than the central portions; interior smooth except for a faint, mus­
cular impression, the aperture not showing any callus on the interior nnrgin; 
basal margin feebly crenulated by the ends of the ri blets. Length 9.5 mm., height 
4 mm., maximu m diameter 7.1 mm.; the posterior margin of the aperture in 
front of the posterior end of the shell 2 mm. 

"Tampa si lex beds, Ballast Point, Tampa Bay, Florida; one specimen col­
lected by E. J. Post. U. S. Nat. Mus. No. 165109." 
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Horizon: Tampa limes tone, lower 1viiocene. 
The holotype is the only speci men of thi s species so far know n. 

Class PE LECYPODA 
Order PRJONDESi\,IACEA 
Superfamily NUCU LACEA 

Family NUCULlDAE 
Genus N UCULA Lamarck, 1799 

NUCULA TAMPAE (Dall) 

19! 5. N uC!tla ta111Pac Da11 , U . S. Nat. Mus. Bull. 90, p. 116, pl. 21, figs. 13, 14. 

Follow ing is Dall 's desc ripti on of th is spec ies: 

"Shell small , rounded trigonal, solid. very inequilatera l ; beaks low, ad ­
jacent; anterior end produced, rounded. with the dorsal margi n flattened. but 
no circu mscribeu lunule; posterior end short, subtrunca te, with a flattened ill­
defi ned area, but no disti nct escutcheon ; li ga ment rather large for the size of 
the shell and situated interna ll y directly ilehincl the beaks; surface concentri­
cally fine ly rugose, the sculpture crossed by 11ne radial stri ae, wi th wider in te r­
spaces (too fi ne to he shown in th e figures) ; marg ins fine ly crenulate internally. 
Length 7.3 mm., height 6 mm., maximum diam eter 4.75 mm. 

"Tampa sil ex beds, Ballast Point, Tampa Bay, Fla. Collected by Dall, Burns, 
and P ost. Type-specimen: U. S. Nat. Mus. No. 165 169, from the Post col­
lection. 

"The sculpture in some o f th e pseudomorph s is so faint that the vah·es 
appear nea rly smooth, but this is probably onl y an incident o f fossi li zation." 

Thi s species has not been fo und outside of its type locality. 

NUCULA GADSDENENSIS Mansfield, n. sp. 

Plate 10, Figures 8, 10, 12 

Shell small, trigonal, solid, thick, equivalve, and inequilateral. 
Beaks rather low, ad jacent. Posterior end short, subt runcate with a 
nearly flat area behind the beaks but with no di stinct escutcheon; an­
terior end much longer than posterior, subtruncate dorsally, and weakly 
depressed in front of the beaks. Sculpture of rather coarse concentric 

imbricated lamellae. 

O nly two small specimens, which are pse udomorphs, are avai lable. 

Cotypes (U. S. Nat. Mus. no. 495964 ) measure: Unbroken co­
type, length, 3.0 millimeters; height, 2.9 millimeters ; diameter, 1.9 

millim eters. Slightly broken cotype, length, 3.0 millimete rs; height, 2.6 
millimeters; diameter, 1.8 millimeters. 

Type locality: Station 12285, abandoned quarry about half a mile 

south of River Junction, Gadsden County, Fla. Collected from an 
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indurated one-foot bed at an elevation of about 150 feet above sea 
level. \V. C. Mansfield and G. M. Ponton, collectors. April 3, 1931. 

Horizon: Tampa lim estone, lower 1\tl"i ocene. 

The new spec ies although apparently related to Nucu la tam,pae 
Dall differs from it in having a less inequilateral shell and more dis­
tinct concentric sculpture. 

Family NUCULANIDAE 
Genus NUCULANA Link, 1807 

NUCULANA POSTI (Dall) 

1915. Leda jJosli Dall, lJ. S. Nat. 1vlus. Bull. 90, p. 117, pl. 21, figs. 6, 9. 

Dall described this species as follows: 

''Shell small, thin, equivalve, inequi lateral, slender, rounded in front, atten­
uated and bluntly pointed behind; basal profile gent ly arcuate, anterior dorsal 
slope slightly convex, posterior slope ne<.rly direct; beaks low, much incurved; 
opisthocoelous; no distinct lunule, bnt a narrow impressed space in front; behind 
the beaks a long narrow escutcheon extending to the end of the valve with 
the cardinal margins panting; sculpture of incremental lines more prominent 
near th e beaks and base, nearl y obsolete on the middle of the vah·e; near the 
base these become sparse and sublamellose in the type specimen; interior smooth; 
the muscnlar scars small, not thickened; hinge with about 20 anterior and 19 
posterior V-shapcd small teeth separated by a well-marked subtriangular resi li­
fer, wholly internal and just below the beaks. Length of valve 14 mm., of pos­
terior end 8 mm., height 6.7 mm. , maximum diameter 5 mm. 

"Tampa 'silex beds,' Ballast Point, Tampa Bay, Florida. T ype specimen 
from the Post collection. U. S. Nat. Mus. No. 165 171." 

Horizon: Tampa limestone, lower l\'fiocene. 

This species is closely related to N. fle.t·nosa. (Heilprin). The 
holotype, a right valve, differs f rom N. fl c:rnosa. in being nearly smooth 
instead of marked with rather st rong concentric lines and in having 
a less pointed posterior extremity. The holotype is deposited in the·· 
U. S. National Museum. 

NUCULANA FLEXUOSA (Heilprin) 

1887. L cda fle.ruosa Heilprin, ·wagner Free Inst. Sci. Trans. , vol. 1, p. 119, 
pl. 16, fig. 66. 

1898. L cda. fle.ru osa Hcilprin . Dall, Wagner Free Inst. Sci . Trans., vol. 3, 
pt. 4, p. 589. 

1900. Leda flc.ruosa Heiiprin. Dall, idem, pt. 5, pl. 38, figs. 5, Sa. 
1915. Leda fle.ntosa I-lcilprin. Dal l, U. S. Nat. Mus. Bull. 90, p. 117, pl. 23, 

figs. 8, 10. 

Heilprin described this species in 1887, as follows: 

"Shell subseqnal, the posterior portion somewhat the longest; basal margin 
evenly rounded, not sinuous; posterior or ligamenta! slope feebl y arched, nearly 
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direct; teeth crowded, v-shaped; extern al surface covered with concentric, not 
very fine, lines, which a re gently angulated and flexed on the posterior slope. 

"Length, .55 inch; height, .25 inch." 

Horizon: Tampa li mestone, lower Miocene. 

Occurrence: Dall reports thi s species in the "sil ex beds"'0
' and from 

his Tampa limestone'" at Ballast Point, Tampa Bay, F la. 

An external mold of one valve collected at stat ion 12292, Cherokee 
Sink, vVakulla Coun ty, F la., by G. M. Ponton and the writer appea rs 
m all fea tures di scernible to be N. f! cxnosa. 

Location of type: Not fo und. 

Genus YOLDIA Moller, 1842 

YOLDIA cf. Y. FRATER Dall 

1915. Yoldia frater Dall, U. S. Nat. :!vi us. Bull. 90, p. 117, pl. 4, fig 5 ( ?) . 
(Fig . 5 may be a specimeu from the "silex beds.") 

There are fi ve valves of Y oidia under the C. S. National 1Vf useum 
Catalogue n~ . 165172 from the "si lex beds'' of the Tampa limestone, 
Ballast Point, Fla. In referring to these specimens Dall'" writes: 

"A small Yold ia obtained at Ballast Poi nt from th e Tampa silex beds ap­
pears to be the young of thi s species [ Y oidia fralcr Da/1 ]." 

Also collected by Miss Helen Tucker from S ixmil e Creek near 
Orient. Gardner'" reports the occurrence of Y oldia fratcr Dall in the 
Chipola formation, Oak Grove sand, and Shoal River formation of 
Florida. 

Superfamily ARCACEA 
Family ARCIDAE 

Subfamily PECTUNCULINAE 
Genus GLYCYMElUS DaCosta, 1778 

GLYCYMERIS LAMYI Dall 

1915. Glycymcris la11l yi Dall, U. S. Nat. Mus. Bull. 90, p. 122, pl. 20, figs . 11 , 13. 

Dall descr ibed this species as fol lows : 

"Shell small, solid , moderately convex, equivalve, and nearly equilateral ; 
beaks sma ll , low, pointed, med ian, separated by ·a narrow di amond -shaped a rea 
with about half a dozen ligamentary g rooves divaricati ng from a central imag­
inary line perpendicular to the beak in each valve: external sculpture of about 
20 low, slightly convex, primary rad iating riblcts, with from one to three small er 
interca la ry close-set threads in the interspaccs; th e primary ribs ex tend over 

'"' Dall , \V. H .. L'. S . !\Tat. i\'Tus. Bu ll. ~0. p. 117, 191:.. 
10' Dall. \V. 1-I .. \ Vn;::n0r FreP Tn s t. Sci. Trans. , Yo!. :l, pt. G, p. 1 fi 72, 1~0~ . 

'" Da l!. \V. H .. U.S. Kat. Mus. B ull. 00. p. 117, 101:.. 
" ' Garclnc-r . . Juli n, U. S. Gcnl. Su r vey Pmf. Pape r J.l2 - A, p-. 21, l~J2 G. 
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the anterior and middle portions of the shell, but cease near the posterior end, 
which is sculptured on the posterior area only by threads of the secondary type 
of which there arc about a dozen; these radial ribs arc crossed by concentric 
lines, sometimes rather pronounced, in harmony with the lines of growth and 
better developed near the margin ; profile slightly attenuated toward the hcaks 
~ nd at the lower end of th e posterior dorsal area slightly subangular; interior 
smooth, the margin crcnulatc as figured; muscular impressions small , distinct; 
disk smooth; hinge with about 10 teeth on each side of the median line, sym­
metrically arranged. Height 16.5 mn1., breadth 17.5 mm., diameter 8 mm." 

The primary ribs on the holotype, a right valve, are medially m­
cised at their distal ends. On the ventral half of the shell there is 
one secondary riblet between the primaries on the middle portion and 
two or three on the anterior portion. The ribs over the umbonal area 
are round eel but become slightly angulated distally anterior to their 
incision. All the rib~ are closely spaced. The sculpture ancl convexity 
of the left valve is similar to that of the right valve. 

The holotype is deposited in the U. S. National -:\J useum. 

Horizon: Tampa limestone, lower Miocene. 

Other occurrences: Station 12728, 1 Yz miles below Vlillis Bridge, 
Calhoun County, Fla.; Sixmile Creek, Hillsborough County (Tucker) ; 
?station 12292, Cherokee Sink, \Vakulla County; ?station 13840, 1?-4 
miles northeast of Lloyd, J efferson County. 

GT,YCYMERIS LAMYI TAMPAE Mansfield, n. subsp. 

Plate 10, Figures 4, 6, 7 

1915. Glycj•meris lamyi Da11 (part), U. S. Nat. Mus. Bull. 90, p. 122. 

There are a few valves among the specimens referred to Glycymeris 
iaiJI_·I'i Dall that differ from the holotype of that species. These rliffer 
from G. laiJiyi in having a lower and more rounded shell, a longer 
hinge-line, weaker primary radials, and more teeth . The holotype of 
G. lamyi has 10 teeth on each side of the medial line, whereas the right 
valve of the new subspecies has 12 on each side. ancl the left valve has 
12 on the posterior side and 14 on the anterior side. 

Cotypes (U. S. National Museum, no. 495965) measure: Right 
Yalve, length , 18 mm.; height, 16.5 mm.; diameter, 4 mn1. Left valve, 
length , 19 mm.; height, 17.8 mn1.; diameter, 4 mm. 

Type locality: "silex beds" at Ballast Point, Tampa Day, Fla. 

Horizon: Tampa limestone, Jo,.ver Miocene. 
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GLYCYMERXS TUCKERAE Mansfield, n. sp. 

Plate 11, Figures 5, 6 

Shell small, rather solid, moderately inflated, equivalve and nearly 
equilateral, the posterior side being more produced. Holotype, a right 
valve, has 21 subrounded ribs; the ribs on the sides are moderately 
weak, whereas those over the middle of disk are rather wide and 
separa<ed by spaces nearly as wide as the ribs. No interradials are 
visible on the holotype. Holotype measures: Length, 11.2 ·mm.; height, 
10.8 mm. ; convexity, 3.0 mm. 

Type locality: Blackwater River at Seaboard Air Line Railway 
crossing, Hillsborough County, Fla. 

The holotype ( U . S. National .iVIuseum, no. 495968) was collected 
by Miss H. I. Tucker; the paratype, a left valve, was collected by C. 
W . Cooke, of the U. S. Geological' Survey· (station 11116), and is de­
posited in the U. S. National Museum. 

Horizon: Suwannee limestone, Oligocene. 

G. tuckerae differs from G. lam.yi Dall and G. liillsboronglzensis 
in having- fewer, wider spaced, and more rounded ribs. 

Other occurrence: Specimens preserved either as external or in­
ternal molds that agree with G. luckerae were found at station 11109, 
10 miles north of Live Oak, Suvvannee County; statio~ 12298, 1 ~-j 
mi les east-southeast of Flint Rock, Jefferson County; station 6825, 
3 miles west of Live Oak, Suwannee County; station 12755a, lowest 
part of quarry at Brooksville, Hernando County. 

GLYCYMERIS GADSDENENSIS Mansfield, n. sp. 

Plate 11 , Figures 1, 3, 7 

Shell small, moderately inflated, riearly equilateral, and equivalve. 
Beaks rather low and approximate. Sculpture consists of about 26 
weakly angulated, rather wide, and closely spaced ribs which have 
about the same strength over all parts of the shell. No secondary 
riblets are present. Very faint concentric lines overrun the inter­
spaces and crests of the radials. Cardinal area narrow, marked with 
three to four arched ligamentary grooves. Hinge teeth large, about 
six in number on each side of the medial line. 

Cotype (U S. National Museum, no. 495966), right valve, meas­
ures: Length, 10 111111 . ; height, 10 111111.; diameter, 3.5 mm . 

Type locality: Station 12285, abandoned quarry , about half a mile 
south o f River Junction, Gadsden County, Fla. From an indurated 
1-foot bed at an elevation of about 150 feet above sea lc:vel, collected 
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by G. NI. Ponton and \V. C. Mansfield, 1931. Same place and horizon 
as station 7080, T. W. Vaughan, C. vV. Cooke, W. C. Mansfield, 19 14. 

Horizon: Tampa limestone, lower Miocene. 

C. gadsdenensis, new species, most closely resembles G. la·my·i Dall, 
from which it differs in having wider and more angulated ribs and 
no secondary riblets. 

Known only from the type locality. 

GLYCYMERIS HILLSBOROUGHENSIS Mansfield, n. sp. 

Plate 10, Figures 9, 11 

Shell small, rather solid, nearly equilateral, the posterior side being 
more produced. Right valve of holotype sculptured over the middle 
and sides with about 32 narrow, angular riblets which are separated 
by interspaces slightly wider tha~ the riblets. The riblets over the 
posterior and anterior sides are similar to those over the middle part 
of the shell except they are weaker and more closely spaced. Ribs 
overrun by concentric threads. 

Holotype, a right valve (U. S. National Museum, no. 495967), 
measures: Length, 10 mm.; height, 9.2 mm.; convexity, 2.6 mm. 

Type locality: Station 12766, Blackwater River at S. A. L. Ry. 
crossing, Hillsborough County . 

Horizon: Suwannee limestone, O ligocene. 

The description is mainly based on a small and fairly well-pre­
served specimen. 

G. hillsbo1·oughensis differs from G. lam)1i Dall in having sharper 
ribs which are separated by much wider interspaces. It closely re­
sembles G. acnt-icosta.ta plaisa \ Voodring, from Bowden, Jamaica, 
though it is much smaller. 

Other occurrence: Specimens, preserved as molds, from stat ion 
6828, Newland Spring, Suwannee County, appear to be the same as 
or are closely related to C. hillsboroughensis. 

GLYCYMERIS SUWANNENSIS Mansfield, n. sp. 

Plate 10, Figures 2, 14 

Shell of moderate size, inflated, circular in outline. Beaks rather 
low. S ides· rounded, not keeled. Sculpture consisting of fine, even, 
closely spaced radial threads of about the same strength over the ·whole 
shell and fine concentric growth lines, producing with the radials a 
faint cancellate ornamentation. Cardinal area narrow. Hinge teeth 
rather strong, about 10 on each side of medial line. 
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Cotypes (U. S. Na tional M useum, no. 495969) measnre: Larger 
va lve showing outline of shell but with ex ternal surface corroded: 
Length, 22 mm. ; height, 21.8 111111. ; diameter, 12.5 111111 . Smaller va lve 
revealing external sculpture, but with ventral portion of shell missi ng: 
Length, about 17 mm. ; diameter, 9 m111. 

Type locality: Station 6774, rock island, in Suwannee River , about 
half a mile above hi ghway bridge at YV hite Sp rings, F la. T. W. 
Vaughan ancl C. 'vV. Cooke, collectors. 

Horizon: Suwannee limestone, O ligocene. 

None of the specimens from the type locality are perfect. 

G. suwan:l! ensis differs fro m G. j a111aicensis Dall in lacking the 
weak keel on the posterior side and the shallow depress ion in front of 
it, ami in hav ing much finer radial threads on the umbonal area. 

O ther occurrences: Stati on 12762, 2;Y-I miles sou th of Zephyrhill s, 
Pasco County, F la.; station 11109, 1 y; miles north of Live Oak, Su­
wannee County, Fla.; station 12766, Blackwater Creek at crossing of 
Seaboard A ir Line Rai lway, Hillsborough County. 

GLYCYMEBIS sp. = GLYCYMEBIS SUWANNENSIS Mansfield? 

A number of poorly preserved specimens at station 12314 ( upper 
bed at Cum mer Lumber Co . lime pit, Kendr ick, Niarion County) and 
at station 11186 (m idway between Lowell and Sparr , Marion County), 
though closely related to G. suwamz ensis Mansfield, appear to be slightly 
different from that species. These have la rger and higher shells than 
Glycymeris suwannensis and a re sculptured with more widely spaced 
radials over the umbonal areas. In other features revealed there ap­
pears to be no difference. 

Horizon : Tampa limestone, lower Miocene. 

Subfamily ARCI N AE 
Genus ARCA Linnaeus, 1758 

S ubgenus ARCA, s. s. 

ABCA (ABCA) UMBONATA Lamarck 

1819. Area ulllbOiwla Lamarck, I-li stoire naturelle des animaux sa ns Yer tebres, 
vol. 6, p. 37. 

1835. A rca umbonata Lamarck, idem. 2nd eel. , vol. 6, p. 462. (Synonymy in part 
ex clu ded .) 

1847. .'/rca wn vonala Lamarck. Phi li ppi, Abbi ld ungen and Dcschrc ib ~ 111 gcn 
Conchyli•:n, \'Oi. 3, p. 14, pl. 4, figs. 3a-c. 

1873. iJarbatia. IJrmac::yi GalJb, Geology of Santo Do mingo : Am. P hi los. Soc. 
Tra ns .. vol. IS, p. 254. 

1887. Arm i111bricata Brugu i0re. Hei lp rin, vVagner Free Inst. Sci. T rans., vol. 
I, p. 118. 

13-G. SU I' \'t'Y 
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1887. Area lislcri ? P hili ppi. Heilpri n, Wagner Free Inst. Sci. Trans., vol. 1, 
p. 11 8. 

1889. Arcn i111bricala Br ugui er e. Dall , U. S. Nat. Mus. Bu ll. 37, Jl. 40. 
1915. A rea u111b011flla Lamarck. Dall, U. S. Nat. Mu s. Bull. 90, p. 11 8, pl. 17, 

figs. 6, 8. 
1917. Area um bo11ala Lamarck. Sheldon, Palaeontographica Americ ana, vol. 1, 

no. 1, p. 8, pl. 1, figs. 12- 17. 
1917. Arra umbo11ala Lam;; rck. Maury, Bul l. Am. Pa leontology, vol. 5, no. 29, 

p. 163, pl. 30, fig. 11. 

T he shell of Area umbo nata is rather large and irregula r in outline. 
The posterior end is more expanded than th e ante rior. The byssal 
opening occupi es more than half of the ventral margin. T he posterior 
keel is prom inent. The area in front of the keel is slightly inflated 
forward to the byssal construction and behind medially depressed. 
The beaks are widely separated by th e concave cardinal a rea and pl aced 
at th e anterior third of the hinge line. The sculpture is composed of 
rather closely spaced radials over the di sk and anterior slope and or 
fewer and st ronger radials' over the posterior slope. Concentric g rowth 
lines fo rm imbricated denticles on the rad ials. O n the disk one or 

more finer radial s intercalate the primaries. 
Occurrci1Ce: "s ilex bed" at Ball ast Point, T ampa Bay (U. S. Na­

tional l\Juseum, no. 165 174); Sixmi le Creek, nea r Orient Stati on, Hill s­
borough County ( Tucker ); station 12292, Cherokee S ink, \ Vaknlla 
Coun ty; stat ion 7338, Tarpon Springs, Pinellas County; station 7080, 
old quarry, half a mile south of Rive r Junction ( rather large and im­
perfect specimen and identification uncer tain ); stat ion 13851. River 
Junction, 80 feet. above sea level; ( ?) , O ld Chattahoochee Land ing, 

echinoderm bed. 
Other occu rrences: T his species has been reported in time from the 

lower :M iocene to the R ecent. Dall10
' writes: 

"Thi s is a very widesp read species, both in tim e and geographi cal distribution 
at th e present day. It seems to have retreated from Florida water s to warmer 
regions during th e Miocene and returned th ere at about the end of the Pliocene 
epoch." 

ARCA (ARCA) GRAMMATODONTA Dall 

1915. .· /r ca gram malodonla Dall , U. S. Nat. M us. Bul l. 90, p. 118, pl. 20, figs . 
1, 2: pl. 22, fig. 3. 

Dall described thi s species as foll ows: 

"ShclJ resembling Arra f>amli ll a, but more inflated. r elati\·ely wider , with 
the ante rio r end of the shell projecting before th e angle where th e hinge line 
ends, a nd with the latte r rounded off; the posterior angle is similar ly less con­
spicuous and the poste rior truncation of A . f>arathw is r eplaced bv ~ round ecl ­
lanceolate profi le; the area of the present species is relatively \\'ider, and the 

'"'· D:1 l l. \\'.H .. 1.:. S. Nnt. J\lu se12 m Bul l. 90. p. 118. 1D15. 
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triang le formed by the resi liary grooves is shorter and more equilateral ; the 
anterior ra dial sculptnre is alternated, the stronger r ibs conspicuously beaded, 
whil e in A . pm·atilla they are nearly pla in, and a si milar difference characte ri zes 
all the radia l sc ulpture; the most marked di fference occu rs in the hinge teeth, 
wh ich in the pr esent species are sharply grooved verticali y, whi le th e teeth of 
rl . jJarati11a are smooth and rather small er ; leng th o f figured speci men 35, height 
15, max imum diameter 20 mm. 

"Tampa silex beds at Ballas t Point, Tampa Bay, F lorida ; E. ] . Post. U. 
S. Nat. Mus. No . 165175. 

"Like the other typical Arks thi s spec ies has a marked byssal gape, and being 
a nes tl er shows more or less incliviJual variation of form clue to situs." 

T he shell of thi s species is less inflated and relatively longer than 
that of A . u 111 bona fa Lamarck and has weaker radia ls on the posterior 
slope. The sculpture over the di sk and anterior slope closely resembles 
that on A . wmbonata.. 

Horizon: Tampa limestone, lower :AJ iocene. 

Occurrence : "silex beds" at Tampa Bay; station 12292, Cherokee 
Sink, \Vakulla County. 

ARCA (ARCA) PARATINA "TAMPAE M a nsfield , n, subsp. 

Plate 11 , Figures 2, 4 
1915 . ...-lrca paratilla Dall, U. S. Na t. M us. Bull. 90, p . 119 (par t) . 

Dall re ferred specimens from the ''silex beds" at Ballas t Point, 
Tampa Bay, F la., under the U. S. Nat ional lVI useum no. 165 177, to 
A rea paratina Dall , a species described frotn the Chipola format ion. 
These specimens differ from A. para /in a in a number of feat ures. 
Following is a description of the "silex beds" foss il : 

Shell small, thin, elongate, and sligh tly more expanded at the pos­
terior end than anterior. Beaks low, medially depressed, and situated 
7 millimeters from the anter ior marg in . Anterior margin narrowly 
rounded; ventral margin very broadly rounded except at the byssal 
foramen where it is weakly arched beakward; posterior margin fluted 
and nearly ve rtical with the hinge line. Back of shell weakly de­
pressed from the beak to the byssal foramen; anterio r side rounded; 
posterior end keeled and depressed between keel and posterior dorsal 
margin . Sculpture on posterior slope consists of 5 rounded . mod­
erately strong radials; on the keel and forward to medial depression, 
of 13 closely spaced radia ls about eq ual in strength to those on the 
posterior slope; between the med ial depress ion and ante ri or shoulder, 
of about 21 na rrowly spaced and fi ner radial s; and on anterior slope, 
of about 10 radial s about th e same strength as those on the posterior 
slope. The radials on the anterior slope a re intercalated with finer 
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radials. Cardin al a rea narrow, concave, marked in each valve by 
two g rooves which meet under the beak . I-I inge line stra igh t. H inge 
teeth smaller at the center of the hinge lin e and nearly e rect, whereas 

those at the ends a re la rger and oblique. 
H olotype : Left valve measures in leng th , 23.5 111111. ; height, 10.8 

mm.; diameter , 5 mm. 
Horizon: T ampa limestone, lower M iocene. 
An:a para/ina tampae diffe rs from A. paratina Dall in having a 

shorter and relatively broader shell and in the nature of sculpture ove r 
the di sk. T he radials on the di sk of the new subspecies a re mo re uni­
form in size than those on th e disk of A . parat ina.. It is closely re­
la ted to A . gra111matodon ta Dall , but it has a smaller. lovver , a nd more 
delica tely sculptured shell than that speci es. 

ARCA(?) XENDRICXENSIS Mansfield, n. s p . 

Plate 11 , F igure 8 

Shell rather la rge, subtrapezoidal in outline, and modera tely m­
fl ate cl . ~'I iddl e area of di sk depressed ; anterior side rounded; pos­
te rior side with a prominent r idge; in fro nt of the ridge the a rea is 
weakly in Aatecl and behind it the poste ri or slope is concave medi a lly . 
Beak situated at ante rior third o f h inge-l ine. Sculpture on an teri or 
s houlder and on arite rior slope consists of incised radi als w ith an occa­
sional interradial thread ; in the depressed area of fi rie r adi als alte rnat­
ing with fi ner radi als ; and on the posterior side above and below the 
ri dge of ra rher strong incised radials intercala ted w ith finer radi als. 
I n general, the rad ial sculpture on the ante rior slope, in f ront of the 
poste rior ridge, and on th e posterio r slope is similar except that the 
rad ials on the posterior slope a re st ronger than the rest. The radials 
in the m iddle part of the d isk a re fi ner than on any other part of the 
shell. F ine concentric lines overrun the radials fo rming, especially 
111 the cente r of the disk, a reticulate ornamentation. 

T he descri ption i3 based on a gutta-percha squeeze. 

Holotype, r ight va lve (U. S. National Museum no. 495970 ) meas­
ures: L ength , 45 111111 .; height, 28 111111 .; diameter, 11 mm. 

Type locality: S tation 1111 5, upper bed at Cummer L umber Co . 
lime pit near Kendrick, Marion County, F la. C. \A/. Cooke and D . 
S. Mosso111 . 

Hori zon : Tampa limestone, lower Miocene. 

T he new species apparently belongs in the same group as Area 
11 111 bonat a Lamarck. but it is less elongate than that spec ies a nd the 
sculpture on the ante rio r and posterior sides is di ffere nt . 
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Genus BARBA TIA Gray, 1842 
Subgenus PLAGIARCA Conrad, 1875 

BARBATIA (PLAGIARCA) MARYLANDICA Conrad 

1840. Byssoarca marylandica Conrad, Foss il s of the medial Tertiary of the U nited 
S tates, p. 54, pl. 29, fig. 1. 

1863. l:Jarbatia (Byssoarca) marslalldica Conrad, Acad . Nat. Sci . Philadelphia 
Proc. for 1862, p. 580. 

1864. Barbotia marylandica. Conrad. iVIeek, Check li st of the invertebrate fossils 
of North America; Smithsonian Misc. Coil. , 2'\o. 183, p. 6. 

1894. Barbotia marylandico Conrad. Vlhitfie ld, U. S. Geol. Survey Mon. 24, 
p. 48, pl. 7, figs. 2-4. 

1898. Barbatia (Calloarca) 111ar:,J/andica: Conrad . Dall, Wagner Free Inst. Sci. 
Trans., vol. 3, pt. 4, p. 623. 

1904. A rca (Barbatia) morylandica. Conrad. Glenn, l\•Iaryland Geol. Survey, 
Miocene, p. 3<.12, pl. 106, Jig. 7. 

1915. Barba.tia. (Cn /lom·ca) 11/0I'ylandica Conrad. Dal l, U . S. Nat. Mus. Bull . 
90, p. 119, pl. 4, fig. 3. 

1917. Area marylalldica Conrad . Sheldon, Palaeontographica A mericana, vol. 
I, pt. I, p. 14, pl. 3, figs. 5-7. 

1926. Barbatia (P lagiarca) 1/lar_vlalldica. Comad. Gardner, U. S. Geol. Survey 
Prof. Paper 142-A, p. 26. 

Conrad described this species in 1840 as follows: 

' 'Shell oblong, compressed, thin, with very numerous radiating granu lated 
striae; beaks not promi nent; base much contra cted or emarginate anterior to the 
middle; poster ior side dilated, the superior m argin very oblique and emarginate; 
extremity angulated, and situated · nearer to the line of the hinge than to that 
of the base; cardinal teeth minute, except towards the extremiti es of the cardinal 
line, where th ey arc comparatively very la rge and oblique; inner margin ent ire." 

T he type locality, as recorded by Conrad in 1840, is "Cliffs of 

Calvert," Md. 

The type is deposited at the Academy of Natural Sc iences, Phila­

delphia. 

The specimens from the Calvert formation of Ma ryland are trans­
versely constricted anterior to middle of the shell. The posterior ex­
tremity is more expanded than anterior end. The form fro m the '·silex 

beds" of the Tampa limestone that has been referred to Barbatia 
(Plagiarw) maryla11dica. is smaller, and the disk is less depressed than 

the Maryland form, but in other features it is very si milar to the :Mary­

land form . 

Occurrence: Tampa limestone, lower .Miocene, ' 'silex beds, " Tampa 

Bay ; Sixmile Creek, Hillsborough Coun ty (Tucker ) ; stations 12285 

and 7080, quar ry half a mile south of River Junction, Gadsden County. 
Suwann ee limestone, O ligocene, station 11113, Brooksvi lle, Hernando 

County; station 12308, 1Yz miles north of Live Oak, Suwan nee Coun ty. 
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(The specimens from stations 11113, 12308, 12285, are poorly pre­
served and the determination of the species is not conclusive.) 

Occurrence elsewhere: Florida, Chipola formation, Oak Grove 
sand, and Shoal River formation (Gardner); l\-iaryland, Calvert for­
mation; New Jersey, the marls of Jericho, Cumberland County. 

BARBATIA (PLAGIARCA) ARCULA Heilpriu 

1887. Area arcula Heiiprin, Wagner Free Inst. Sci. Trans., vol. 1, p. 118, pl. 16, 
fig . 65. 

1898. Barbatia (Calloarca) are~tla Heilprin. Dall, Wagner Free Inst. Sci. 
Trans., vol. 3, pt. 4, p. 624, pl. 33, fig. 4. 

1915. Barbatia ( Callon·rca) arcula Heilprin. Dall, U. S. Nat. i\Ius . Bul l. 90, 
p. 120, pl. 17, fig. 5. 

1917. Area. arcula Heilprin. Sheldon, Palaeontographica Americana, vo!. 1, 
No. 1, pp. 15, 16, pl. 3, figs. 8, 9. 

H eilprin described this species in 1887 as follows: 
"Shell moderately elongated, sharply angulated on the posterior slope, the 

dorsal and vertical borders near ly strai ght and parailel with one another; dorsal 
(hinge) line not much more than half the length of shell; anterior border pro­
jecting forward basally ; posterior border acutely angulatecl with the base; beaks 
anterior, not very prominent, nor very widely separated; ligamenta! area narrow; 
teeth al most obsolete in the middle of the hinge-line, becoming oblique toward 
either extremity; interior of shell deep; external surface closely ribbed, the ribs 
st rong ly imbricated by the rugose lines of growth; ribs most prominent on the 
posterior slope, where they are echinated. 

"Length, 1.7 inch; height to top of umbo, one inch." 

Dall redescribed this species in 1898 and figured a right valve (U. 
S. National Museum no. 107718) from the "silex beds," Ballast Point, 
Tampa Bay. Dall's description is as follows: 

"Shell subovate, thin, inflated, the bea\:s low and prosogyrous: the cardinal 
area narrow and very cl osely and minutely furrowed longi tudinally, the furrows 
showing a sl ight angle behind the beaks; sculpture of close-set, fine radial ribs , 
rather regularly imbricated at successive lines of growth; on the posterior dorsal 
slope are six or eight nodulous larger ribs; the beaks are si tuated a littl e behind 
the anterior third ; byssal foramen narrow, very anter ior; hinge with a few large 
A-shaped teeth at the ends, the middle teeth vertical, small, or even obsolete 
mesially; margins of the valve slightly or not at all crenulated by the sculpture. 
Length of shell 47. of ;,inge-line 30, height 31, diameter 26 mm. 

''Thi s species is very e\·enly and regularly fluted at the imbrications, differ­
ing in that respect from any of the other species mentioned here. It is notable 
al so for its inflated and thin valves and the bluntly truncate posterior end. though 
the latter may be abnormal." 

Holotype deposited in the \Vagner Free Institute of Science, Phila­
delphia. 
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Horizon: Tampa limestone, lower Miocene. 
Occurrence: Ballast Point "silex beds," Tampa Bay, Fla., type 

locality; station 12292, Cherokee Sink, \ iVakulla County, Fla. (an ex­
ternal mold of part of one valve). 

Subgenus ACAR Gray, 1842 

BARBATIA (ACAR) DOMINGENSIS (Lamarck) 

Plate 10, Fi~ure 13 
.1819. Area. dominge11sis Lamarck, Histoire nat. des animaux sans vertebres, vol. 

6, p. 40. 

\Voodring'"' has given a full synonymy of this species and evidence 
that Gmelin's name, Area 1'eticulata., is not available for this common 
\ i\1 est Indian species. 

The living shell is subrhomboidal in outline, heavy, and sharply 
rostrate posteriorly. T he anterior slope is steep . The beaks are 
broad, proximate, weakly depressed medially, and situated near the 
anterior end. The sculpture consists of strong concentric r idges or 
laminae, crossed by closely spaced radials which tend to nodulate the 
concentric ridges. The cardinal area is very narrow, slightly wider 
in front, and scored by, a few grooves running nearly parallel to hinge­
line. 

Occurrence: "silex beds" of the Tampa limestone ; station 12284, 
Old Chattahoochee Landing about halfway up the bluff, Gadsden 
County; station 6830, near Lloyd, Jefferson County. (The specimens 
at stations 6830 and 12284 are poorly preserved but appear to be 
B m-batia domiugensis.) 

Barbatia. domingeusis, in outside localities, has been reported from 
the lower l\liocene to the Recent. Its occurrence in the Eocene is 
questionable. 

Genus ARGOPSIS von Koenen, 1885' 

·ARCOPSIS ADAMSI (Dall) Reinhart 

1845. Area coelata Conrad, Fossils of the medial Tertiary of the United States, 
p. 61, pl. 32, iig. 2. (Not Area eoela ta. Reeve, 1844.) 

1863. Barbatia (Aear) eoelata Conrad (not Reeve). Conrad, Acad. Nat. Sci. 
Philadelphia Proc. for 1862, vol. 14. p. 580. 

1886. Area adamsi Shuttleworth . Dall, Harvard Coli. Mus. Comp. Zoology 
Bull., vol. 12, p. 243. 

1890. A rea (/lear) adamsii Shutt leworth Ms.? Smith, E. A., Linnacan Soc. 
London Jour ., Zoology, vo l. 20, p. 499, pl. 30, figs. 6, 6a. 

1898. Barbatia (Fos.w larea) adamsi (Shuttl eworth) Smith. Dall, Wagner 
Free Inst. Sci. Trans., vol. 3, pt. 4, p. 629. 

1915. Barbatia (Fossu larca) adamsi E. H. Smith . Dall, U. S. Nat. Mus. Bull. 
90, p. 121. 

'"" ·woodr·ing, \\' . P., Carnegie Jnst. ·washington Pub. 36 6, pp. 36, 37, 1925. 
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1917. Area adamsi (Shuttleworth) Smith. Sheldon, Palaeontogr aphica Ameri­
cana, vol. 1, no. 1, p. 22, pl. 4, figs. 16-18 ; pl. 5, fig. 1. 

1919. A1·ca (Barb atia.) adamsi (Shuttleworth ). Gardner and A ldrich, A cad. 
Nat. Sci . Philadelphia Proc., vol. 71 , p. 18. 

1925. Fossularca (Fossularca) adamsi saw/dusi vVoodring, Carnegie Inst. Wash­
ington Pub. 366, p. 51 , pl. 5, figs. 16, 17. ( Subspccific name sawkinsi sup­

pressed, Carnegie Inst. Washington Pub. 385, p. 18, 1928.) 
192o. Barbatia ( Fossularca) adamsi (Shutt leworth Ms.) Dall. Gardner, U . S. 

Geol. Survey Prof. Paper 142-A, p. 28, pl. 5, figs. 1-4. 
1932. Area ( Fossularw) ada111si (Shuttl eworth Ms.) Dall . Mansfield, Florida 

Geol. Survey Bull. 8, p. 45, pl. 7, figs . 1-3. 
1935. .rl reo psis adamsi (Smith ). Reinhart, Bulletin du iVIusee royal d'Histoi re 

Natu relle de Belgique. Tome XI, no. 13, pp. 31, 32. 

This species is recognized by its trapezoidal outline, the emarginate 
ventral margin, its cancellate and denticulate sculpture, and its dia­
mond-shaped muscular impression beneath the beaks . 

Three poorly preserved shells, identified as "Barbatia a-da:msi" by 
Dall, are in the collection of the U . S. National Museum (no . 165179) 
from th e "si lex beds" of the Tampa limestone at Ballast Point, Fla. 
All these specimens are corroded and the sculpture is only faintl y in­
dicated. These may belong to A rcopsis adawsi. 

This species has been reported from the lower Miocene to the 
Recent . In the Recent. it ranges from Cape Hatteras to B razil, in 10 
to 35 fat homs. 

Genus AI\' ADr\RA Gray, 1847 

ANADARA LII.TIDENTATA BALLISTA M a n s field, n. subsp. 

Pbte 12, Figures 3, 5 
1898. Scapii!Irca ( Scapharca) latidc/lta ta Dall, vVagner Free Inst. Sci. Trans., 

vol. 3, pt. 4, p. 638 (part). 
1915. Sca.plwrca latidclllafa Dall , U. S. Nat. Mus. Bull. 90, p. 121 ( part) . 
1917. Area. latidrllla/ a. Dall . Sheldon, Palaeontographica Americana, vol. 1, pt. 

1, pp. 33, 34 (part). 

Shell small , suotrapezoiclal, moderately convex and twisted. Beak 
rather low, prosogyrate, sulcate anterior to middle, and situated 3 
miJiimeters from anterior margin . Middle, anterior side, and posterior 
side of shell rounded; ventral margin arched beakward in posterior 
region. Sculpture consists of 24 strongly beaded, evenly spaced, mod­
erately strong ribs separated by spaces about the width of the ribs. 
Cardinal area narrow, nearly smooth, fa intly marked by three angled 
grooves. Hinge line nearly straight, provided with about 37 some­
what broken, nearly erect teeth. 

Holotype, left valve (U. S. National Museum no. 149010) meas­
ures: Length, 15 mm.; height, 10.2 mm. ; diameter, 5.2 mm. 

Type locality: Ballast Point, Tampa Bay, Fla. 
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Horizon: Tampa limestone; lower Miocene. 

The new subspecies has a more twisted shell than A nadara lati­
dentata (Dall) and is sculptured by wider, more strongly beaded, and 
fewer ribs by six. It closely resembl es "Barba.tia. (DilnvGJ'ca) ., per­
plum \Vood ring, a species from the Bowden marl of Jamaica. 

Only one well preserved shell is available and thi s constitutes the 
holotype. 

