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LE'l'rrJDR OF TRANSMITTAL 

Honorable George liV. Davis, 
Su,pervisor of Conservation. 

DEAR l\IR. DAVIS: 

The Florida Geological Survey has receiYed from the 
United States Geological Survey the manuscript of a short 
paper entitled "Additions to the Molluscan Fauna of the 
Alum Bluff Group of Florida" by Dr. Julia Gardner. In 
1926 the Federal Survey published as Professional Paper 142 
a comprel~ensive treatment of the fauna of the Alum Bluff 
group of formations of Florida and the present short paper 
is a supplement, based largely on collections made subse­
quently. It will make therefore the treatment of the fauna 
of this interesting group more complete. rrhis paper is a 
contribution from the Federal Survey, the only expense being 
that of publication. It is with deep appreciation that 
acknowledgment of this generous cooperation is made. I 
recommend that it be published as Geological Bnlletin No. 14. 

Very respectfully, 

HEnMAN GuNTER, Assistant S1tp er·visor, 
State Boanl o( Conser·vation, 

GPological Department. 

'.l'allahassee, Florida, 
December 3, 1935. 
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ADDrriONS TO 'rHE MOLLUSCAN FAUNA OF 'rHE 
ALUM BLUFF GROUP OF FLORIDA1 

BY 

JuLIA GAitDNER 

INTRODUCTION 

Although a comparatively short space of time has elapsed 
since the publication of the Molluscan Fauna2 of the Alum 
Bluff group,3 subsequent collections, the most of which have 
been made by the Florida State Geological Survey, have 
yielded a number of mollusks of unusual interest. l\T am· of 
the :finest specimens are undescribed and others exhibit new 
eharacters of importance in the discussion of known species. 
'rhe incompleteness of our published record so clearly indi­
ca ted is in accord with estimates based on crude comparisons 
with the Recent faunas. A rough count of the existing fauna 
listed by J ohnson4 includes between 400 and 450 pelecypods 
from the east coast of Florida. There is no apparent reason 
to assume that the warm water lower and middle Miocene 
faunas numbered appreciably fewer species than the Recent. 
The Chipola fauna, probably the warmest water and the most 
prolific, has yielded not quite 200 pelecypods, something less 
than half the postulated fauna at the time of deposition. 
Many of the missing have doubtless left no record, but it is 
probable that even in casual collections made for many years 
to come, undescribed species or interesting examples of al­
ready described forms will see the light. 

1Pnblishecl by permission of the Director, U. S. Geological Survey, 
'Washington, D. C. 

20nly the report npon the bivalves has appeared. 'l'he first of 
the parts covering the gastropods is now in press. 'l'he rest will 
follow. 

3Gardner, Julia, 'l'he molluscan fauna of the Alum Bluff group 
of Florida: U. S. Gcol. Survey Prof. Paper 142, pp. 1-249; pls. 
1-36, 1926-1928. 

4J ohnson, Charles W., List of marine Mollusca of the Atlantic 
Coast from Labrador to 'l'exas: Boston Soc. Nat. Hist., Proc. , vol. 
40, no. 1, pp. 1-204, July, 1934. 
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The present appendix covers the most of the new bivalves 
that have appeared since the publication on tl1e Alum Bluff 
fauna and a few gastropods common to the Sl10al River, the 
nppermost of the formations of the .Alum Bluff group, and 
the Choctmvhatchee, which overlies the .Alum Bluff. In 
.working up the Choctawhatchec gastropods, Dr. vV. C. 1\Ians­
fielcl" came upon a number of species common to the Choctaw­
hatchee and the Shoal River. .As the .Alum Bluff gastropods 
had already been named, described and figured, Doctor Mans­
field most courteously and most kindly has, in his published 
bulletins, made mention of these common forms by their 
generic determinations only. Some of the descriptions and 
ngures of the Alum Bluff gastropods are already in the hands 
of the editor or the printer, but those forms still in my pos­
session, which occur both in the Choctawhatchee and the Shoal 
River, have been included with the bivalves. 

I am greatly indebted to Nelson vV. Shupe of the U. S. 
Geological Survey, who has made the photographs, and to 
::\liss Frances vVieser who has r etouched them. 

DISTRIBU'riON OF THE FAUNA 
'l'he following list shows the localities cited by number in 

the text. 
2238. Flournoy's mill race , 2 miles east of Argyle, ancl 5 miles 

east of DeFuniak Springs, nea r railroad, vValton Coun­
ty, Fla. 

2646. Oak Grove, "·est bank of Yellow River, Okaloosa County, 
Fla. 

3731. Near l\iossyh eacl, sec. 6, '1'.3 N., R.21 \V., \\Talton County, 
Fla. 

3732. Dave Adams' Mill Creek, sec. 2, '1' . 3 N., R. 21 W. , vValton 
County, Fla. 

3733. 'l'hree-fomths mile west of Shell Bluff Landing·, Shoal River, 
vValton County, Fla. 

3742. Shell Bluff, Shoal RiYer, \Valton County, Fla. 
3748. Summ erville mill ra ce, 1 mile east of Argyle, ·walton 

County, Fla. 

3856. 6 miles west-north west of lVIossyheacl, \\Talton Co unty, Fla. 

_ "Mansfield, \V .. C., l\~iocene gastropods ancl scaphopocls of the 
Cl10ctawhatchee formation of Florida: Florida State Geol. Survey, 
Bull. No . 3, P,P· 1-189; pls. 1-21, 1930. New Miocene gastropods and 
scaphopocls from Alaqua C1·eek Valley, Florida: State of Florida 
Dept. Conservation, Geol. Bull. No. 12, pp. 1-64 ; pls. 1-5, 1935. 
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5079. 