ANADARA HYPOMELA (Dall) 

1898. Scap!rarca (Scapharca) hypo11:ela Dall, vVagner Free Inst. Sci. Trans., 
vol. 3, pt. 4, p. 637, pl. 33, fig. 1. 

i915. Sraplzarca hyponzela ·D;:tll, U. S. Nat. :M us. Bull. 90, p. 121, pl. 17, fig. 7. 
1917. Area hypomela Dall. Sheldon, Palaeontographica A mericana, vol. 1, pt. 

1, p. 34, pl. 7, figs. 22-25. 
1926. Dilu<·arcc: (Dilwcarca) lzyf>omcla (Dall). Gardner, U. S. Geol. Survey 

Prof. Paper 1·t~-A, p. 29, pl. 5, fig 12. 

Dall described this species as follows: 

''Shell of moderate size, long, inHated, with rather low, mesially compressed, 
prosogyrate beaks; left valve with about forty-three deeply channeled, flat-topped 
ribs with fine, regular, concentric beading, except on the posterior slope, where the 
ribs are lower, flatter, and obsoletely channeled; near the margin some of the 
ribs have a second set of liner grooves; hinge-line straight, anterior end descending 
vertically, then obliq uely rounded into the base, which is nearly parallel with the 
hinge-line; the posterior end descends more obliquely and the basal angle is pro­
longed a little and rounded; the inters paces between the ribs in both valves arc 
very narrow, and on the right valve the beading is less conspicuous; the cardinal 
a rea is somewhat concave, flattish, with three or four concentric grooves in lozenge 
form; teeth of the hinge simi lar. numerous, not interrupted, short, vertical , the 
distal teeth a little longer and more oblique; margin of the valves fluted, the ri ght 
valve sl ightly smaller than the other. Lon. SO, alt. 25, cliam. 20 mm. 

Holotype: U. S. National Museum no . 114800. 

T ype locality: Station 2212, Tenmile Creek, 1 mile west of Baileys 
Ferry, Calhoun County, Fla. 

A number of small specimens preserved as silicious pseudomorphs 
(U. S. National Museum no. 165180), collected from the "silex beds" 
at Ballast Point, Tampa, Fla., appear to be the same as specimens of 
Anadara hypomela. of the same size from the Chipola formation. 

Occurrence elsewhere: Sixmile Creek, Hillsborough County. 
Specimens preserved as ex ternal molds that appear to belong to A1la­
dara hypomela. ( Daii) at station 12292, Cherokee Sink, Vl akuila 
County; station 12735, 11 miles slightly southwest of Tallahassee, Leon 

County; station 4998, railroad bridge over Sixmile Creek, Hillsbor­

ough County. 
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1898. 

1915. 

ANADARA HYPOMELA SILICATA Mansfield, n. subsp. 

Plate 12, F igures 1, 4 
ScafJitarca (Scap lw-rca) lt :ypo lll cla Dal!, vVagner F ree Inst. Sci. Trans., 
vol. 3, pt. 4, p. 63/ (part). 
Scapizarca hypo111cla Dall, U. S. Na l. Museum Bull. 90, p. 121, pl. 21, 
figs. 17, 18 (exclude reference to Chi [lola marls and fig. 7 on pl. 17) · 

A number of larger specimens from "silex beds" at Ballast Po int 
that Dall identified as ''Scapharca'' llypomcla differ from specimens 
from the Cbipola formation, the type locality of the species, in having 
more inflated and shorter shells with a more truncate posterior end. 

The figured holotype of the new subspecies, a lef t valve, has 37 
ribs. The figured paratype, a right valve, has 37 moderately incised 
ribs. 

The holotype (U. S. National Museum no. 165 181) measures: 
Length, 29 nun .; height, 18 mm.; diameter, 9.2 mm. The fi gured para­
type, a right va lve, measures : Length, 21 mm.; height, 15 mm .; diam­
eter, 7.4 mm. 

Type locali ty: "silex beds" at Ballast Point, Tampa Bay, F la. 
Horizon : T ampa limestone, lower Miocene. 

ANADARA TARPONENSIS Mansfield, n. sp. 

P late 12, Figures 2, 6, 7 

Shell small , semiquadrate, strongly inflated, ineq u ilateral and equi­
valve. Beaks high, somewhat flattened, and situated near the anterior 
th ird of length of hinge-line. Posterior side very steep and weakly 
concave medially ; middle of di sk slightly rounded; anterior slope 
evenly and nar rowly rounded. The sculpture consists of 21 to 24 
rounded, weakly nodulous on better preserved specimens, nearly equal­
sized ribs separated by interspaces about as wide as the ribs. The 
ribs on and in front of the posterior ridge are a little stronger than 
the others . . There are fiv e to six ribs on the posterior slope . Cardinal 
area marked with about five arched grooves. H inge-line nea rly 
straight. Character of teeth not clearly revealed. 

Cotype, r ight valve (U. S. National Museum no. 495971) measures: 
Length, 15 111111.; height, 13 mm.; diameter, 9.5 mm. O ne specimen 
is a little larger than the larger cotype. 

Type locality : Station 7358, right bank of Anclote Rive r, about 300 
yards above wagon bridge at Tarpon Springs, Pinellas County, F la. 

Horizon: Tampa limestone, lower Miocene. 
Other occurrence : One poorly preserved specimen collected at 

stat ion 7176, River Junction, at an elevation of 74 feet above sea level, 
may belong to the new species. 
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Auadara tm-pon ensis appears to be related to "A rea (Scap harca)" 
silverdaleusis Kellum from th e Trent marl of North Carolina. 

Superfamily OSTH.ACEA 
Family O STREIDAE 

Genus OSTREA Linnaeus, 1758 

OSTREA VAUGHAN! Dall 

1915. Ostrea ·uauglza11i Dall, U. S. Nat. lVIu seum Bull. 90, p. 123, pl. 19, fig. 6. 

Following is Dall's description of this species: 

' 'Shell solid, heavy, with the external sculpture of both valves similar, com­
posed of closely adjacent concentric imbrications or overlapping lamellae corre­
sponding to the incremental lines, with no trace of any radial sculp ture; upper 
valve [right ] moderately convex; beak st rongly recurved, with a deep wide medial 
liga mentary sulc us [on left valve]; the in1~er margin; of th e valves near th ~ hinge, 
with a sparse dent iculation, especially on the anterior margin . L ength 120, width 
85, depth of paired valves 60 111111. 

"Ballas t Point, Tampa Bay, either from th e silex beds or the limestone im­
mediately above them; E. J. Post, U. S. Nat. Mus. No . 166092." 

The anterior side of each valve is thicker ancl externally higher 
than the posterior. 

Horizon: Tampa limestone, lower Miocene. 

This species was collected in 1936 at station 13848, from dredgings 
taken at a depth of 32 to 36 feet below water level at Hooker Point, 
upper Hillsborough Bay. 

Other occurrences: Station 12293, vVakulla Railway Station, \71/a­
kulla County, Fla. ; station 12300, IX miles northeas t of Lloyd, Jef­
ferson County, Fla. 

OSTREA RUGIFERA Dall? 

1898. Os/1-ea sel/aefonnis var. rugifcra Dal l, Wagner Free Inst. Sci. Trans ., 
YO!. 3, pt. 4, p. 67S. 

1915. Ostrea sellae{or111is var. Tugifera Dall, U. S. Nat. M useum Bull. 90, p 123. 
1926. Ostrea mgifera Dall. Gardner, U. S. Geol. Survey P rof. Paper 142-A, 

p. 41, pl. 10, figs. 1, 2. 

Two small specimens, collected from station 2115, "silex beds" of 
the Tampa limestone, Ballast P oint (U. S. National Museum no. 
153875 ) appear to belong to 0. ru.r;ifcra Dall, a species occurring 
abundantly in the Chipola formation at its type locality. Specimens 
collected at station 10111, bed no. 2 at F all ing W ater, Washington 
County, appear closely related to 0. rug-if era, but are too small to de­
termine definitely their relationship. 
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OSTREA NORMALIS CADUCAQUA Mansfield, n. subsp. 

Plate 12, Figure 8; Plate 13, Figure 6 

Holotype, right valve, of medium size, very thick and heavy, ex­
ternally arched and within weakly concave. Beak and early part of 
shell corroded, but middle and ventra l a rea sculptured with rather 
closely spaced concentric imbricat ions. Ligament area strongly a rched 
medially and moderately long; muscle scar deep. The description is 
based on a single right valve. A number of young specimens collected 
f rom the same bed as the holotype, which may or may not be the same 
species, have an undulat ing surface without visible rad ials. 

I-Iolotype (U. S. National Museum no. 495972) measures: 
Length, 65 111111.; height, 96 mm.; convexity, 40 mm. 

Type locality: Station 7244, Falling Vlater (NW.;;,i sec. 27, T . 4 
N., R. 13 \ V.), 4 miles south of Chipley, \ \ ' ashington County, no. 2 
of sec tion. C. V\T. Cooke and V·/ . C. Mansfield. 

Horizon: Tampa limestone, lower :Miocene. 

Ostrca uor111alis cad ucaqua differs from 0. nornzalis Dall in having 
a much thicker shel l and more closely spaced concentric lamellae. 0. 
uonnalis Da11 probably is a descendant of 0 . normalis caducaqua. 

OSTREA aff. 0. ANTIGUENSIS Brown 

A number of internal molds of the genus Ostrea have been col­
lected from the echinode rm bed at Old Chat tahoochee Landing, Gads­
den Cou nty , at an elevation 77.4 to 78.4 feet above sea level, which 
cannot be specifica11y determined. The molds represent mainly thin­
sheiled, high lower va lves "·ith 5 to 7 strong radials. The form sug­
gests a relationship to both 0. <ricllsburgeJtsis Conrad, an Oligocene 
species. and 0. antigucnsis Drown, a common species in the Antigua 
formation. The number of ribs appears to be fewer than on most 
specimens of 0. vicksbttrgensis. 

Internal molds, closely resembling those at O ld Chattahoochee 
Landing, have been collected at Arredonda, near Gainesvi lle, Fla., and 
questionably refer red to 0. v icksburge11s is. One small valve collected 
from the Suwannee li mestone at station 11113 at Brooksville, Her­
nando County, and another from station 12298, 1 y; miles east-south­
east of Flint R ock, Fla., may be closely related to the form at O ld 
Chattahoochee Land ing. 

I-:Iorizon: T ampa limestone (basal part) , lower Miocene. 



MOLLUSKS OF TAMPA ,\ND SUWANNEE Lii\!ESTONES 205 

Superfamily PECTINACEA 
Family PECTINIDAE 

Genus CHLA:MYS Do lten, 1798 
Section CI-JLAMYS s. s. 

CHLAMYS (CHLAMYS) CROCUS Cooke 

Plate 13, Figu re 3 

1919. Pecten crocus Cooke, Carnegie Jnst. \•Vashington Pub. 29 1, p. 135, pl. 9, 
figs. 2a, 2b; pl. 11 , fig. 9( ?). 

1934. Chlamys (Chlalll.J'S) cro·cus Cooke. Tucker, Am. l\[idland Naturalist, 
vo l. 15, p. 614, pl. 25, fig. 3. 

The following is the original description of this species: 

"Shell equi valve, inequilatcral, moderately convex; about 22 round ribs, sepa­
rated by slightly narrower interspaces; surface of the ribs with curved imbri­
cating spines, convex towards the umbones, and with very faint radiating striae; 
interspaces with sculpture of fine, close-set, concentric striae; near the ventral 
margin a small thread appt'ars in each interspace; submargins depressed, orna­
mented with small radial threa ds and fine concentric st riae; ears moderately large, 
su bequal, with radial, nodose riblets. 

"Alt. , 39 mm.; lat., 36 mm.; diam., g mm. 

"Locality.-Roaclside, descent to Crocus Bay, Anguilla, station 6893, also 68CJ4 
a nd 6965, Vaughan. 

"Geologic hori::on.---Oligocene. 

"Typc.-V. S. Nat. Mus. 1\o. 167079." 

Occurrence in Florida: Tampa limestone, lower ..\ fiocene, station 
2470, 1 mile west of Bartow, Polk County; station 11117, Orient Sta­
tion, Sixmi le Creek, Hillsborough County; station 12753 (Ponton 
and Mansfield), station llll 5 (Cooke and rvl ossom) , upper bed at 
Cummer Lumber Company quarry, near Kendrick, Marion County; 
station 12292, Cherokee Sink, Wakulla County; station 12293, Vla­
kulla R. R. Station, \ iVakulla County; station 12300, 10 mil es north­
east of Lloyd, Jefferson County; station 12725, Bai leys old ferry, Cal­
houn County; station 101ll , station 7244, Falling \\1ate r, \Vashington 
County, bed no. 2 of section; station 12282 (Ponton and Mansfield). 
station 2565 ( Dall), station 3405 (Vaughan ), Old Chattahoochee 
Landing, echin oderm bed, elevation 77.4 to 78.4 feet above sea level ; 
station 7177, Old Chattahoochee Landing, bed no. 3, elevation 80-90 
feet above sea level (Vaughan) ; station 7169, O ld Chattahoochee 
Landing, bed no. 6, elevation 122.5 to 124 feet above sea level 

(Vaughan); station 12283, O ld Chattahoochee Landing, elevation 155 
to 165 feet above sea level (Ponton aml Mansfield). 

The specime ns collected at Old Chattahoochee Landing are pre­

served mainly as external molds of the original shell s. The impres-
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sions taken from these molds appear to represent the same speCles as 

actual shell s coll ec ted elsewhere. 
Some of the specimens appear to be as closely allied to Ch!amys 

clcvci Cooke as to Chlam)'S croCifs Cooke. As both C. clr~'ei and C. 
n·ocus occur at the same. station they may be only varietal form s of 

the same spec1es. 

CHLAMYS (CHLAMYS) ANGUILLENSIS Guppy 

Plate 14, Figure 6 

1R67. P('(tcn Oll[}uillensis Guppy, Sci . Assoc. Trinidad, Proc., p. 175. 
1874. Pecten anguillcnsis Guppy, Gee!. Magazine, Dec. 2. vo l. 1, p. 446, pl. 18, 

fig. 24. 
1898. Pecten (Chla mys) Oll .rJUillcllsis Guppy. Dall , ·wagner Free Inst. Sci. 

Trans. , vol. 3, pt. 4, p. 715. 
1913. Pccte 11 ( Chla 111 ys) OII[)Uilfcllsis Guppy. Brown, Acad . Nat. Sci. Phi la­

delphia, Proc., vol. 65, p. 602, pl. 18, figs . 4, 6, 7, 8. 
1919. Pecten ( Chla111 ys) Oll .rJ Hillellsis Guppy. Cooke, Carnegie In st. \Vashington 

Pub. 291. p. 132, pl. 10, figs. 1a, b, 2. 
1929. Pecten a11guillrnsis Guppy. Cooke and Mossom, Florida State Geol. Sur­

vey Twentieth Ann. R rpt., pp. 70, 96. 

The following is Guppy's or iginal descripti on of thi s species : 

"Shell fan-sh aped, ornamented with r ad iate muri cate striae, and about 10 or 11 
prominent rounded ribs, which a re crossed by concentric striae, th e conca\'e inter­
spaces broader than the ribs. Upper vah·e nearly flat , lower one gently concave. 

"lviioccne of Anguill a, allied to P . j•crdee11sis Tuomey and Holmes, North 
Ameri ca." 

Only one imperfect right valve. collected at station 10111 , Falling 
\Vate r, 4 miles south of Chipley, \ Vashington County, Fla ., is ac­
cessible. The dorsal area has been broken off. This specimen has 14 
ribs, which are ornamented on their summits vvith 3 radials, the middle 
radial occupying the middle of the rib . The Florida specimen re­
sembles more closely specimens from the lower bed at Hodges Bluff, 
Antigua, than those from the upper bed at that locality. It differs 
slightly, however, from the Antigua specimens in having narrower 
and more numerous ribs by 3. 

Section AEQUIPECTEN Fisher, 1887 

CHLAMYS (AEQUIPECTEN?) FLINTENSIS Mansfield, n . sp. 

P late 14, Figures 1, 3 
1898. P ecten (Lyropccten) sp. indet. a. Dall , 'Nagncr Free In st . Sci. Trans., 

vol. 3, pt. 4, p. 725. 

Dall'" in 19 16 described and fi gnrecl a specimen (U. S . Nat ional 
lVIuseum no. 1667 11 ) from station 7075, east bank of Flint R iver, 

"' D a ll , W . H., U . S. N:1t. Mu s . Proc., v o l. fi l. n o . ~1 62. p . -1 9~ . p l. 8·1, fig. 9. 1916. 
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about 1 O!h miles belo·w Bainbridge and just above Lambert I sland, 
Ga., and named it P ecten (Lyropecten?) alpha. Dall included in the 
species also a formerly undetermined specimen from Suwannee Sul­
phur Springs, Suwannee River, Suwannee County, Fla (U. S. National 
iVI useum no. 137901 ). The specimen from Flint River is regarded 
here as the holotype of P. alpha Dall . Better preserved specimens of 
the form from Suwannee River, including both valves, collected in 
1930-31 , prove to he different from P. alpha Da11 and are here referred 
to a new species, ChlallL)IS (Acq uipccft'll?) fliutensis, with the fo llow­
ing description: 

She11 of mode rate size, slightly longer than high, thin , suborbicular 
in outline, nearly equilateral and nearly equivalve, weakly compressed 
over the umbonal area and moderately convex over the middle part 
of the disk. Right valve with 12 ribs; those over middle of the disk 
are strong, while those on the sides g radua1ly dimini sh in strength. 
The anterior rib is thread-like and situated at the upper border of the 
submargin and the posterior rib is slightly stronger than the ante rior 
and situated at the upper border of the submargin. The ribs barely 
or faintly reach the beak. The ribs are rounded, widely spaced, and 
a re nearly smooth except for a ve ry fin e, medial rai sed thread and 
weak concentri c undula tions. Submargins smooth. Ears large, the 
right being a little longer than the lef t . Right ear with a deep byssa l 
notch and marked with 5 strong, scaly radials; left ear without radials. 
Left valve with same number and similarly arranged ribs as right 
valve; ear s large and without visible radials. 

Dimensions: Cotypes (U.S. National Museum no. 495973). R igh t 
valve: Length , 41.5 rnm. ; height, 37.5 mm.; convexity, 7 mm. Left 
valve: Length, 46 mm.; height, 41 mm. 

Type locality: Station 12298, 10 miles east-southeast of Flint 
Rock, J efferson County, Fla. 

Horizon: Suwannee limestone, Oligocene. 
Chlamys fhntensis differs from P ecten alpha Dall in the absence of 

radials on the disk of the shell and on the posterior ear of the right 
valve and also in having a flatter umbonal area. It belongs to the 
same group as P ecten vmm Cooke, a species co11ected at Crocus Bay, 
Anguilla, and is si milar to it in a number of features, but differs from 
it in having a fl atter umbonal area and fewe r and stronger ribs. Per­
haps the new species is more closely related to Pecten vaun ·wythei 

H ertlein, a variety from La Cruz and Santiago, Cuba, but it has fewer 
ribs hy 3 than that variety and apparently lacks the striations on the 
anterior ear of the left valve that the variety wythei possesses. It is 
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also related to Clzlamys (A equi pecten) phrygium Dall, a 1 iving species 
ranging from Cape Cod to the \¥est Indies. The section to which 
the new species belongs has not been fully determined . It is ques­
tionably placed in the section A equipecten . 

Occm-re1ice: Station 11110, Suwannee Sulphur Springs, Suwannee 
County; stations 11109 and 12308, 10 miles north of Live Oak, 
Suwannee County; sta tion 3672, \i\ acissa swamp, Jefferson County; 
station 12299, ·walker Spring, Jefferson County; station 12737, 7.9 
miles west of Perry, Taylor County. 

CHLAMYS (AEQUIPECTEN) a1f. C. VAUN WYTHEI Hertlein 

Plate 13, Figure 1 

A moderately large specimen (Fla. no. 3745) collected at Lyles 
old quarry, 10 miles north of Live Oak, Suwannee County, Fla., by 
the Florida Geological Survey, may be related to a form originally 
identified as ''P . vaun var. flabellum" Cooke,"• a species from the 
"Oligocene" at La Cruz and Santiago, Cuba. 

The Florida specimen, a right valve, is not perfect; the umbonal 
area and the lower anterior margin have been broken off. The speci­
men is nearly equivalve, depressed in the umbonal area and weakly in­
flated over the middle part of the disk. Ribs 16 in number, mainly 
rounded, apparently smooth, and separated by slightly narrower inter­
spaces. The ribs over the disk are nearly of the same size except those 
on the anterior side which are weaker. The rib at the upper edge of 
the anterior submargin is very small. The Florida specimen, though 
much larger than the Cuban specimens, measuring about 50 milli­
meters in length and about 45 in height, agrees with them in all features 
discernible and may belong to the same species. 

Horizon: Suwannee limestone, Oligocene. 

Section LYROPECTEN Conrad, 1863 

CllLAMYS (LYROPECTEN) BB.OOXSVILLENSIS Mansfield, n. sp. 

Plate 13, Figures 2, 4, 5 

Shell of moderate size, slightly inequilateral, the posterior side 
being slightly produced, both valves inHated, the left weakly and the 
right more strongly. Both valves with about 20 similarly sculptured 
ribs. Ribs a little narrower than interspaces, strong, rather wide, 
nearly square in outline, weakly undercut on the sides and sculptured 
mainly on top with an incised longitudinal line and occasionally on 

10
' Cooke, C. · \v .• T e rtiary mollusks from the Lee ward Islands and Cuba: Car­

negie Institute of \Vashing t on Puh. No. 29 1, p. 13~, pl. S, figs. 6a, b, ~. 191~. 
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:he marginal ribs by two weakly incised lines. Interspaces with one 
strong medial thread on the distal part of the disk but not present 
over the beak or early part of the shell. \Vhole surface of disk con­
centrically sculptured with marginally raised, rather coarse, scabrous 
lamellae. There are about 4 of these lamellae to a millimeter on the 
early part of the shell and 2 to a milliineter on the distal ends of the 
larger shells. Submargins without any distinct radials but with 
~cabrous concentric sculpture. Right auricle on right valve with a 
rather deep byssal notch and sculptured vvith 3 or 4 rather strong 
scabrous radials. Left auricle raised along dorsal margin and sculp­
tured with about 5 weaker 5cabrous radials . Auricles on left valve 
sculptured with scabrous radials . 

Dimensions: Holotype, left valve (U. S. National Museum no. 
495974), length, 40 mm.; height, 40 mm. Paratype, right valve (U. 
S. National :Museum no. 496234), length, 44 mm.; height, 42 n11n. 

Holotype locality: Station 12322, quarry three-fourths mile south­
west of Brooksville, Hernando County. Paratype locality: Station 
12758, 5.9 miles northeast of Brooksville. 

Horizon: Suwannee limestone, Oligocene. 
Occurrence: Station 12318, 5 miles west of Brooksville, Hernando 

County; station 12757, 10.2 miles northeast of Brooksville, Hernando 
County; station 12758, 5.9 miles northeast of Brooksville; station 
12321, 3 miles east of Brooksville; station 11116, Blackwater River 
at Seaboard Air Line Ry. crossing, Hillsborough County; station 
10116, bed no. 1 of section at Falling Water, Washington County. 
(Fragments; identification uncertain.) 

Chla.Jilys brool~svillcnsis is similar to C. gabbi Dall, a species re­
ported from Antigua and Anguil la Islands, in the character of sculpture 
and number of ribs but differs from that species in having more inflated 
and less oblique shell. An unnamed species from Cedar Grove (sta­
tion 10046) and from 20 miles south by east of Chipley (station 7240), 
\Vashington County, F la., is very closely related to C. brooksvilleusis. 
This species appears to be nearer "Pecten" estrellanns Conrad, the 
genotype of the section Lyropecten, than to ((Pecten" ventricosus 
Sowerby, the genotype of the section Plagioctenium. 

CHLAMYS (LYROPECTEN) LIVEOAKENSIS Mansfield, n. sp. 

Plate 16, Figures 1, 8 

Shell of moderate size, subequilateral, both valves about equally 
inflated, with 19 to 21 ribs. Ribs narrowly rounded on early part of 
disk and broadly rounded at distal ends. Ribs without radial sculp-

14-G. Survey 
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ture on early part of di sk. but arc weakly trica rnate at distal ends. 
J nterspaces with one weak radial thread at the distal end . \ Vhole 
shell concentrically sculptured with ra th er coarse marginally erec t 
lamellae. Sculpture on right auric le of right valve not di st inctly in­
dicated. Posterior auricle of left valve marked with faint scabrous 
radial threads. The description is based mainly upon the left va lve, 
as only one poorly preserved right valve is ava ilable. 

Dimensions: Larger cotype, left valve (U. S. Nat ional M useulll 
no. 4S!5975) : Length, 35 mm .; height, 34+ mm. 

Type locality: Station 12308, old Lyle quarry, l ;h mil es north of 
Live Oak, Suwannee County. 

Horizon : Suwannee limestone, O ligocene. 
This spec ies differs from Ch!a mys brooksvillensis and Ch/anz ys 

li<•e oa!?C nsis wannensis in having more closely spaced ribo. 
Other occurrences: Station 12766, Blackwater Creek, at Seaboard 

Air Line Ry. crossing, Hillsborough County ; station 12318, 5 miles 
west of Brooksville, Hernando County; station 12317, 10.2 mi les west 
of Brooksvi lle, Hernando County. The specimens fro m near Brooks­
ville and from Dlackwater River are poorly preserved and appear to 
have slightly narrower ribs than specimens from the type locali ty and 
may he a varietal form . 

CHLAlilYS (LYROPECTEN) LIVEOAKENSIS WANNENSIS Mansfield , n. subsp. 

Plate 14, F igu res 2, 5 

Shell rather large, subequilateral, right valve slightly more inflated 
than left, with 17 to 18 ribs. Ribs about as wide as interspaces, mod­
erately high, rounded. Each rib marked at the di stal end by a shallow 
medial sulcus. Interspaces sculptured with about 3 faint radial s, the 
medial one being a lit tle stronger. Surf ace concentr ically sculptured 
with coarse lamellae. Ears large and marked with 7 or 8 finely 
scabrous radial s. 

Dimensions: Holotype ( U. S. National Museum no. 154228), small 
left valve, length, 26 mm. ; height , 29 111111. 

Type locality: Station 2308, 3 miles west o£ L ive Oak, Suwannee 
County. 

Other occurrence : Station 12308, 10 miles north of Live Oak, 
Suwannee County. 

Horizon: Suwannee limestone, O ligocene. 

The species is closely related to Chlanzys brooks-uillcnsis, but differs 
from that species in having higher ribs which lack the deep medial 
sulcation on their summits. 
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CHLAMYS (LYROPDCTEN) MARIONENSIS Mansfield, n. sp. 

Plate 15, Figures 2, 7 

Shel l rather small, nearly equilateral and weakly inflated. Sculp­
tured with 19 rounded, scabrous ribs which are a, little wider than the 
interspaces. The margin s of the ribs have a weak longitudinal thread 
\\"ith a shallow sulcus above suggesting a tricarnate arrangement. In­
terspaces ornamented with one low medial radial thread and an oc­
casional weaker thread on either side. Anterior auricle on right valve 
moderately large and with a rather deep byssal notch and sculptured 
with six moderately strong scabrous radial s. Left auricle of right 
valve smaller than right but ornamented with same number of radials. 
Submargins ,,·ithout any visible radia ls. 

Dimensions: Holotype ( right valve) ( U . S. National l\I useum no. 
495976): Length , 27 mm.; height, 26 mm. 

Type locality: Station ·7353, midway between Anthony and l\l[art in , 
:Marion County. 

Horizon: Tampa limestone, lower .Miocene. 

Chla111ys 111arionensis differs from Chla111ys brooksville11sis in hav­
ing a less inflated shell , closer spaced ribs, and in lacking the strong 
in terradial thread. The right valve of Chlam:,•s chipolanus Dall has 
fewer and squarer ribs. 

Occurrence: Type locality; stations 12314, 12753, 11115, upper bed 
at Kendrick, Ma rion County. 

CHLAMYS (LYROPECTEN) BURNETT! Tucker 

Plate 15, Figu res 1, 3 

1934. Ch lalll j'S ( / lequipecleli) bun1elli Tucker , Am. M idland Naturalist, vol. 15, 
fl. 616, pl. 25, fig. 2. 

l\Iiss Tucker describes this species as follows: 

''S hell equil ate ral ; radi al sculpture well developed; the valves somewhat flat, 
the !eft the m<Jre convex. The right Yall't has sixken r ibs; the left, fifteen some­
what shar per ribs. A sulcus appears on the summits of the ribs 10 to 15 111111. 

from the ventral margin. A single intercostal appea rs on the rig ht valve 3 o r 4 
mm. be fore the groove on the primary ribs. On th e left va lve there is one, rarely 
two, smal ler intercostal s. Interspaces on the left valve much the wider . Con­
cent ric lamellae stronger on the left valve. Submargins plain. Aur ic les of lef t 
va lve lamella ted ; 4 to 5 radial threads; right anterior auricle has 3 radial threads, 
posterior, 5. Very wide byssal fasc icle. Ctcnolium present. Tntcrior ribbed. 
Dimrnsio·ns: Height 33, width 27 111111. This species is named in honor of Dr. 
Burnett Smith . 

"Rcwarl~s.-This species differs from C. pcrplanus Morton in having fewer 
ribs, smaller auricles, less marked scaly sculpture, and in the absence of a provin­
culum. Thi s species has 15 to 16 ri bs whil e pcrp/a11us has 23 to 25. 
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"Occw-rence.-Tampa Miocene. Six Mile Cr~ck ( type) and Black \Vater 

Creek, Florida. 

"H olotype.-A right valve. Collection H. I. Tucker." 

Horizon: Tampa limestone, lower Miocene. 

Clda111ys burnetti is closely related to Chla111ys acauikos Gardner, 
a Chipola species, but differs from that species in having wider and 
more rounded ribs and more and stronger threads in the interradial 
spaces. The imbrications on the threads of the new species are also 
more closely spaced than on Chlamys acanilws. Chlamys (''Aequi­
pecten") caHaZ.is Brown and Pi lsbry from the lower Miocene, Empera­
dor limestone, Panama Canal zone, has finer striations on the ribs than 
Clz1amys burn.etti. 

Occurrence: Type locality; station 11 115, upper bed at Kendrick, 
l\larion County; station 11186, midway between Lowell and Sparr, 
Marion County; station 7353, midway between Anthony and Martin, 
Marion County. Specimens from the following localities are preserved 
as ex ternal molds and may belong to Chlam:,'s bnruetti: Station 2470, 
1 mile west of Bartow, Polk County; stat ion 12292, Cherokee Sink, 
·wakulla County; station 12727, \!\Iill is bridge, Chipola River, Calhoun 
County; station 12283,. Old Chattahoochee Landing, Gadsden County, 
elevat ion 155-165 fee t above sea level. Specimens at station 12290, 
Ponto Springs, highest bed (Alum Bluff group), Gadsden County, are 
very similar to Cldamys bunzetti but differ in hav ing the scabrous 
sculpture on the ribs more spinose and more distant. lVI iss Tucker re­
ports this species from Blackwater Creek, but I have not seen it from 
there. 

Section PLAGIOCTENIUM Dall, 1898 

CHLAMYS (PLAGIOCTENIUM? ) , CHIPOLANUS D a ll, var.? 

191 5. Pecten (AcquijJec/cn) chipolanus Dall (part?), U. S. );at . l'vius. Bull. 90, 
p. 124. 

In 1915, Dall identiti.ed specimens from the ''silex beds" at Ballast 
Point, Tampa Bay, F la., as P ec ten (Aequipccten) chipolanus Dall, a 
species described from the Chipola format ion . T here are a number of 
.small and larger specimens in the U . S. N ational Museum under the 
nos. 154215 and 154216. Some of the smaller specimens are fairly 

well preserved. whereas the larger specimens are coated with an indu­
rated matrix and are indeterminable. 

Follow ing is a comparison of the smaller Tampa specimens with 
specimens of Clzlamys chipolanus: C. clzipolanzrs has fewer by two 
ribs than the Tampa form and the surface on the top of some of the 
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ribs shows a slight tendency to be broken up by striations, whereas the 
surface of the Tampa form appears to be smooth. Both valves of the 
Chipola and Tampa forms appear to be similarly inflated and there may 
be only a varietal difference between them. 

CHLAMYS (PLAGIOCTENIUM?) GARDNERAE Cooke 

P late 14, Figures 4, 7 

1919. Pecten gardnerae Cooke, Tertiary mollu sks f rom the Leeward I slands and 
Cuba: Carnegie Inst. Washington Pub. 291, p. 134, pl. 7, figs. 5, 6. 

1929. Pecten gardnerac Cooke, Cooke and Mossom, Geology of F lorida, Fla.: 
Florida Geol. Survey 20th Ann. Rept., p. 96 (in list of foss ils at Failing 
Water, F la.). 

Following is the original description of this species : 

"Right valve int-la; ed, with 15 round ribs a little wider than the interspaccs; 
submarg ins slightly convex, steep; anterior ear with about 6 radiat ing riblets; 
byssal notch one-half the length of the ear; posterior ear large, nearly rectangu­
lar; sculptur e, of cl ose, minute growth lines ove r entire shell. 

''Alt. of right valve, 21 mm. ; lat., 21.5 mm. 

"Left va lve flatter, wi th about 16 even, round ed ribs a little nan-ower than 
the int <: rspaces; submargins convex, steep; anterior ca r acu tely oblique, with 
t 11·o or three very fa int, broad, radiating· riblets; posterior ca r rectangula1· ; con­
centric scu lptu re of minute, elevated, very close-set lines extend ing over enti re 
sheii , but on the disk grouped into bands or g rowth stages about 0.3 mn1. \\'ide. 

'':\It. of lef t valve, 22.6 mm.; lat. , 22.3 111111 ." 

The holotype (U. S. National :Museum no. 167113 ) came from 
Santiago, Cuba. 

Among the material collected at station 10111, Falling \Vater, 4 
miles south of Chipley, F la., there are three nea rly perfect right valves 
of a pecten. One has 11 ribs and 2 have 14 ribs. I am not sure that 
the specimen vvith the smaller number of ribs is the same species as 
the other 2 specimens, but the 3 di ffe r only in the number of ribs. 
The specimens with the greater number of ribs agree more closely with 
the right valve of "P ecten" gm·duerae. 

Only one nearly perfect, small le ft valve is in the collection f rom 
Falling Water. This has 14 slightly corroded ribs . In all fea tures 
discernible it agrees with all characters of the left va lve of "P." gard­
n erae. 

CHLAMYS sp. a. 

Specimens of Chlamys from four localities represent eith er the 
same or closely related species, but are too poorly preserved to name. 

The best preserved specimen, probably a left valve, among thi s lot 
is from station 12292, Cherokee Sink, vVakulla County. The specimen 
is slightly oblique in outline and has 16 rounded, moderately narrow, 
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smooth ribs. The distal ends of the interspaces have a single low 

medial thread. 

Horizon: Tampa limestone, lower Miocene. 

Occurrence: Station 12283, Old Chattahoochee Landing, Gadsden 
County, elevation 155-165 feet above sea level; stat ion 7080, old 
quarry, half a mile south of River Junction, Gadsden County; eleva­
tion, 147-159, above sea level; stat ion 12293, 16 miles southwest of 
Tallahassee, Leon County. 

CHLAMYS sp. b. 

Specimens from 3 localities have similar characters and may 
represent the same "species, but they are too poorly preserved to name. 
The original shell was oblique and sculptured with 12 or more narrow 
and widely spaced ribs. This form differs from Chlamys sp. a 111 

having narrower and more widely spaced ribs . 

Horizon : Tampa limestone, lower Miocene. 

Occurrence: Station 7177, Old Chattahoochee Landing, Gadsden 
County, bed no. 3, elevation 80-90 feet above sea level (Vaughan); 
station 2565, Old Chattahoochee Landing, echinoderm bed ( Dall) ; 
station 3406, lowest bed at Aspalaga Bluff, Gadsden County. 

CHLAMYS sp. c. 

Poorly preserved specimens from station 11113, Brooksville, Her­
nando County; station 6774, island three-fourths mile above \Vhite 
Springs, Columbia County; and station 12298, 10 miles east-southeast 
of Flint Rock, Jefferson County, appear to be closely related and may 
represent one species. A small left valve from station 11113 has 24 
narrow and rather sharp ribs with slightly wider interspaces. The ribs 
and interspaces are sculptured with slightly raised concentric lamellae. 
T he left ear has six radials crossed by fine threads. The ribs on a 
small right valve from station 6774 are sharper than on specimens 
from the other two localities. 

Horizon: Suwannee limestone, Ol igocene. 

Genus AMUS IUM Bolten, 1798 

AMUSIUM sp. 

A fragment of a shell belonging to the genus A n111sium, collected at 
station 12763, Anclote River at Taq)on Springs, Pinellas County, Fla .. 
shows insufficient chat·acte t·s to detenn ine the species. O nly the um­
bonal area and an impress ion of the inside of the she ll are preserved. 
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The umbonal area shows faint radials and the impression o f the inside 
of the shell shows a number of ribs. 

Horizon : Tampa limestone, lower Miocene . 

Family SPONDYLIDAE 
Genus SPONDYLUS Linnaeus, 1758 

SPCNDYLUS CHIPOLANUS TAMPENSIS Mansfield, n. subsp. 

1915. Spolld}•lus bostrychitcs Dall (not Guppy), U. S. Nat. Mus. Bull. 90, p. 
124, pl. 19, fig . 4. 

In 1915 Dall identified specimens from "s ilex beds" a t Ballast 
P oi nt , Tampa Bay, Fla., as Spondyf11s bostr:,,chitcs Guppy. T \Y O right 
valves are in the collect ion at the U. S. Nat ional lVI useum under the 
catalogue numbers 154247 and 165182, the latter figured by Dall."' 
T hese specimens are not perfect; the surfaces of the umbonal a reas 
have been worn aw <1y and much of the su rfaces of the di sks is either 

corroded or covered with matrix. 

Shell obliquely ovate, the lower posterior side being more produced; 
height greater than the length; strongly inflated. Beak produced. 
Hinge line short. Sculpture of moderately fine , closely spaced narrow 
ribs vvith sha iJow interspaces. The second or third rib is stronger 
than the others and bears upon its crest weak spines. Occasionally 
one or two fine scabrous threads lie near the spinose ribs. \ iVhole sur­

face is concentrically sculptured with moderately coarse lamellae . 

Dimensions: Holotype, right valve (U. S. Nati onal M useum no. 
165182) , Length, 47 mm.; height 59 mm.; diameter, 23 mm. 

Horizon: Tampa limestone, lower Miocene. 

Spond·y fus chipolamrs tampensis differs, so far as can be observed, 
from S . chipo fanus in having less strongly developed primary ribs; 
fevver, more closely spaced, and coarse r radials between the primary 
ribs; and stronger concentric lamellae. Compared with S. bost-rychites 
Guppy, S. chipo fanus tampensis has a much narrower hinge-line, 
weaker ribs with narro,ver interspaces, fewer ribs bearing spines, and 
apparently lacks numerous fine spinose rad ials. 

The specimet' figu red by Dall"• came f rom the Ch ipola River and 

is the holotype of S. chipnlanus Dall. 

Occurrence: " sil ex beds" of the Tampa limestone, Tampa Bay; 
station 2470, 1 mile west of Bartow, Polk County F la . 

' "' Dall , \V. H., U . S. N a t. j'viu s. Bu l l. no, pl. J 9, fi g. 4, lnl5. 
" 0 D a ll , W . H ., U. S. N a t. Museum Bu l l. GO, pl. 19, fig. 1, 1915. 
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Gen us PLICATULA Lamarck, 1801 

PLICATULA DENSATA Conra d 

1843. Plicntula dcnsala Conrad, Acad. Nat. Sci. Philadelphia Proc., vol. 1, p. 311. 
1845. Plicalula dcnsala Conrad, fossils of th e Tertiary form at ions of th e United 

States, p. 75, pl. 43, fig. 6. 
1863. Plicatulct dcnsala Conrad, Acad . Nat. Sci. Ph iladelphia Proc., for 1862, 

p. 582. 
1894. Plicatula dcnsala Conrad . Whitfield, U. S. Geol. Survey Mon. 24, p. 35, 

pl. 5, figs . 3, 8. 
1898. Plicatula dcnsa ta. Conrad . Dall, Wagner Free Inst. Sci. Trans., vol 3, 

pt. 4, p. 763 (pa rt). 
1904. Pliwtula. dcnsa ta Conrad . Glenn, Maryland Geol. Survey, Miocene, p. 371, 

pl. 98, figs . 7, 9. 
1915. Plicatu/a. densata Conrad. Dall , U. S. Nat. Museum Bull. 90, p. 125 (part, 

Eocene eliminated). 
1919. Plicotula deusata. Conrad. Cooke, Carnegie Inst. Vhshington Pub. 291, 

p. 145, pl. 11, figs. 12a, 12b. 
1926. P licatul a densata Conrad . Gardner, U. S. Geol. Survey Prof. Paper 

142-A, pp. 51-52, pl. 13, figs. 1-3. 

Conrad described this ~pecies in 1843 as follow s : 

"Ovate, thick, profoundly and irregularly plica ted; inferior valve ventricose, 
its ribs acute, with arched spi r i form scales; cardinal teeth la rge, curved, laterally 
striated, crcnul atecl on the margins; larger cardinal tooth in each vahe sl ightly 
Li lid, broad; muscular i1npressions prominent. Length 1 ;.i inches. 

"Locality: Cu mberl and County, New Jersey. 
"The valves have about 10 folds and th e lower valve closely resembles a 

variety of Ostrca virgiuica ." 

Three valves, two small and the other a larger specimen covered 
with matrix, in the collections of the U. S. National l'vl useum front 
the "silex beds" at Ballast Point, Tampa B:ty, Fla., were referred by 
Dall to Pliwtula densata Conrad. 

Four valves, three left and one right, were collected at station 
12763, Anclote River, at Tarpon Springs, Pinellas Com1ty, Fla. These 
are closely allied to P . densata, if not the same species. The lef t valve 
is nearly flat, obliquely ovate in outline and sculptured with about eight 
strong ribs over the middle and sides; the ribs over the middle of ·the 
disk branch, form ing near the ventral margin two or three ribs. T he 
beaks appear to be nearly smooth. The right valve is na rrow and has 
an elongate beak. The early part of the shell has four ribs, but in 
the lower part of the disk these branch, forming about ten moderately 
sharp ribs. The ribs are concentrically undulated by coarse lamellae. 
The teeth are rather small and more elongate than in P. den sat a from 
its type locality. 

Other occurrences: Marls of Cumberland County, N. J., at Shiloh 
and Jericho; Calvert formation, Maryland; Chipola formation and 
Oak Grove sand, Fla .; Santiago, Cuba. 
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The occurrence of P. densata, as reported by Dall"' at Archer and 
Ocala, Fla., is probably incorrect as these specimens have finer con­
centric sculpture than P . de11sata and apparently came from the Eocene 
at these localities. 

Family LIMIDAE 
Genus LIMA Bruguiere, 1797 

LIMA HALENSIS Dall 

1916. Lima. lta1cnsis Dall, U. S . Nat. Mus. Proc., val. 51, p. 493, pl. 83, i·igs. 
1, 7, 8. 

Dall described this species as follows: 

"Shell ovate, moderately thin, with a short hinge line and inconspicuous 
auricles; sculpture of about 16 strong, nearly smooth rad ial ribs with subequal 
channelled interspaces, the ribs near the submargins obsolescent and the sub­
margins and auricles sculptured only with rather conspicuous incremental lines. 
The ribs are themselves scul ptured with more or less obsolete minute radia l stri ­
ations most distinct toward the middle of the disk; concentric sculpture con­
fined to more or less prominent increnwntal lines not rising into scales or im­
brications ; beaks narrow; anterior gape small with its bounding valve-margins 
thickened and slightly reflected; hinge area small , fl at, with no crurai callosities, 
the ligamentary pit large, equilaterally triangular, shallow; valves subequal, and 
moderately convex. Height, 52; breadth of shell, 37; of hinge-line, 16; diam­
eter, 14 mm. 

"Locality. Station 7074, at Hale landing on west bank of F lint River, 7 
miles southeast of Bainbridge, Decatur County, Ga. 

Horizon: Flint River formation, Oligocene, and Suwannee lime­
stone, Oligocene. 

Occurrence in F lorida : Station 12762, 2;0 · mi les southeast of 
Zephyrhills, Pasco County. 

Superfamily MYTILACEA 
Family l\IYTILIDAE 

Genus MODIOLUS Lamarck, 1799 
Section MODIOLUS s. s. 

MODIOLUS SILICA TUS D all 

1898. Modiolus silica/us Dall, Wagner Free In st. Sci. Trans., val. 3, pt. 4, 
p: 793, pl. 27, fig. 28. 

1898. M odiohts ta.rnpaensis Dall, ·wagner Free In st. Sci. Trans., vol. 3, pt. 4, 
p. 922, by inadvertence. 

1915. Modiolus silicatus Dall, U. S. Nat. Museum Bull. 90, p. 127, pl. 24, fig. 11. 

Dall described thi s species in 1898 as fo llows: 

"Upper O ligocene of the si lex beds at Ballast Point, Tampa Bay, Florida; 
Willcox and Dall. 

'" Dall, IV. H., U. S. Nat . Mus. Bull. 00, p. 12;;, lnl5. 
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"Shell small, smooth , short, broad, moderately con vex, with a few incre­
menta l st riae; Leaks low, anterior end very short, posterior margi n elevated, 
rounded, anterior margin slight ly impressed; basal end rounded; in ner marg in 
smoot h, with an unu sua ll y deep ligamenta! sulcus. Alt . 22, max. lat. 16, diam . 
<; 111111. 

''This is somewhat li ke the JV[ iocene M. in/latus T. a nd H., but a much 
'ma!ler shell, with a less impressed latera~ area anJ less si nu ous anterior margin.'' 

Holotype: U. S. National Museum no. 154349. 

Type locality : "silex beds," Bal last Point, Tampa Bay, F la. 
Horizon: Tampa limestone, lower Miocene; Suwannee limestone, 

Oligocene. 
Other occurrences in F lorida: Suwannee limestone, station 12762, 

2;Yti miles south of Zephyrhills, Pasco County; station 6820, Bass, 
Columbia County; station 6818, one-fourth mile southeast of Fort 
·white, Columbia County, Fla. 

MODIOLUS BLAND US Dai.l 

1915. Modiolus b/01zdus Dall , U. S . Nat. Mus. Bull. 90, p. 127, pl. 20, figs. 3, 
6, .12. 

Dall described thi s species as fo llows : 

"Shell of moderate size, thin, rounded in front and behind, dorsa lly sub­
alate, margin s enti re with hardly any byssal gape; valves inAatecl, surface smooth 
except fo r incremental lines. 

"L ength 44, height 23, maximum diameter 21 mm. 
"Ballast Point, Tampa Bay, Flo ri da; E. ]. Post, probably from t he lime­

stone overlying the silex beds. U. S. Nat. Mus., No. 165226 [ho lotype]. 
"The speci men is a well preserved internal cast." 

T he shape of the holotype of Modiolus bland us is very similar to 
that of the li ving species ivl od·iolus tul-ipus Lamarck, but as the outer 
shell of the holotype has not been preserved, no other comparisons 
can be made. Specimens collected at station 12282, echinoderm bed. 
at Old Chattahoochee Landing, Gadsden County, which agree in out­
! ine with the holotype of l'v! . bla.ud us Dall, show concentric lamellae. 

This species was collected by V-/. C. Mansfield and F. S. MacNeil 
in 1936, at station 13848, dredgings at a depth of 32-36 feet below 
water level off Hooker Point,· upper Hill sborough Bay. 

Occurrences elsevvhere in Florida: Tampa limestone, station 3405, 
echinoderm bed (stratum no. 1) (T. \ i\1. Vaughan ); station 4836, 
echinoderm bed, bed no. 3 (F. G. Clapp and others); station 7177. 
bed no. 3, elevation 80 to 90 feet above sea level (T. vV. Vaughan and 
others) ; station 12282, echinoderm bed, elevation 77.4 feet above sea 
level (Ponton and lVIansfield), Old Chattahoochee Landing, Gadsden 



lVIOLLUSKS OF T ,\ i\lf'A .\.'\D SUW.\NNEE LIMESTONES 219 

County. Station 12292, Cherokee Sink, \i'/ akulla County ( fr agment , 
spec ific identification uncertain ) ; qtation 7244, Falling \ iV ate r, 4 miles 
south of Chipley, \Vashington County, no . 2 of section; Sixmile Creek, 
Hillsborough, County ( Tucker) . Suwannee I imestone, station 12758, 
Camp Concrete Rock Quarry, 5.9 miles northeast of Brooksville, Her­
nando County (one specimen) . Blackwater Creek at crossing o{ Sea­
board Air Line Railway, Hillsborough County (Tucker) (may have 
come from the Tampa limestone). 

Section BRACHYDONTES Swanson, 1840 

MODIOLUS (BRACHYDONTES) GRAMMATUS Dall 

1898. ModiO'lus (Bracllydontes) gra.m111atus Dall, Vlagner Free Inst. Sci. Trans., 
vol. 3, pt. 4, p. 794, pl. 30, fig. 2. 

1915. Modio lus (Brachydo11tes) granzmatus Da11, U. S. Nat. Museum Bull. 90, 
p. 127, pl. 26, fig. 4. 

1916. ?Mod iolus (Bmcllydontes) grammatus Da11, U. S. 1'\at . Museum Proc., 
vol. 51, p. 494. 

Dall described this species in 1898 as follows: 

"Oligocene of the silex beds at Ballast Poi nt, Tampa Bay, F lorid a, Dall . 
"Shell small, thin, slender, delicately dichotomously radially ribbed; anterior 

end ex tremely short, barely exceed ing th e beaks; posterior margin angulated; 
front margin nearly st raight, basal enrl rounded; inner margin del icately cren­
ulate. Alt. 20, max. lat. 8.5, cliam. 6.5 mm. 

"Thi s is closely related to the recent 111. citriuus Bolt ., but is more attenu­
ated towards the beaks and has the dorsal angulation and crenulations of the 
margin less pronounced." 

Gardner11
' rai sed 1VIodiolus granm za t us var. curtulus Dall,'"' the 

Chipola form, to a specific rank. 
Holotype: U. S. Nat ional Museum no. 154370. 
Type locality: "silex beds," Ballast Point, Tampa Bay, Fla. 
Horizon: Tampa limestone, lower Miocene; Suwannee limestone, 

Oligocene. 
Other occurrences in Florida: Su~vannee lim estone, station 6825, 

3 miles west of Live Oak, Suwannee County (internal mold, identi­
fication uncertain ); stat ions 12308 and 11109, old Lyle quarry, 10 
miles north of Live Oak, Suwannee County; station 6774, Rock Island, 
Suvvannee River, half a mile above \ 1Vhite Springs, Hamilton County ; 
station 12303, Suwann ee Sulphur Springs, Hamilton County (i nternal 
mold, identification uncertain ); station 6818, one-fo urth mil e south­
east of Fort \i'lhite, Columbia County; station 6827, 300 feet south 
of Bass, Columbia County (internal mold, identification uncertain ) ; 

'"Gardner, Ju li a, U . S. Geol. Su r vey P r of. Pape r J..l2-A, p. GS , l D2G. 
"' Dall , W. H., Wag-n er Free Inst. Sci. Trans., vo l. 3, pt. 4, p. 704 , 1808. 
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~tation 12736, Florida Portland Cement quarry, 10.2 miles northwest 
of Brooksville, Hernando County (internal mold, specific determina­
tion uncertain) ; station 12766, Blackwater River, at crossing of Sea­
board Air Line Railway, I-Iillsborough County ( internal mold, identi­
fication not certain). 

The specimens from station 12308 have slightly finer radials over 
the shell than most of the specimens from the type locality but 111 

other features appear to be identical. 

The specimen from station 7096, Reel Bluff, on the west bank of 
Flint River, 7 mile;; above Bainbridge, Decatur County, Ga., identifi ed 
as NI. gram111atus by Dall,"' is higher and wider than the specimens 
from the type locality of the species and probably represents another 

species. 
Section GREGARIELLA Monterosato, 1884 

MODIOLUS (GREGARIELLA) 1\UNIMUS Dall 

1R!J8. t\fodiolus (Grc.r;R_rir lla) wini111us Dall, \Vagner Free Inst. Sci . Trans., 
vol. 3, pt. 4, p. ;97, pl. 35, fig. 26. 

1915. Modiolus ( Grc!Jariclla) 111inimus Dall , U. S. Nat. Museum Bull. 90, p. 
128, pl. 24, fig. 6. 

Dall described this species in 1898 as follows: 

"Shell small, broad, with turgid umbones in f ront, more or less attenuated 
behind; hinge-line arcuate, convex, the opposite margin nearly parallel and con­
cave, surface as in Jl![. oj;ifcx Say. Alt. 8, lat. 3.5, diam. 4 mm. 

"Thi s little shell is represented by a si liceous pseudomorph, retaining ·but 
little of the external surface, from the Oligocene si lex beds of Ballast Point, 
Tampa Bay, Florida; th e form is, however, unmistakable, and affords the op ­
portunity of recordi ng this group from that horizon." 

Holotype: U . S. National lVIuseum no. 154364. 

Only a silicified fragment of the original shell is preserved on one 
beak of the holotype. 

The shell appears to be closely related to young specimens referred 
to 1'v1 od1:olus cinnanromeu.s Lamarck, but Dall's name, m-ininws, is re­
tained for the present. 

The species has not been found outside of its type locality. 

Section BOTULA l\tiorch, 1853 

MODXOLUS (BOTULA) CXNNAMOMEUS (Lamarck) 

1785. J11Jyt·ilus cimiOIII O"IIIillus Chcmnitz, Conchylien Cabinet, vol. 8, p. 152, pl. 82, 
fig. 731. 

1819. 11'/odiola. ciii110IIIOIII Ca Lamarck, Historia naturellc des animaux sans ver­
tebres, val. 6, p. 114. 

, ., Dull , \V. H., U. S. Nat. Mus. Proc., vol. 5 1, p . ·1 9 ~. 1916. 
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1898. i\1odio/us (Botu lo) cinnanto tncns Lamarck. Dall, \Vagner F ree Inst. Sci. 
Trans., vol. 3, pt. 4, p. 797. 

1901. Modiolus cinnamowe1ts Lamarck. Da ll and Si mpson, :lvfollusca of Porto 
Rico: U. S. F ish Com. Bull. I , p. 470. 

191 5. j\!f odiolus ( B otula) cinnamotncus Lamarck. Dall, U. S. Nat. lVluscum 
Bull. 90, p. 128. 

1919. j\![ odiolus ( B oft ria) cinlla lllOIIlfiiS Lamarck·: Cooke, Carengic In st. vVash­
ington Pub. 291, p. 145, pl. 14, figs. 4, 5. 

1926. ?Modio!tts (!Jotula) dnnamomcus Lamarck Gard ner, U. S. Gcol. Sur­
vey Prof. Paper 142-A, p. 58. 

Lamarck described this species in 1819 as fo llows : 

"111. testa subcylin clrica, ventricosa, arcuata, utraq ue extremitate retusa; 
natibus subprominulis." 

Dall and Simpson described this species m 1SI01 as follows : 

"Shell small, nea rly smooth, subrhomboiclall y and somewhat elongated, 
slightly arcuat e. inflated, with a thi ck, dark chestnut ep id ermis, which shows 
dis t inct, often clark, rest periods, ;;ncl is darker colored at the posterior end and 
anterior base: beaks fu ll and high, placed at the upper anterior extremity of 
the shell and projecting in front of the anterior end; hinge line cu rved, the line 
ex tending around to the antc1·ior base in an unbroken cmve. 

"Length, 10: height, 5; diameter, 6 mm. 
"1-layaguez Harbor, Porto Rico, one shell." 

There has been some disagreement relative to the type locality of 
Modiolus ciunamolllells Lamarck. Dall"" wrote: 

"I am not able to determine whether the East Tnclian shel l usually cal led 
M . fusws Gmelin is the same or distinct specifically. The distribution of boring 
species is often very wide. It is cer tain, however, that Chcmnitz's specin>ens, (;11 

which Lamarck founded the species, were vVest Indian." 

Gardner"" gives the type locality of NI. cinuamonzens Lamarck as 
"Off Nicobar, East Indies." However, Chemnitz does not state defi­
nitely the local ity of his figured specimen. I-le considered the speci­
mens in the Spengler collection from the shores of Nicobar Island, East 
Indies, the same species as those in his collection from the \Vest 
Indies. 

Inas'11l1Ch as the Recent fo rm of the \Vest Indies, as ~vel! as the 
fossil form has usually been referred to M. cinnamomeus Lamarck, I 
have retained that name. 

Occurrence in F lorida: "si lex beds" of the Tampa limestone at 
Ballast Point; Sixmile Creek, Hill sborough County (Tucker ); station 
12281 , western end of Victory Bridge, Jackson County, at (']cvation 
of 93.5 feet above sea level; station 7169, Old Chattahoochee Landing. 

m Dall, \V. I-I ., \Va ;;nl·r Free Jn~t. Sci. Tran s., vol. 3, pt. ~. p. 707, 1S!i8. 
''" C:ardner, .Juli:l. U. S. Geol. Survey ProL PapC'r J.I2-A. p. 5~, l!i2G. 
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r I I C J ,.. f · 1 t ' 122.5 't·o 124 f ~et ,_,ac sc en ounty, )Ccl no. o o sect JOn, e eva ton 
above sea level (Vaughan ); station 7172, outskirts o f River Junction , 
Gadsden County; sta t ion 7080, half a mile south o f H.i ver Junction , 
Gadsden County, at vn elevati on of 147 to 159 feet above sea level ; 
station 13841, Aspalaga Bluff, 10 fee t above a four-foot clay bed; 
station 12293, V/akulla R. R station, _·W akulla County; station 12292, 

Cherokee Sink, \Vakulla County. 

In Cuba: S tat ions 3192 and 5255, near Santiago. 

The specimens from the "si lex beds" are fa irly well preserved and 
appea r identical with the living form from th e \Vest Indies. The 
specimens from the other localit ies are preserved as internal molds, 
but in shape and general appearance are the same as the Tampa speci­

mens. 
This speci es has been reported from the Pliocene Caloosahatchce 

marl , of F lorida , and liv ing in the warmer waters of the United States 

and the \Vest Indies. 

Ge nus UTHOPHAGA Bolten, 1819 

LITHOPHAGA ANTILLARUM (D'Orbigny) 

1845, 1847. Lith odomus anti!lanllll D'O rbigny, l'd oll. Cubana, vol. 2, p. 332, 
pl. 28, Jigs. 12, 13, 1847; Span ish ed ition, with a tl as, 1845. 

1898. Lith ophaga anli!lanull D'Orbigny. Dall , Wagner F r ee lnst. Sci. , T rans., 
vo l. 3, pt. 4, p. 799. 

1915. L ith ophaga antiilantlll D'Orbigny. Da ll , U . S . Nat. Museum Bu ll. 90, 
p. 129. 

1917. L ithophaga alll i!larum D 'Orbigny. Maury, Bull. Am. Paleontology, vo l. 
5, p. 357. 

T he liv ing shell is characterized by its fawn coior ancl transverse 
striae. Concent ric stages of growth are u:;ua lly well indicattd. The 
transverse -striae are finer behind the beaks near th e do.rsal area, and 
become stronger and divaricated posteriorly. T he living species, L. 
nigra. D'Orbigny, is small er, darker colored, and wi thout transverse 
~triae near the dorsal margin. L. antillnrun1 ranges in the R ecent from 
l ' loricla southward throughout the Antilles, usually as a borer in corals. 

O ne shell fragment , preserved as a siliceous pseudomorph and iden­
tifi ed by DalJ as L. antillantlll (U. S. Nat ional ~Juseum no 154361 ), 
was coll ected at lla ll ast Point, Tampa Uay. Thi s specimen has sculp­
ture simil ar to tha t o f li ving specimens. 

A number of specimens have been collected in the area of Old 
Chattahoochee Landing and River Junction . T hese represent large 
shelJ s, have the general outline and sculptu re of L. antillarnm, and 
were associated with coral s. T hey were collec ted at the fo ll ow ing 
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stations: Station 12281, western end of Victory Bridge, Jackson 
Coun ty, elevation 93.5 feet above sea level ; station 7169, Old Chatta­
hoochee Landing, Cadsden County, bed no. 6 of sec tion, elevation 122.5 
to 124 feet above sea level (Vaughan); station 7080, quarry half a 
mile south of River Junction , Gadsden County, elevation about 150 
fee t above sea level (very abundant at this elevation) ; station 13841, 
Aspalaga Dluff, 10 feet above a four- foot bed, Gadsden County. 

LITHOPHAGA NIGRA (D'Orbigny) 

1845-1847. Lithodo11111S uigcr D'Orbigny, iVIo ll. Cubana, \·ol. 2, p. 33 1, pl. 28, 
figs. 10, 11 , 1847, French edition ; Spanish edition and atlas, 1845. 

1898. Lithophaga nigra D'Orbigny. Dal l, \'Vag ner Free Inst. Sci. Trans., vol. 3, 
pt . 4, p. 799. 

1915. Lit/zophaga nigra D'Orbigny. Dall, U. S. Nat. l\Iuseum Bull. 90, p. 129. 
1917. Lithophaga nigra D'Orbigny. :Maury, Bull. Am. Paleontology, vol. 5, 

p. 358. 
1919. Lithophaga nigra ( D'Orbigny). Cooke, Carnegie Inst . ·washington Pub. 

291, p. 146, pl. 14, fig. 6. 

One incomplete specimen (U. S. National i\J useum no. 1543GO) 
from the "silex beds" of the Tampa limestone at Ballast Point, Tampa 
Bay, F la., was identified as Litlzoplzaga uigra D'Orbigny by D<dl. 
This specimen represents the middle and anterior end of the shel l. 
Only a portion of the original shell is preserved. This shows traces 
of transverse striae near the posterior end of the fragment. 

Lithophaga nigra. has been reported by Cooke from Antigua, Lee­
ward Islands. The species is now living in the Anti ll ean region and 

adjacent seas. 

LITHOPHAGA DALLI Mansfield, n. sp. 

1898. Lithoplzaga nuda D all , ·wagner Free Inst. Sci. Trans., vol. 3, pt. 4, p. 800 
(i n part), pl. 35, fi g . 27. 

1915. Lithophaga Dall, U. S. Na t. Mus. Bull. 90, p. 129 (in part), pl. 26, fig. 7. 

In 1898, Dall described this species as follows: 

"Shell large, thin, closely resembling L. 11igra, but from whi ch it may be in­
stantly discriminated by the absence of all tran sve rse or radial striation. A lt. 
17 ?, lat. 50, diam. 15.7 111111. Oligocene si lex beds at Ba llast Point, Tampa Bay, 
Florida." 

Horizon : Tampa limestone, lower Miocene. 

Inasmuch as Brown"' used the name C e!!ifomra nuda ( Dall ) n rown 
to designate specimens from the "s ilex beds" which he interprets as 
fi llings of chambers originally made by Hymenoptera. a new specific 

'"Brown, R . \V., 'Nn ,.;hi ng-t on Acnd. Sci. .Jou r. , \"OJ. 2: •. p. 527. J!J:J5. 
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name, Lithophaga dalli, is proposed to designate the form now under 
di scussion. 

The species is name:cl in honor of the late Dr. vVm. H . Dall. 

Section MYOFORCEPS l'ischcr, 1886 

LITHOPHAGA (MYOl'ORCEPS) ARISTATA Dillwyn? 

1817. i\1/JIIilus aristalus (Solander lVIs.) Dillwyn, Catalogue of Recent shells, 
val. 1, p. 303. 

1898. Litlzop/zaga (Mj•o forceps) aristala Dillwyn. Dall, Wagner l'ree Inst. 
Sci. Trans., val. 3, pt. 4, p. 800. 

1915. Litlzoplzaga (Myoforceps) arislata Dillwyn. Dall, U. S. Nat. Museum 
Bull. 90, p. 130. 

Dall"' writes: 

"Only fragments probably referable to this form were obtained at Ballast 
Point, but its wide distribution, evidently antedating the present con formation 
of Central American and Mediterranean lands, is much in favor of its antiquity." 

One specimen (U. S. National :M useum no . 165188 ) from the 
"silex beds" at Ballast Point, labeled L. aristata Dillwyn, has lost some 
of its original shell and its identity with the Recent species cannot 
be fully confirmed. 

1845, 

1898. 

1915. 

Section DIBERUS Dall, 1898 

LITHOPHAGA (DmERUS) BISULCATA D'Orbigny 

1847. Litlzoplwga• (Dibcrus) bisculata D'Orbigny, Moll. Cubana, vol. 2, 
p. 333, pl. 28, figs. 14-1 6, 1847; Spanish edition and Atlas. 1845. 
Lithoplzaga (Diberus) bisculala D'Orbigny. Da11, Vvagner Free Inst. 
Sci. Trans., val. ·3, pt. 4, p. 801. 
Lithoplzaga (Dibcrus) biscu/ala D'Orbigny. Da11, U. S. Nat. Museum 
Bull. 90, p. 130. 

This species has two deep radial sulci extending backward from the 
beaks. 

The species occnrs in the "silex beds" of the Tampa limestone, 
Ballast Point, Tampa Bay, Fla. (U. S. National l\'Iuseum no. 154362) 
and at station 12763, Anclote River, at Tarpon Springs, Pinellas 
County; station 13844, Old Chattahoochee Landing, 37 feet above 
echinoderm bed and station 13846, 74 feet above echinoderm bed. The 
specimen from station 12763 does not shO\Y as deep radial sulci as 
some of the Recent specimens or the better preserved specimens from 
the "silex bed" but in other features is inseparable. The species is 

living from South Carolina south to Rio Janiero and throughout the 
V./ est Indies. 

us Dall, \V. H .. \Vag-n e 1· Fn'c· Inst. Sci. Trans .. \'Ol. 3, pt. 4, p. 800, 1898. 
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Genus CELLIFORMA Brown, 1935 
CELLIFORMA NUDA (Da.ll) Brown 

Plate IS, Figu re 6 
1890. Lith op/wgus (cast of a burrow) Dall, ·wagner Free Inst. Sci . Trans., 

vol. 3, pt. I , pl. 11, fi g. 8. 
1898. Uthophaga nuda Dall, Wagner Free lust. Sci . Trans., vol. 3, pt. 4, p. 800 

( in part ). 
1915. Lithoplzaga 11 11 da Dall, U. S. Nat. 1vfus. Bull. 90, p. 129 (i n part ), pl. 24, 

fig. 4. 
1934. Celliforma. spirifcr Brown, Washington Acad. Sci. J our., vol. 24, p. 532 

(in part) , fig. 1, p. 534. 
1935. Cellifonna Hilda (Dall) Brown, vVashington Acad. Sci. J our., vol. 25, 

p. 526. 

In 1898, Dall considered this un ique form to represent a bmTO\-.­
of a bivalve mollusk which he ass igned to the genus Litlwp lz aga. 
Brown110 advanced the opinion that the form having a sp iral apex rep­
resents a fossil la rval chamber of a mining bee. He writes:"' 

" It is my opinion that the bee chambers here concerned were orig inally located 
in a sea-cliff, stream bank, or elevated mud fl at near the coast. \Veathering out 
uf the cliff and fa lling into the water, or with subsidence of th e a rea, they were 
buried togeth er with marine and f resh-water debris , the whole forming what is 
now known as the Tampa limestone. It is quite possible that calcite fir st fi lled 
th e unbroken chan~bers, but that later, with the eleva tion of the strata above 
the sea level, it was replaced by si lica, an exchange that seems even now in 
progress among the fossils in the upper layers of the formation ." 

Brown \vrites :'" 

"I th erefore propose that the term Celliforma be the generic name to include 
all fossil fi llings of chambers purporting to have been made originally by un­
known mining Hymenoptera and I designate C e/lifonna spirife-r Brow n, from 
the B ridger fo rmation of Wyoming: as the genotype. The specimens f rom the 
' 'silex beds" of the Tampa li mes tone of Florida may be known as Cclliforma Hilda 
(Dall ) Brown * * ':'." 

C elliforma nuda ( Dall)"' is cylindrical in general outline, roundc:l 
at one end and showing a low spire at the other. The specimen ap­
pears to be only partially silicified. Other specimens from the "silex 
beds" having the same outline as the above but completely silicified 
were sectioned and found to have cavities shaped somewhat like the 
exterior of the specimen. Some specimens of this species are small , 
being about one-fourth the size of the specimen originally figured by 
Dall. A specimen which may belong to C. nuda (Dall ) was collected 
from the T ampa limestone at \iV akulla rai lroad station, \ ·Vakulla Coun ty, 

111· Bro\vn, ll. \V., Cel li forn1a sp irifor, th e fuss il lar val c h::unbcrs of 1n inin .,- hl'c:S: 
\ •Vnsh in g t on Acau. Sc i. .Jour., v ol. 24, pp. G32-530, 103 4. . 

''" Idem, p-. 538 . 
"' Brown, R. Vi/., Further n otes on fc•ss il l arva l c hambers of mining · !tees: 

vVashington Acacl. Sci. .Jour., vol. 25, p . 52 7, 1935. 
"' Wagn er F r ee Inst. Sci. T rans., vol. 3, pt. 1, pl. 11, fig. 8, 1800. 

15-G. Su r n•_,. 
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Florida. This specimen is cylindrical in outline, rounded at one end 
but without any visible spire at the other end. It is solid throughout 
and contains Foraminifera. 

The specimen (pl. 15, fig. 6) has no spirals at its apical end, being 
more elongate in this area. If thi s specimen belongs to C. n1tda ( Dall), 
which it apparently does, the larval organism escaped after breaking 
its seal. 

The circumstantial evidence produced by Brown for identification 
of these peculiar fossil forms as larval chambers of mining bees is very 
convincing. His identification may be correct. 

If they do represent fossil larvae of some kind of an insect, they 
should be excluded from this paper on Mollusca. However, I have 
tentatively included them under Mytilacea, more as a matter of con­
vemence. 

So far as known, Cellifonna nuda. (Da11) occurs only in the Tampa 
limestone. In addition to the places mentioned above, it occurs at 
Sixmile Creek, Hi1lsborough County. 

Order ANOMALODESMACEA 
Superfamily ANATINACEA 

Family THRACIIDAE 
Genus THRACIA (Leach Ms.) DeBlainville, 1824 

Subg~nus CYATHODONT A Conrad, 1849 

THRACIA (CYATHODONTA) VICXSBURGIANA HERNANDOENSIS 
Mansfield, n. subsp. 

Plate 16, Figures 2, 4, 5 

Right valve elongate and moderately convex. Anterior end 
shorter and more evenly rounded to margin than posterior end; pos­
terior end steeply sloping behind the rounded posterior ridge and 
slightly raised at the dorsal margin. Sculptured. over the disk and 
anterior slope with strong rounded elevated subequal ripples. The 
crests of these ripples are about 1.5 mm. apart over the middle part 
of the shell. The ripples fade out behind the posterior ridge. Left 
valve (one specimen) less inflated than right valve. 

Dimensions: Holotype, right valve (U. S. National :Museum no. 
495977), length, 42 mm . ; height, 29 n1111.; diameter, about 10 mm.; 
length of anterior end, about 20 mm. Paratype, right valve (U. S. 
National Museum no. 495978), length, 52 111111.; height , 34 111111.; diam­
eter, about 13 mm . ; length of anterior end, about 25 111111. Paratype, 
left valve (U.S. National Museum no. 496311 ), length, 40 mm.; 
he ight, 24 111111. 
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Holotype local ity: station 12758, Camp Concrete rock quarry, 5.9 
miles northeast of B rooksville, Hernando County. 

Paratype locali ties: station 12322, quarry three-fourths mile south­
west of Brooksvi lle, I-Iernando County; station 12758, 5.9 miles 
northeast of Brooksville. 

Horizon: Suwannee limestone, O ligocene. 

Tln-acia vicksburgiaua lz emaHdocnsis, n. subsp., appears to be ve ry 
closely related to Thra cia vicksburgiana Dall ,"' a species from Vicks­
bmg, Miss. (U. S . National lVI useum no. 5176). The holotype of 
Tlzracia. vicksbu rgia.1w. is not a complete specimen; the posterior ex­
tremity and the ventral margin are broken away. The original shell 
has been dissolved away and only the impression of the shell is left. 
Slightly better preserved specimens, identified as T. ·uiclcsburgiana, have 
been collected at or in the vicinity of Vicksburg, l'diss., and are from 
the two following localities: Station 6450, indurated ledge forming a 
high waterfall at Mint Springs Bayou, below National Cemetery; sta­
tion 7373a, Gulf and Ship Island R. R., 70 miles so uth of Jackson 
and 10 miles south of P lain, bed no. 1 of section. 

The holotype and other specimens of T. ~~icksburgiana , fro m Vicks~ 
burg. 1\Iiss., and vicinity, are poorly preserved and their relationship 
with better preserved specimens that I have named the new subspecies 
/icrnandoe11Sis is a li ttle uncertain. However, the subspecies appears 
to differ from T. v ic!?sburgia)w in having a shell about twice as large,_ 
stronger concentric ripples, and a slightiy more equilate ral shell. 

Occurrence: Station 12321, quarry 3 miles east of Brooksvil le; 
stat ion 12757, quarry 10 .2 miles northwest of Brooksville; statio.n 12718, 
quarry 5 miles west of Brooksville; stat ion 12761 , two miles north :of 
Hudson, Pasco County. 

Family PHOLADOiviY ACIDAE 
GciJus PHOLAD01v1Y A Sowerby, 1823 

PHOLADOMYA sp. 

One poorly preserved internal mold belonging to the genus Phola­

domya was col lected at station 12292, Cherokee Si nk, \Vakulla County, 
Florida. 

The mold is o £ medium size, oblong,. inequivalve and · ventri cose~ 
The radial and concent ric sculpture is rather strongly developed . The 
exact relation ship to other fossil species of this gen us is diff-icult to 
determine because of the poor preservat ion of the specimen in hand 

"" Dall . \V. H ., \Vagn e r Free In~t.. Sci. Trans., YOI. 3, pt. G, p. 152G, pl. 57, fig. 
27, 1903. 
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but it appears to be related to the several described species, Pholadomya 
walli Maury"' and P. sa.wkinsi Maury,''" reported from the Macha­
poorie Miocene (lower Miocene) of Trinidad; P. falcollensis F. and 
H. Hodson,"• a species reported from the Miocene in the State of 
Falcon, Venezuela . 

IIorizon: Tampa limestone, lower Miocene. 

Order TELODESDESMACEA 
Superfamily CYPRICARDIACEA 

Family PLEUROPHORIDAE 
Gen11s CORALLIOPHAGA Blainville, 1825 

COB.ALLIOPHAGA ELEGANTUL.A Dall 

1898. Co·ralliophaga e/cgans Dall , ·w·agner Free Inst. Sci. Trans., vol. 3, pt. 4, 
p 920, pl. 25, figs. 2, 2a (not of Des hayes, Coq. Fos. Bass, Paris , 1824). 

1903. C oralliophaga C!C!JOil iula Dall, ide;n , pt. 6, p. 1499. 
ICJIS. Corallioplw.qa c l l'!/llllillla Dall, U. S. Nat. Museum Bull. 90, p. 131, pl. · 

23, figs. 11, 13. 

Dall described this species in 1903 as follows: 

"Shell ovate, as figured; thin, sculptured only by faint incremental Jines ; 
interior fiJled with a hard matrix by which it is obscured. Alt. 11 .5, lat. 19.5, 
diam. 7.0 mm. 

"This species somewhat recalls the C. lithophagclla Lamarck, of the Medi­
terranean, bul is of more elegant shape. From any other American species it 
can be distinguished by its smooth surface. The specific name first chosen cannot 
be retained, as it has already been used for different fossil species by DeFrance, 
Deshayes, and others." 

The holotype (U. S. National :Museum no. 155720) came from the 
"silex bed" at Ballast Point, Tampa Bay, Fla. Although Dall reports 
this species in the Chipola formation, I hn.ve not seen it from that lo­
cality. 

Horizon : Tampa limestone, lower Miocene. 

Superfamily ASTARTACEA 
Family CRASSATELLITIDAE 

Genus CRASSATELLA Lamarck, 1799 

CB.ASSATELLA DEFORMIS Heilprin 

1887. C1·assalclht drfnnll'is H eilprin, \Vagner Free Inst. Sci . Trans. , vol. 1, 
p. 117, pl. 16, fi g. 63. 

1903. C!·assatcl!it cs (Sca111bH ia) dcf ormis (Hcil prin) . D a 11 . \Vagner Free Jnst. 
Sci. Trans., Yo!. 3, pt. 6, p. 1471. 

" ' 1\'Iaur y, C .. J.. Hull. Am. Pa l eonto l og~·. Y O!. 10, p. 332, pl. ·12. flg s . 8, 11, 1,25. 
" ' Ide m, p. 333. pl. -12. fig. 1 0. 
"' Hodson . Fl o~'cl, a n d Hodson. H e l e n K .. B ull: Am. Pa l e o nto logy, vol. 1 3, p. 44 , 

p.J. 26, fl g. G; p l. 27 . fi gs. 1 , 2, J n 7. 
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1915. Crassatcllitcs (Scambu!a) deforn tis (Heilprin). Dall, U. S. Nat. lvius. 
Bnll. 90, p. 131, pl. 22, figs. 6, 7. 

Beilprin described th is species in 1887 as fo llows: 

"Shell thick in substance, ob liquely-oval, the beaks well anterior; anterior 
border, beginning at the beaks, evenly rounded; posterior border abruptly trun­
cated; basal margin evenly rounded, not fl exuoLts, crenulated; external surface 
profoundly sulcated, the sulci not extending beyond the angulation of the broad 
posterior slope, wh ich is slight ly hollowed, and only shows the lines of growth." 

" Length, nearly three inches; hei ght to summit of umbo, 1.7 inch. 

"This species can be read ily recognized by its oblique form, the broad pos­
terior slope, and th e prominence of the sulcation." 

Location of type: ·wagner Free Institute of Science, Philadelphia. 

Horizon : Tampa iimcstone, lower lVI iocene. 

Occurrence: "silex beds," Tampa Bay; station 2470, one mi le west 
of Bartow, Polk County; station 12736, 1.Y<l miles northeast of Lloyd, 
Jefferson County; station 12293, 16 mi les south of Tallahassee, vVa­
kulla County. Only one valve, preserved as an external mold, has 
been collected at 12293; it has stronger concentric ribb ing than the 
typical form of C. defonnis and may represent a varietal form of th is 

speCies. 

Superfamily CYRENACEA 
Family CYRENIDAE 

Genus CYRENA Lamarck, 1818 

Subgenus POLYMESODA Rafinesque, 1820 

CYRENA (POLYMESODA?) POMPHOLYX D all 

1900. Cyrena pompholyx Dall, vVagn er Free Inst. Sci . Trans., vol. 3; pt. 5, 
pl. 38, figs. 7, 8. 

1903. Cyrena, poll!plzoly.t· Dall, idem, pt. 6, p. 1445. 
1915. Cyrena (P olylllcsoda?) Pomplzoly.'< Dall , U. S. Nat. Ivius. Bull. 90, p. 134, 

pl. 22, figs. 4, 5, 8. 

Dall described thi s ~pecies in 1903 as follows : 

"Shell thin, obliquely trigonal, feebly, irregularly, concentrica lly striated; 
beaks high, ful l, somewhat prcsogyrate, si tu ated near the anter ior fourth of the 
shell ; anterior end short, rounded; posterior slope rapidly descending, long, the 
c: nd of the shell subrost rate ; one o r two faint, shallow sulci extend from the 
beaks to the posterior extreme; a very small subcorciate impressed area in front 
of th e beaks may represent a lunule; hinge normal, the anterior right and pos­
terior left card inal s slender , entire, the others larger and bifid; th e anterior 
laterals short, low, adjacent, smooth; the posterior laterals longer and distant 
from the cardi na ls; nymphs rathrr long, th eir opposi ng surfaces >mooth ; mus­
cular impressions small and rather high in the she ll ; palli a l li ne obscu re, but 
probably only sligh tly subtruncate behind and without a sinus; margins of shell 
thin and smooth. Length 40, height 36, diameter 27 111111. 
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"This species is rather peculiar in the thinness of its shell and the closely 
adjacent anterior lateral, but these characters do not appear to be more than 
specific, and arc paralleled in some of the ori ental forms and, especially the hinge 
character, In some of th e European fossils." 

This spec1es may belong to the subgenus PolyNt.esoda. of which 
Poly111csoda. raroliniaua. (Bose) is the type. In P. wroliniana the left 
anterior lateral is at a greater distance from the cardinal than in C. 
pompholy:r. The habitat of the subgenus Polymesoda. according to 
Dall"' "In streams of America in the warmer regions." 

Horizon: Tampa limestone, lower Miocene. 

Occurrence: Rather common in the "silex beds" at Ballast Point, 
Tampa Bay, Fla.; station 5000, Sixmile Creek, Hillsborough County; 
station 12732, 3.7 miles south of \iV akulla, ·wakulla County. 

CYRENA FLORIDANA (Dall) 

1900. V clorita flo1'idaua Dall, I.Yagner Free In st. Sci. Trans., vol. 3, pt. 5, p. 
1199, pl. 43, figs. 8, 13. 

1903. Villorita florida1w. Dall, idem, pt. 6, p. 1452. 
1915. Villorita floridana Dall, U. S. Nat. Mus. Bull. 90, p. 134, pl. 17, figs. 

9, 10; pl. 18, figs. 8, 10, 11. 

Dall described this species in 1903 as follows: 

"Shell large, heavy, elevated, plump, with high prosogyrate beaks and broad 
hinge-plate; surface concentrically striated; lunule and escutcheon not defined; 
hinge with one ohscu~e and two large anterior cardinals, a distant posterior lateral, 
short and smooth ; a very short arcuate socket for an anterior ad jacent lateral 
above a pustular tooth equivalent to the right lamina in the right valve. The 
interior is obscured by silicious rock. Length 65, height 70, ciiameter (double) 
50 mm." 

This species belongs to the same genus as C~·rcna. polllplzol-yx Dall, 
the principal differences between the two species is that C. floridana 
(Dall) has a larger shell , a relatively higher beak, a thicker shell and 
stronger teeth. 

A lthough the dental arrangement is similar in most respects to 
Villorita CJ•Prinoidea. (\Vood) of Asia, the genotype of Villorita, there 
are certain differences. In C. florida·na the elevation below the socket 
in the right anterior extends posteriorly to the middle cardinal, ·whereas 
in V. cypriuoidea. this ridge terminates opposite or slightly in front of 
the anterior cardinal. In this character C. pompholyx agrees with C. 
floridana (Dall). 

C. floridana may be th e ancestor of the living species, Polymesoda 
carol-iniGJla (Bose). 

"' Dall, vV. H., Wagner Free Jnst. Sci. Trans., Yo!. 3. pt. G, p. H 44 , 1903. 
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Holotype: U. S. National :Museum no. 107737. 
Horizon : Tampa limestone, lower IV!iocene. 
Occurrence: Dredged out of ship canal off Ballast Point, Tampa 

Bay, Fla.; station 7338, Anclote River at Tarpon Springs, Pinellas 
County, Fla.; station 12300, 1 Y4 miles northeast of Lloyd, Jefferson 
County; station 13848, from dredgings at a depth of 32 to 36 feet be­
low water level off Hooker Point, upper Hillsborough Bay. 

Internal molds of shells collected at the following localities may be­
long to C. floridaua (Dall): Stations 3407, 7174, and 7175, vicinity of 
River Junction, Gadsden County, 8 to 10 feet below level of railroad 
tracks; station 3406, Aspalaga Bluff, Apalachicola River, Gadsden 
County; station 13841 , Aspalaga Bluff, 10 feet above a four-foot clay 
bed. 

Superfamily CARDITACEA 
Family CARDITIDAE 

Genus CARD IT A (Bruguiere) Lamarck, 1799 
Subgenus CARD IT AMERA Conrad, 1833 

CARDITA (CARDITAMERA) TEGEA Dall 

1903. Cardita (Ca.rditan:era) tegea Dall, vVagner Free lnst. Sci. Trans., vol. 3, 
pt. 6, p. 1412 (p<:rt). 

1915. Cardita (Carditamera) tegea Dall, U. S. Nat. Mus. Bull. 90, p. 133, 
pl. 17, fig. 1. 

Dall considered the Tampa specimens identical with the Chipola 
specimens. His description of C. tegea was made for the most part 
from specimens from the Chipola River, whereas the locality of the 
holotype of his species is Ballast Point. Gardner"' considered the 
Chipola form different from the Tampa species and named it C. a.po­
tegea. Following is a description of C. tegea Dall: 

Shell small, low, thin, elongate; dorsal margin shorter than ventral 
margin and nearly parallel with it; anterior margin rounded; ventral 
margin with a slight insinuation medially; posterior margin obliquely 
angled with the dorsal margin. Externally, the anterior half of the 
shell gradually slopes to the margins; posterior ridge not prominent; 
posterior dorsal slope gradually declining to the margins. Ribs 19 in 
number, smaller, relatively more widely spaced and more nodose on 
the anterior side than elsewhere; gradually increasing in strength and 
sharpness posteriorly to the shoulder where they are rather strongly 
developed. Ribs on posterior dorsal slope rather strong except the 
third from the dorsal margin, which is weaker than the others. The 
two posterior ribs bear imbricated structures. 

"' Gardner, Julia, U . S. Geol. Surv-ey Prof. Pape r 112-B, p. 88, pl. 17, fi gs. 1-2, 
1926. 
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Holotype (right valve): U. S. National Museum no. 135125. 
Dimensions : Length, 33 mm .. ; height, 16 mm.; diameter, 5.5 111111. 
Type locality: "silex beds" at Ballast Point, Tampa Bay, Fla. 
Horizon: Tampa limestone, lower Miocene. 
Other occurrence: Six111ile Creek, near Orient Station, Hillsbor­

ough County (Tucker). 
Cardita tegea is larger, thinner, relatively more elongate and lower 

than the Chipola species, C. apotegea Gardner. 

CARDITA (CARDITAMERA) SHEPARDI Dall 

1915. Cardita shepardi Dall, U. S. Nat. Mus. Bull. 90, p. 133, pl. 21, figs. 10, 12. 

Dall described this species as follows: 
"Shell small, inflated, solid, subquadrate; beaks moderately elevated, situated 

in the anterior third of th e shell ; sculptur e of (on the left vah·e about 21) ele­
vated rounded ribs with deep, equal, or wider channeled interspaces; the ribs 
are ornamented with numerous prominent nodules rather sparsely distributed 
and on the posterior slope becoming more prominent and imbricated; anterior end 
rounded, posterior subtruncate; base medially compressed; hinge as usual in 
the genus, rather delicate; inner margins of the valves crenulated by the sculp­
ture. Length 9.75, height 6, diameter 6 mm. 

"Tampa silex beds at Da ll ast Point, Tampa Bay, Florida. Post collection, 
U. S. Nat. Mus. No. 165193 [hololype]. 

"This littl e species is closi'!ly related to tlH: recent C. do111ingcnsis of the 
vVest Indies." 

Horizon: Tampa limestone, lower Miocene. 
Card'ita shepardi has a more quadrate shell and \Yeaker radials over 

the posterior ridge than the young specimens of C. apotegea Gardner, 
a Chipola marl species . 

The spec imens identified by Dall'" as C a:rdita ( C arditamera) 

shepardi Dall from station 7075 , east bank of the Flint River, about 
10,0 miles below Bainbridge, Ga., are closely related to Venericardia 
serricosta brooksvillensis. 

CARDITA (CARDITAMERA) ANCLOTENSIS Mansfield, n. sp. 

Plate 16, Figure 3 
Shell small, slightly obliquely elongate and weakly depressed. 

Beaks moderately high and med ially flattened. Posterior slope steep; 
anterior slope less steeply inclined than the posterior; posterior shoul­
der prominent and forms the highest part of the shell. Ribs about 15 
in number, rounded , nodulous on the anterior side and separated by 
interspaces as wide as the ribs but posteriorly becoming stronger, less 

"' Dall, \V. H., U. S. Nat. Mus. Proc., vol. 51, no. 2162, p. 496, 1916. 
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closely spaced and sharper. Posterior dorsal slope ornamented with 
4 ribs, the second from the dorsal margin weak, while the others are 
nearly as strong as those on the shoulder. Hinge partly concealed 
by matrix; however, two right valves faintly indicate the anterior 
lateral socket. 

Dimensions: Holotype, right valve (U. S. National Museum no. 
495980), length, 20 mm.; height, IS mm.; diameter, 6 mm. 

Type locality: Station 12763. Anclote River at Tarpon Springs, 
Pinellas County, Fla. 

Horizon: Tampa limestone, lower :Miocene. 
Cardita anclotensis n. sp. differs from C. tegea Dall in having a 

shorter and relatively higher shell and from C. shepardi Dall in having 
2. larger shell with fewer ribs. 

Occurrence: Known only from th e type locality. 

CARDITA (CARDITAMERA) LIVEOAKENSIS Mansfield, n. sp. 

Plate 15, Figures 4, 5 

Shell small, thick, low and subquadrate in outline. Beaks low and 
rounded . Disk slightly higher in the area of the posterior shoul­
der and nearly flat over the middle area below the beaks. Anterior 
side rounded to margins; posterior slope rather steep; posterior shoul­
der rather low. Sculptured with about 22 weakly nodulous ribs ; ribs 
over anterior region of uniform size, narrow and s'eparated by inter­
spaces wider than ribs; ribs on posterior side a little st ronger and 
more closely spaced than on anterior side. There are five radials on 
the posterior slope; these are nearly as strong as those on the posterior 
shoulder. 

Dimensions : Cotypes (U.S. National Museum no. 495981). Right 
valve, length, 15.5 mm.; height, 11.5 mm.; diameter, 5 mm. Smaller 
left valve, length, 11 mm.; height, 7.8 mm.; diameter, 4 mm. 

Type locality : Station 11109, 10 miles north of Live Oak, Su­
wannee County, Fla. 

Horizon: Suwannee limestone, Oligocene. 
C ardita li7Jenakensis is relatively longer than C. shepardi Dall, has 

more uniformly sized and differently sculptured ribs, and two more in 
number than that species. However, it appears more closely related 
to C. shepardi than to C. tegea Dall. 

Occurrence: Type locality, six valves in all; station 12303, Su­
wannee River at Suwannee Sulphur Springs (an external mold of a 
much larger specimen than the holotype which may be C. liveoakensis, 
but identity questioned). 
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Genus VENERICARDIA Lamarck, 1801 

VENERICARDIA SERRICOSTA (Heilprtn) 

1887. Ca·rdita (Carditam cm) snricosta Hei lprin, Wagner Free Inst. Sci. Trans., 
vol. I, p. 117, pl. 16, fi g . 64. 

1900. Cm·dita scrricosta Heilprin. Dall , Wagner Free Inst. Sci. Trans., vol. 3, 
pt. 5, p. 11 94, pl. 38, fig. 9. 

1903. V cnericardia scrricosta (Heil prin ). Dall , Idem, pt. 6, p. 1428, pl. 28, 
fig. 9. 

1915. V cncricardia scrricostcL (Hei lprin ). Dall, U. S. Nat. Mus. Bul l. 90, 
p. 132, pl. 26, fig. 6. 

1915. Veucricard ia lzimerta Dall, idem, p. 132 ( not V. lzimerta Dall, Wagner 
Free Inst. Sci. Trans ., vol. 3, pt. 5, p. 1196, pl. 40, fig. 16, 1900, an Oak 
Grove species). 

Heilprin described this species in 1887 as follows: 

"Shell ventrico~e. obliquely-0\·al, highest in the anterior region; umbones 
well anterior, very prominent, overlooking a deeply impressed, cordiform lunule; 
hinge- tooth (in r ight valve) an elongated lamellar plate, which advances beneath 
the lunular depression (where it is thickened) , and is received into a corre­
sponding sulcus in the left valve; external surface radiately ribbed; the ribs 
about sixteen in number, profoundly elevated, narrow-much narrower than 
the interspaces- and strongly knobbed or serrated, those of the posterior slope 
ir regu lar in size; base crenocarinated . L ength, 1.3 inch ; height to top of umbo, 
one inch." 

Holotype deposited m the collection of the \li,T agner Free Inst itute 
of Science, Philadelphia. 

Type locality: "silex beds" at Ballast Point, Tampa Bay, Fla. 
Collected in 1936 at station 13847, Gadsden Point, 4 miles south of 

Ballast Point. 

Horizon: Tampa limestone, lower Miocene; ?Suwannee limestone, 
Oligocene. 

V enericardia serricosta ( Heilprin) is distinguished from V. hadta 
Dall , a Chipola species, and from V. hi·merta Dall, an Oak Grove sand 
species, by its smaller size, relatively more elongate shell, and narrower 
ribs. T he number of ribs on the three species are about the same; 
the Tampa species having 16 to 19 ribs; the Chipola species having 
18-21 ribs ; and the Oak Grove species having 18 to 20 ribs. 

Other occurrence in Florida : Tampa limestone, station 2470, one 
mile west of Bartow, Polk County; station 12765, O rient Station, Six­
mile Creek, Hillsborough County; station 12300, 1 ~ miles northeast 
of Lloyd, Jefferson County; station 12292, Cherokee Sink, Wakulla 
County; station 12293, ·wakulla R. R. Station, Wakulla County (mold, 
determination questioned) ; station 12735, 11 miles nearly south of 
Tallahassee, Leon County (mold, identification questioned) ; station 
12725, Baileys old ferry, Calhoun County (mold, identification ques-
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tioned); station 12727, ·w illis bridge, Chipola River, Calhoun County ; 
station 7080, quarry one-half mile south of R iver Junction, Gadsden 
County; elevat ion about _150 feet above sea level. Suwannee lime­
stone, station 6774, half mile above \ iV hite Springs, Hamilton County 
(fragment identificat ion quest ioned) ; stat ion 12739, N able ferry bridge, 
Suwannee River, Hamilton County (iden tification questioned). 

The specimens referred to V. serricosta from some localities out­
side of the type locality are preserved mainly as molds of the exterior 
of the shells and therefore do not show the teeth and for this reason 
there is some uncertainty as to their specific identifications. 

VENERICARDIA SERRICOSTA BROOKSVILLENSIS Mansfield, n. subsp. 

Plate 17, Figures I , 9 

Shell similar to Veneri~ardia serricosta (Heilprin ) in number of 
ribs, and character of the ribs on the anterior side and middle part of 
the shell ; but differing from that species in the character of the ribs 
on the posterior dorsal slope. On V. serricosta, the fourth rib and 
sometimes the fift h rib from the dm·sal margin, is threadlike and much 
weaker than the others, whereas on the new subspecies the ribs over 
this area are all about the same strength . The new subspecies also 
has a relatively more elongate shell than V . serricosta. 

Dimensions: Holotype, impression of mold of right valve ( U. S. 
Nat. Mus. no. 495979), length, 23 mm.; height, 19 mm.; diameter 
about 8 mm. 

Type locality: Station 1111 3, Brooksville, Hernando County, F la. 

Horizon: Suwannee limestone, Ol igocene. 

Other occurrences: Station 12321, 3 miles east of Brooksvi lle, Her­
nando County; station 12758, 5.9 miles northeast of Brooksville, Her­
nando County; station 12308, 10 miles north of Live Oak, Suwannee 
County (molds, identification questioned) ; station 12766, Blackwater 
River, at S. A. L. Ry. crossing, H ill sborough County. 

Specimens identified by Dall'" as C ardita ( C arditamera) shepardi 
Dall from station 7075, east bank of F lint River, about 100 miles 
below Bainbridge, Ga., appear to be closely related to or the same 
form as the subspecies brooksvillemis here described. 

130 Dall, vV. H., U. S. Nat. Mus . Proc., YOI. 51, no . ~162 , p. 406, BiG. 
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VENEB.ICAB.DIA NODIFEB.A Kellum 

192o. V cncricardia. undifera. Kellum, U . S. Geol. Survey Prof. Paper 143, pp. 
36, 37, pl. 9, figs . 1-3. 

Ke llum described this specJes as follows: 

"Shell solid, robu st, obliqu ely oblong, the beaks full, prominent, prosogyrate, 
and nearly anterior; a nterior s ide short, bluntly round ed, posterior side longer, 
slightly compressed, round ly truncate behind; scul pture of 19 to 22 radial ribs, 
of which the posterior five or six are smal ler and less elevated than the others; 
anterior ribs stout, the summi t articulated with small, squarish, transverse nod­
ules; intcrspaces subequa l to the ribs; lunule rather small and deeply incised; 
hinge normal; the anterior card inal pustular, th e interior margins with coarse 
flutings. Length, 32 111111 .; height, 29 mm.; depth of right valve, 12 mm. * * *. 

"Locality: S il verdale, Onslow County, N. C. 
"Geologic horizon: Trent marl, of lower Miocene age." 

Other occurrences: T he specimens from the following Tampa 
limestone localities in Florida, appear to be V cncricardia nodifcra 
Kell um : Station 1111 5. Kendrick, upper bed, ?l'f arion Coun ty, F la. ; 
?station 7353, mi ch1·ay between Anthony and Martin, ::\ r ar ion County, 
Fla. (poor specimen) ; ?stat ion 11186, midway between Lowell and 
Spar r, Marion Count y (small mold ). 

Superfamily C HA lVIACEA 

Family CHAMIDAE 
Genus CHAMA (Li nnaeus), 1758 

CHAMA TAMPAENSIS Dall 

1903. Cha/1/.a. lmn.jla cnsis Dall , Vlagner Free Inst. Sci. Trans., vol. 3, pt. 6, 
p. 1398, pl. 54, fig. 6. 

1915. Cha. 111a. tampae11sis Dall , U. S. Nat. Mus. Bull. 90, p. 135, pl. 24, fig. 1. 

Dall descr ibed thi s species in 1903 as fo llows: 

"Shell rather small , irregular. attached by the left valve; sculpture of con­
centric lamellae, on the attached valve sparse and irregular, not fluted or crenu­
lated, on the right valve rath er more evenly spaced, though sometimes crowded, 
usually somew hat distant, smooth, or fai ntly radially striated, except at the ex­
treme margi n, where th ere are obsolete flutings on one or two of the outermost 
lamellae, if any; internal margins of the va lves smooth; average diameter about 
twenty millimeters. 

"Oligocene 'silex beds' a t Ballast Point, Tampa Bay, F lorida; Dall and 
Burns." 

Holotype: l~ight valve, U. S. National Museum no. 109248. 

H orizon : Tampa limestone, lower Miocene. 
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As a result of an extensive study of the Chamiclae Odhnerm sub­
divided the Recent species into two genera, the di st ingui shing char­
acters of which he gives (p. 75) as follows: 

"Shell with the apices twisted to the right and the left va lve attached to the 
subst ratum ; nep ion ic shell very sma ll (about 0.5 mm.) , with concentri c and 
rad ial sculpture; latera l teeth persistent ; no marg inal teeth of the adult shell; 
" * * Chama Linne, 1758. 

"Shell with the apices twi sted to the left and the right valve attached ; ncpi ­
ioni c shell di st inct; adult shell w ith a lef t marg inal tooth. •:• " * Psc 11 dochama 
n. gen ." 

The shells of Chama tatnpaeusis Dall as well as C. chipola;w Dall, 
a Chipola speci es, are attached by their left va lves and according to 
the above classification would fall under the genu s Cha 111a . "Cha111a" 
d·raconis Dall , a species described from the Chipola formation. which 
is attached by the right valve, would fall under the genus, Pseudo­
chama. Chama lampaensis is read ily distinguished from C. chipolana 
by its widely spaced, strong concentric lamellae and the absence of 
rounded radials. 

Horizon: Tampa limestone, lower :Miocene; ?Suwannee limestone, 
Oligocene. 

Occurrence: Tampa limestone, type locality, and Sixmile Creek, 
Hillsborough County (Tucker ). ?Suwannee limestone, O ligocene : 
Blackwater Creek at crossing of S. A. L. Ry ., Hillsborough County 
(Tucker ) ; a much large r speci men than those from the Tampa 
limestone. 

CHAMA HILLSBOROUGHENSIS Mansfield, n. sp. 

Plate 16, Figures 6, 7 

Shell rather small, irregularly rounded 111 outline ; lower ( left 
valve) deep, upper valve shallow. Attached by th e left valve. Both 
valves with a radial sulcu s extend ing along the poste rior sid e from 
the beak to the ventral margin. Sculpture on di sk of right valve con­
sists of rath er closely spaced, elevated lamellae whi ch, for the most 
part, terminate with vaulted spinose structures that are somewhat 
radially di sposed. Beak of right valve weakly swollen and nearly 
smooth. Left valve with a strongly twi sted beak in la rger specimens 
bu t only slightly prosogy rate in young specimens. Sculpture of left 
valve consists of closely se t, crenulated, somew hat radially a rranged 
lamellae over the early part of the shell. becom ing st ronger and more 

"' Odhne r , N il s H . .J., K. svcnska V c t.-Akad. Hand l., Ba n c1 G~. No. 16, l Dl7 ; Ba nrl 
5n. No. ~ . 1n1n. 
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widely spaced and marginally spinose over the rest of the valve. 
Rounded radials ornament most of the surface of the left valve. 

Dimensions: Co types (U. S. Nat. NT us. no. 495982). Larger co­
type, left valve, length, 20 .. 5 mm.; height, 23.5 mm. ; diameter. 11 mm. 
Smaller cotype, right valve, length, 15 mm.; height, 18 mm.; diameter, 
5 1~1111. 

Type locality: Station 2084, "silex beds," Tampa Bay, Hills­
borough County, Fla. 

Horizon: Tampa limestone, lower Miocene. 

Cha1Na hil!sboronghcusis differs from C. tampaensis Dall in ha .ring 
a posterior radial sulcus on each valve; more closely spaced, spinose 
lamellae; and radial sculpture. 

Occurrence: Known only from the type locality. 

Genus PSEUDOCHAMA Odhner, 1917 

PSEUDOCHAMA DRACONIS Dall 

1903. Chama. dra co11is Dall, Wagner Free Inst. Sci. Trans., vol. 3, pt. 6, p. 1399, 
pl. 56, figs. 17, 18. 

1915. Chama. chipo!a11a Dall, U. S. Nat. Mus. Bull. 90, p. 135 (part, 1iot pl. 25, 
figs. 9, 11 ). 

1926. Cha111a. draco11is Dall. Gardner, Julia, U. S. Geol. Survey Prof. Paper 
142-B, p. 92, pl. 17, figs. 7, 8. 

Dall described this species in 1903 as follo ·ws: 

''Shell irregular, attached by the anterior end of the right valve, which 
usually acqui res a tri gonal or semicircular outline; sculptured on the right valve 
with a curious, blistered verruculation not unlike convex scales of a saurian or 
Gila monster, and also at the margin of the .attachment with broad, irregular, 
concentrica lly striated foliations; on the posterior slope there is a tendency to 
form two or three radial series of small, rather distant foliations, which, or part 
of them, are often obsolete ; near the posterior dorsal margin is a well-marked 
radial sulcus and often another parallel to it but much more feeble ; left valv~ 
much flatter, irregularly concentrically lamellose,· the lamellae ri sing into folia­
tions in two or three radial seri es behind, the foliations and most of the surface 
with fine vermicular or partly divaricate radial fluting or threading ; .. adductor 
scars small; internal margins finely crenulate . Average diameter ZS miilimeters. 

"Thi s is a rather common species with a surface recalling that of Echiuo­
cha lll a." 

Cotype: U. S. Nat. :?\Jus. no. 114724. 

Type locality: Station 2213, one m ile bela\\' Baileys Ferry, Chipola 
River, Fla. 

Horizon: Tampa limestone, lower l\'fiocene; Chipola formation, 
lower l\Iiocene. 
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A few specimens f rom the " sil ex beds," Tampa Bay, Florida, ap­
pea r to be identical with Pscudocha·nza dra conis DalL Some of these 
spec1mens were referred to Chanw chipolana by Dall. 

CHAMA or PSEUDOCHAMA sp. a 

A number of .l arge specimens, preserved as internal molds, were 
collectecl from a fe w locali ties. These may represent only one species 
but this can not be determined on account of the condi tion of preser­
vati on. 

Horizon: Suwannee limestone, O ligocene. 

Occurrence : Stat ion 11109, 1 Yz miles north of Live Oak, Suwan­
nee County ; station 12322, Y-J. mile, south west of Brooksvi ll e, H er­
nando County ; station 1232 1, 3 miles east of Brooksvi lle ; station 
12757, 10,2 miiles northwest of Brooksv ille; station 12762, 2Y-J. miles 
south of Zephyrhills, P asco County. 

CHAMA or PSEUDOCHAMA sp. b 

A number of rather small specimens, preserved as internal molds, 
were collec ted f rom a few localities. These may represent only one 
species but this cannot be determined on accoun t of the condition of 
preservation. 

H ori zon : Tampa limestone, lower :\Iiocene. 

Occurrence: Stat ion 123 14, upper bed at Kendr ick, Marion 
County; station 12292, Cherokee Sink, \ Vakull a County; stat ion 12293, 
W akulla railroad station, ·wakulla County; station 12727, \Villis 
bridge, Chipola Rive r, Calhoun County; station 12726, 2.2 miles above 
\Villi s bridge. 

Superfamily LUCI NACEA 
Family L UCI NIDAE 

Genus GODAKIA Scopoli, 1777 
Section ] A GONI A R ecluz, 1869 

CODAXIA (JAGONIA) SCURRA Dall 

1915. Codal1ia (Jago 11 ia) ·se11rra. Dall , U. S. Nat. M us. Bull. 90, p. 136, pl. 21 , 
figs. IS, 16. 

The fo llowing is the or iginal desc ription of thi s species: 

"Shell sma ll , roun ded quadrate, moderately infl ated, with low beaks nearly 
at th e posteri or third; a short lanccolate lunule and longer sulcus fo r the liga­
ment; scul pt ure of numerous rounded cl ose-set radial ribs, crossed by incre­
menta l lines, whi ch rise to low arched imbrications where they overr id e the r ibs, 
especially di stally; in te rior closed by matri x. Length, 12, height 8, max imum 
diameter, 6 mm. 
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"Tampa sil ex beds, at Ballast Poin t, T ampa Bay, 1-lorida . U . S. Nat. M us. 
No. 165198 [holotype ] . 

"Thi s has much th e same sculpt ure as several o f th e recent spec ies, th ougH 
most of th e Chipola J agonias are much smoother and more roun ded in shape." 

This species is know n only from its type locality. 
Fi ori zon: Tampa limestone, lower M iocene. 

Genus LUCIN A Lamarck, 1799 

L UCIN A, one or more species 

Large globose L ucinas, preserved mainly as internal molds of the 
original shell and exhib iting few characteri stics suitable fo r specific 
di scrimination, were collec ted at a few localiti es. Most of the molds 
represent la rger shell s than Lnciu a. co rpulenta D all , a species confl.necl 
to the Chipola formation of Florida . The larges t specimen in hand, 
collec ted from the upper bert at K endrick, Mari on County, (sta tion 
12314) , is nea rly as large as undetermined specimens of thi s genus 
from Crocus Bay, A nguilla, mentioned by Cooke."' 

Hori zon: Tampa limestone, lower :-Iiocene. 

Occurrence: Station 123 14, upper bed a t K endrick, l\I arion County; 
station 12293, \ :V akulla R. R. sta tion, \ Vakulla County ; sta ti on 12296, 
"The Swirl," 3 0 miles southeast o f Crawfo rdville, Vvakulla County ; 
stat ion 3406, lowest bed a t Aspalaga Diu ff, Gadsden County ; station 
12285, quarry one-half mile south of Ri ver Junction a t an . elevation 
about 150 feet above sea level, Gadsden County; station 12283, Old 
Chattahoochee L anding at an elevation o f 155-165 feet above sea level; 
station 12282, Old Chattahoochee L anding, echinoderm bed, at an ele­
vation of 77.4-78 .4 fee t above sea level. T he specimens from the 
echinoderm bee! , or lO\\·est bed exposed at Old Chatt ahoochee L and­
ing. are smaller th an specimens at a higher elevation in the same 
blu ff or those a t an elevation a round 150 feet one-half mile south of 
R i \·er Jun ction. 

Genus P H ACO ID E S Blainville, 1825 
Subgenus PHACOIDES ss. 

PHACOIDES (PHACOIDES) cf. P. PECTINATUS Gmelin 

A lef t va lve (U. S . ~at . :\[us. no. 1576-J.O ) refe rred by Dall '" to 
P lzaco·ides dow i11ge 11 sis Dall and reported as occurring in the "silex 
beds" of the T ampa lim estone at nallast Point, T ampa Hay . appears 

' " Cook •c, C. IV ... Tt' l'ti:'\ r ;·- mo llu ~; k :; f r o m th e L eewa r d Js lan <l s and Cu ba : Ca r­
n eg- to In s t . 1\'ashtn g ton P ub. No. 29 1, p. US, 1919. 

133 p~'1 1 1 , I V. H ., I Yagn c r F t·ce In s t. Sci. Tra n s. , v o l. 3, p t. G, p . 1363, p l. 50, 
fl .,. 11 , 1903 (a l so sa m e ft g·u r e r f"jl r od u c e d i n U . S Nat Mu s B ull 90 Il l 23 
flg. n. J nt s) . · · · · ' · ' 
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to be nearer P. pect inatns Gmelin (Pliocene to Recent ) than to P. 
dmningensis, the type of which came f rom beds of unknown age on 
an island in Lago de Henriquillo, Dominican Republic. The specimen 
is not silicified . No other specimens of this fo rm have been collected 
from the Tampa limestone at its type locality, or f rom beds of the 
same age elsewhere, and its occurrence in the Tampa limestone is 
dubious. 

Subgenus LINGA DeGregorio, 1884 

PHACOIDES (LINGA) W ACISSANUS Dall 

1903. Phacoides (Here) wac-issamts Dall, vVagner Free Inst. Sci. Trans., vol. 3, 
pt. 6, p. 1365, pl. SO, fig. 15. 

1915. Pliacoides (l-Ie·re) wacissanus Dall, U. S. Nat. Mus. Bull. 90, p. 137, pl. 
23, fig. 12. 

1916. Pliacoides (Here) cf. wacissa.mts Dall, U. S. Nat. Mus. Proc., vol. 51, 
no. 2162, p. 497. 

1923. Pliacoides (1-l ere) wacissa:nus Dall. Cooke, U . S. Geol. Survey Prof. 
Paper 133, p. 5. 

The following is the original description of this species: 

"Shell much resembling in general appearance and solidity P. carinifci'IIS, 
but having the beaks lower, the posterior dorsal area larger but not so deeply 
impressed, the anterior dorsal area less impressed, larger , and without the carina 
and marginal projection below it which occurs in that species; the shell is also 
rather longer and less hi gh, and the hinge teeth are longer and heavier than in 
P . cariniferus. The margins are finely cren ulate, and well-grown specimens often 
exhibit resting stages near the base, indicated by sulci. Alt. 15, Jon. 16, diam. 
12 mm. l+rge specimens attai n a length of 20 mm." 

The holotype (U. S. Nat. M us. no. 157756) came f rom Ballast 
Point, Florida. 

T he external sculpture consists of rather widely spaced. concentric 
imbrications. No radial stri ae are present. An undesc ribed species 
of Phacoides (Linga) from Crocus Bay, Anguill a, stations 6965 and 
6894, as pointed out by Cooke,"' is related to P. wacissanus Dall but 
differs from it in having a st raighter dorsal margin and a more deeply 
impressed sulcus on the right valve. 

Horizon: Tampa limestone, lower Miocene; Suwannee limestone 
and F lint River formation, O ligocene. 

Occurrence: F lorida, Tampa limestone, type locality common ; sta­
tion 4998, S ixmi le Creek, near Orient, H ill sborough County; station 
11115, Kendrick, upper bed, Marion County; station 12292, Cherokee 
Sink, vVakulla County (one speci men in lot rath er large) ; station 7080, 
quarry half mile south of River Junction, Gadsden County, at eleva-

"" Cool,e. C. \V .. T e rt iary moll usks from the Leeward Islands and Cuba : Car­
negie I ns t ·wa shington Pub. No. 201, p. 149, pl. 15, fig. 2, 1H9. 

16-G. Surve y 



242 FLORID.\ GEOLOGICAL SURVEY-DULLETIN FIFTEEN 

tion about 150 feet above sea level; station 3406, lowest bed at Aspa­
laga Bluff, Gadsden County; station 13847, 4 miles south of Ballast 
Point. Suwannee limestone, station 12766, Blackwater Creek, at S. 
A. L. Ry. crossing, Hillsborough County; station 12321, 3 miles east 
of Brooksville, Hernando County (specimen larger than usual) ; sta­
tion 7361, 3 0 miles west of Brooksville, Hernando County; station 
12317, 10.2 miles nortlnvest of Brooksville (specimen larger than 
usual) ; station 11109, 1_0 miles north of Live Oak, Suwannee County; 
?station 6825, 3 miles west of Live Oak, Suwannee County; station 
12742, Suwannee River, 2.0 miles above Ellaville, Suwannee County; 
?station 6828, Falmouth, Suwannee County; station 12307, Bass, Co­

lumbia County; station 6774, rock island half mile above \Vhite 
Springs, Columbia County; station 12299, \Valker Spring, Jefferson 
County (specimen larger than usual). Georgia, Flint River forma­
tion, station 7075, Flint River, about 10_0 miles below Bainbridge, 
Decatur County; station 7150a, from loose blocks of chert at Bain­
bridge. 

Subgenus LUCINISCA Dall, 1901 

PHACOIDES (LUCINISCA) SILICATUS Mansfield, n. sp. 

Plate 17, Figures 4, 5, G, 8 

1915. M:yrtaca (Eu!opia) vcnuiculata Dall , U. S. Nat. i'dus. Bull. 90, p. 136 
(part, fig. 14, pl. 23, excluded, a Bowden marl species) . 

1915. Plzacoidcs dominge11sis Dall, idem, p. 137 (part; not P. domi11geusis Dall, 
1903). ., 

1915. Plzawidcs (LHcilrisca) p/csioloplzHs Dall, idem, p. 138 (part; not P. 
plesioloplws Da\1, 1903). 

1915. Plzacoides (Lu.cinisca) callzol!111!11Sis Dall, idem, p. 139 (part; not P. cal­
lzozmeusis Dall, 1903, a Chipola species). 

1926. Phacoides (Luci11isca.) p/esioloplzHs Dall. Gardner (part, not an Oak 
Grove species), Prof. Paper 142-F, p. 110. 

Shell rather solid, suborbicular, moderately inflated. Beaks pro­
sogyrate. Lunule excavated and plicated. Posterior dorsal area 
weakly depressed and marked off in front by a lovv ridge ; a narrow 
ancl shallow sulcus is anterior to this ridge . Dorsal area rather narrow 
and weakly depressed. Concentric sculpture of marginally erect 
lamellae over the entire external surface of shell being a little wider 
spaced over the umbonal area than elsewhere. A few concentric 
threads (over the umbonal area ) lie between the margins of these 
lamellae. Radial sculpture o f fine to rather coarse threads on the disk 
but absent on the dorsal anterior and posterior areas. Inner margin 
finely crenulate. 

The holotype ( U. S. Nat. ?II us. no. 165199) measures: Length, 
12.7 111111.; height, 11.4 mm.; convexity, 3.9 mm. 
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The paratype (U. S. Nat. -:\Ius. no. 495983 ) measures: Length, 
10.5 mm. ; height, 9.5 mm. ; convexity, 3.9 nm1. 

The holotype, a right valve, was labelled with two other specimens 
(U. S. Nat. Mus. no. 165199) Phaco·ides do111ingeusis. The same :Mu­
seum number is given by Dall for thi s form (U. S . Nat. Mu s. Bull. 90, 
p. 137 ). Only one valve is recorded under thi s number; consequently, 
I am uncertain which of the three specimens in the same vial was orig­
inally registered under this number. 

Phacoides silicatus differs from P . plesiolophus Dall, an Oak Grove 
species, in having a smaller and more inflated shell; from P. calhoun ­
cnsis, a Chipola formation species, in having a less ornamental shell. 
1\lljwlaea ver111iru.!ata. Dall , a species from the Bowden marl, Jamaica, 
has a type of radial sculpture different from that of P. silicatus. 

T ype locality: "silex beds," Dallast Point, Tampa Bay, F lorida. 
Horizon : Tampa limestone, lower Miocene. 

Occurrence: T ype locality (common) ; station 12735, 11 miles south­
west of Tallahassee, L eon County (external mold ) ; station 12725, 
from limestone at Bai leys old ferry, Calhoun County (external mold ) ; 
station 3406, lowest bed at Aspalaga Bluff. Gadsden County (external 
mold ) ; stations 7080 and 12285, quarry one-half mile south of River 
Junction , Gadsden County, at an elevation about 150 fe et above sea 
level (silicified specimens) . 

Specimens from some of th e. localities, as noted above, are molds 
ancl the determinations are based upon impress ions taken o f these 
molds. 

Subgenus MILTH .'\ H . and !\. Adams, 1857 

PHACOIDES (MIL.THA) HILLSBOROENSIS (Heilprin) 

1887. Lucin a. hillsborocnsis I-Ici lprin, ·wagner F ree l nst. Sci. Trans., vol. !, 
p. 117, pl. 16, fig. 62. 

1915. Phacoidcs (Miltlw) hillsborocnsis Heilprin. Dall, U. S. Nat. Mus. Bul l. 
90, p. 139 (part ; figure excluded ) . 

1916. Phocoidcs (Mi!tlw) hillsbo romsis H eilprin . Dal l, U. S. Nat. Mus. Proc., 
vol. 51, p. 498 ( part, figure excluclecl) . 

Following is the original description of this species : 

"Shell (known onl y by the left vaive) dis<:iform, suborhi cular, evenly rounded 
<1 nteriorly a nd basally, truncated pos teriorly; beak pointed, sub-centra l ; the pre­
umbonal border rapidly dccli vous, direct ; two oblique, fairly prominent, cardinal 
teeth; ' urfacc cover fcl with numerous, .rcgu!Jrly-placecl, concentric am! slightly 
flexuous, la 111 ell ae, about 18 to the inch , between which are seen liner lines. 

"LeEgth: 2.2 in ches; heig ht, th e same." 

The holotype is deposited in the ·wagner P ree In stitute of Science·, 
Phi ladelphia. 
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T ype locality: Ballast Point, Tampa Bay, F lorid a. 

Hor izon: Tampa limestone, lower M iocene; ?Suwannee limestone, 

O ligocene. 
Occurrence: F lor ida, Tampa limestone, Black wate r Creek at Sea­

board A ir L ine Rai lway cross ing, H ill sborough County (Tucker ) ; sta­
tion 12765, S ixmile Creek, near O rient Station, H ill sborough County; 
station 1111 5. upper bed at Kendrick, Ma rion County (external mold) ; 
stat ion 12293, \ Vakulla R. R. Station, \ Vakull a County ( in terna l 
mol ds) . Suwannee limes tone, ?station 12762, 2;0 miles south of 
Zephyrh ill s, Pasco County (one sil icified valve; the determination not 
f ully confi rmed); stat ion 12322, Brooksville, Hernando County 
( mainly in te rn al molds) ; station 1232 1, 3 miles east of B rooksville 
(i nternal molds) ; station 12318, 5 miles west of Brooksvi lle (internal 
molds); stat ion 12757, 10.2 miles north west of B rooksv ill e (internal 
molds) ; stati on 127 58, 5.9 miles north east of Brooksville (internal 
mold ) ; stati on 11109, 1 y; miles north of L ive Oak, Suwannee County 
( molds); station 6828, Falmouth , Suwannee County (molds) ; sta­
t ion 6774, Rock Island, three-fourths mile above \ Vhite Springs, Co­
lumbia Coun ty ( molds) ; stat ion 12298. 1 y; miles east-southwest of 
Fli n t Rock, J effe rson Coun ty ( internal mold ). 

Georgia, F lin t R iYe r format ion, station 3381, fos sil coral reef, 4 
mi les below Bainbridge ( inte rnal mold ); station 7075, F lin t R iver, 
100 miles below Bainbridge (small silicified specimen) . 

l\lost of the above specimens from localiti es outside the type lo­
cality a re· molds and the determinat ions of these are not fully con­
fi rmed . 

PHACOIDES (MILTHA) aff. P. CHIPOLANUS Dall 

Dall'" ident ified a poorly preserved specimen (U. S. Nat. l\ Ius. no. 
15770) as Plzacoid cs (Milt ha) hcraclcus Dall , a Chipola form. 
Gardner"" placed P . hcraclcus Dall in synonymy with P. clzipolanus 
Dall. T he speci men f rom the "si lex bed'' shows a rather fine concen­
t ric sculpture like that on P . chipolanus but it is somewha t more in­
fl ated than the Ch ipcb species and I am not ce rtain that the two fo rms 
are specifi cally identical. An exte rnal mold, somewhat similar to the 
Tampa specimen, was collected fro m the Suwannee limestone at sta­
tion 123 17, 10.2 mil es north\\"es t of Brooksville, Hernando County. 
F lori da. These two specimens may be closely related but a re not ,,·ell 

enough preserved to definitely determine their rela tionship. 

m Dnll , ·w . H., U. S . Nnt. Mu s . Bul l. 90 , p. 139, 1915. 
' 30 Gardnc1· .. ] u l in, li. S . Gc> ol. Sun·e_,.- Pro!'. P a p Pr 1 I ~ -C , ]l. 11 1. 1 !12G. 
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PHACOIDES {MILTHA?) HERNANDOENSIS M ansfield, n. sp. 

P late 17, Figures 2, 7 

Shell rather small , left valve more inflated than right valve, nearly 
equilateral. Left valve evenly rounded over the middle of the disk 
and anterior side, and weakly depressed over the rather wide posterior 
dorsal area. Posterior dorsal area distinctly set off from the rest of 
the shell. Right valve not entire, but reveals a low valve with rather 
wide posterior dorsal area and a narrower, pitted anterior dorsal area. 
Sculpture of only smooth, weakly marginally raised concentric imbri­
cations; the margins of which over the middle of the disk are about 
1.5 111111. apart. 

The larger cotype, a left valve (U. S . Nat. J\llus. no. 495984), 
measures : Length, 30.9 m111.; height, 30.8 111111.; convexity, 13 mm. 

Phacoides (Miltha) hillsboroeusis (Heilprin) has a flatter left 
valve than that of the new species and shows fme concentric lines on 
the imbrications. 

The larger specimen, a left valve of the new species, as noted above, 
is much more inflated than the smaller specimen, a right valve, but 
both have similar sculpture. There is a possibility that the specimens 
that I have referred to the new species may be related to rather large 
specimens in Hernando County that I have referred to Plwcoides 
(Linga) wacissanus Dall; however, the specimens that I referred to 
P. wacissanlts have both valves equally in flated. 

Horizon: Suwannee limestone, Oligocene. 
Type locali ty : Station 12758, Camp Concrete rock quarry, 5.9 miles 

northeast of Brooksvi lle, Hernando County, Florida. G. M. Ponton 
and \A,T. C. Mansfield. 

Occurrence: Known only from the type locali ty . 

Section BELLUCIN A Dall, 1901 

PHACOIDES (!BELLUCINA) TAMPAENSIS Dall 

l.915. Phacoides (Hellucina) lampaensis Dall, U. S. Nat. Mus. Bull. 90, p. 138, 
pl. 21, figs . 1, 2. 

The fo llowing is the original description of this species: 

"Shell small, truncate-ovate, moderately plump, equ ivalve, slightly inequi­
lateral, strongly sculptured; beaks small, low, closely adjacent, slightly prosocoe­
lons; anterior dorsal slope excavated with a deeply impressed cordate lunule, 
smooth and large for the. size of th e shell ; posterior slope di rect, with a narrow, 
hardly depressed lanceolate escutcheon; posterior rlorsa l area compressed, bor­
dered below by a shallow, wide sulcus which is indicated at the posterior margin 
by a shallow excavation; anterior end broadly rou nded, posterior snbtruncate, 
base evenly arcuate; books slightly nearer the posterior end of the shell; radial 
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sculpture o f (on the type-specimen eleven ) rather wide, low, con vex , feeb le ribs 
separated hy narrower inten ·als. th e r ibs someti m es dupl e x a nd then nar rower ; 
concentric sculpture o f low, elevated, nJ rrow lamellae, mor e crowded o n the 
beaks and ncar the base, mo re di stant on th e middl e o f the va lves, overriding t he 
ri bs and intervals ; interior o f the valv es with a strongly crenulate margin ; t he 
hinge in access ibl e. Length o f shell 5 mm., beaks behind the a nter ior end 2.7 mm., 
height 4 mm., diameter 2.5 mm. Tampa sil ex heels at Ball ast P oint , Tampa Bay, 
F lorida . Type specimen fro m the Post coll ect ion, U. S. Nat. Mus. No. 165202.' ' 

T hi s spe~ies has not been reported outside of its type locality. 

Horizon: Tampa limestone, lower Miocene. 

Genus DlV.'\ RT CELLA V on Martens, 1880 

Molds showing the presence of the genus Divaricclla have been col­
lected a t the following localiti es: Suwannee limestone, station 12758. 
about 5 miles northeast o f Brooksville, Hernando County; station 
6826. 10 mil es north of Live O ak, Smvannee County . T ampa lime­
stone . station 71 68, from the echinoderm bed at O ld Chattahoochee 
Landing, Gadsden Coun ty. 

Although the impression s taken of the molds of the above spec­
imens indicate similar characters, the exact relationship of these to 
each other and to other species of this genus is difficult to determine. 

Family DIPLODONTIDAE 
Genus DIPLODONTA Bronn , 183 1 

DIPLODONTA AL.TA Dall 

Plate 18, F igure 1 

1890. Diplodollla alta Dal l, \ ·Vagner Free Tnst. Sci. Trans., vol. 3, pt. I , p. 189. 
pl. II , fi gs. 9a, 9\J . 

1900. JJiplodonla alia Dall , idem, pt. 5, p. 1183 ( part, Chi pola fo rm, pl. 44, 
fig . 19 excluded). 

1915. J)ip lodollla nita Dall. U. S. Nat. Mus. Bu ll. 90. p. 140 (part, Chipola fom1, 
pl. 24, fig. 8, excluded) . 

Gardner"' separated the Chipola form, which Dall united with 
D. alta . from D. alta , the holotype of which came fro m the "si lex beds." 
and namecl it D. paralta. T he holotype of D. alta (D. S. Nat. l\fus. 
no. 155745) is a broken inte rnal mold of both valves , the right valve 
bei ng a little better pre~erved than the left. A silicified specimen 
(U. S. Nat.- fili us. no. 16618 1 ) . collecte<l by Dall at Ballast Point, is 
much better preserved than the holotype of D. alta but is regarded as 
belonging to the same species. Diplodo11ta. alta Dall differs from D. 

"'Gardne r. Ju lia , U . S . Geol. Su r ve y Prof. Pape r 1·12-C, p. 11 ~ . p l. 20. fig. 2~. 
J 92S. 
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para/fa. Ga rdner in having a smaller and more inflated shell , with a 
less rounded poste ri or and posterior ventral marg ins. 

Hori zon: Tampa limestone, lower Miocene. 

DIPLODONTA ALTA ANCLOTENSIS Mansfield, n. subsp. 

Plate 17, Figure 3 

Shell of medium size, suborbicular, equivalve, subequilateral, both 
valves strongly inf-lated. Beaks lo w, a little nearer anterior end than 
posterior. Sculpture of obscure, closely-spaced concentric lamellae. 

The holotype, both valves in tact (U. S. Nat. :Mus. no. 495985) 
measures: Length, 18.5 mn1.; height, 17.8 mm.; diameter, 12.5 mm. 

The new subspecies is similar in outline to Diplodonta alta Dall but 
differs fro m it in having more inflated valves. 

T ype locality: Stat ion 12763, right bank of A nclote River, about 
300 yards above the highway bridge at Tarpon Spirngs, Pinellas 
County, Florida. Known only at the type locality. 

Horizon : Tampa limestone, lower lVI iocene. 

DIPLODONTA CATOPOTIUM Dall 

1915. Dip!odollfa. catopotium Dall, U. S. Nat. Mus. Bull. 90, p. 140, pl. ·18, fig. 9. 
[1915. Diplodollla (Phlyctiderllla) Pllll clure/la Dall ( not D. pwrctllrel/a Dall, 

1900 =D. gabbi Dall). 

The following is the original description of this species : 

"Shell small, thi n, almost spherical, smooth except for concentric incre­
mental lines, whi ch are irregular and rude; beaks almost central, low, smooth, 
with hardly any trace of a lunular depression in front of them ai1d only a very 
narrow chink for the ligament behind them; inter ior inaccessible, but from what 
can be seen of the margins they are probably entire. Height of shell 8 mm ., 
length 8 mm., diameter 7 mm. 

'Tampa si lex beds, one specimen, U. S. Nat. Mus. No. 166 111. This species 
has much the form of D. turgida. Conrad (not Verrill), but its beaks are lower 
a nd th e impressed lunu1ar area of D , turg·ida is wanting." 

Horizon : Tampa limestone, lower lVI iocene. 

Occurrence : "si lex beds" ( ?one specimen) ; stati on 7081 , quarry 
half a mile south of River Junction, Gadsden Coun ty, at an elevat ion 
about 150 feet above sea level ( mold of a specimen a little larger 
than the holotype of D. calopot£wn, id enti ficat ion not certain ). 
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Superfamily LEPTONACEA 
Family LEPTONIDAE 

Genus ERYCINA Lamarck, 1805 

ERYCIN A? INDECISA Da.ll 

1915. Eryciua? indecisrt Dali, U. S. Nat. Mus. Bull. 90, p. 141, pl. 21, figs. 3, 8. 

The following is the original description of this species: 

"ShelJ small, smooth, inflated, somewhat recalling Lasea rubra in form but 
more elongate behind; anterior end shorter and more inflated than the longer 
portion behind the prominent beaks; interior obscured by matrix. Length 4, 
height 3, maximum diameter 2 mm. 

"Tampa si lex beds at Ballast Point, Tampa Bay, Florida, one specimen, U. 
S. Nat. Mus. No. 165197 [Holotype]. 

"This has the aspect of an Erycina, but from the fact that the interior and 
the hinge are unknown, its true relations must remain in doubt pending the re­
ceipt of more material." 

Additional material has not been received to determine its true re­
lationship. 

Genus BORNIA Philippi, 1836 

BORNIA TAMPAE Da.ll 

1915. Bon1ia tampae Da11, U. S. Nat. :rvius. Bull. 90, p. 141, pl. 18, fig. 6. 

The following is the original description of this species: 

"She11 small, rounded-quadrate, with low, nearly central umbones; the base 
gently arcuate, the ends subequally rounded, surface smooth, valves rather com­
pressed, the interio r inaccessible. Length of shell 6, height 5, maximum diam­
eter 3 mm. 

"Tampa silex beds, one specimen. U . S. Nat. Mus. No . 166112 [Holotype]. 
"This species recalls B. 11·ia11gula (Lea) Dall, but is more rounded and has 

more prominent beaks." 

Horizon: Tampa limestone, lower Miocene. 
This species has not been found outside of its type locality. 

Superfamily CARDIACEA 
Family CARIIDAE 

Genus CARDIUM Linnaeus, 1758 
Subgenus ANTHOCARDIA Gray, 1851 

CARDIUM (ANTHOCAB.D:IA?) SUWANNENSE Mansfield, n. sp. 

Plate 18, Figures 4, 6, 8 

Shell small, elongate and inequilateral. Umbonal area moderately 
high; anterior and posterior sides rapidly declining from the middle 
of the disk. Sculptured mainly on the anterior and posterior slopes. 
Posterior-dorsal at·ea sculptured with 3 or 4 fine radials; posterior 
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slope sculptured with 5 radials which increase in strength anteriorly; 
anterior slope sculptured with 11 widely spaced radials which decrease 
in strength anteriorly. \Veak growth lines connect the radials. This 
is a peculiar type of Cardium; it may or may not belong with Antho­
cardia. 

Cotypes (U. S. Nat. lVIus. no. 495986) measure: Right valve, 
length about 20 111111 . ; height, about 16 111111 . Left valve, length, about 
23 mm. ; height, about 18 mm.; convexity, about 10 mnL 

Horizon: Suwannee limestone, Oligocene. 

Type locality: Station 7339, upper bed at Suwannee Sulphur 
Springs, Suwannee River, Suwannee County, Fla. 

Occurrence: Type locality (2 valves) ; station 6825, 3 miles west 
of Live Oak, Suwannee County, Fla. 

Subgenus TRIGONIO CARDIA Da11, 1900 

CARDIUM (TBIGONIOCABDIA) BEBBEBUM D a ll 

Plate 18, Figures 2, 3. 

1915. Cardinm (Trigo11iomrdia) be·rbemm Dall , U. S. Nat. Mus. Bull. 90, p. 145. 

Shell small, obliquely subtriangular, elevated, posteriorly strongly 
keeled, truncated behind and subrounded in front of the keel. An­
terior margin rounding in to ventral margin; ventral margin diverging 
posterio rly from hinge line; posterior margin nearly straight and 
forms with the ventral margin an acute angle. Posterior margin 
strongly denticulated; other margins weakly denticulated . Sculpture 
in front of keel of 14 closely spaced, rounded ribs and behind keel of 
about 10 nearly fiat ribs. Interspaces and ribs crossed by fine , closely 
spaced threads. 

Holotype, left valve (U. S. Nat. Mus. no . 166113) measures: 
Length , 8.7 111111.; height, 13.3 111111.; semidiameter, 4.5 mm. 

C ardimn berbenrm. is closely related to C. a1iculum Dall from 
the Chipola formation of Florida but differs from it in having a nar­
rower and more sloping area at and behind the umbo and 3 to 4 
more ribs . in front of the posterior ridge. The outlines of the two 
species are similar. 

Horizon: Tampa limestone, lower Miocene. 

Type locality: "si lex beds," Ballast Point, Tampa Bay, Fla. 

Occurrence: Known only from the type locality. 
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CARDIUM (TRIGONIOCARDIA) cf. C. ALICULUM Dall 

1900. Card iu111 ( Tr igo 11 iocordia) alicula Dall , ·wagner F ree In st. Sci. Trans., 
vol. 3, pt. 5, p. 1103 (part), pl. 40, Jig. 12. 

1915. Cardiu111 ( TrifJOIIiocordia) alicufa Dall , U. S. Nat. Mus. Bull. 90, p. 144, 
pl. 25, fig. 8. 

Two valves from the "silex beds' ' of the Tampa limestone, Ballast 
Point , Tampa Bay, T..-la. , were identifled as Cardi1t111 al-icullllll Dall. 
one a right valve (U. S. Nat. :\ Jus. no. 157549) flg ured by Dall in 
1900, and the other a left valve (U.S. Nat. Mus. no. 165209). Both 
valves are pseudomorphs and the original sculpture has not been fully 
preserv ed. T he "si lex beds" speci mens when compared with speci­
mens of C. alicllllllll Dall , a species described from the Chipola forma­
tion, reveal, so far as can be di scerned, similar external sculpture but 
appear to differ from the Chipola species in having a narrower shell 

with a less produced posterior-ventral area. 

CARDIUM (TRIGONIOCARDIA) GADSDENENSE M a nsfield, 11. sp. 

Plate 18, F igures 5, 7, 9 

Shell rather large, cordate, subequilateral, equivalve, and strongly 
sub-medially keeled. Area behind the keel subtruncate for about one­
half its width, then ri ses and gently slopes to. the dorsal line. A nte rior 
side r athe r steeply sloping to the margins. Keel sharper over um­
bonal area than distally. Sculpture on posterior slope consists of 
about 7 closely spaced, wide, flat ribs foJiowed by a shallow sulcus 
and then by 3 low, wider spaced radials. A narrow area in front of 
the dorsal line is marked only by growth lines. Sculpture of anterior 
slope of 15 wide, lo\v, closely spaced ribs, the anterior 3 or 4 ribs 
being a little narrower and more widely spaced than the others and 
are weakly nodulous. Concentric growth lines overrun the shell , 
being more strongly developed near the margins. 

Holotype, left valve (U. S. National M useum no. 495987) meas­
ures: Length, 24.3 mm.; height, 31.8 mm.; convexity, 12 ± mm. Some 
paratypes are larger than the holotype. 

Ca-rdiu111 (T-rigoniocardia) gadsdcnense has a much larger shell 
than C. a fi e 11l11111 Dall and has more ribs on the anterior slope than 
that species. It probably is more closely related to C. bcrbcru111 Dall 
than to the Chipola species, but it is much larger than the '' silex beds" 
form. T he general outlin e of Cardin111 gadsdenense reca ll s C. (Henzi­
wrdium) hemicardiunz Linne, but the left anterior latera l of the former 
is nearer to the cardinal s than in C. lz e111icardium. 
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Type locality: Station 12285, quarry hal( mile south of River 
Junction at an elevation of about 150 feet above sea level, Gadsden 
County, F la., abundant. 

Horizon : Tampa limestone, lower l\'Iiocene. 

Other occurrences : Sixmile Creek, nea r O rient Station (Tucker ), 
Hillsborough Coun ty; station 12300, 1 ;;,i. miles northeast of Lloyd, 
Jefferson County; stat ion 12292, Cherokee Sink, \ 'Vakulla County ; 
station 12735, 11 miles slightly southwes t of Tallahassee, Leon 
County; station 3404, southeast of Old Chattahoochee Landing, Gads­
den Coun ty; station 12282, O ld Chattahoochee Landing, echinoderm 
bed, elevat ion 77.4-78.4 feet above sea level ; station 12725, in lime­
stone at Baileys old ferry, Calhoun County. 

CARDIUM (TRIGONIOCARDIA) aff. C. GADSDENENSE Mansfield 

Specimens which are mainly preserved as molds of the original 
shell s, f rom a few localities in F lorida, are related to Cardium gads­
deuense :Mansfield, but may prove, if better specimens a re obtained, 
to be another species. These specimens differ f rom C. gadsdenense 
in hav ing a more rounded keel and more widely spaced ribs. 

H orizon: Suwannee limestone, Oligocene. 
Occurrence: Station 12762, 2 ;0 miles south of Zephyrhill s, Pasco 

Coun ty; station 7356, 1 mile north of Hudson, Pasco County; station 
12319, 2 miles south of Brooksville, Hernando County; station 12318, 
5 miles west of Brooksvi lle ; station 13853, 140 miles nearly west of 
Brooksville, Hernando County ; station 12301 , 10 miles east of \Vacissa, 
Jefferson County. 

Subgenus TRACHYCARDIUi\,1 M i:i rch, 1853 

CARDIUM (TRACHYCARDIUM) DELPHICUM BALLASTUM 
Mansfield, n. subsp. 

1915. Cardinm ( Trachycardiwn) cestunt Dall , U. S. Nat. Mus. Bull. 90, p. 142, 
pl. 4, fig. 13 (part, not C. cestwn Dall, 1900). 

1915. Cardium ( Tracllycnrdiu.ln) delphicmn Dall, idem, p. 142 ( part, not C. 
delphiwm Dall , 1900). 

Shell rather small, solid, inflated, slightly oblique, subequilateral , 
shorter than high. Beaks high and rounded. Posterior slope more 
precip itous than anterior slope. Sculpture of 28 ornam ented ribs, 
triangular over the middl e of the disk and posterior slope and squarer 
over the anterio r slope. The 12 ribs on the posterior slope g radually 
weaken posteriorly and are in tercalated by a subradi al line which is 
med ially placed on the poster ior 8 but placed on the anterior slope of 
the upper 4 ribs. The ribs on the posterior slope bear oblique, closely 
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spaced, erect scales lying on the posterior slope of each rib. The 10 
ribs on the middle of the disk are ornamented with inverted V -shaped 
structures which straddle the ribs while the ribs on the anterior slope 
bear structures that are less concave ventrically. 

The holotype, a left valve (U. S. National Museum no. 165206) 
measures: Length, 23.5 mm.; height, 26.6 mm.; convexity, 10.3 mm. 

· Cardiurn cesium Dall, of the Chipola formation, has much thinner 
and higher ribs than the new subspecies, which is more closely related 
to C. delphicuut Dall, of the Oak Grove sand. It differs from C. del­
phicu m in having a smaller shell with 4 fewer ribs and in having less 
cup-like structures on the ribs over the anterior slope. The holotype 
of the new subspecies was referred by Dall to C. cestum Dall. Smaller 
specimens (U. S. National Museum no. 157526) which are referred 
to the new subspecies were also formerly referred to C. delphicmn 
Dall. 

Type locality: "silex beds" at Ballast Point, Tampa Bay, Fla. 

Horizon: Tampa limestone, lower Miocene. 

CARDIUM (TRACHYCARDIUM) PARILE Dall 

1900. Cardinm (Tmch:,·cardiu111) parile Dall, Wagner Free Inst. Sci. Trans., 
vol. 3, pt. 5, p. 1086, pl. 48, fig. 17. 

1915. Cardium (Trachycanliltln) parife Dall, U. S. Nat. Mus. Bull. 90, p. 143, 
pl. 4, fig. 6. 

1926. Cardium. ( Trachycardiu.m) parile Dall. Gardner, U. S . Geol. Survey Prof. 
Paper 142-C, p. 136, pl. 23, fig. 2. 

Dall described this species in 1900 as follows: 

"Shell small, suborbicular, inflated, nearly equilateral, the posterior end slightly 
more attenuated and produced; beaks full but not high ; sculptured with 25 ribs 
having in section the form of a truncated pyramid, separated by narrower chan­
neled interspaces, elegantly concentrically closely striated; the anterior 10 ribs 
bear A-shaped projections, the anterior wing of the A being broad and produced, 
th~ posterior narrow and appressed; the 4 ribs next posterior have on their tops 
slender arcuate transverse rather sparse imbrications; behind these the proj ec­
tions shift to the posterior side of the summits of the ribs, gradually becoming 
more oblique, losing the anterior wing of the arch, and finally appearing as deli­
cate spinules nearly parallel with the ribs; interior margin behind strongly ser­
rate, below and in front fluted, the flutings continued to the umbonal cavity as 
shallow sulci; hinge normal, delicate; a narrow, smooth area between the most 
anterior rib and the hinge-margin. Alt. 15, Ion. 15.5, diam. 10 mm. 

"This little species appears to be rather abundant in the sands. 

"Oligocene of the lower bed at Alum Bluff a11d on the Chipola River, Florida." 

Horizon: Tampa limestone, lower Miocene; Chipola formation, 
lower Miocene. 
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Occurrence: "silex beds" at Ballast Point, Tampa Bay, Fla. (U. S. 
National Museum no. 165208, figured); station 3420, 15 miles south 
of Tallahassee, ·wakulla Coun ty. 

CARDIUM (TRACHYCARDIUM) SILICATUM Mansfielcl, n. sp. 

P late 19, Figure 3 

1915. Cardium (Trachycardium) bowdeneuse Dall , U. S. Nat. Mus. Bull. 90, 
p. 143 (part, not C. bm.vdc:ncnse Dall, 1900). 

Shell small, th in, suborbicular and slightly inequilateral. Beak 
moderately high and situated a little nearer the anterior side than the 
posterior. Margins rounded, posterior sl ightly more broadly rounded 
than the anterior. lVIiddle of disk evenly rounded, anterior and pos­
terior sides declining at about the same angle. Sculpture of 38 
rounded ribs which are about as wide as the· interspaces. T he ribs on 
the anterior side bear short spines or elongate, sharp tubercles which 
are separated by spaces of about 0.6 millimeters. T he ribs on the pos­
terior slope are ornamented with oblique, erect, sharp scales situated 
on the posterior side of the rib. The ribs on the middle of the disk 
are nearly smooth. 

The holotype, left valve (U. S. National :Museum no. 165204) 
measures: Length, 14.5 mm.; height, 14.8 mm.; convexity, 5.5 mm. 

Type locality: "silex beds" at Ballast Point, Tampa Bay, F lor ida. 

Horizon: Tampa limestone, lower Miocene. 

Card·ium (Tmchycardimn) silicatum differs from C. (Trachy­
cardium) bowdenense Dall, from the Bowden marl of Jamaica, in its 
shorter and more inflated shell , slightly ·wider ribs bearing a different 
type of ornamentation. 

Occurrence: Known only from the type locality. 

CARDIUM (TRACHYCARDIUM) PHLYCTAENA Dall 

1900. Cardium ( Cerastodcrma) J•hlycta.e11a Dall, vVagner Free Inst. Sci , Trans., 
vol. 3, pt. 5, p, 1097, pl. 48, fig. 13. 

1915. Cardium ( C crastodcrma) plzlyctacna. Dall , U. S. Nat Mus. BulL 90, 
p. 144, pl. 25, fig. 10, 

1915. Cardiu-m ( Trachycm·dium) propcci/ia.1·e Dall, U. s. Nat. Mus. Bull. 90, 
p. 142. pl. 18, fig. 7 (part, not C. f.-ropecilia.rl! Dall, 1900). 

1915. Cardium ( C rmstodcrma) taphrium Dall, idem, p, 144 (part, not c. 
laPhrium Dall , 1900). 

The fo llowing is the original description of this species: 

"Shell soli d, squaris h, with rather elevated beaks and convex valves; sculp­
tured with 31 flatti sh, narrow radial ribs, the anter ior half of which have th e 
usual ]epidote sculpture of this group, the posterior ha lf being nearly smooth a.nd 
all separated by somewhat narrower channelled inters paces; posterior area large, 
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nearly smooth, with sp;: rsc radial g rooves along which are set minute di stant 
pustular spi nes; a small pscudolunul e is present; hinge no rma l, so lid, int erna l 
margin in front and below with very short flutings. Alt . 27, Jon. 25.5, cliam, 18 
mm. I Conv ex ity 9.9 mm. ·1. 

"Oligocene of th e si lex beds at l3allast Point, Tam pa l3ay, Florida ; V/i lcox 
an d Dall." 

Holotype: U. S. National Museum no . 157570. 

Dall states that the number of ribs is 31; but the fi gured specimen 
has about 39 ribs in all, 8 on the posterior slope and 31 on the rest of 
the shell. The posterior area is subtruncate and is ornamented with 
wider and flatt er ribs than on the disk, each of which bear on their 
anterior margin a single row of short spines. 

Horizon: Tampa lim~s ton e, lower Miocene; ?Suwannee limestone, 
Oligocene. 

_ Occurrence: Tampa limestone, "silex beds" at Ballast Point, Tampa 
Bay; station 12765, Sixmile Creek at S . A. L. Ry. crossing, Hills­
borough County; station 12296, ''The Swirl," 3 y; miles southeast of 
Crawfordville, ·wakulla County ; station 12292, Cherokee Sink, \i'ia­
kulla. Cotmty; station 3420, 15 miles south of Tallahassee, \ Vakulla 
County; ?Suwannee. limestone, station 12766, Blackwater Creek at 
crossing of S. A. L. Ry., Hillsborough County; station 7356, one 
mile north of Hudson, Pasco County. 

CARDIUM (TRACHYCARDil1M) BROOXSVILLENSE Mansfield, n. sp. 

Plate 19, Figures 4, 5 

Shell subovate and medium sized . Beaks high and narrow. Pos­
terior side weakly compressed and truncate; middle part rounded high 
and narrow; anterior side narrowly rounded. Posterior slope sculp­
tured with 7 low and weak ribs surmounted with small, transversely 
elongate beads. the beaded ribs alternating with rather sharp subradials; 
f ollovving 12 anterior ribs triangular in outline and ornamented with 
coarse apically inclined annulat ions. The ribs on the anterior slope 
are less triangular in outline than those on the di sk; all of these except 
the anterior 3 bear the inclined annulations. 

Holotype, impression of an external mold of a left valve ( U . S . 
Na tional Museum no. 495988) mtasui·es: Length, 26 mm.; height, 
;tbout 26 111111.; convexity, about 13 mn1. 

Card·ium brool.~s'ZJille ll sc differs from C. phlyclncl/a Dall in having 
fewer and more triangul ::ir ribs , which are ornamented over the middle 
part instead of being nea rly smooth. 

Horizon: Suwannee limestone . O ligocene. 
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Type locality: Station 11113, Brooksvi lle, Hernando County, F la. 

Occurrence: Station 12321, 3 miles east of Brooksvi ll e, Hernando 
County; station 12758, 5.9 miles northeast of Brooksville, Hernando 
County; station 12318, 5 miles west of Brooksville; Blackwater Creek 
at S. A. L. Ry. crossing, Hillsborough County (Tucker); station 6178, 
small island in Suwannee River, three-fourths mile above W hite 
Springs, Columbia County. 

CARDIUM (TRACHYCARDIUM) BROOXSVILLENSE CONJUNCTIONENSE 
Mansfield, n. subsp. 

P late 20, Figures 1, 3, 5 

Shell resembling Cardiu'm brooks7JilleHsc in shape and genera l out­
line. Posterior side lrnncate; anterio r side narrowly rounded. Sculp­
ture with 28 to 29 ribs of which about 7 li e on the posterior slope; 13 
on the disk; and 8 on the anterior slope. The ribs on the posterior 
slope, which probably were originally beaded, a lternate with weaker 
radial s; the ribs on poste rior angle and the following 3 or 4 ribs in 
tront of it, are subtri angular; the following ribs are more rounded in 
outline. The only visible concentric sculpture on the ribs is seen on 
those on the anterior side of the shell, which consists of beakward in­
clined annulations. 

Cotypes: U. S. National Museum no. 495989. 

C. brooi.'s-uillcnse conjullclioncnse differs from C. broobvil!ense 111 

having weaker sculpture on the ribs. 

Type locality: Stat ion 7080, quarry half a mile south of River 
Junction, Gadsden Cuunty, at an elevation of about 150 feet above sea 
level. 

H orizon: Tampa limestone, lower Miocene. 

Occurrence: Type locali ty, common; stations 3408 and 3414, 

Yicinity of R iver Junction, Gadsden County (internal molds, larger 
than cotypes but have similar shape) (identificat ion not fully con­
fi rmecl). 

CARDIUM (TRACHYCARDIUM) PRECURSOR Dall 

1900. Cardi1t111 ( Trachycardiu111) precursor Dall , \Vagner Free Inst. Sci. Trans ., 
voi. 3, pt. 5, p. 1086, pl. 48, fig. 10. 

Dall described thi s species as follow s : 

"Sh el l small, mode ra tely inf"lat ed, rather thin , nearly equilate ral, the heaks 
sma ll and slightly prosogyrate; scu lpture of 37 to 38 strong, well-defi ned rib s, 
most ly of the tr iangular section, with narrower channeled inters paces; the ribs 
on the anterio r face minutely nodulous, the posterio r 10 Aattened and more or 

less spi nose with minute prickles; the whole shell fmCly concentrically s triat ed, 
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so that in perfect specimens the summit of the ribs on the disk is probably 
minutely crenate; internal margin sharply fluted; hinge normal, st rong. Alt. 
22.5, lon. 22, diam. 14.5 mm. 

"The single valve of this species in the National Collection appears distinct 
from any of those heretofore described from the Vicksburgan, and by its sculp­
ture for eshadows the type to become so well-developed. Oligocene o f Vicks­
burg, Mississippi; L. C. Johnson." 

Horizon: Oligocene, Vicksburg, Miss.; Suwannee limestone?. 
Other occurrences: Station 12303, Suwannee Sulphur Springs, Su­

wannee River, Hamilton County, Fla., about 3 feet above river level ; 
station 11109, 10 miles north of Live Oak, Suwannee County, Fla. 
(common). 

CARDIUM (TRACHYCARDIUM) ANCLOTENSE Mansfield, n. sp. 

Plate 19, Figures 1, 2 

Shell rather small, silicified, ventral margin missing. Posterior 
slope weakly depressed medially. Umbo rather high and rounded. 
$culptured with 44 ribs (8 on the posterior slope and 36 on the rest 
of the shell), sharp and triangular, separated by narrower inters paces. 
Ribs on the anterior and posterior slopes are more widely spaced than 
those on the middle part of the shell. No ornamentation is visible on 
the tops of the ribs. 

Holotype, right valve (U. S. National Museum no. 495990 ) meas­
ures : Length, 25.4 mm. ; height, 23 mm.; convexity, 12 mm. C. anclot­
ense shows some relationship to C. cestnm Dall, a Chipola formation 
species, but differs from it in having more closely spaced ribs. 

Type locality : Station 12763, Anclote River at Tarpon Springs, 
Pinellas County, Fla. 

Horizon: Tampa limestone, lower Miocene. 
Occurrence: Type bcality, one specimen; station 2372, vVacissa 

Swamp, Jefferson County (poor specimen and identity with the bolo­
type not confirmed). 

CARDIUM (TRACHYCARDIUM) HERNANDOENSE Mansfield, n. sp. 

Plate 19, Figure 8 

Shell of medium size, subovate and inflated. Sculptured with 
about 50 ribs ( 12 on posterior slope and 38 on the rest of the shell), 
low, narrow, separated by spaces about as wide as the ribs. The ribs 
on the anterior slope are rounded and bear small, short spines or nod­
ules ; those on the disk are subtriangular in outline, especially those 
near the posterior angle, and on top nearly smooth except for the slight 
roughening by the concentric lines ; the ribs on the posterior slope are 



i\IOLLUSK S OF T ,\ l\IPA ,\ND SUWANNEE LIMESTONES 257 

wider than those elsewhere on the shell and are medially depressed, 
indicating a bifurcation of the rib. 

The holotype is a poorly preserved pseudomorph . 
Holotype, left valve (U. S. National lVIusemn no. 495991) meas­

ures : Length, about 26 mm.; height, 27.5 mm.; convexity, 16.5 mm. 
C. (Traclz)•cardinw) lz crnandocnse appears in some features to be 

related to C. e'uersu·m Conrad described from the vicinity of Vicks­
burg, Miss., but I find no specimens in the U. S. National lVIuseum 
collections from the Vicksburg localities identical with the new 
species. 

Horizon: Suwannee limestone, O ligocene ; ?Tampa limestone, lower 
Miocene. 

Type locality: Station 12321 , Consolidated Rock Products Com­
pany quarry, 3 miles northwest of Brooksville, H ernando County, Fla. 

Occurrence: The specimens, preserved as molds, from the fol­
lowing localities appear to be the same as, or closely allied to, C. her­
nand oense: Suwannee limestone, stat ion 12322, Brooksville, Hernando 
County; stat ion 12757, 10.2 miles northwest of Brooksville. T ampa 
limestone, station 12314, upper bed at Kendrick, :Marion County; 
station 12292, Cherokee Sink, Wakulla County; station 3804, vicinity 
of River Junction, Gadsden County. 

Subgenus DINOCARDIUM Dall, 1900 

CARDIUM (DINOCARDIUM?) PINELLASENSE Mansfield, n. sp. 

Plate 20, Figures 6, 9 

Shell rather small , na r row and high . Beaks high, narrow, and 
full. Posterior side truncate; anterior side narrowly rounded. Pos­
terior and anterior slopes somewhat corroded. No radial sculpture is 
revealed on the posterior slope and on the anterior part of the anterior 
slope. Disk and upper part of anterior slope sculptured -with 14 to 
16 wide, low, broaclly rounded ribs separated by much narrower inter­
spaces. The new species is described from two rather poorly pre­
served specimens . 

Cotypes ( U. S. National Museum no. 495992) measure: Larger 
co type (left valve), length, 26 mm.; height, 25 mm. (ventral margin 
broken ) ; convexity, 12 mm. Smaller co type: length, 17 111111.; height, 
17 mm.; convexity 7 mm. 

Type locality: Station 7358, Anclote River at Tarpon Springs, 
Pinellas County, Fla. 

Other occurrences: Tampa limestone of Dall, U. S. Nat ional Mu­
seum no. 165141 , E . J. Post coll ec tion ; station 13848, dredged at a 

17-G. Survey 
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depth of 32 to 36 feet below water level off Hooker Point, upper Hills­

borough Bay. 
Horizon: Tampa limestone, lower Miocene. 
Cardiu1-n pinellasense shows some relationship to Cardium chip o­

ianum alwnen Gardner, from the Chipola formation of Florida, but 
differs from the latter in having wider ribs. 

PROTOCARDIA sp. 

Molds of fragments of the shells probably belonging to the genus 
Protocardia have been collected from a few localities. These molds 
may represent one or more species, but the exact relationship to other 
species cannot at present be fully determined. The material in hand 
shows that the shell was sculptured over the middle of the disk and 
slopes with rather fine radials and concentric lines overrunning the 
ribs and interspaces. The sculpture appears to resemble that on Proto­
cardia di·uersa Conrad from the Oligocene, but the exact relationship 
to this species is not fully determined. 

Occurrence: Tampa limestone, station 7168 (Vaughan) and station 
12282 (Ponton and Mansfield), echinoderm bed at Old Chattahoochee 
Landing, Gadsden County; station 3414, vicinity of River Junction, 
Gadsden County. Suvvannee limestone, station 6828, Falmouth, Su­
wannee County; station 12321, Consoliclatecl Rock Products Company, 
3 miles east of Brooksville, Hernando County. 

Superfamily TRIDACNACEA 
Family TRIDACNIDAE 

Genus HIPPOPUS Lamarck, 1799 

BIPPOPUS? GUNTERI Mansfield, n. sp. 

Plate 20, Figures 2, 4 

:Most oi the original shell substance has been changed by mineral­
ization or is corroded, and the posterior extremities of the specimens 
are broken off. The anterior side is truncate, marginated above by a 
high ridge and below by a flattened out area which is fluted or serrated 
along the margin. Four ribs running parallel with the anterior shoul­
der ridge are on the anterior truncation. The fluted margin below 
represents traces of other ribs. Back of shell with an elevated median 
rib or strong radial with depressions on either side of it. \iVithin the 
depression in front of the median rib are two rather strong radials 
and behind it only one. Two radials lie on the posterior side, the 
anterior one being higher than the other. The posterior extremity has 
been broken away so its character is unknown. Finer radials are 



MOLLUSKS OF TAMPA AND SUWANNEE LIMESTONES 259 

faint ly indicated over and between the primary ones. Hinge nearly 
all broken away except a thin lamellar-like plate on the inner margin 
behind the beak. 

Only 6 poorly preserved left valves are at hand, one of which con­
stitutes the holotype; however, suffic ient characters are still preserved 
to assign the species questionably to the genus Hippopus. 

Holotype (U. S. National M useum no. 495963) measures: Length, 
40 mm.; height, 35 mm.; thickness, 14 mm. 

Type locality: Station 12300, along the channel of a disappearing 
stream, 10 miles northeast of Lloyd, Jefferson Coun ty, F la. Collected 
by Herman Gunter (after whom it is named), F. S. MacNeil, and \V. 
C. :Mansfield. 

Other occmrence: Fragments of a shell probetbl,v belonging to this 
species were collected at station 12285 , quarry one-half mile south of 
River Junction at an elevation around 1 SO feet above sea level. 

The genus H ippopus is now living in the Indo-Pacific region and 
~hould the specimens from the Tampa limestone prove to be this genus· 
it would be the first record to my knowledge of its occurrence, fossi l 
or living, on the Atlantic side of America. Unti l the nature of the 
dentition is known, the correct genus to which it belongs must await. 
It may be fo und to be nearer the genus V crticord ia than the genus 
Hippo pus. 

Superfamily VENERACEA 
Family VENERIDAE 

Subfamily DOSINIINAE 
Genus DOSI~IA Scapol i, 1777 
Section DOSINIDIA Dall , 1902 

DOSINIA (DOSINIDIA) CHIPOLANA Dall 

1903. Dosiuia (Dosiuidia) chipaialw Dall , ·wagner Free Inst. Sci. Trans., vol. 
3, pt. 6, p. 1229, pl. 54, fig. 4. 

1915. Dosinia (Dosiuidia) chipola11a Dall , U. S. Nat. i'dus. Bu ll. 90, p. 145, 
pl. 24, fig. 10. 

1926. Dosiuia ( Dvsinidia) cln,'•vlaua Dall. G~rdncr, U. S. Geol. Survey Prof. 
Paper 142-D, p. 153, pl. 24, fig. 1. 

1927. [)osiuia (D osiuidia) rhij•o-loua Dal l. Pa lmer, Palaeontographica Ameri­
cana, vol. 1, no. 5, p. 62. 

1929. Dosinia (Dosiuidia) chipolana Dall. Palmer, idem, pl. 17, figs . 4, 10, 15. 

Dall described this species in 1903. as fo llows: 

"Shell rather small and thin, suborbicular, moderately convex, with fu ll, 
pointed beaks, with fi ne, sharp, concentric grooves having the distal side more 
abrupt, the interspaces flattis h and hardly raised towards the ends of the shell· 
lun ul e lanceolate, impressed; beaks scu lptured like the rest of the shell ; anter io; 
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dorsal margin convex ly arched; hinge-plate rather short and wide; teeth nor­
mal ; the adductor sca rs large; th e pallial sin us ample, ascending, acute in front, 
termin ating two-thirds th e distance forward from the posterior to the anterior 
adductor. Height 37.5, length 40.0, diameter 17.0 mm. 

"The ncpionic young o f this species have very much the form of th e adult 
and arc usually sc ulptur<:d in mu ch the same way. 

"Oligocene of thr Chipola hori zon on the Ch ipola River, Calhoun County, 
F lorida, at Alum Bluff and the "si lex beds" at Ballast Point, Tampa Bay." 

Two si licified valves ( U. S. National l\1 useum no. 214408) came 
from the "si lex beds." One of these probably came from Ballast 
Point, Tampa Bay, and the other came from a sulphur spring near 
Tampa. The specimen from the sulphur spring is relatively shorter 
and a little higher than most of the Chipola specimens, but this may 
be only an individual variation. Unless other specimens that may be 
collected from the "silex beds" show this apparent variation to be con­
stant, I think the Chipola specimens and those from the "silex beds" 
should be included under one species. 

Horizon: Tampa limestone, lower Miocene; Chipola formation , 
lower Miocene. 

Other occurrences: Specimens, preserved as internal or external 
molds, from the follow ing locali ties in Florida may be the same as or 
closely related to Dosi11ia c!1ipolaua Dall: Station 1111 5, upper bed at 
Kendrick . l\Iarion County; station 7353 , just east of cross roads mid­
way between Anthony and Martin, Marion County. 

Subfami ly MERETRICINAE Dall 
Gc:nus l\IACROCALLISTA Meek, 1876 

Section PARADJONE Dall , 1909 
MACROCALLISTA (PARADIONE) FLORIDANA (Conrad) 

1846. Cythrrea. florida11a Conrad, Amer. Jour. Sci. and Arts, vol. 2, 2d ser. , 
p. 400, t ex t figure. 

1866. Dio11e florida11a Conrad, Smith, Misc. Coil.. vol. 7. no. 200, p. 7, no. 177. 
1903. Jllacro·co/listo ac11JIIinata Dall, \Vagner Free . Inst. Sci. Trans. , vol. 3, pt. 6, 

p. 1255 (part, not pl. 57, fig. 3). 
1903. Cythcrra flo rida11a Conrad. Dall, \<Vagner Free Tnst. Sci. Trans. , vol. 3, 

pt. 6, p. 1257. 
1915. J'facrocallista (Paradio;ll:) acuJ11i11ala Dall, U. S. Nat. Mus. Bull. 90, 

p. 14o, pl. 20. figs. R. 9, 10 (part, not pl. 24, fig 2. Holotype o i M. acumi­
lla/a Dal l, Chi pol a format ion). 

1927. Callisto (Callis to ) florid alia (Comad). Pa lmer, Palaeontographica Amer­
icana, Yo!. 1. no. 5, p. 82 (part). 

1929. Col/isla (Cal/ista) flor idana (Conrad ). Palmer, idem, pl. 14, figs . 1, 3, 
5, 10, 12, 19 ( not fig. 9). 

Conrad described this species in 1846 as follows: 

"Oval, inequi latcral, rotmded at the ends; ligament margi n s li ghtl y curved; 
basal margin rounded." 
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M acrocallista floridaua (Con rad) differs fro m M. ac 11111i 11ata Dall, 
a species from the Chipola format ion, in having a smaller, more m­
flated , relatively shorter shell , which is less compressed in front of the 
posterior shoulder. 

Holotype: Deposited in the Academy of N :ttural Sciences, Phila­
delphia, Pa . 

Horizon: Tampa limestone, lower IVIiocene . 

Occurrence: "si lex beds" at Ballast Poi nt, Tampa Bay, Fla.; Six­
mile Creek, near Orient Station, Hill sborough County. 

MACROCALLISTA afi'. M. ACUMINATA Dall 

A poorly preserved specimen showing the genera l outline of the 
shell was collected at station 12753, upper bed at Kendrick, i\Iarion 
County , F lorida. The outline of the shell resembles that of M. aCiuni­
nala Dall fro m the Chipola formation of F lorida, but the ident ity with 
th is specimen cannot at pt'esent be determined. 

Genus CALLOCARDIA A. Adams, 1864 
Subgenus AGRIOPOMA Dall, 1902 

CALLOCARDIA (AGRIOPOMA) NUX D all 

1915. ?Callocardia 11/l.t: Dall, U. S. Nat. :Mus . Bull. 90, p. 147, pl. 18, Jig. 3. 

Dall described this species as follows: 

"Shell sma ll , equivalve, the beaks nea r the anterior third, moderately con­
vex, short-ovate, the surface smooth except for faint incremental lines; beaks 
low, pointed, prosocoelous, a large lanceolate lunule in front of them which is 
not impressed but circumscribed by a sharply incised li ne; there is no es­
cutcheon; anterior slope round ly descending, ends of the shell evenly rounded, 
base prominently arcuate; anterior [interior ] inaccessibl e. Height of shell 12, 
length 14, diameter 7 mm. 

"Tampa 'si lex beds' at Ballast Point, Tampa Bay, Florida. U. S . Nat. Mus. 
No. 166115 [Holotype] . 

''This simp le little shell has no pronounced cha racteristics but it is di stinct 
from any other Veneridae known from this or adjacent fo rmations ." 

Horizon : Tampa limestone, lower Miocene. 

Callocm·dia nu ... Dall is not known for certain outside of its 
type locality. A small specimen collected by 1\lfi ss H. I. Tucker 
from Sixmile Creek, near Orient Station, may belong to thi s species. 
Aside from the holotype, attached valves, there is a left valve from 

station 4604, dredged from a channel of Hi ll sborough Bay at Tampa; 
and a poorly preserved specimen with attached valves from Ballast 
Point (U. S. National Museum no. 163322), questionably identified on 
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the label as C. sinccra Dall. The spec imen at stat ion 4604 is a little 
larger than the holotype, but appears to he identical vvith it, whereas 
the other specimen is questionably identi fied. 

CALLOCARDIA (AGRIOPOMA) SILICATA Mansfield, n. sp. 

Pl<~te 19, Figures 6, 7 

1915. Callocardia (/lg riopo111a) sinccra Dall, U. S. Nat. Mus. Bull. 90, p. 146, 
(part, not lig. 7, pl. 25). 

Shell small , thi n, short, subquaclrate, and inequilateral, the beak 
being near the anterior third. Posterior side longer than anter io r; 
posterior slope slightly wider and more precipitous than anterior slope. 
Margins rounded. Lunule indistinct. Sculpture of fa int concentric 
growth lines. 

Holotype, right valve (U. S. Nat ional Museum no. 166114) meas-
ures: Length, 13 mm.; height , 12.5 mm.; convexity, 4.0 mm. 

Type locality : BaiJast Point, Tampa Bay, Florida. 

Horizon: Tampa limestone, lower Miocene. 

T he description of the new species is ba~ed on a single silicified 
specimen which constitutes the holotype. T he species is not known 
outside of its type locali ty. 

Calloca1·dia (Agriopoma) silicata is much shorter than C. (Agrio ­
poma) sincera Dall, a species from the Chipola formation, and has 
a less distinct lunule. 

CALLOCARDIA (AGRIOPOMA) ALllOFONTE Gardne1· 

1926. Ca /locardia (Agriopoma) albofonlc Gardner , U. S . Geol. Sur vey Prof. 
Paper 142-D, p. 163, pl. 25, figs. 17-18. 

Gardne r described this species as follows: 

"Shell rather small, heavy, ovate-trigonal in outline, moderately compressed. 
Umbones obtuse, flattened, moderately conspicuous by r eason of their position 
at the apex of an angle of a little more than 90°. Lunule rather wide, elongate 
cordate, defined by an incised line. · Escutcheon not del imited. Anterior ex­
t remity of shell broadly rounded in front of the lunule. Posterior dorsal margin 
declining rather steeply, rounding quite sharply into the feebly arcuate base. Dor­
sal areas indi cated by an obscu re flattening of the shell posteriorl y. External 
.sculptme rest ricted to concentric lamellae, incremental in character. Ligament 
deeply inset. H inge normal; in the right valve, laminar a nterior and medial car­
ciinals, a rather slender, cuneate, posterior cardinal and a deep socket for the re­
ception of the left anterior late ral ; in the left va lve, the anterior and medial cardi­
nals fo rming an acute V, a laminar posterior cardinal and a subacute, short, com­
pressed anterior lateral. Muscle sca rs small but prominent, particularly the 
anterior. Pallial line distinct; pa ll ia l sinus broad, steeply ascending, produced 
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almost or quite to the median vertical, broadly rounded at its extremity. Inner 
margins smooth. 

"Dimensions: Altitude, 13.5 mm.; latitude, 17.0 mm. ; diameter, 3.5 mm. 
"Type: U. S. Nat. Mus. No. 352555. 

"Type locality: No .. 6776, half a mile above 'White Springs, Suwannee River, 
Columbia County, Fla. 

"The species is preserved chiefly in the form of casts that are compressed, 
and transversely elongated, with obtuse, slightly anterior umbones. There is 
usually a shallow medial depression which extends from the umbones nearly to 
the base, and the anterior muscle scar is prominently elevated. 

"Cal/ocardia a/bofo·ute is abundant in the environs of White Springs on Su­
wannee River, but it has not been recognized elsrwhere. It is decidedly the 
smallest and most compressed of the Alum Bluff Callocarclias and is remarkable 
for its similarity in external appearance to a small A·lltlin·ia. cougesta." 

Horizon : Chipola formation and Tampa limestone. 

Occurrence elsewhere: Tampa formation, station 11115, Cummer 
Lumber Company lime pit at Kendrick, Marion County, Florida (2 
molds). 

The specimens from \iVhite Springs, type locality, as well as those 
from Kendrick are preserved chiefly as molds and there is some doubt 
that the specimens from the two localities should be united under one 
species; however, from all characters observable they appear to be the 
same and are provisionally placed under the same name. 

Genus PITARIA R omer, 1857 
Section LAMELLICONCHA Dall, 1902 

PITAB.XA (LAMELLICONCHA) HEILPB.INI Mansfield, n. sp. 

Plate 21, Figures 3, 6 

Shell rather small, subovate, inequilateral, moderately inflated. 
Beak rather low, prosogyrate. Lunule wide, not distinctly delineated. 
Disk highest medially at upper third, rounded anteriorly, weakly de­
pressed in front of and truncate behind the. posterior shoulder. Sculp­
ture over the whole shell of nearly erect, moderately thin, bluntly 
rounded, concentric lamellae about 0.5 111m. apart over the disk and 
more closely spaced on the beak. Left anterior lateral strong, longer 
than wide, pitted at base and situated about 1 111111 . from the anterior 
cardinal; anterior cardinal thin; following cardinal stronger; posterior 
cardinal elongate. 

Holotype, left valve (U. S. National Museum no. 495993) meas­
ures: Length, including broken end, 22.0 mm.; height, 18 111m.; con­
vexity, 6.4 mm. 
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The holotype and two paratypes were collected from Blackwate r 
Creek at S . A. L. R y. cross ing, Hill sborough County, by :Mi ss Helen 

I. Tucker. 

1:-Jo rizon: ?Tampa lim estone, lower M iocene. 

The new species is mos t closely allied to P itaria /wrrisi Maury, a 
species confined to the Chipola formation of F lorida, but di ffe rs f rom 
the la tter species in having a relatively longer shell a nd finer concentri c 
lamellae . It a lso has fin er concentric sculpture than P itarin as tarti­
f on nis (Conrad ) from the Vicksburg g roup. 

?PITARIA aff. P. IMITABILIS (Conrad) 

E x ternal molds o f specimens f rom a f ew localiti es appear to be 
related to Pitm·in inzitabilis (Conrad ) , an O ligocene species. As the 
dentit ion o f th e specim ens in hand is not revealed, the genus rema ins 
in doubt. The concentr ic la mellae on the specimens in ha nd a re some­
what th inner and more erect than those on the O ligocene spec ies. 

Horizon: S uwannee limes tone, O ligocene. 
Occurrence : Station 12766, Blackwater Creek at crossing of 

S . A. L. Ry., H ill sbo rough County; stat ion 1111 3, Brooksville, Her­
nando Coun ty ; station 1232 1, 3 mil es eas t of Brooksv ille, Hernando 
County. 

Genus ANTIGO?\ A Schu macher, 1817 

ANTIGONA TARQUINIA (Dall) 

1887. l .. c'IIIIS IIIO[Jilifica Hcilprin, \Vagn·~r Free I nst. Sci. T rans., YOi. I , p. 11 6 ; 
not of Sowerby, 1853. 

1900. Ven us tarquinia Da JI , ·wagner Free Ins t. Sci. T rans., val. 3, pt . 5, p . 1194, 
pl. 38, figs. 2, 2a. 

1915. A ntigona tarquinia (Da11 ), U. S. Nat . 1vi us. Bull. 90, p. 147, pl. 26, figs. 
I , 2. 

Following is a descrip tion of thi s species w hich does not appear to 
have been desc r ibed: 1 

Shell of m oderate size, rather thin , subelliptica l, modera tely infla ted, 
equivalve, in equilate ra l, the beaks being at the ante rior fif th of th e 
hinge line. Beaks low. l\Iicldle pa r t o f di sk broadly rounded; an­
terior slope r ound ed and g radually declining to the margin ; posterior 
slope broadly rounded a t the upper shoulder and ve ry weakly dep ressed 
behind the dorsal line. A n te rior and ventral margins rounded ; pos­
terior margin m ore broadly rounded . L unule elongate, corda te, de­
fined by a deep sulcus; escutcheon long a nd na rrow. Holotype sculp­
tured with about 32 concentric lamellae, rather thin, low, erect, ventrally 
arched and undula ting opposite the radials. These lamell ae a re abot;t 
2. 5 mm. apa rt on the middle of the d isk. R adially sculptured with 
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rather coarse, nearly fl at riblets which strengthen distally. In the 
middle of the disk and near the ventral margin, these riblets are about 
0.5 mm. wide and about the same distance apart. Inner margin fi nely 
crenulated. . Left interior lateral small and situated near the anterior 
cardinal. 

Holotype, left valve ( U. S. Nat ional lVI useum no. 109233) meas­
ures: Length, 38 111111 . ; height, 44 mn1.; convexity 14.3 mm. 

Type locali ty: "silex beds" at Ballast Point, Tampa Bay, Hills­
borough Coun ty, F lorida. 

Horizon: Tampa limestone, lower Miocene. 
Antigona tarq-ninia Dall differs fro m A . caesari11a (Dall), a species 

confined to the Chipola formation of Florida, in having a smaller, rela­
tively shorter shell , with weaker and less ornamented concentric sculp­
ture. 

Other occurrences: Blackwater Creek at S. A. L. Ry. crossing, 
Hillsborough County (Tucker) (Suwannee limestone?) ; ?station 
12753, upper bed at Kendrick, l\IIarion County (fragment of external 
mold). 

Section ART ENA Conrad, 1870 

ANTIGONA (ARTENA) GLYPTOCONCHA D all 

1887. ?C)'Ilzcrea stawi11ea Heilprin, w·agner Free Inst. Sci. Trans., vol. 1, p. 116 
(not C. stami11ea Conrad, 1839). 

1903. Cytherea (/lrt e11a) glyptocollclza Dall , \Vagner Free Inst. Sci. Trans., 
vol. 3, pt. 6, p. 1277, pl. 55, fig. 24. 

1915. A11tigo11a glyptocollclza Dall, u. S. Nat. lVIus . Dull. 90, p. 148, pl. 25, fig . 1. 

Dall described this species in 1903 as follows: 

"Shell variable in form from short to rather produced, t rigonal with the 
posterior slope longer and the posterior end subrostrate; beaks (normall y) 
pointed, moderately high, subcentral; lunule cordate, stri ated, impressed; anterior 
end below the lunule rounded ; posterior slope nearly straight ; a striated narrow 
area representing the escutcheon is bounded by a rapidly widening radi al ridge, 
in front of which is a shallow sulcus, the whole forming at its intersection with 
the posterior border a short rostrum; sculpture of heavy, slightly recurvcd con­
cent ric ribs, somewhat expanded on the rostrum and covered with a line secondary 
close, concentric st riati on ; base arcuate; hinge heavy, normal, the anterior lateral 
small but distinct ; basal margin minutely crenulate; pall ial sinus small, tria ngul ar . 

"Dimensions of varying forms: 

Length Height Diameter 

E longate 22.0 15.00 11.0 mm. 
Normal 26.5 20.5 18.0 mm. 
Short 18.0 16.5 13.0 Ill Ill . 

"A few specimens show fa int radial striation on the ventral side of the ribs 
nearest the base of the shell. 
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"Thi.s interesting species has the general aspect of Lirophora, the minute 
sculpture and hinge o f Ariella. It is one of the more abundant species in the 
silex beds." 

H olotype ( left valve) : U. S. National Muse um no. 163337. 

Horizon : T ampa limes ton e, lower Miocene. 

Other localiti es: St2.t ion 13847, Gadsden Point, 4 miles south of 
Ballast Poin t; station 2470, one mile west of Bartow, Polk County; 
stat ion 4998, S ixmile Creek, near Orient Station ; sta tion 12292, Chero­
kee Si nk, \ iVakulla County ; station 12293, vVakulla R. R. Station, \i'la­
kulla County; station 3773, one mile from F lorida-Georgia State line, 
Gadsden County; station 12728, 10 .mi les below Wi ll is bridge, Chipola 
Rive r, Calhoun County . 

ANTIGONA (ARTENA) SHEPARD! Dall 

1903. Cytherea (Arlena) shepardi Dall, Wagner Free Inst. Sci. Trans., vol. 3, 
pt. 6, p. 1278, pl. 55, fig. 16. 

1915. Antiqona. (Arte11a.) shcpardi Dall, U. S. Nat. Mus. Bull. 90, p. 148, pl. 25, 
fig. 4. 

Dall described thi s species in 1903 as follows : 

"Shell small , soli d, subtrigonal, concentrically feeb ly waved, the waves more 
distinct near the beaks, the whole surface minutely, closely, concentrica lly st r iated; 
lunule narrow, lanceolate, defined by a sharply incised line, but feebly impressed; 
escutcheon narrow, st ri ate d, defined by a sharp radial keel beyond which th e 
concentric waves do not pass; beaks small, pointed, prosogyrate; hinge normal, 
ante rior lateral well developed ; inner margins fi nely crenulate; pall ial si nus 
small , triangula r. L ength 21.0, height 18.5, diameter 12.0 mm. This species 
recalls C. 1twttaua in its sculpture, but it has the Chi.one-shape of Artena. and an 
almost rostrate posterior end. It is nearest to C. glyptoconcha but it is less pro­
du ced and wants th e prominent ribbing. 

"Oli gocene of Hillsboro Bay and Ballast Point, near T ampa, Flori da." 

Holotype, lef t valve, U. S. National Museum no. 109236. 

Horizon : Tampa limestone, lovver Miocene. 

Othe r occurrences : Sixmile Creek, near Orient S tation, Hi llsbor­
ough Coun ty (Tucker) ; station 12285, quarry half mile south of River 
Junction, Gadsden County, at an eleva ti on about 150 feet above sea 
level ( commo.n ) ; station 12727, vVi lli s bridge. Chipola River, Calh oun 
County; stati on 7172, north side of creek, outsk irts of River Junc­
tion ( identification not ve rifi ed) ; station 13851 , River Junction , 80 
feet above sea level ; stat ion 13844, O ld Chattahoochee Landing, 37 
feet above the echinoderm bed. 
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Genus CHIONE Megerle von Miihlfeld, 1811 
Section LIROPHORA Conrad. 1Rn., 

CHIONE (LIBOPHOBA) BALLISTA Dall 

1903. Chione (Liropho-ra) ball1sla Dall, ·wagner Free Inst. Sci. Trans ., vol. 3, 
pt. 6, p. 1295, pl. 55, fig. 23. 

1915. Chio11 e (Liroplzora.) ba/lisla Da11, U. S. Nat. Mus. Bull. 90, p. 149, pi 25, 
fig. 3. 

Dall described this species in 1903 as follows: 
"She11 rather smal1, arcuate-trigonal, with small, acute umbones, and from 

eight to ten heavy concentric recurved ribs, not confluent but bent backward and 
attenuated near the posterior dorsal border; lunule narrow, striated, small; also 
the escutcheon; obsolete radial striation oometimes visible on the ventra l side of 
the larger ribs, but not in the interspaces; anterior and posterior ends often but 
not always pointed; base and posterior do·rsal border arcuate; interior normal. 
Length 24.0, height 19.5, diameter 12.0 mm. 

"This species is apt to be confounded with A1·te11a glyplocoHclza, of the same 
horizon, unless attention is called to the absence of the minute anterior lateral 
on the hinge, and of the fine concentric striation in the Chione * "' *. 

"Oligocene silex beds at Ballast Point, Tampa Bay, Florida." 

Holotype, left valve, U . S. National Museum no. 109238. 

Horizon: Tampa limestone, lower Miocene. 

This species has not been found outside of its type locality. 

Section CHAMELEA Morch, 1853 

CHIONE (CHAliiiELEA) NUCIFOB.liiiiS (Heilprin) 

1887. Cytherea nnc·ifonnis Heilprin, "Wagner Free Inst. Sci. Trans., vol 1, 
p. 116, pl. 16, fig. 61. 

1903. Chione ( Cha.melea) nuci(ormis (Heilprin) . Dall, \'Vagner Free Inst. 
Sci. Trans., vol. 3, pl. 6, p. 1300, pl. 55, fig. 9. 

1915. Chione ( Chamelea) 1mcijormis (Heilprin). Dall, U. S. Nat. Mus. Bull. 
90, p. 149, pl. 25, fig. 5. 

Heilprin described this species in 1887 as follows: 
"Shell erect, sub-trigonal, moderately convex; base evenly rounded, posterior 

slope rapidly declining; beaks elevated; surface covered with fine concentric Jines 
of growth, disposed in a somewhat interrupted series; teeth? Length, .8 inch; 
height, .7 inch. 

"Several specimens which can be readily identified by their small size and 
erect outline." 

Type locality: "silex beds," Ballast Point, Tampa Bay, Florida. 

The holotype is deposited in the ·wagner Free Institute of Science, 
Philadelphia. 

Horizon: Tampa limestone, lower Miocene. 

This species has· not been found outside of its type locality. 
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CHIONE (CHAMELEA) SPADA Dall 

1903. Chione (Cizame lw) spadn Dall, \Vagner Free Inst. Sci. Trans., v ol. 3, 
pt. 6, p. 1301 , pl. 55, fig. 13. 

1915. Chione (Ciwmelca) sparta Dall , U. S. N~t. Mu s. Bull. 90, p. 149, pl. 24, 
fig. 12. 

Following is Dall's desc ription of this species: 

"Shell resembling C. nHciforlllis but more produced and pointed behind , 
with a distinct keel borderi ng the escutcheon, wh ich is flat and smooth in the 
left va lve; hinge normal, adductor scars subequal , pall ial sinus small , angular ; 
th ere is usually no radial striation, but the inner margins of both species a re 
minutely crenul ate. L ength (elongate speci men) 29, height 23, diameter 14 mm. ; 
of a shor t specimen, length 28, height 24, diameter 16 mm. Some specimens 
reach a leng th of 33 mm. , and one of these shows a few obsolete radia l stri ae 
on the anter ior porti on of the disk, but as these appear only on one valve they 
a re probably patho logical. A mong some f1fty other valves no othe r shows any 
med ia l sc ulpture. 

"Oligocene of the silex beds of Ballast Point, Tampa Bay, Burns, Dall, and 
Crosby; and o f Bai leys -:\·Jill Creek sink, J7lorida, L. C. J ohnson." 

Flolotype: U. S. N a tiona! i\.I useum no. 109400. 

Hori zon : Tampa limestone, lower l\liocene. 

Chione spada Dall is closely allied to C. nHcifonnis Heilprin and 

may be a varietal for m of the latter . However, the holotype of C. 

sftada is mo re elongate than specimens refe rred to C. 1111cijonnis and 

for that reason it is left as a distinct spec1es in accordance with Dall's 
determination . 

Dall identifi ed a specimen from a clay overlying a limestone at 

Baileys Mill Creek s ink, three- fourths mile northeast of Lloyd, Jef­
ferson County, Florida, as Chiou e spada. Thi s specimen is not well 

prese rved, but it may he long to the spec ies to wh ich Dall assigned it. 

CHIONE (CHAMELEA) RHODIA D all 

1903. Chione (Ciza lll e!ca ) rlzodia Dall , vVagner Free Inst. Sci . Trans. , vol. 3, 
pt. 6, p. 1301, pL 55, lig. 10 (pa rt, specimens from the Oak Grove sa nds 
excluded). 

1915. Chio11c (C ha111 elea ) rlzodia Dall , U. S . Nat. Mus. Bull. 90, p. 149, pl. 25, 
fig. 6 ( part, specimens from the Oak Grove sand s excluded ). 

Dall described this in 1903 as follow s : 

"Shell small, solid, incq uilateral , th e beaks at ·the anterior sixth, hi gh, pointed, 
ciccmvecl, over an impressed, cordate, striated lunul e of moderate size; escutcheon 
elongated, la rge, smooth in the left valve, bordered by a keel a t which the con­
centri c scul ptu re ceases .: anterior slope short, concave, posterior arcuate, both 
ends bluntly rounded, base e venly arcuate; sculpture o f concentric lamellae more 
elevated on the posterior slo pe, with wide, concentrically striated interspaces and 
no r adial sculpture; hinge well developed, pallial sinus angular, nearly reaching 
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the middle of the shell, adductor scars subequal ; inner margi ns minutely crenu­
late. Length 18, height 17, diameter 10 mm. 

"Though this species is only represented by a small amount of material it 
seems a well-characterized fo rm. 

"Oligocene of Bal last Point sil ex beds ncar Tampa, F lorida, Da11; and of 
the Oak Grove sands, Santa Rosa County, Florida, Burns." 

This species is ve ry rare at the type locali ty. The form fro m the 
Oak Grove sands referred by Dall '" to C. rhodia is considered by 
Gardner"' to be the young of V euus. 

The holotype, a left valve, came from "silex beds" at Ballast Point, 
Tampa Bay, H illsborough County, Fla. (U. S. Nat ional Museum no. 
109229. 

Horizon: Tampa limestone, lower Miocene. 
Other occurrence: Station 7358, Tarpon Springs, Pinellas County, 

F lorida (common). 

CHIONE aff. C. BAINBBIDGENSIS Dall 

1916. Chione bainbridgc11sis Da11, U. S. Nat. M us. Proc., vo l. 51, p. 499, pl. 
84, figs. 5, 6. 

Dall described Chione bainbridgensis as follows: 

"Shell small, slightly inequilateral, moderately inAated, thin ; beaks small, 
rather prominent, prosocoelous, with a short lanceolate impressed lunul e below 
them; the escntcheon narrow ami more elongated; sculpture of numerom sharp 
1·erurvcd lamellae, somewhat s t;arser on the beaks but elsewhere uniformly dis ­
tributed, and more elevated near the anterior end; radial sculpture of numerous 
fine threads evenly distributed, with narrower interspaces, strong on the front 
surface of the lam ellae and in the interspaces, but wanting on the back or con­
cave side of the lamellae; inner margin of the valYes finely crenulated; anter ior 
end of the valves rounded, the base prominently arcuate, the posterior end more 
pointed; hinge as usual in the genu s. Height of somewhat defective valve, about 
25; length, 35; diameter (double) 18 mm." 

The holotype (fig. 5, U. S. Nat. Mus. no. 1667 17) came from sta­
tion 7095, on the east bank of F lint River at the bend near the "Old 
Factory," about three-fourth s of a mile northeast of the railway sta­
tion at Bainbridge, Georgia; and the para type (fig. 6) came from sta~ 
t ion 7131, Cherry Shute, 2 y,l miles belovv Bainbridge, in hard residual 
blocks of limestone. 

Horizon: Georgia; Flint River formation, Oligocene. 

T he following specimens, preserved either as molds or pseudo­
morphs from localities in F lorida, appear to he closely related to 
Chione baiubridgensis Dall; Stat ion 11116, Blackwater Creek at S. A. 

t::s D::tl l. \V. l-f .. U. S. Nat. 1\IIus. ll ull. !)0. p. l~!J. l!J15. 
'"' Gardner, Ju li a, U. S. Geol. 5uJ·ve y Prof. P<o.pe!' 1<!2-D, p _ 173. 1G2 G. 
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L. Ry. crossing, H ill sborough County; stat ion 12762, 2)4 mil es south 
of Zephyrhill s, Pasco County; station 11113, Brooksvill e, Hernando 
County; stat ion 12321, 3 miles east of Brooksvi lle, Hernando County; 
stat ion 12758, 5.9 miles northeast oi Drooksvill e, Hernando County; 
station 12757, 10.2 miles nortlnves t of Brooksville, Hernando County, 
upper part of quarry; station 12756, 10.2 miles northwest of Brooks­
vi lle, lower part of quarry; station 11109, 1Yz miles north of L ive 
Oak, Suwannee County; station 6825, 3 miles west of L ive Oak, S u­
wannee Coun ty; stat ion 6828, Falmouth, Suwannee County; station 

6178, Rock Island, three-fo urths mile above \Vhite Springs, Colum bia 
County; station 12749, one-fourth mile southeast of Fort \Vh ite, Co­
lumbia County; station 12303, Suwannee Sulphur Sp rings, Suwannee 
County; station 12301, 10 miles east of \iVacissa, J efferson County; 

station 2372, ''\ Vacissa" swamp, Jefferson County . 

l:_Iorizon of F lorida localities: Suwannee limestone, O ligocene. 

Subgenu s CHIONE Megerle von 1vhihlfield, 1811 

CHIONE (CHIONE) cf. C. SPENCER! Cook e 

Plate 21, Figure 5 

1919. ('JIIOJIC S/'CJICCri Cooke, Carneg ie Inst. vVashington Pub. 291, p. 150, pl. 15, 
figs. Ia, l b. 

Cooke desc ri bed thi s species as follows: 

"Shell ovate, moderately con\'ex, with low, prosogyrate beaks and a sharp ly 
defined, lozenge-shaped lunule with imbricat ing g rowth-lamellae; escutcheon 
lanceolate, Hat or sl ightly concave, and with 11ne growth-lines; radial scu lpture 
of minute, close, low, rounded ridges becoming obsolete at the ante r ior and pos­
te ri or ends; concentric scul pture of erect, evenly spaced lamellae, 24 on the type 
speci men, smooth on the do rsal surface and on the upper part of the ventral 
surface, but with a row of beads, contiguous to the radial ribbing, at the base 
of the ventral surface. 

"Length, 26 mm .; hei ght, 23 mm.; diameter of joined valves, l.S.S mm. 

"Localities: Anti g ua, Spencer (type) ; Wi lloughby Bay, Anti gua , station 
6881 ; Vaugha n. 

"Geologic hori.:on: O ligocene. 

" Type: U. S. Nat. Mus. No. 163352." 

Occurrence in F lorida: Tampa limestone, lo\\·er l\liocene, station 
12.292, Cherokee Sink, \Vak ull a County. 

Two external molds, small er than the holotype of Chione spenccri 
Cooke, were coll ected. In all characters di scernible, the impressions 
taken of these molds agree with the Antigua specimen, but specific 
identity is questioned until more specimens may be obtained . 
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Genns ANOMALOCARDIA Schumacher, 1817 

ANOMALOCARDIA PENITA (Conrad) 

1846. Venus Peu ita Conrad, Am. Jour. Sci., 2d ser., vol. 2, p. 399, text J1gurc. 
1846. Ve 11zrs {forida11a Conrad, idem, p. 400, tex t figure. 
1887. Ve 11us j>e11ita Conrad. H eilprin , vVagner Free Inst. Sci. Trans., vol. 1, 

p. 11 6. 
1903. Ano 111 afoca rdia f lorida no. (Conrad ). Daii, vVagner F ree Inst. Sci. Trans., 

vol. 3, pt. 6, p. 1303, pl. 55, figs. 14, 15. 
1915. Allomalocardia flaridana Conrad . DaJI, U. S. Nat. Mus. Bull. 90, p. 150, 

pl. 23, figs . 4, 5. 
1926. Anomafocardia pmita (Conrad). Gardner, U. S. Geol. Survey Prof. 

Paper 142-D, p. 173. (Part, the speci mens reported by Dal! to be this 
species from Sopchoppy limestone probab ly should be excluded. ) 

Conrad described thi s species in 1846 as follows: 

"Cuneiform, concentrically striated, the lines strong anteriorly, posteriorly 
less distinct, posterior side produced, compressed, extremity angu lated; ligament 
margin very oblique and straight from umbo to extremity; summits very promi­
nent; cardinal teeth very robu st; basal margin ~ li ghtly arched poste1·iorly; inner 
margin crenulated. 

"Baiiast P oint, Tampa Bay." 

I believe A. floridana (Conrad) IS a young spec1men of A. penita 
(Conrad) . 

Horizon: Tampa limestone, lower J\Iiocene. 

Occurrence: Common in the "silex beds" at Ballast Point, Tampa 
Bay, and the overlying limestone, Hillsborough County, Florida; sta­
tion 13847, Gadsden Point, 4 miles below Ballast Point; Sixmile Creek, 
near Orient, Hillsborough County ; station 12300, 1 ;4 miles northeast 
of Lloyd, Jefferson County; station 12728, 10 miles below Willis 
bridge, Calhoun County; station 12287, Aspalaga Bluff, Apalachicola 
River; highest fossilif erous bed, estimated 45-50 feet above the river 
level; station 12735, 11 miles nearly southwest of Tallahassee, Leon 
County (imperfect cast and determination not confirmed ) ; station 
12285, quarry half mile south of River Junction, Gadsden County, at 
an elevation about 150 feet above sea level; stati on 12283, Old Chatta­
hoochee Landing at elevation 155-165 feet above sea level; stat ion 
13841, Aspalaga Bluff, 10 fee t above a 4-foot clay bed. 

Dall"0 also reports A. " flor idana" from the Sopchoppy limestone 
and Baileys Mill Creek sink, three-fourths mile northeast of Lloyd, 
Jefferson County. I have not seen specimens from the Sopchoppy 
limestone. Specimens from Baileys ]\Ji ll Creek sink are f rom the 
Tampa limeston e. 

" 0 Da ll, VI. H ., \Vag n el' F !'ee Jn st. Sci. T ra ns., vo l. 3, pt. G, p . 1303, 1G03. 
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Genus VENUS (Linnaeus) Lam arck, 1799 
VENUS HALIDONA Dall 

1900. Vrn us halido11a Dall , Wagner Free Inst. Sci. Trans., vol. 3, pt. 5, p. 11 94, 
pl. 38, figs. 1, 1 a. 

1903. Vc11us ha/irl o11a Da ll, idcn;. pt. 6, p 1307. 
1915. Vc11us ha/idv11a Dall , U. S. Nat. Mus. Bul l. 90, p. 150, pl. 26, figs. 3, 5. 

Dall described this species in 1903 as follows: 

"Shell small for the genus, subovate, slightly truncate behind; beaks low, 
anteriorly directed over a rather large lanceo late lun ule; poste rior dorsal area 
narrow, nearly smooth, elongate, laterally keeled; sculpture of sharp, thin, ele­
vated, concentric lamell ae, slightly produced at their intersections with th e pos­
terior dorsa l keels, th e interspaces slightly st riated by li nes of growth without 
radial sculpture; hinge with 3 cardinals in each valve, the posterior right and 
middle left g rooved or bifid; the rugose area narrow and inconspicuous but defi ­
nitely present; palli al line with a short angular sinus; the inner border of the 
nlves fi nely crenate. Height of short and an elongate specimen respect ively 32.5 
and 34.0, length 34.0 and 40.0, diameter 22.0 and 20.0; concentric lamellae 6 to 14 
on a radial centimetre. 

"Oligocene si lex beds of Hi llsboro Bay and Ballast Point near Tampa, 
F lorida, Dall, Burns, and Wilcox." 

Holotype: U. S. Nat. M us. no. 109244. 
Horizon: Tampa limestone , lower lVIiocene. 
Other occurrence: Sixmile Creek near Orient Station, Hills­

borough County (Tucker); station 1111 5, upper bed at Kendrick. 
Marion County; ?station 111 86, midway between Lowell and Sparr, 
Marion County; ?station 12300, 1)4 mil es northeast of Lloyd, J effe r­
son County. 

VENUS MARIONANA Mansfield, n. sp. 

P late 20, figure 8 

Shell rather small. ovate. and moderately infl ated. Sculptu re of 
nearly erect concentric lamellae and radial lines which overrun th e 
lamel lae and interspaces. These radials give the margins of the lam­
ellae a denticulate ornamentation. The beak and hinge are obscured 
by matrix. 

Holotype (right valve) (U. S. Nat. Mus. no. 495994) measm es : 
Length, 53.6 mm.; height, 45.0 mm.; convexity. 21.0 mm. 

Type locality: Station 11186, pit on old Raysor property. near 
hilltop, midway between Lo\\'ell and Sparr. l\fa rion County, F lorida . 

Ve111ts 11/ariollalla, differs from V. lzalidoJia. Dall in possessing ra­
dial sculpture. I n size and outlin e. the new species resembles V. pl c11 a 
(Conrad) from the l\I iocene Chesapeake group of :\ r aryland and Vir­
ginia. but it possesses a st ronger radiate sculpture than V. plena. 

Horizon: Tampa limestone, lower l\'I iocene. 
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VENUS? sp. 

Internal mold s wh ich may or may not belong to the genus V enHs 
have been collected in Hernando Coun ty fro m the following localities: 
Station 123 19, 2 miles south of Brooksville; stat ion 12317, 10.2 miles 
northwest of Brooksville; station 12318, 5 miles west of Brooksville; 
station 12321 , 3 miles east of Brooksvi lle. The molds represent larger 
shells than those of V. halidona Dall but in general outline are similar 
to that species. 

Horizon: Suwannee limestone; Oligocene. 

Superfamily TELLINACEA 
Family TELLINIDAE 

Genus TELLIN A Linnaeus, 1758 
Subgenus TELLINELLA Morch, 1853 

TELLINA (TELLINELLA) SEGREGATA Dall 

1900. Tel/ina. scgrcgafa. Dall, Wagner Free Inst. Sci. T rans., vol. 3, pt. 5, 
p. 1019, pl. 37, figs. 7, 8. 

1915. Tel/ina (Tel/ina) segrcgata. D;:ll, U. S. Nat. Mus. BulL 90, p. 151, pl. 17, 
figs. 3, 11. 

Dall described this species in 1900 as follows: 

"Shell small , subovate, subequ ilateral, beaks low; anterior end rounded, base 
evenly arched, posterior end feebly rost rate, obliquely truncate with two radial 
folds separated by a su lcus; lunul e extremely narrow, impressed, smooth, the 
escutcheon slightly la rger, si milar but represented only on the left valve; disk 
almost compressed, surface finely radially striated, the concentric sculpture of 
fine, elevated threads, whi ch on the anterior half have a tendency to segregate 
themselves in groups of four, separated by wider inters paces; near the base, 
however, the threads become crowded; as the threads pass backward one after 
another in each group fai ls, and the posterior half therefore shows much sparser 
threading and wider interspaces, whil e th e persistent threads tend to become 
lamellose; the interior of the sili cified type of this species is inaccessible. Lon. 
17, alt. 10, diam. 4 mm. 

"This species appears to belong to the same group as T. chipo/ww, but the 
character of the sculpture is quite' diffe rent." 

This species and the following new species, T. silicata, appear to be 
closely related to T. interrupta \iVood, a living East Coast species. 

The figured holotype (U. S. Nat. lVI us. no. 15747) came from the 
"silex beds" at Ballast Point, Tampa Bay, F lorida. 

Horizon: Tampa limestone, lower lVI iocene. 

Occurrence elsewhere: T hi s species has not been found for cer­
tainty outside of its type locality. 

18-G. Survey 
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TELLINA (TELLINELLA) SILICATA Mansfield, n. sp. 

1915. Trlliua. (Te /l iua) clzip olaua. Dall , U . S. Nat. M_us. Bull. ?O, p. 151, pl. 22, 
figs. 1, 2. (Not T. chipo-laua. Dall , 1900, a Ch1 pola spwes.) 

?1916. Telli 11a se.r;rega la Dall , U. S. Nat. Mus. Proc., vol. 51, p. 501. 

Shell ova te, rather thin, ineq uilateral, equivalve. A nterior si de 
of both valves longer tha n pos terior, moderately inflated and mar­
g inally rounded in outline; posterio r side pointed, the left valve more 
so than the right, rostr ate, fl exed, the r ight more so than the left. 
Both valves provided with two radial ribs, with an intervening sulcus, 
the lower one being near the do rsal line and the upper one forming 
the round-angl ed shoulder. Beaks low and pointed . Sculpture on the 
beaks and di stally fo r about 5 mm. consists of low, r a ther widely 
spaced primary concentric lamellae intercalated w ith very fin e con­
centric thread s. Distally the secondary concentri c sculpture di sap­
pears and only the primary sculpture, consisting of rather closely 
spaced, beakward-inclinecl thin lamell ae, persists . Very fine radials 
ornament the area lying het\Yeen th e middle of the disk and the pos­
terio r shoulder. \Vithin the shell t\{e poste rior ventral area is weakly 
depressed on the righ t valve and on the left valve is nea rly flat. 

Cotypes (U. S . Nat. :Mus. no. 165219) measure: Right valve, 
length, 29.5 mm.; height , 18.5 mm.; convex ity, 4.7 mm. Left valve, 
length , 29.5 mm.; height, 18.5 111111.; convexity, 4.5 111111 . 

Type locality : "silex beds' ' at Ball ast Point , T ampa Bay, F lorida. 
Horizon: Tampa limestone, lowe r Miocene; ?Su wannee limestone. 

Ol igocene. 
T ellina chip olana Dall is closely related to T. silicata but differs 

f rom the latter in hav ing a larger and thicker shell and in h aving more 
closely spaced primary concentric lamellae and fewer and stronger 
secondary concentric th reads. The sculpture on the early part of the 
shell of the ne\\" species is very simila r to that on T. segregata D a11. 
but the latter species has a smaller and relatively more elongate shell. 

Specimens preserved as external molds from the following local­
iti es in F lorida appear to be very closely related to T. siliwta; Tampa 
limes tone, stati on 12753 , upper bed at Kendrick, ~Jarion County ( mold 
of par t of a shell and its relationship to the new species is ve ry doubt­
ful ) ; sta ti on 12292, Cherokee Si nk, Wakulla County; and station 7080, 
quarry about half mile south of River Tunct ion. a n elevat ion about 150 
fee t above sea level, Gadsden Count);. Suwann ee limestone, stati on 
6826, 10 miles north of Live Oak. Suwannee County; station 12303, 
S t: wannee Sulphur Springs. Hamilton County; station 12298. 1;..--i 
miles_ east-southeast of F lint Rock, J efferson County; station 12301 , 
10 tmles east of \ Vacissa. J efferson County. 
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Dalr" iclentif'ied a fragment of a shell revealing the posterior end, 
collected at station 7075, about 10,\li miles below Bainbridge, Ga., as 
Tc!lina scgregata Dall. If the specimen belongs to the genus Tel/ina, 
it probably Is more closely related to T. silicata than to T. segregata 
Dall. 

TELLINA (TELLINELLA?) DIRA Dall 

Plate 20, Figure 7 
1915. Tcllina (Tel/ina) dira Dall, U. S. Nat. Mus. Bull. 90, p. 151. 

Dall described this species as follows: 

"Shell small, thin, posterior end slightly bent, to the right, elongate, with 
beaks · slightly behind the middle of the shell ; beaks not prominent, minutely 
projecting, smooth; remainder of the shell sculptured with low, sharp, elevated 
lamellae, which are obsolete on the posterior dorsal slope; the shell shows no 
radial sculpture; dorsal slopes about equally descending; anterior end longer, 
evenly rounded into the base, which is arcuate and rather prominent mesially; 
posterior tnd bluntly rounded and attenuate; interior with the pallial markings 
obscured; hinge with two st rong laterals and two adjacent cardinal teeth, of 
which the posterior is larger and grooved. Length 11, height 9, double diameter 
2.75 mm. 

"Tampa silex beds at Ballast Point, Tampa Bay, Florida. E. ]. Post, U. S. 
Nat. lVIus. No. 165220. 

"A single right valve was received too late for figuring but the species is 
well marked." 

Horizon: Tampa limestone, lower Miocene. 

Tellina dira Dal! is founded upon a single right valve. It has not 
been found outside its type locality. 

Subgenus ARCOPAGIA (Leach Ms.) Thomas Brown, 1827 
Section MERISCA Dall, 1900 

TELLINA (MEB.ISCA?) MEB.ULA Dall 

1900. Te/lill(t (Macaliopsis ?) 111erula Dall, vVagner Free Inst. Sci. Trans., vol. 
3, pt. 5, p. 1019, pl. 46, fig. 4. 

1915. Tellino (jv!acaliopsis) 111erula Dall, U. S. Nat. lVI us. Bull. 90, p. 152, pl. 
24, fig. 7. 

Dall described this species in 1900 as follows: 

"Shell small, plump, subovate, anterior end longer, evenly rounded, base 
convexly arcuate, posterior end sli ght ly flexed, hardly folded; obliqu ely bluntly 
pointed; beak:; inconspicuous; lunule obscure; surface nea rly smooth, with ir­
regular concentric striation at intervals and sparse elevated concentric threads 
or lamellae, usually worn off, and when present low and delicate; hinge normal, 
in th e left valve feeble; pallial sinus large, subovate, largely confluent below. 
Lon. 16, alt . 12.2, diam. 8 mm. 

" 1 Dall, \V. H., U. S. Nat. Mus. Proc., vol. 51, p. 501, lal.G. 



276 FLORID,\ GEOLOGICAL SURVEY-UULLETIN FIFTEEN 

''Shell recalling T. mcra Say but of different form. 
"Oligocene of Tampa silex beds at Ballast Point." 

1-Iolotype, right valve, U. S. Nat. 1\lus. no. 157848. 

Horizon: Tampa limestone, lower Miocene. 

Dall placed this species in the sect ion Jill acaliopsis Cossmann of 
which T . barmndei Deshayes, an Eocene species from the Paris Basin, 
is the type; but it appears more closely related to T. crystallina ·wood, 

type of the section 111 erisca. 
Occurrence : Type locality (common) : Sixmile Creek, near Orient 

Station, Hi llsborough County (Tucker); station 3420, 15 miles south 
of Tallahassee, \iV akulla County (molds). 

TELLINA (MERISCA) HALIDONA Dall 

1900. Tell-ina (j\11 .:risca ?) ht~lidoJw Dall , Wagner Free Inst. Sci. Trans., vol. 3, 
pt. 5, p. 1021, pl. 38, figs. 3, 3a. 

1915. Tclli11a (Merisca) halido11a. Dall, U. S. Nat. Mus. Bull. 90, p. 152, pl. 23, 
fig<; , 1, 3. 

Dall clescribecl thi s species in 1900 as follows: 

"Shell small, solid, inflated, very inequilateral, elongate and rounded in f ront, 
ob li quely subtruncate in front [behind] ; beaks fu ll, low, not conspicuous; base 
convexly arcuate; lunule and escutcheon obsolete; surface smooth or with in­
crementa l lines, not polished; hinge normal, pallial sinus high, short, mostly con­
fluent below. Lon. 14.5, alt. 11.5, diam. 6.5. mm. 

"Oligocene of the Tampa silex beds at Ballast Point, Tampa Bay, Florida." 

Holotype, left valve, U. S. National Museum, no. 157856. 

Horizon: Tampa limestone, lower Miocene. 

Occurrence : Type locality, rare; Sixmile Creek, near Orient Sta­
tion, Hi llsborough County (Tucker). 

Subgenus MOERELLA Fischer, 1887 

TELLINA (MOERELLA) ATOSSA Dall 

1915. Telli11a (Augulus) a/ossa• Dall, U. S. Nat. :tvius. Bull. 90, p. 153, pl. 4, 
fig. 11. 

Dall desc ribed this spec ies as foll ows : 

"Shell egg-ovate, thin, rather compressed, nearly equilateral, with low sub­
central beaks; anterior end full, rounded; posterior end compressed, attenuated, 
almost rostrate; anterior dorsa l slope modera tely convex, posterior slope straight; 
surface nearly smooth except toward the margins where the incremental lines 
rise into low sharp la mellae with flattish interspaces; there is no radial sculpture, 
and neither lunule nor escutcheon; hinge of the right valve with two cardinal 
teeth, the posterior large and bifid, an anterior larger lateral, and more distant 
smaller posterior lateral tooth; pallial si nus large, coincident with the pallial line 
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below, and not reaching the anterior adductor scar . Length of shell 21, height 
14, diameter (estimated) 7 mm. 

"Tampa si lex beds at Ballast Point, Tampa Bay, Fiorida, one right valve, 
U. S. Nat. Mus. No. 166118 [holotype] . 

"This shell belongs to the type of A. decumbcns Carpenter, a r ecent Panama 
form, and is very distinct from any other." 

Horizon: Tampa limestone, lower Miocene. 

Occurrence: This species has not been recognized outside of its 
type locality. 

Genus MACOMA Leach, 1819 

MACOMA mMA Da.ll 

1900. Macoma irma Dall, Wagner Free Inst. Sci. Trans ., vol. 3, pt. 5, p. 1047, 
pl. 46, tig. 15. 

1915. Macoma irma Dall, U. S. Nat. Mus. Bull. 90, p. 153, pl. 24, 11g. 9. 

Dall described this species in 1890 as follows: 

"Shell ovate, moderately convex, short, wi th a marked posterior flexure, nearly 
equ ilateral ; beaks not conspicuou~, anterior end broad, rounded, posterior atten­
ua ted, bluntly pointed, flexed to the right ; surface marked only by rather rude 
incremental lines; hinge-plate strong, teeth normal; pallial sinus obscu re but 
apparently connecting the adductor scars, and wholly confluent with the pallial 
line below. Lon. 28, alt. 20, diam. 10 mm. 

"The specimens are rather poor pseudomorphs in silica, but evidently belong 
to the genus M acoma and to a species distinct from any others li sted from this 
horizon. 

"Oligocene of the silex beds at Ballast Point, Tampa Bay, F lorida." 

Holotype: U. S. Nat. Mus. no. 157906. 

The holotype is not well preserved. 

Horizon : Tampa limestone, lower Miocene. 

Occurrence: This species has not been recognized outside of its 
type locality. 

Family SEMELIDAE 
Genus SEMELE Schumacher, 1817 

SEMELE SARDONICA Da.ll 

1915. Semele sardonica Dall, U. S. Nat. Mus. Bull. 90, p. 154, pl. 20, figs . 4, 7. 

Dall described this species as follows: 

"Shell small, ovate, the beaks behind the middle of the shell and inconsricu­
ous; lunule deep and narrow; escutcheon confi ned to th e left valve, very narrow, 
longer than the lunule; ends evenly rounded, subequal , passing smoothly into the 
arcuate base; scu lpture of narrow, sharp, low vertical concent ric lamell ae with 
much wider interspaces, which are more or less concentrically striated, especially 
toward the ends of the shell ; the lamellae are more crowded toward the anterior 
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end ; palli al si nu s round ed, high ; not approach ing the pallial line below; hinge 
no rma l, the chondrophore small. Length 16.5, height 11.5, diam eter 5.7 mm. 

"Tampa sil ex beds at Ballast Point, Tampa Bay, Flori da, U . S. N at. Mus . 
No. 165222 [ H olotype ] . 

J-Jorizon: T ampa limestone, lower i'Vriocene. 
Occurrence : T ype locality ( rare) ; ?station 12292, Cherokee S ink, 

W akulla County ( molds) . 

SEMELE SILICATA Dall 

1900. Se mele silica ta Dall, W agner F ree Inst. Sc i. Trans., vo l. 3, pt. 5, p. 987, 
pl. 38, fi g. 6. 

1915. Semele silica/a Dall , U . S. Nat. Mus. Bull. 90, p. 154, pl. 23, fig. 7. 

Dall described thi s species in 1900 as follows : 

"Shell sma ll , moderately convex, inequilateral, with low beaks; ante ri or end 
longer , even ly roun ded f rom the Junul ar slope; poster ior end shorter , higher , 
hardly folded ; sculpture of numerous close-set, rounded, little elevated, concen­
tric threads, separated by na rrower grooves with no indi cation of radi al st ri­
ation ; lunule and escutcheon ve ry narrow, teeth rath er st rong . A lt. 20, lat. 23, 
cli am. 8 mm. 

"The f1gure was taken f rom a sili ceous pse udo-morph on whi ch the sculp­
ture was in dist inct. Subseq uently oth er specim ens showing th e scu lpture better 
were obtained. It is not unlike t hat of S . s u.bovata Say, var. du p/inensis, but the 
threads are fi ner, close r, and more num erous. 

Oligocene si lex beds a t Ball ast Point, T ampa Bay, F lorida." 

H orizon: T ampa limestone, lower M iocene; ?Su wannee limestone, 
O ligocene. 

Occurrence : T ampa limestone. type locality, common; stati on 
13847. 4 miles south of Ballast Point. Suwannee limestone, ?station 
12761, highway 2 miles north of Hudson, Pasco County, Florida ( a 
poor! y preserved external mold ) . 

Superfamily MY ACE A 
Family CORBU LIDAE 

Genus CO R BUL A (B ruguiere) L amarck, 1801 
Subgenu s CAR YO CO R BULA Gardner, 1926 

CORBULA (CARYOCORBULA) XAGHRIANA Dall 

1915. Corbula (Cuu eocorbula) lwglz ria ua Dall , U . S. N at. lVIus. Bull. 90, p. 155, 
pl. 21 , fi gs. 4, 5. 

1915. Corbula ( Cuu cocorbula) sarda. D all , idem, ( in part, not C. sarda D all, 
\Vagner F ree Jnst. Sci. Trans., vo i. 3, pt. 4, pl. 36, fi g . 14, 1908) . 

Dall described thi s species as follows: 

"Shell small , inequivalvc, plump, behind pointed and almost rostra te; left 
valve smaller ; beaks small , pointed, prosocoelous, not prominent; there is no 
lunule ; a wide, strongly concentri ca lly stri ate posterior dorsal area is bounded 
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by a st rong keel on each side; both valves are sculptured by strong concentric 
rounded ridges with wider interspaces; the ridges anteriorly sharp and appear 
even slightly recurved toward the beaks; behind they cease at the keels; the 
margin of the right valve below is tortuous and folded over the margin of the 
left valve behind; the dorsa l margins between the keels pout prominently. 
Length 10, height 6.2, maximum diameter 5 mm." 

"Tampa si lex beds at Ballast Point, Tampa Bay, F lorida. 
"U. S. Nat. Mus. No. 165224 [I-Iolotype]. Also recent." 

Horizon: Tampa limestone, lower lVI iocene. 

T he specimens from the "si lex beds" referred by Dall to C. sarda 
Dall, a Chipola species, appear to be a larger form of C. lwghriana 
Dall. 

Dall identified a Recent species from Jamaica as C. lwghriaua. 
The Recent form differs sl ightly from the fo ss il and perhaps should 
be regarded as a subspecies of the fossil. The fossi l fo rm has a 
weak, medial , radial constriction not observed on the Recent form 
and lacks fine radial threads on the posterior dorsal slope and else­
where. The left valves of both form s are very similar, but the right 
valve on the fossil form has a more pointed posterior extremity than 
the Recent form. 

Occu rrence: Common at the type locality; station 7172, outskirts 
of River Junction, Gadsden County, F lorida (mold , identification not 
definitely determined). 

CORBULA (CARYOCOR!BULA) BURNSII Dall 

1898. Corbuln engonata bu.rnsii Dall, \Vagner Free Inst. Sci. Trans., vol. 3, 
pt. 4, p. 847 (in part, Chipola form excluded). 

1915. Corbu/a, (Cuneocorbula) bur11sii Dall, U. S. Nat. Mus. Bu ll. 90, p. ISS 
(in part, Chipola form excl uded), pl. 18, figs. 4, 5. 

Shell rather small , solid, plump, coarsely concentrically sculptured. 
inequilateral, inequivalve and rostrate. Beaks pointed, terminally in­
clined anteriorly, nearly proximate. M iddle part of disk nearly Rat, 
anterior end evenly rounded, posterior dorsal area precipitous, medially 
concave and projecting at the margins. Right valve larger than left 
and overlaps it at the margins. Sculpture of both valves similar con­
sisting of rather coarse concentric lamellae which extend from the pos­
terior carina to the anterior margin. Posterior dorsal area sculptured 
with a few fi ne concentric threads which are more crowded at the 
lower posterior end. 

Cotypes measure: Large cotype (fig. 5, pl. 18, Buil. 90), length, 
10 mm.; height, 6.8 mm.; diameter, 5.3 111111. Smaller co type (fig. 4, 
pl. 18, Bull. 90), length, 8 111111.; height, 5.2 111111.; diameter, 3.8 mm. 
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Type locality: Tampa "silex beds" at Ballast Point, Tampa Bay, 

Florida. 
Horizon: Tampa limestone, lower Miocene. 
Corbula burnsii is closely related to C. lwghriana Dall, differing 

from the latter in having a plumper and relative! y shorter shell with 
coarser concentric sculpture. 

Occurrence: Common at the type locality; not recognized outside 
the type area. 

Family SAXICA VIDAE 
Genus PANOPE Menard de Ia Groye, 1807 

PANOPE aff. P. GOLDFUSSII (Wagner) 

Internal molds from a few localities in Florida, though not well 
enough preserved for specific determination appear to be related to 
Panope goldfussii (Wagner). The largest imperfect molds were col­
lected at station 12292, Cherokee Sink, Wakulla County, Florida. 
These represent a large elongate shell and appear to differ from P. 
goldfussii in having a higher beak and a relatively wider posterior 
extremity. A fragment of a shell from the "silex beds" at Ballast 
Point which Dall'" referred to P . whitfieldi Dall may belong to this 
group, but the specimen is too fragmental for determination. 

A. pamwhitfieldi Gardner, a species from the Oak Grove sands, 
has a more nearly equivalve shell than the specimens from Cherokee 
Sink. The following specimens from localities not mentioned above 
may belong with this group : station 13847, Gadsden Point, 4 miles 
below Ballast Point; Sixmile Creek, near Orient Station, Hillsborough 
County (Tucker) ; station 12753, upper bed at Kendrick, Marion 
County; station 7168, echinoderm bed, Old Chattahoochee Landing, 
Gadsden County. 

Horizon: Tampa limestone, lower Tvl iocene. 
An undetermined species of Panope from the Trent marl on Trent 

River, 4 miles dmvnstream from Pollocksville, Jones County, N. C. 
(station 10656), figured by Kellum,"' is similar to the specimens from 
Cherokee Sink. 

PANOPE BROOXSV:ILLENSIS Mansfield, n. sp. 

Plate 21, Figures 1, 2 

Shell narrow, elongate, very inequilateral and m oderately inflated. 
Ventral margin weakly at·cuate; postet·ior margin rounded, narrower 
than anterior. Posterior end gmclually tapering a nd about two-thirds 

"'Dall, ' "'· H., U. S . Nat. Mu s . Bu ll. 90, p. 156, 1915. 
'" K e llum , L . B ., U . S. G e ol. Survey Po·oL Paper 143, pl. 10, figs . 5, 6 , 1926. 
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length of shell. Sculpture consists of moderately strong concentric 
undulation s. Pallial sinus prominent and extending anteriorly as far 
as the beaks. 

Holotype (U. S. Nat. :M us. no. 495995) . measures: L ength, 104 
mm. (estimated, anterior end broken); height, 40 mm.; diameter, 29.8 
mm. Paratype (U. S. Nat. Mus. no. 495933) measures : Length, 85 
mm. (estimated, not ent ire) ; height, 40 mm.; diameter, 26.8 mm. 

Type locality of holotype: Station 12322, quarry three-fou rths mile 
southwest of Brooksvi ll e, Hernando County, Florida; paratype, sta­
tion 12321, quarry 3 miles east of Brooksville. 

The types and other specimens referred to the new species con­
sist of inte rnal molds. 

Horizon: Suwannee limestone, Oligocene. 

P. broo!?s·uillensis is very closely related to P. oblongata Conrad, an 
O ligocene species, differing from the latter in havi ng a narrower and 
relatively more elongate shell. 

Occurrence: Type localities (common) ; station 12758, 5.9 miles 
northeast of Brooksville; stat ion 1276 1, 2 miles north of Hudson 
(mold wh ich is less slender than other specimens and determination 
queri ed). 

Outside occurrence: Internal molds of specimens collected by L. B. 
Kellum from 2 miles south of Rock Landing on the Neuse River, 
No rth Carolina (field No . 12 ) are similar in outline to P. brooks­
villensis. 

Family GASTROCHAENIDAE 
Genus GASTROCHAEN A Spengler, 1783 

GASTROCHAENA aff. G. CUNEIFORMIS Spengler 

An external impression of a left valve of a species of Gastro ­
clzacna, collected at station 12292, Cherokee Sink, ·wakulla County, 
Florida, appears to be very closely related to C. cuncifonnis Spengler, 
a living species ranging from North Carol ina to Brazi l. The form 
is rather large , ovate, arched and rather wide at the posterior extrem­

ity. The exte rnal impression measures : Length, 12 mm.; greatest 

height, 11 mm. 

Horiz on: Tampa limestone, lower Miocene. 

lnrlerterminablc burrows arc the on ly specimens from the "silex 

bed s" at Ball ast Poin t, Tampa !lay, F lorida. Dall' '' referred these 

burrows to c·. rotnnda Dall. 

,.,. Dall. IV. f'l.. !1. S. 1\"nl. iVJ u~. llull. !lfl. p. ],;;, J!ll!i. 
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L:aJnily TEl\EDTNJDAE 
Genus TER EDO Linne, 1758 

TEREDO? INCRASSATA (Gabll) 

P late 21, Fig ure 4 
1873. 1\~tf>lllls incrassalus cial>l>, A mcr. Philus. Soc., Trans., vol. 15, p. 246. 
188 1. Kuphus incrassalus Gal>IJ, /\cad. Nat. Sci. P hiladelphia, Jour., vol. 8, new 

scr., p. 342, pl. 44, figs. 12a-e. 
1917. T eredo i11crassa./a Gal>l>. l\"laury, B ull. Amer. Paleontology, vol. 5, p. 399, 

pl. 39, fig. 24. 

Living species of T eredo a re woodborers. Species of Kuphus 
Guelta rd are said to bore in sam! o r silt. It is not known whether 
the foss il tubes we re mad e by wood or sand bore rs. 

Bartsch' " proposed a coll ect ive group name T eredolit/zus for the 
reception of those generically indeterminable species of fossil ship 
worms ( Kuphus -iu.crassatus [ Gabb] being included). This name has 
no generic standing. l have queried the generic name TNr.do to in­
clude the fossil tubes now under consideration. 

Large broken tubes, occurring at a number of localities in Florida , 
are similar in appearance and size to those from Santo D omingo 
that have been referred to T eredo incrassata. (Gabb) by :\Iaury. 

Large tubes occur at the fol lowing localities in Florida: S tat ion 
11116, Blackwater Creek at S. A. L. Ry. cross ing , Hillsborough 
County ; station 12761, 2 miles north of Hudson, Pasco County ; sta­
tion 12762, 2 ;0 miles south of Zephyrhills, Pasco County ; sta­
tion 12332, Brooksville, :Hernando County; sta tion 12318, 5 miles west 
of Brooksville; station 123 17, 10.2 mil es northwest of Brooksville ; 
station 12758, 5.9 miles northeast of Erooksville; station 11109, 10 
miles north of Live Oak, Suwannee County; station 11110, Suwannee 
Sulphur Sp rings, Sm\·annee County; station 2308, 4 miles west of 
Live Oak, Su wannee County ; station 12737, 9.7 mil es \\"CSt of Perry, 
Taylor County; stat ion 2372, "\\"acissa'' swamp, J effer son County; 

sta tion 12299, Walker Spr ing, Jeffe rson County; stati on 12298, 10 

mil es south eas t of Flint Hock. Jeffe rson County. 

Occurrence else \\·here : Nea r Santiago and elsewhere in Cuba . 
Specimens associated with a fauna, as reported by Cooke,'"' that bears 

a close resemblance to that in the 'Lunpa and Anguilla fo rmati ons. 

Ccrcado formation and other horizon ~ in Santo Domingo not c\clinitd y 
placed st ratig raphically. 

Ho ri zon in F lorida : Suwannee limes tone, Oligocene. 

H:. Bartsc h. P: tul. Sciene t', Yo!. 1 1, pp . -IB0- ·161 , 1~1:~0. 
H t: C'nnkc. C . \, . . , Ca rn .. : g i e l nst. \Yn:-:hin _g:t(lf1 PI! h. )Jo. :!!II, p, I 0~1. t~l l n. 
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1. Sf>i ruxis / /aiii/>U<' Da ll. Hulutypc, x4. Page 72. 
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Pa;re 81. 

3. Tcr<'imr ( Striota,·hra) />ullisla }. f ans(,c ld , 11 . sp. Holotype. 

x3 . P<>.ge 77. 

:>. G. Snrf>handcr hallistu s :\ lansldd, 11. s p. J . Pa ratype x2: 6. 
h11 loty pc, x4. Page 7'5. 
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Page 66. 
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uf the holotypr. x 1 '~ - Page 70. 
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1, 8. l'olystin: /uiii/><'IISis :\ Jans lic lcl, 11. sp. Cutypcs, 1. x4; 8. xJ. 
P<lgc 82. 

2, 0. F.uclul!lllrcllul lio.·t'val:rllsis Jl [a11 slic.:ld, 11 . sp. Cotypes, x3. 
Page 92. 

3. "!Jri/lia.'' aft. "D." {>lutoni<"a Casey. Squeeze, x-1. Page 91. 

-1 . . ·1/cdrian sp. b, aff. .·/. fwrrisi :\ Iaury, xS. Page 125. 

5. 9. ,,-ncfastia i' hronk.,Tillcnsis ilfa11slie ld, 11. sp. Cnt)·pc;;, 5, x2; 
9, squeeze. x4. Page 83. 

i 10. Cryot urris-' hi!lshorouyhc·IISis '.\fa11slicld, 11 . :< ]1 . Ilulotypc x-1. 
Page 92. 

11. Pttsitnrriculu condo111inia sili<"ala ?da nsliclcl. 11. su hsp. f folo­
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1, 4. l.yria 11/liS/(1//0 ( I rcilprin). l;igured speci ll ll'll, na(llral sit.e, 
from Ball ast Point, Tan q>a Bay, Flo1·ida , U. S. Nat. :\lus. 

no. 11 21Uo. Page ! OS . 

2. / .yriu lllllsi<"iuu dulli :\ l anslicld, 11 . suhsp. l lulutypc, :--;: 1 Y~ . 

Page 10ri. 

3. l.yriu 111ississi/'!'icnsis Comad 0
. S q ueeze, :--;:2. l'agc 108. 

::>. .l!uryint'ilu I l'orn·l!un.-llu) .'1~'~'-'f"riu 

L'. S. :\at. :\Ius. nn. 1hSU.'il. Pagl' 
I >all. 

100. 
Lectotype, :-: 2. 

G. .llurt;int'llu ( l'orc<"llun,·llu) yrcyuriu si/i,-utu :\i :~nsli eld. 11. 

stthsp. Lectotype, :-:3. Page 10 1. 

7. Oli<·cl!u li:·<"ouk,·nsis :\lansliL· ld . 11. sp . llolutype. :-:--1. Page 
%. 

S . . \an<" us /'ol_\'.<fOiltliliS ( lleilpri n ) . Figurnl spL·cilncll, natural 
'il.l', from :;tation 12763, ,"\ndote Ri\'Cr a t T a r po11 Springs, 
P inellas County . Page 111. 

9. .\anC/ts f>olyyona lus su<c'(lllllCIIsis :\ lanslicld, n. suh,;p. Squeeze 
of ho lotype, natu ral size . Page 112. 
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I, 2, -1 . Oli•·rlla l>roul.-s·;·illcnsis :\fan;i't~ld, II. ,;p, Cotypcs , x3. Page 
96. 

3. . ·fiN/ ri(IJ/ sp. a, x-1. Page 125. 
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1, 4 . . 1/itrc//a lurgidu!u (l la\1 ). 1, ll ololypc. x:>; -1, parat1pc. x -1. 

['age 12o. 

2, 3. 'J'o·c!Jcllu m hcnwudorusis :--1 anslicld, 11. SJl. ll o lolypc, :-:2. 

J>age 146. 

5. 7. I ·rosa /f>iux .' hillsbor,,cusis l\[anslic!d , l l. s p. ll ol" typc, nat-

ura l SI Ze . Page 13-1. 

G. Nuf>uua n ru.r;fwui Jllal lsl il'ld , 11. sp . Squeeze of hol nt_1 pc, x2. 

Page 137. 

S, 10. l'urp ura (J'tcropru'f>ura) pro·pcf>ost i :\lanslic ld , 11. s p. I fo ]t>­

type, x l yj . Page 13 1. 

9 . .llurcx (Chicnrcus) la r·;·a.-costa ( 1T cilprin ). Figurer! speci­

men (U. S. Nat. :\ Iu s. 110. 112063 ) fr o m Ba !l a;;t Po int , 

Tampa Bay. Page 129. 
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F IC UE I·: 

PLATE G 

I. 2. 4. C.·,.itltiu tll hcl'llamlocllsis &lacl.·;,•atrrcllsis ;\ la nsl.tcld. 11. sni>:ijl. 
I, 2, ll oluty pc, x2 : 4, squcc<.c u f pa ra type, natural si<.c. 
Page 151. 

3. Ct'l'ith iutll hcnwll dor11sis ;\lans li<.:lcl , 11. sp. S q11 cczc o f lwlu­
tyrc. nat nral size. Page 150. 

5, G. Ortlwu/a.r f'H!JIIa.r hcma11docnsis 11ans licld, 11. sniJsp. Co­
typ e'S . .'i . sq ucc<.c, x I !,!; : ii . sil icilicd spcc illl cn. x2. Page 14-!. 
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PL ,\TE 7 

I, 7. Crrithiun1 afi. C. fJt"OI"!JiOJ/11111 Lyell and Sowcrby, x .2. Page 

ISO. 

2. Ccrithiu1n su<,·alli/Ct' llsis :\la11 s licld, 11 . sp. Squeeze of bolo­

type, x .2. Page 15.2. 

3, :J. Crritl1ium brnol!s<·i!lc nsis :-Ian si'lc ltl , n. SJl . .1, Jl olo type, x2: 
5, paratype, x4. Page 151. 

4. Ccritllilllll j>ascocnsis :\ la11slield, 11. sp. 11 olotypc, x 1 Y, . 
Page 15.2. 

6. C.-rithiu111 sp. Squcc:ze, x3. Page 154. 

8. Ccrithiu n1 hcrnandoo1sis l\ra ns li e ltl, 11. sp. Paratype, x2. 
Page 150. 
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FIGURE 

FIGURES 

FIGURE 

FIGURES 

FIGURE 

PLATE 8 

1. Potamidcs aspa./agcnsis lVIansfield, n. sp. Squeeze of halo­
type, x2. Page 156. 

2, 3. Ccrithium livcoakcllsis Mansfield, 11. sp. 2, Squeeze of para­
type, x2; 3, silicified holotype, x2. The original sculpture 
of figure 3 was not fully retained in the process of min­
eralization. Page 153. 

4. Ccrithhtm sp. aff. C. vagi11alwn Da11 . Squeeze, xl Y,. Page 
153. 

5, 6, 7. Siliquaria tampensis Mansfield, n. sp. Cotypes, 5, 7, x5; 6, 
x2. Page 161. 

8. Modulus livcoakc11sis Mansfield, 11. sp. Squeeze of holotype, 
x3.. Page 159. 
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FIGURE 

F IGURE 

F IGURE 

FI GU RES 

PLATE 9 

1, 2. Turritcl/a tarpanl!llsis 1vianslield, n. sp. Cotypes, 1, x2 ; 2, 
x3. Page 166. 

3. Turri tel/a bo;ccnac Mans lield, n. sp. 1-Tol otype, x 1 V, . Page 
166. 

4. Turritc/la hillsborocnsis Manslield, n. sp. Holotype, x3. 
Page 167. 

5. Turritclla blaclm•atcrl'llsis Manslield. n. sp. H olotype, x4. 
Page 168. 

6. Turritclla d . T. ha/cnsis Dall. Squeeze, x2. Page 168. 

7. "A 111a uropsis''? aff. A. bumsii lllrridioua/is Pi lsbry. Figured 
specimen ( U. S. Nat. Mus. no. 11 5744) from Blue Springs. 
Flint River, Georgia . Natural size. Page 177. 

8. Turritclla 111cgalobasis Dall. Figured holotype, natural stze. 
Page 163. 

9, 10. Turbo (Scncctus) crcnorugatus Heilprin . Figured specimen 
(U. S. K at. Mus. no. 165136) from Ballast Point, Tampa 
Bay, Florid a, xZ. Page 180. 
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FIGURES 

FIGURES 

FIGURE 

PLATE 10 

1, 5. Calliostoma. (Eutroclws) silicatum Mansfield, n. sp. Cotypcs, 
1, x3; 5, base of smaller cotype, x2. Page 182. 

2, 14. G/ycymeris suwauue11sis :tvlansfield, n. sp. Cotypes, 2, natural 
size; 14, part of disk of other cotypes showing sculpture, 
x4. Page 192. 

3. Am.pu/Uua. flinteusis Mansfield, n. sp. Holotype, natural size. 
Page 174. 

FIGURES 4, 6, 7. Gl:yc)'llleris lalll)'i tampac Mansfield, n. subsp. Cotypes, x2. 
Page 190. 

FIGURES 8, 10, 12. Nucrt!a. gadsdcucusis Mansfield, n. sp. Cotypes, x10. Page 
187. 

FIGURES 

FIGURE 

9, 11. Glycymcris hi/lsboroughcusis Mansfield, n. sp. Holotype, x4. 
Page 192. 

13. Barbatia (A car) do111iugensis (Lamarck). Figured speci~ 

men (U. S. Nat. Mus. no. 148959) from Ballast Point, 
Tampa Bay, Fla. Page 199. 
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FIG URES 

FIGURES 

FtGURES 

FIGURE 

PLATE 11 

1, 3, 7. Glye)'llleris gadsdc!ICIISis :Mansfield, 11 . sp. Cotypes. x4. 
Page 191. 

2. 4. Area (Area) paratilla /a111pac Mansfield, 11. subsp. Holotypc, 
x3. Page 195. 

5, 6. Clycymcris tuehcrac Mansfield, n. sp. Holotype, x4. Page 
191. 

8. Area ? hclldrickc11sis Ivfansfield, n. sp. Squeeze of holotype, 
x1 l/,. Page 196. 
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PLATE 12 

FIGURES 1, 4. A11adara lz _v f>omc/a silica/a Manslielcl, n. subsp. Paratype, x3. 
Page 202. 

FIGURES 2, 6, 7. Anadara. tarpo/lcl!sis i\'fansfielcl, n. sp. Cotypes, x3. Page 
202. 

FIGURES 3, 5. A11adara latidcll/ala ballista ·Mansfield, n. subsp. Holotype, 
x3. Page 200. 

FIGURE 8. Ostrca norma/is caducaqua Mansfield, n. subsp. Outside o( 
holotype, natural size. Page 204. 
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FIGURE 

PLATE 13 

1. Clzlamys (Aequif>cclcn?) aff. C. vaun wytlzci Hertlein. ~at­

ural size. U. S. Nat. Mus. no. 496233. Page 208. 

FIGURES 2, 4, 5. Cllfamys (L:yropcctcn) broohs--uillensis Mansfield, n. sp. 2, 

FIGURE 

FIGURE 

para type, x3; 4, para type, natural size; 5, holotype, natural 
size. Page 208. 

3. Clllamys ( Clzlamys) crocus Cooke. Figured specimen ( U. 
S. Nat. Mus. no. 496231) from bed No. 2 at Falling Water, 
Washington County, Fla. Natural size. Page 205. 

6. Ostrca normalis caducaqua Mansfield, n. subsp. Inside of 
holotype. Natural size. Page 204. 
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FIGURES 

FIGURES 

FIGURES 

FIGURE 

PLATE 14 

L 3. Chlamys (Acquipeclcn?) flill/Cilsis Mansfield, n. sp. Cotypes. 
Natural size. Page 206. 

2, 5. Cl!lamys (LJ•ropcc/cll) /i-;:coaltcllsis 7('011/lCIIsis Manslield, n. 
subsp. 2, para type, xl Y, ; 5, holotype, x2. Page 210. 

4, 7. ChlamJ>S (P/agioclcllium ?) gard~tcrac Cooke. Figured speci­
mens (U. S. Nat. Mus. no. 495236) from bed No. 2 at 
Falling Water, Washington County, Fla. Page 213. 

6. Chlamys (Chlamys) anguillcHsis Guppy. Figured specimen 
(U. S. Nat. Mus. no. 496232) from bed 2 at Falling Water, 
Washington County, Fla., xl Y,. Page 206. 
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FICUHI':S 

PLATE IS 

I, 3. Chla111ys (Lyropectrn) bun1rlli Tucker. Figured specimens 
(U. S. Nat. iVIns . no. 496237) from upper bed at Kendrick, 
Marion County. Fla. Page 211. 

2, 7. Ch!a111:ys 11/arioncnsis Mansfield, n. sp. Holotype, 2, right 
valve, x2 ; 7, part of disk of right valve (x4) showing of 
sculpture. Page 211. 

4, 5. C ardita ( C arditamNa) livroal~cllsis Mansfield, n. sp. Co­
types, 4, x3 ; 5, x4. Page 233. 

6. Crlliforllla uuda (Dall) Brown? Figured specimen from 
Sixmilc Creek, Hillsborough County, Fla., x!;,2 . Page 225. 
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FIGURES 

PLATE 16 

1, 8. Chlamys (Lyropecten) liveoakensis Mansfield, n. sp. Co­
types, 1, x1 Y:i ; 8, x3. Page 209. 

FIGURES 2, 4, 5. Thracia (CJ•athodonta) vic/~sburgiana hernandoensis Mans-

FIGURE 

FIGURES 

field, n. subsp. 2, 5, paratypes; 4, holotype. All natural 
size. Page 226. 

3. Cardita ( Carditamera.) anclotensis Mansfield, n. sp. Hole­
type, x2. Page 232. 

6, 7. Cham a lzi/lsbo·roughensis lVIansfield, n. sp. Cotypes, 6, x3; 
7, x2. Page 237. 
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FIGURES 

FIGURES 

FIGURE 

PLATE 17 

1, 9. V cnericardia serricosta. brooksvillensis Mansfield, n. subsp. 
Squeeze of holotype, x3. 1, posterior area; 9, back. Page 
235. 

2, 7. Plzacoides ( M iltlza ?) lzcmalldoel!sis Mansfield, n. sp. Co­
types, 2, x3; 7, natural size. Page 245. 

3. Diplodollfa alta allclofcllsis lVIansfield, n. 5Ubsp. I-lolotype, 
x3. Page 247. 

FIGURES 4, 5, 6, 8. Plzacoides (Luci11isca) silica/us Mansfield, n. sp. 4, 6, halo­
type, x3; 5, 8, para type, x4. Page 242. 
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FIGURE 

FIGURES 

PLATE 18 

1. Dip/odonta alta Dall. Figmed specimen (U. ·s. Nat. Mus. 
no. 166181) from Ballast Point, Tampa Hay, Fla., x3 . 
Page 246. 

2, 3. Cardium (Trigoniocardia) berbcrum Dall. Holotype, x3. 
Page 249. 

FIGURES 4, 6, 8. Cardium (Anthocardia?) su<UGilllCilse Manslield, n. sp. Co-
types, x2. 4. 8, internal molds; 6, squeeze. Page 248. 

FIGURES 5, 7, 9. Cardium (Trigoniocardia) gadsdenensc Manslield, n. sp. 5, 
9, holotype, x1 Y,; 7, paratype, x1 %. Page 250. 
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FIGURES . 1, 2. 

FIGURE 3. 

FIGURES 4, 5. 

FIGURES 6, 7. 

FIGURE 8. 

PLATE 19 

Cardium ( Trachycardium) allclotc11se Mansfield, n. sp. Halo­
type, x2. Page 256. 

Cardium ( Trachycardiw11) silica tum Manslield, n. sp. Bolo­
type, x4. Page 253. 

Cardium ( Traclz).•cardium) brooi~sdllc11sc Mansfield, n. sp. 
Squeeze of holotype, x2. Page 254. 

Cal/ocardia (Agriotoma) silicata Mansfield, n. sp. Holotypc, 
x3. Page 262. 

Cardium (Traclz_\'<'ardizlllz) henzalldoc11sc l\Iansfielcl, n. sp. 
Holotype, x3. Page 256. 
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PLATE 20 

FIGURES 1, 3, 5. Cardium (Traclrycardimn) brool~svillcusc conjuuction~use 

FIGURES 

FIGURES 

FIGURE 

FIGURE 

Mansfield, n. subsp. Cotypes, 1, 3, x2; 5, x3. Page 255. 

2, 4. llif>Pof>us ? guutcri Mansfield, n. sp. Holotype, x1%. 2, 
back ; 4, anterior side. Page 258. 

6, 9. Cardiu-m (Dinocardium?) pinellascuse Mansfield, n. sp. Co­
types, x2. Page 257. 

7. Tel/ina (Tcllinclla.? ) dim Dall. Holotype, x4. Page 275. · 

8. Venus marioua11a Mansfield, n. sp. Holotype, natural size. 
Page 272. 
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FIGURE 

FIG URE 

PLATE 21 

1, 2. Panope brooks·uilk11sis Manslield, n. sp. 1, holotype; 2, para­
type. Both natural size. Page 280. 

3, 6. Pi/aria (Lamellicollcha) hei/pri11i Mansfield, n. sp. Bolo­
type, x3. Page 263. 

4. Teredo ? -illcrassata (Gabb). Figured specimen (U. S. Nat. 
Mus. no. 496240) from station 12298, rock quarry, 1 1h miles 
east-southeast of Flint Rock, Jefferson County, Fla. Nat­
ural size. Page 282. 

5. Chio11 e ( Chio11e) cf. C. spe11ceri Cooke. Squeeze, x3. Page 
270. 
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IN U EX 

A PAGE PAGE 

Antigona lamellacea .................... 17 18 
Antigona shepardi ................... ........... ' 

.................. 18, 21, 32, 34, 38, 48, 266 
Antigona tarquinia ............................ 264 
antiguensis, Ostrca aff. .. .......... 32 204 
antillaruf!!, Lithophaga 32, 34, 35: 222 
aperta, Calyptrea ................................ 18 
Area earolinensis ................................ 18 
Area grammatodonta .... .. .. ........ 26 194 
Area hypomela .................................. .'. 48 
Area? kenc!riekensis .................. 23, 196 
Area paratlna tampae .................... .. 195 
Area silverdalensis ............................ 18 
Area staminata ........................ .. .... 19, 20 
Area umbonata 16, 21, 22, 26, 33, 193 
Arehais f!oriclam1s .............................. 35 
Areopsis adamsi ........................ .. 16, 199 
areula, Barbatia .......................... 26, 198 

Acanikos, Chlamys ............ 16, 20 
acanthodes, Mitrella ........................ 126 
Acteoeina squarrosa .......................... 74 
Acteocina wetherilli .......................... 73 
Acteon shilohensis ............................ 73 
Acteon tampae ........................... :........ 73 
acuminata, Macrocallista ................ 18 
acutus, Potamides ............................ 158 
adamnis, Polygyra ............................ 67 
adamsi, Areopsis ........................ 16, 1 Y9 
adela, Bittium .............................. 24, 148 
aclcsta, Amnicola ................................ 169 
aeclificatum, Vasum .... ........................ 15 
albicla, Polystira gr. .......................... 82 
albofonte, Callocardia ................ 23, 262 
aldra, Assiminea ................................ 168 
Alectrion ethelincla .................... 21, 124 
A lectrion aff. harrisi ......... ............... 125 

arist::~fa, Lithophaga ....................... .. . 224 
asp<:la?ensis, Potamiclcs ............ 35, 136 
Assm11nea alclra ........ .............. .......... 168 
Astarte onslowensis .......... .. .............. 18 
Astarte sima ........................................ 18 

alicult1m, Cardium ............................ 16 
alpha, Chlamys .................................. 49 
alta, Diplodonta .................................. 246 
'' Amauropsis" aff. bL1rnsii meridio-

nalis .............................................. 177 
Astarte unclulata ................................ 18 
ataeta, Turritella ........................ 21, 165 

americanus, Bulimult1s ................ 20, 68 
Amnicola adesta ...... .. .. ...................... 169 
amphora, Ampullina ........................ .. atossa, Tcllina .................................... 276 

........ ]3, 15, 21 , 22, 26, 29, 35, 48, 175 
Ampullina amphora .......................... B 

........ 13, 15, 21, 22, 26, 29, 35, 48, 175 bainbridgensis, Chione aff ............. .. 
Ampnllina flintensis .......................... .. .............. 48, 50, 55, 57, 58, 59, 269 

................ ..48, 49, 51, 52, 55, 57. 174 Balanus humilis .............................. .. 9 
Ampullina soliclula ................ .. .. .. ...... 49 ballastum, Cardium delphicLlm ...... 251 
Ampullina spenceri ............................ 15 hallastense, Busycon lampaense .... 120 
Anaehis? eutheria ............................ 127 ballista, Anadara laticlentata .... 15, 200 
Anadara hypomela ............ 16, 21, 26, 201 ballista, Chione .................................. 267 
Am.dara hypome1a silieata .. ............ 202 ballista, Cypraea ................................ 16 
Anaclara laticlentata ballista ........ 15, 202 hallista, Cypraea tumulus ................ 140 
Anaclara perplura ...................... :....... 15 ballista. Fusinus ...... .......................... 117 
Anaclara tarponensis ............ 18, 22, 202 ballista, Helicina ................................ 184 
Ancilla sheparcli ............................ 20. 97 ballista, Marginella ...................... 20 98 
anclotense. Cardium ................ .. 23. 256 ballista, Terebra ................................ ' 77 
anclotensis, Carclita ............... .. ... 23. 232 ballistae, Bulimulus .......... .. ................ 69 
anclotensis, Diploclonta .......... .. 23, 247 ballistae, Serpulorbis .................. .. .... 160 
anguillana, Globularia ...................... IS ballistus, Scaphancler ............ 25, 34, 75 
anguillensis, Chlamys .......... 15, 39, 206 Barbatia arcula ............................ 26 198 
angulata, Conomitra .... 21, 25, 35, 111 Rarbatia domingcnsis ................ 24,' 199 
anoclonta, Cl~rion .................. .. 20, 25. 70 Barbatia marylanc!iea .......... 16, 21, 197 
anoclonta, Phacoicles ................... ...... 18 bellula, Marginella .............. ... ..... 24 102 
Anomalocarclia penita ........................ berberum, Cardium ................. .. . 16, 249 

13, 21, 24, 32, 34, 35, 36, 38, 48, 271 biconica, Rapana ................ ... ..... 19: 137 
Anomia suwanneensis ........................ 27 bisulcata, Lithophaga .......... 23, 32, 224 
anteparilis, Glycymeris .................... 18 Bittium aclela ................................ 24, 148 
Antigona glyptoconcha .................... Bittium priscum .......................... .. .... 147 

.................... 13, 21, 22, 26, 38, 48, 265 Bittium sora ........................................ 147 
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blackwatercnsis, Cerithium hernan-
docnsis .. ........ .................. 49, 51, 151 

blackwaterensis, Turritella ........ 51, 168 
blandus, Modiolus 13, 21, 32, 51, 53, 218 
Bornia. tampae .................................. .. 248 
bowcnac, Turritclla ........ 51, 52, 53, 166 
brooksvillcnse, Cardium ............... .. . 

...................... .............. 51, 53, 55, 254 
brooksvillensis, "Cerithium : ....... 53, 151 
brooksvillcnsis, Chlamys 51, 53, 48. 208 
brooksvillensis, Knefastia? ........ 53, 83 
brooksvillensis, Olivella ........ 51. 53, 96 
brooksvillcnsis, Panope ............ 53, 280 
brooksvillcnsis, Thracia vicksburg-

iana ......................... .. ..................... 52 
hrooksvillensis, Venericardia serri-

costa ................... .. ..... 49, 51, 53, 235 
Bplimulus americanus ................ 20, 68 
Bulimultts americanus wakullae 25, 70 
Bulimulus ballistae ............................ 69 
Bulimttlus heilprinianus .................. 68 
Bulimus floridamts ........ ................ 9, 67 
Bulimttlus remolimts ..................... .. . 69 
Bulimulus stearnsii ............................ 69 
Bttlimulus tampae ........ .. .................... 69 
Bullimulus tortillus ........................ .. 69 
''Bulla" petrosa ................................ 9, 76 
hurnetti, Chlamys .... 16, 21, 22, 23, 211 
hurnsii. Corbula ....................... ... ...... 279 
lmrnsii, l'vfurex .......................... .. ........ 130 
Busycon spiniger onslowensis .... 17, 18 
Busycon spiniger spiniger ................ 18 
Rusycon stellatum ............. .. .. ............. 120 
Busycon tampaensc .. .. ........................ 118 
Busycon tampaensc ballastense ...... 120 
Busycon tampaense peri1.0natum ... . 

············································ 21, 22, 119 

c 
caclucaqua, Ostraea normalis .... 39. 204 
callimorphus, Latirus ................. ....... 116 
Calliostoma silicatLtm .............. .. 55, 1R2 
Calliostoma tamoictt111 ...................... 18~ 
Callocardia alhofonte ...... ..... ..... 23, 262 
Callocardia nux ........................ ........ 261 
Callocarclia silicata .................. .. ....... . 2()2 
Calyptrea aperta ................................ lR 
Calyptraea trochiformis ...... 18. 23, 170 
campanulatus, Potamides ..... ..... .. ... . 

.... 13, 21. 22, 24. 25. 29, 32, 48, 15fi 
Cancellar~a depressa ................ ... .. ..... 9:l 
Cancellana suhthomasiae ......... ....... 9:l 
Cantharus pauper .............................. 124 
C;Jrd~ta ;~.nclotensis ............ .. ........ 23. 2:l2 
Cardtta ltveoakensis .............. ...... 57 233 
Cardita shepardi .......................... ..... : 23/ 
Carclita tegea ................................ 21 23l 
Cardium aliculum ............................. : 16 
Cardium anclotensc .................... 23 ?56 
Cardium berberum .................... 16; Z49 

PAGE 

Cardium brooksvillcnse 51, 53, 55, 254 
"Cardium brooksvillense conjunc-

tionensc .................................. 34, 255 
Cardium delphicttm ballastum ....... . 251 
Cardium gadsdenense .. .. ...... ............ .. 

................ 21 , 24, 26, 32, 34, 38, 250 
Cardium hernandoense ................ 53. 256 
Cardium parile ............ .. .............. 26, 252 
Cardium phlyctaena 21, 26, 51, 52, 253 
Cardium pinellasense ...... .. .. 13, 23, 257 
Cardium precursor ............ .. 57, 58, 255 
Cardium silicatLtm ............................ 253 
Cardium suwannensc ................ 57, 248 
carulinensis, Area .......... .... .................. 18 
carolinensis, Lyria ........................ 17, 18 
castrana, Venericardia ...................... 18 
catopotium, Diplodonta .................... 247 
ceibana, Turritella ..... ..... ........... ..... .. 15 
Celli forma nuda .. ... ..... .................. 21, 225 
Cepolis direpta .................................... 20 
Cepolis instrumosa ............................ 64 
Cepolis latebrosa ................................ 63 
Cerion anodonta ...................... 20, 25, 70 
Cerion anodonta floridanum ............ 70 
Cerithium brooksvillensis .... 52, 53, 151 
Cerithium aff. georgianum .............. 150 
Cerithium halensc .... ...... .................... 49 
Cerithittm hernandoensis .... 49, 53, 150 
Cerithium hernandoensis black-
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GAS~~~~JlieJ:~~r~I~~~;~~=ii~~~~~~i============== ~=='=== === r ~=;=I=;= ===I=== === === ==J;= === 1===1=== === =========11==='===1=== === === • Lower part of quarry at Brooksville. 

~~Y!li~·~·:;~~:li~n!!~~~~~~1f~~~~~~~========== ~=='=== == ========= === === === === === === === -~ === -~ === === ========= 1===l=== === ==~ === Drillia pleutonica is a Vicl;:sburg species. Olivella brooksvillensis Mansfield ---------------- --1--- --- X --- --- --- --- --- --- --- --- --- _________ --------- ______________ _ 

~f~~~~~~ft{~ii~~~~~~s~~~~~~~~~i~~~~~~~~ ~-~-~~~~ ~--j~ 1=_=---~-?--~=_=~_=[_-j ~~--~-- -~-~~=j__:~~ =~--~ -~-- -~x:_ j:_;~! ::: ~:~ ~~: :~~E_:~:::_ =j: ::: :~~ _-- j~~ :~,~'~,?o;i"~~;:,;":, 1f,~E~:,i\IT:.' '""' 
xr!~~~i'o~ ~~·. a.-=========================:::======= _ \--- __ \ _ __ _ _ _ ___ ___ __ _ _ __ 1- _ \--- ___ ___ ____ ___ _ _____________ _ ~urp.ura propeposti Mansfield -------------------- ·-- --- --- ---------1---~ --- ---~--- --- --- --- X __ _J --- --- --- --------- ---1--- ---j--- ---
g~~~~sul:~· p~tgn-;x-heriianctci'Ein-sls-Mansfleld-======= --- l-- - --- I X --- --- --- --- --- --- ---------I --- -.-- --- --------- ---~--- --- --- --- Al Station 1/103 (Goodman, Fla.); also at Station 
Terebellum hernandoensis Mansfield -------------- -~-c~~~~~]ll\ : ~,c~~~-~~~~~~l~~] ~~~ ~~~ ~~~~-~-~~~~j~~]~]~]l~~~~~~~~~~~~]~=~~~~~~~~~~ ~~~ 8867 (Geneva, Ala.). 

2~mRm~ !~~~~{n~i:Fii~~:~1~i=============== ===1=5f =~~~~---~----,'=== === ===~===' === === === -~ ===~~~===
1

1===
1

1=:==1 11=========~~~=== 1

1 ~~~===~===\1.=== ~~1~~~~~~~ sc~';:~~~~slfei~~f,;'fi_~~-=============== · ==~===1===11---?----- ===I=== ===/===1' === === === ~- -~_J~I=== ==='===/ ========='1===~===~1 ===/\=== === The species occurs in the Tampa limestone. Cerithium hernandoensis Mansfield --------------- ---~--- ---~ X. 1 ---~--- ---j--- ---1 --- ______ ---~--- ___ , ___ \ ---------1 _________ ? 1--- Closely aff. C. halense Dall (F1lnt River formation). 
~~J~~~~mll~!3~~!~~~ ~'il~siield-=========·========= -=- ==;c;l ---=:---_1 === === ===c=jl=== -=-===-X.- === === === ===/ =========lj=== === === ===i=== Closely aff. c. vaughani Dall (Flint River Formation). 
Turritena bowenae Mansfield ____________________ x x 1 x 11 x 1 --- --- ---~---~--- --- --- --- ---11--- ---~---11 ---------1 ---1--- --- --- ---
Turritella cf. T. halensis Dull ------------------- --~---j---~1----- ----!,---~--- --- --- ~--- --- ==- i -x\\ ___ --- ---11---------1 ---~--- --- --- ---
1~~~,fllf.i: gf,~1~~ifsV~~~~~lg? -================== -- ---~-X II f I === -x-j=== 1=== === ===1--= X ---j === ===c:.J \ ========= 1\\ === === === === === Occurs in Flint River formation. 
~t,~~ur~&.is~. af~~~-f~~·~1~i~1 mJj~i~~~~-s-~12~~~:_:::= :==~===c=l i ~~~===l===c=,===~~=== ===c=~-X- ===II=== ===l===ll=========\11_~,=== === === === 

SCA~imf,{jf:>'1_~ silicatum Mansfield ------------------ __ 1 ___ 11---h ? 1---1 x 11---1---11---1---/--- --- ---1\ ___ ---~---/ /---------/ --- --- --- --- ---
Denta.Iium ladinum Dall ------------------------- ·--1---1 ---1 1--------- 1---1 X 1---1---~1---1---1---1---1-__\\ _ __\ _ __j ___ l\ _________ \ __ _\_ __________ _ 

PEL8&1r~~1~: ~t!0:bn~~~~~~e~fsls~~~siielci-========== -d :::::::-\ -~ \1/ =========
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/ ===\ _:_i ===

11 
===\ i ===\-?_\ =J -~\===\ 
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1 ==~ \ ===l ~ ~=\ b=======

1
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11 
=== Glycymeris tuckerae Mansfield ----------------- ---1---j --11 ? )j ___ l ___ j __ _j ___ \1---1---'---j ? ? lj---1---1 __ 11 _________ \1 ? j __ _\ __ _j __ _\ __ _ 

~~rl?;~i'irrr.naa.y~~t~~c;en~S~r~~ow:n-=============== = -==\=== ~===I 1
1 

Jc I\ ===11 ===11 ===I ===I I ===I ===I ===1-=- ===: 1==-c_ L =-: :===~=====! 1-x-/1 ===\ ===1===1=== Chlnmys tlintensis Mansfield -------------------- __ ) ___ \ ___ , ---------11--- ___ ---/---11---1---1--- X ---1 X\ ___ ) __ 11 X 11 X X X _____ _ 
6~l~~~~ ~~oo~·s,~l~~s!;/\..1~1n~~~~le~~-============ : ==l~=== lj===/ 1

11---X---- ~~1 ~~~==j===/1 ===11 ===\1 \1 ===11 ===11 ===1:-~ ===1/ 11===\\===~
1 =:::- 1/ 1[ ~=======: 1[ 11 ===1 === 1/=== 1 ===1==~ Closely aff. unnnmed form from Cedar Grove antl 

I 20 miles S. of Chipley. Chlamys l!veoal<Pnsis wannensis Mansfield-------- __ \ ___ \ ___ lj ____ ? _____ l\ __ j ___ \ ___ 1 ___ 11 ___ 1\.--11-- 11 ~ 11 x:\ ___ 1 __ 1---\11 _________ \1 ___ \ ___ , ___ j ___ ---Chlamys livcoakensis l\IIansllelcl ----------------- 1 1 11 1\ __ 1 ___ 1_. __ \ ___ ll ___ . ___ --- X --1-- __ -- ______ ___ \1 ___ 1--- ---j---j---
Kl:tgJfol~~le~~~~afu~!ID_all-========================== -=}=J ~ 1i 1C=~-==:. 11 \ x: -==1-x: -=-: \ -==: -.=- \:=+=+==: 1:=:1== : ·= : ~~========: 1=:=c=l===c=j=== Modiolus blandus Dall --------------------------- __ I __ \ ___ \I X• ll ___ j_ I __ \_ ll ___ l ___ ) ___ l ___ f __ 1\ __ \ __ I_ II------- II __ j __ \ ___ j _____ _ Mocllolus grammatus Dall --------.--------------- --1---~---11 ? II ? I X I X I X \j ___ \ ___ ) ___ 1 X I ? I\ ? I __ 1 ___ 11 ________ 11 ___ \ __ 1---1---1---
Thra~ia vicksburg-lana hernandoensis Mansfield _____ \ :>.: ___ 1 x 1\ ___ ) ___ l ___ \ ___ ll ___ .l ___ l __ ! 1 ___ 1\ ___ l ___ l __ II _________ II __ I __ l ___ j ___ \ __ _ 

Type fn•m Hale TJamling, Ga., Flint River fm. Also Tampa 1imestone. 
a One specimen. Also Tampa limestone. 

Cardtta llveoakensis Mansflelcl ------------------ 1 1 11 11 1 1 I II I j 1 X I 11 ? I I II 11 I I 1 j 
Vener~cardla serricosta brooksvillensis Mansfield _ = = ~===c:::; ; ___ x _____ ll:--c=r===c=ll===l=== ==- ? ===~ -~-~===~==-11=========11-=-~-- 1::= === -=::: Phacmdes wacissanus Dall ---------------------- __ \ __ \ __ 11 x II X 1 X l ___ \ ___ ll ___ l ? I X I X ? lj---l ___ \ ___ \\ _________ 11 __ I X\ ___ \ ___ ) ___ Also Ta.mpa, but larger than 'l'ampa. Pbacoides hillsboroensis HPilprin ---------------- __ \ __ . 1 ? 11 ? II _ 1 ? \ ___ ) ___ II ___ \ ? 1---1 ? j---1 --+--1 ---11---------11 '? 1---1---~---/--- '.rhe species occurs in the Tampa limestone. hhaco!des hernandoensis Mansfield --------------- __ \ ___ j ___ \\ x jl ___ j ___ l ___ \ ___ \\ ___ l ___ \ ___ 1 _____ I\ ______ 1 ___ 11 _________ 11 ___ \ __ \ ____ ____ _ 

tvancella sp. ---------------------------------- ___ \ ___ \ ___ \\ x 1\ ___ l ___ \ ___ \ ___ l\ ___ l ___ l ___ f X 1---11---1---1---ll __ _______ \l ___ l __ \ --1---1---Cardium suwannense Mansfield ------------------ __ \_ ___ \ _\ l _________ ll ___ l ___ \ ___ l ___ \1 ___ 1 ___ ) ___ 1---1 X II x 1---j---ll _________ \\ ___ \--j---j---~---Cardium aff. C. gadsdenense Mansfield x I ___ \ x 11 X \\ ___ \ ___ j ___ \ ___ \\ ___ \ ___ \ ___ ) ___ j---1\ ___ \ ______ ll _________ j\ _________ X __ _ Cardium phlyctaena Dall ------------============ xL __ \ ___ \\ _________ \1 ___ 1 __ 1 ___ \ ___ \l ___ j ___ \ ___ 1--- ___ l\ ___ ) ___ l ___ \l _________ )\ ___ j ___ r ___ j ___ ___ Also occurs In the Tampa. limestone. f'ardium brooksvillcnse Mansfield ___ I ___ ) ___ II X \\ ___ \X \ ___ l ___ l\ ___ j ___ \ ___ ) ___ j ___ q ___ \ ___ \ ___ \1 _________ \j ___ ) --~---1---1---Cardium precursor Dall ----------==============-= ___ \ ___ \ __ II _______ ___ \l ___ \ ___ l ___ \ ___ 11 ___ 1 . __ \ ___ ) X l ___ j/ X 1---1---11---------1! ___ l ___ \ ___ \ ___ j___ A Vicksburg group species. C'!rclium hcrnandoense Mansfield ---------------=- __ I __ 1 __ II x II ___ \ ____ \ ___ \ __ 1\ ___ \ ___ \ ___ \ ___ r ___ l ___ \ ___ ) ___ ll _________ \l---1---j---j---j--- ? Tampa limestone. Piiaria aff. P. imitabilis Conrad ----------------- I ___ \ 11 '( 1\ ___ l_ \_ I ___ \\ ___ ; __ 1---1- -\--- 11 __ \ ___ \ ___ \\ ____ _____ \\ ___ , __________ _ Chione aft'. C. hainbridgensis Dall ---------------- =-~---1 XII X \I ___ \ XI XI __ 11 ___ 1 Xl ___ l X XII Xl ___ l ___ j\ _________ \j ______ l X\ X ~---
VSeenn1u0s1e? ssl:vl,:_,a-ta--D-a_l_l_==--====-===--==-------=--====------·=- \_ 1 ___ 11 X 11 ___ \ ___ l ___ \ __ II ___ ) __ I __ \ __ ) ___ II __ l ___ l __ II ·--------11 ___ \ ___ \ ___ j ___ ---'· _______________________ :::::1 ? j ___ jj _________ \\ __ l ___ ) ___ \ ___ l\ ___ l ___ l ___ l_ 1. _II_ l ___ l ___ lj---------1\-;;-1---j---j-;;-~--- The species occurs In the Tampa limes tone. Tl"llina silkata Mansfield ------------------------ __ I I II _______ II __ \ ___ \ ___ f ___ ll ___ l ___ j ___ j ? 1---11 ? , ___ I __ J _____ ____ I . \ ___ --- . --- O ) Panopp brooksvillensis Mansfield ---------------- ___ \ ? \ ___ II x j\ ___ j ___ j ___ \ ___ l\ ___ \ ___ 1 ___ \. _ j ___ l\ ______ \ ___ ll _________ j\ __ j ___ j ___ j ______ Closely aff. P. oblongata Conrad ( llgocene · 

ECH1Y'6t3~1n:crassata (Gabb) ---~------------- ------ ---/ XJ Xfl x \J---:---J---:---J/---j---1---1 X/ XI/ X/---:---JI X Jl X/ X/ Xj---~---
Rhvncholampas g-ouldil (Bouve) _ \ __ 1 XII X II XI XI XI XI I XI XI XI XI XI\ XI XI xd X d XI X\ XI x , __ 
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TAB E :t\uMHER o~E 

DlSTBIBVTION OF S P ::CIJ:':S IN THE TAMPA LIME S T O NE 

\\ alun:t Count~ 

, 
c , 
0 
u 

Gadsden County 

REi\11\.RKS 

\ lso m the T1 ent marl 

A ff' )..! lncrassata Nelson middle Mlocc:me Peru 
~ ff a ChlPola species 

The Chlpola form should be rtgarded as a. subspecies 

\!'1' a Cb!pola species 

Afl' X rex P1lsbr~ and Johnson Baitoa format10n 
AI! \ aedlflca.tum (Guppy) Gurabo !ormation 

t\f'l' S turblnellotdes Reeve LJvmg West Coast 

Close aff C hellprmt\ Dull Ch!poln 

Occurs at Baitoa.. Domlnlca..n RepubJlc 
Occurs 4 and 7 miles below Bainbridge Georgia.. 

___ ~>var? 

__ Very close afl' P herculeanum Cooke Anguilla 

Potanndes (Pyrazismus) C{.rnutm; IIellplin ------------- ... - - X ~------1---1---, X ---, X I___ ---J~ 1)--- -------- 11 --- ______ ---l---1--- ---1~--- '--- --1--- X 1--- --
Pol:amtdcs (Pvtazls1nus) acutus Dall ----------- --- --- X I--- :------ ---1 --- ---1--- ___ ~------ '--- ___ ---1--- ,--- -~--- --- --- ---
~~~~~\~~b;~l~~~~~t!e <g;::prln) --------- ------ - - ---- X 1--- --- --- ---1 - ---1--- --- -- - ------ ---1 --= -=1--- __ ::: _:_ :::_: o--- --- -- --- --- --- ------ ::::: ::::::: -::_ '::_: ::::::::: 1--- __ ::: ::: __ ---
Sucp ;locb;s ''""''"" (Say>J,;.:-.,.---- _ _ ------------- ~ ---, X -:-1::: --- --- ::: --- --- - ___ ___ ___ _ 1::: ::: :: --- ------ --- --- ::: ::_ ::: -:- ::: 1==- ::: ::: ---
Pctalooonchus "\iu_·!ans D Orbigny? _ _ __ ~ X ___ ___ ___ ___ ___ ___ _ __ 1--- ___ --- ---
Slltfluar1a tampensis Mansfield ------------ - - ----- - - - ---- X --- -:;;:- -;;:- - __ : --- --- -- ::_::_::_ ? --- --- --- - --~ - - ::: __ 
Turntella tampae HeiiPrm _ _ _ --- ___ ---------- X _::::, _ -X X _:_ X/ X X ______ :::::::::---[X _____ X ---,:::::::1' -X- -x ___ __ ? - - ---, _ :::::::::::::: !::::::- --;- 1::::::::: ---
Tunltella. tampae med\constrlcta Dall ----------------------------- XX --- -;- --- ---1 --- --- --- ___ , 1 __ -;;,.- ___ ---1 __ ,--- __ --- --- . --- ---
Turutella pagodHttounis Hellprm ------- ---, 1--- --- 1---1 1------. 1--;;- __ X ______ , -- ! ---)/ ______ '' __ ---: ___ ---. --- ---ru.,;tella megaloo.s.s Dall ------- XX ---; _ -- --- --- ___ ___ - - ·;c- _:_ ___ ___ ? -= ___ : _____ ::.1 =--1 ___ X ________ ' ~- ___ __ _:: =--! ___ :J( __ -_ =--
Turntclla n egalobas\s tupa[tlta. Dall - - - --------- --- ,-- --- --- --- --- 1--- ~---~1 --- --- --- -- ---~ ~---' 1--- ---
f~!~;:~;ji: ~~gt~n~o:i~ _Ma__n_~n~~~---------= ----- ~- --_::: ___ :-- x[ ~---~x• --- x -=-1-=- ---- - --- ::: __ - --~ --~ ---------- -, ---1---~--~-- --- :::_ - ------- -I:::\=== _::: __ ::: ~:::: 
Tun1tella. htha1la Dull - ---::_ --=~ . --- :::-::: :::------- X ? l ___ l ___ X - --- --- --- ---------- ___ , ---· --- --------- - ------ !---. ;I --- -- -Asa>rnlnea ald'" Doll _ ----- ----------- X , . · · ,--- - - --- --- --- --- ---- - --- --I! - I--- ---!--- --- -- --- -- --- : ~--- ---1 --- --- --- ---
Rl,.olna "'InalaeqgMa Dall - _ - X f-- -f::: ::: ::: .:: ::: ::: ::: ::- ::: ::: ::: ::- --- -= ::: -- '--- --- :::I ___ ------ --::: --- --- --- ,_:_ :::[ ::: :::- ::: ::-
Amnlcola adesla Dall - * 1,--- ------ --- - ---,--- --- ----- -- 11~----_- ::::::~ - ----------- 1~---- ---j ~:___ --
g~~)c~~~!~~l t~~~~~~~~~~~ f~%1!~~~ ---- - ? j:::::,:::l::::: ? ? :::I::- ? ---::::::::: -::::::------ ---~-1- = :::::::::,::::::::::::::::::::::: ]-:::::: ::::::: :::::::::::::::::: ;- ::::::::::::::::::-:::-:::::::-:- :::::,\::::_- -;·-\ ::::::_- --- --- ---
ii:~~~~~ ~~~~~~~\sn~i~nsfield _ --------------------------- ~~~--- I ------ :::l[[" ____ ----- - ---::::::: x-1::::::.:: -= ==-~=~= :::::: 1::: ::~ ------ -:-1::_ -- _ --~--- _::::: 1::::::_ -==1[ :::.::::: =- _.:::::: ::::::: 
~~~~ygeo,.ra.(~~~~~;;_~~hg~~~~:\~~~tus Gallb _____ :::::.:: _______ --- -:-:.:::::~ x 1.::.:::::!::::- :::.::::: --- -=- _.::.:: :::.::: ---:---::::::::: ::::::: ::::::: ::::::: ::: ::::: = _.::_ ·:::.:: .::.::.:: .::: - ---~- ---- ---l-::11 -1::::::::: .:::::.:: I::::: -:_:I::::::::: -.::_.:: --- ---
TectonatJco.? fiortda.na Dall --------.------- X 1- --I - ------ ---1------ --- - --- - - ------ -- --- --- .---------1- - -- --- ---~~~--- ---
Globularln. streptostoma (Heilpr\n) . - ----- -- - X --- ~L X ? · ? 1 X 1 --- --- ---
Glob; lana •oll;Jula ))all - - ----------- X :~;1 :- -=: _:_ ·x --- --- ::: --- --- -- ---- - -- --- ::: :::~~--- --- , ___ --- --- :_: - =.- :: =-=~~------ :;,_. ,=-- ::-
Ampulhna (Ampulllnop·sl .. ) ;l;~~phora (Hellprin) - --- - --- X X I ___ X X --- --- -- / --- --- ---. X ::: --- X --- II I X --- '1 --- ? --- --- --- X '--- ---Pad»cmmnnum flo•ldana (D,;ll) ---- -- - - -- ---:::: X ---t==: X --- - --= --- -=-!- --- --- :_: ::: : __ --------- -- -=-1(::: :::' --- ::_ -- _:: ___ ,_:: --- . . : __ -- =-- --- =-~ ---
Sinum Jmperforn.tum Dall -- -- - - -- - - X ---!--- --- --- ? --- --- ---! --- --- --- --- --- --- ~--- --- --- --- --- -- --- ~~~- --- --- --- ---Slnum cblpolanum •lllcatum Manaftcld ----------------------------- X I - !--- -- -- --- --- 1---!J I --- --- --- -- --- --11--- -- --- --- --- ---11 - ---11--- --- -- --Tncolla (Tdcolla) pcee<>"•oc (Dall) - X !--+----- --- --- 1--- --- 1---!---1--- 1--- --- ---1--- --- ---,--- ------ --· 1--- 1--- !---!-· -- --- -1!---- -- ---
~~;~fa. (~Q~~~~~i?u~)e~~~~1egt!b(CJ::~~~)ln -------=- ~~ --- - --- 1--- - ---1---1~==1==-r!- ---!---1--- --- ---1--- 1--- -~i--- 1:.::= l:::.::::-[:::.::.::1--- --- ::::::1----- -- ==~ '---'---\'1------1_-_--_l::::::::: :-:-
M:ugariti'S tanl])aen::is Dall -- --------.-- X!---1------ 1-:.:: ::::_ ::: ____ 1---1---1-----1-------- _________ ::::::::::: j:::::c __ - -- --- - -- .::::: __ :: __ :, --1---\1--- 1=.:·1--- ::: __ 
Calllo•torna tamplcnm Dall -------------------------------- X~------- --- 1--- - 1--- - 1---1---1--- 1--- ---1---1--- ---1--- ---1 1--- 1--- -- -- --- --- --- 1---1--- 1--- --
I tot Ia (!\rene) solall(>lla. ('ffellprln) X l ·- ~---1---!--- 1--- - 1-··1--- ------ --- 1--- 1 1--- --- 1--· '--- 1 ---~ '---Llotla fA rene) co;onata Doll - X 1--- --- -v; 1:::11 ::_ 1------ 1:::!---l---~ ~--- --- --- --= --= --- =-- =-- ---,1::: - 1:::1--- _:: - - - ---,::: _:: 1---1---11=:: 1==-1--- ::-
J;f~J;~.'".;'~~~'!'i!: P£~\,;-----------=-- ----------=-=-----_::::-- :.:: ~ !~---_-__ ,::: "\ 1--;-l,::: -=-I--- I- __ II 1---~ -t:: :::'::: === ::: '::: === === -:: I::: ;::: 1:::1:: :::1::: ::: -:: ==- ::: ::: : I===' I:: === l-x ::: 
Dl odora cervx (Dall) - --- ..--- X ---1 1--- -1--- - 1--- -- --- --- -·-1--- ------1--- -- 1--- - -- --- --- ---

PEL~~;;;?~~>~pae Doll - -- X ~~~--- --- 1--- --1---1------ ----- 1-- ~--- 1 --- -·-1--1--1--- 1---l l--- --- ---1---- ~--- ---1---- 1----- 1---1 --- - 1---111--- --
~~~~!~nfat~~~-~ntns~~l) Mansfield ------ --:::: - _::::::- :::::::·::-_:=:.:: 1-x_- --- --- --- ~ !::::: _:- 1-:::: =: I---I--· - 1--- -- r---11 ,:;.:[::~1--- - _ ---1/=~- I--- ___ -:: _ ~/:.::: :~.::1:::::1.::_:::: -:_1_::::: :::::[:::::: ·::::: [:::II::: ::~ 
Nuculana tll'!xuosa (He1lprin) -- -- ------ ----- --- ----,- X • 1--- ·--- 1--- - 1---1--- --- --- --- -- -- X )---- --- ·-- --- --- --- --- --- - --- -- --- --- -- --- -- --- ---
l,"f,~~l':,g;,/la~:,'•l).?,all -----------::_::_:::::::=: __ :::::_;::::_~: ~ 1:::\::: i• -- --- -- - 1::"~:::,,_--__ -;- -- ---,::: ,-,-,:::,:: __ :_ -=- ::::'1'::: 1-== 1:::\1:::- ::_ ---1--- --- -=- : ,::: --- X --- 1-== -:-I::_ 
Glvc'mE"rls lam:l'i tampae Mansfield X J--- 1--- --- 1--- -- - 1---!--- ---1--- --- --- --- -·- --- --- ----- I -- ---\~ \---[--- .-::::: -- - --- 1---1--- --- -- -- 1---

Closely af1' to T ceibana Cooke Antigua.. 

Closely afl' to G anguillana (Cooke) A n g uilla. 
Closely ate to A spencert Cooke Antigua, 

A.lse~ Chlpola 

Gl)cymerls gads(Iene1 sn, 1.-I.ansfieid __ -- - -- • -- ----- 1--- -- ·-- ---r- 1---11---1--- ~ ---- --- ----- --- - ,-.:;..-1-~ 
!~: ~:i~~~~ ~~~:~~tl~d~;;!n~~ll _:::::_--_:.::_-----::_:-::::.::_:::::.::_:-_::--:::- ~~~:_:::_::: 1--- X 1_::::: -~ 1-::1.:::: !:::: [::::::::: -: 1-_:::::_ -=I:::_:: i --- ::::II::: l::_::ll_::_:::!::::- -~- ::::: -~ -~- :.::__ :::::::: ::_::: :_ :::::= 1--- X 1-~ 
i~~! }~~~~) p~!~~~~~k~~l~atr~~~~rtd ------:: - ---~==------- x ~~--·- -- :. !-:- :::::::::: I:::-= x [:::I::_ -:::- -.::: ==-~-== :~:::1:::::1::::: --- --- -- -~= !=== ? :---1--- --- -:::::: :::::I::: 1::::::::: I::: 1:;: :.::-
Barbatta (Pln.gtarca) marylaodlca Conrad - -- -- --------- XI------ X 1--- - ·-- ---1---1----- 1--- ---l---1--- J---1-- ------ ---!// /1~--- !---1--- ? ---1---1---1---1---1--- ---1--- ---1--- X 1·--- Maryland-Calvert formation 
Ba1batla tPlagtaJca) arcu1al-Iellprln - ---- --- ---XI-------- 1------------ -- ----!--- Xl---1------------ \---,1---~------------ --:------~------ ---~--- ------ ---~--- • 
BarbatJa (Aca.r) domlng~nsis (Lamarck) _ ----------------------- X --- --- --- - 1---1--- - X 1--~ ---1--- 1 __ - ~~ ---11--- l---1--- --- 1--- 1-x.;.·l--- --- 1 -- --- ? 1-v 1-,;- 1•About ~ wav up In bl uff 
ArcoJ)sls ada.ms1 Wall) Hclnhart - -- -- J.l--- -- 1--- 1--- --- 1-- ---1---1--- ------ --- ---1---1--- 1 --- ~ -- - 1---1--- 1--- - X X 
Anadara latldentata balhsta Mansfield----------·------- X -;;- --1-::..- --- ---1--- --l---1---1\ ------ __ -- ,(-:;::,1.---1,--- 1--· ---\--- ·--,------------ _________ ,-:v-1--- Closely res011bles A peiJ>iUJa (Woodring) Bowden mall .TamaJca. 
Annaa;a hypomela Dall ------- X 7 1--- X --- ---1---1---1-- !---1---1-- 1--- X - 1------ -----1 X 1~----~- 1------ ---1---1--- ----- , ___ - 1--- --- -- X --
f~~~~~ ~~~~~ee~:1581~i~~afie~~a~~~~~~-:::::-----_::_::_::: ______________ -~-1-v-'--- ___ 1::::::: -x [::::::.::;,:::.:::::[1- -~~-_.-- -:::-1_:::_ :::- \--- _ --- --- -::::'1-::~= I::: 1---.--- ---[::::::::: -;- ::::::-: --- - --- --- - ::::::: Al'f A silverdaicnsis Kellum Trent maJl 
Ost1ca. "\au~hani Dall X X I ' ' --- 1 X ---'---1---1--- X I' Jl II I '--- ___ '--- ______ Dall uncertain '\hetl1er !rom his sJlex bed or his 'Iampallmeston~ 
O";ea ;uglfeca Dall - -- - - ? 1--- :::'::: 1::: -=- ::- -= 1:::1 _: -=-~~ -- :::"[::: -:::_ ---::-:::1::: 1::: ::: i==T=- ·:: ------ ---'::: =- :: :::' -- -, '--- -- ---
gstrea n~rmalf~ cadjca~ua Mansfleld - _ _ _ _ --- --- -- -- --- 1--- --- [ :~;r[---_ ::::::[(:;; ---1--- --- - -·- .::::; --- ---1---11\--- .::_:: \::::::::1::._ --- -- --- X 1--- --- - - --- --- x 1--- Aft 0 vtcksburgensi.s casey 
c:~~~~~y~ (C~~an~~!)5c~ncu'"~(gooke)-_-------------------·--:::_------- ::-1::::::: 1.::.::::: -x_- ,-x_- -:::_ --- --- XI--- ---,l X --=- _.::__ --- X - X - ---1 --- 1---)--- -- --- X X 1-X :::.:: -;- -x :- -x I::__ ::::::: 1-=-
Chlamy~:~ ang~lllens1~'~ Gupm - 1------ --- !--- -- ------ ·1-;;-:- I ~---!1 - 1--- -·-- 1---1~--- -- 1------ ----------- - -!--- X 1---
Cham"s (T "rop€'cten) manonens1.s Mansfield i--;;- --- -- -- X X '-:;; I --1---11-"1- --1--- -"' 1---- - · --- - - - -------- ----- --;;- ·-- --- ---~-"-- --- 1--- -- --
Chlamys <Lvropectl'"n) burnett\ Tucker - - :--- X ? --- --- -- X X X - !--- I ? - ---, ~---11--- --- ---1--- --- ? - --- --- ? ___ 1--- __ 1--- A.n: C acamkos Gardner 
Chlam:J,s (PJaglodenium) chlpolanus Dall , var"' ------... --------~---- X !------ ---11--- --- ------ 1-- -/1 f--- ~- ------ - \---- --~ - --------- -- -- 1--- ---- 1--- ---- - :---\--- -
Chl:tm"\s \PlagtoctenJum?) g;udn('lae Cooke--- --- - -- -- ------ - -1,--- --- .l-~;-1--1.---:::1--- l--~ .--- 1--- -:;;:-,--- -- 1---~,---1~ X 1---1--- 1---
Chlam" "P a - -------- - - ------ ---1---1~- f--- --- -- 1 ---,~ -~-- 1--- X --~ X - ~-- - X 1-- 1--- -== X 1---1---1 -- 1--- 1--- 1---
~~~:;:~;;,·~Pb -- - --- -- - -_:::.;c:- -1-~-----i:;; ·x 1---1 [:::IJ------~===1---1-----rl------------1=== :-1--- X---1---1--- X )---1-----=~=-=~ --=11==-1:::1::: ::: 
Spond,lua ehlpolanua tampens;s '!anafteld ------------------------ X 1---! 1--- X -=-- --- --- 1---:-~---~--- --- 1--- ------1--- 1--- - 1--- --- -- ---1--- ---1~ -~:~---r-1-! -- --- 1-~.- !---Pli t 1 d t:: Con ad ____ ---- -- -- ----- XI I 1 ' _' X I \ ___ I I I ... 11'--- ~----- -1--- '1--- ___ -'---'1'--- ___ X '--- Occurs in Calvert fm Md and Clllpoln.- fm and Oak G!O\e sand ~a 
Mod~ol~~ sfi~~~t~s Da~ _ ---- -=----------- x ':::-::~ -j/;;; ·-::: - -=- :::::11-=-) 1-:::::: 1:::.::.:: -:::: 1 :::::::1::::jj:~,: =- --- ---1--- --- --- 1---.--· - 1--- - -l--~11=;~= '=== -- ·-::: 
Mod10Jus blandus Dall - _ ------- ---------- X X xa - 1--- ---1---! 1---l 1--- -- ---l---1---l ? -- -1------1--- 1---!l--- ------ -- - ! ___ X 1------1 --1---1 X --- -- ---

Cardium 
Cru dmm 

Common in Suwannee hmestone 

bBed 6 of Vaughan At Stations 3192 525o Cuba 
•Bed 6- or Vaughan 
Fide Dall 

•Smaller than higher up ln bluff 

Aft' C alioulum Dall fl om ChlpoJa fo matlon 

Occurs at White SI>rings and (?) Sopchoppy 

Estimated 451 601 above nver level 

_ •A specimen from Trent is like this 
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