G080. 

5184. 

5195. 

5618. 

5632. 
5633. 

6800. 

7054. 
7261. 

7264. 
9957. 

9958. 

9059. 

0960. 

10603. 

10608. 

11003". 

One-half mil e below Shell Bluff, Shoal River, \\Talton Coun­
ty, Fla. 
At head of first raYin e below Shell Bluff, 200 yards north 
of Shoal River, ·walton County, Fla. 
At head of first ravine below Shell Bluff, 200 yards north 
of Shoal River, \\Talton County, Fla. 
At head of first ravine below Shell Bluff, 200 yards north 
of Shoal River, \\Talton County, Fla. 
3lh miles southwest of De Funiak Springs, \\Talton County, 
Fla. 
Oak Grove, Yellow River, Okaloosa County, Fla. 
Below Oak Grove Bridge, Yellow River, Okaloosa County, 
Fla. 
Preston Sink, 3 miles north of \Valda, .Alachua County, 
Fla. 
400 feet below bridge, Oak Grove, Okaloosa County, Fla. 
Upper .Alaqua Letlm( ?) Bluff, near De F'uniak Springs, 
\Valton County, Fla. 
De Funiak Ca·rdinm Zone, Alaqua, Walton Connty, Fla. 
Gully south of the road and east of the bridge over \Vhite 's 
Creek, on road from Eucheeanna to Knox Hill, 6.7 miles 
south of .Argyle, 1.7 miles southeast of Eucheeanna , \Val­
ton County, Fla. 
Site of Flournoy's old mill, about 11;'1 miles northeast of 
.Argyle, \V alton County, Fla. 
On e-fourth mile west by north of Pleasant Ridge Church, 
5.2 miles soutlnYest of De Funiak Springs, SW. lJt, SE. 
lj1 sec. 6, T. 2 N., R. 19 W. (Cardium zone of Shoal River), 
\\Talton County, F la. 
Folk's Creek, 6 miles south of Argyle and 1.7 miles from 
Eucheeanna, \Valton County, Fla. 
Gully south of the road and east of the bridge over \Vhite 's 
Cr eek, on road from Eucheeanna to Knox Hill, 6.7 miles 
sonth of Argyle, 1.7 miles southeast of Eucheeanna, \Val­
ton County, Fla. 
\Vhite 's Creek, half a mile below bridge on Eucheeanna­
Knox Hill road, Walton County, Fla. 
Six miles west of Greensboro, Gadsden County, Fla . 

SYSTEMATIC DESCRIPTIONS 

Anada.ra (strebla subsp. ?) metastrebla Gardner, new species 
Plate 1, Figures 1, 2 

Shell rather small for the group and moderately l1 eavy, 
trmJsYersely elongated, broadly infia ted from the umbones 
to the ventral margin, the curvatur e of the anterior portion 
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of the shell higher than that of the posterior. Anterior later­
al margin rounding very broadly and smoothly into the base. 
Posterior margin slightly constricted at the hinge line, broad­
ly arcuate. No defined posterior area. Hinge line approxi­
mately parallel to the ventral margin and about three-fourths 
the width of the shell. Umbones broad and full, the tips 
compressed and feebly sulcate medially, bent forward and 
inward above the low cardinal area. Sculpture similar on 
the two valves. Radials 40 in the type, 37 to 41 in other 
specimens from the type locality, simple, moderately elevated, 
more narrow medially than toward the lateral margins. In­
crementals cross-hatching the interradials and corrugating 
the radials, strongest toward the anterior margin, obsolete 
posteriorly. Cardinal area narrow, grooved in crude chev­
rons, the angle of the chevron slightly posterior to the tips of 
the umbones. Hinge narrow, very finely and closely serrate; 
34 teeth in the anterior dental series of the type, 41 in the 
posterior; the line between the two series inconspicuous and 
in worn specimens, obliterated, but posterior both to the tips 
of the umbones and to the angle of the ligament grooves. 
Adductor scars large, distinct, set high up near the distal 
extremities of the hinge. Pallial line simple, not very close 
to the crenate ventral margin. 

Dimensions of holotype, left valve: Height, 22.3 milli­
meters; width, 35.6 millimeters; thickness, 9.9 millimeters. 

Type material: Holot~'pe, a left valve, U. S. Nat. T\·Ius. No. 
372891. 

':rype locality: Collected by the State Geological Survey of 
Florida. In a gully on the east side of \Vhite 's Creek, 200 
feet south of the bridge on the road to Knox Hill, 6.7 miles 
by road south of Argyle and about 1.7 miles southeast of 
Eucheeanna, V\Talt.on County, Florida. Shoal River forma­
tion of the Alum Bluff group. 

Anadara mctast1·ebla differs from the forms to which it 
holds a possible subspecific relationship in the lower umbones, 
and the less inflated and more regular outline. In Anadam 
strebla, the anterior portion of the shell is distinctly more in­
flated than the posterior and the ventral margin slightly con­
stricted posteriorly giving to the shell a somewhat warped 
aspect. In A. m etastTebla., the inflation is not so great and 
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more uniform and the ventral margin is approximately pa­
ndlel to the hinge line. 'l'his possible subspecies does not 
seem to he iu the line of eYolutiou with all)' of the described 
speeies from the Choctawhatchee formation. Anarlam aresta 
Dall, a possible descendant of A. sfrebla is farther remo,·ecl 
from JJi ef astrebla than from sfrebla. 

'l ' here are other speeies represented in the -White's Creek 
fauna which have not been reported f rom the Shoal River 
forma tiou, one of them suggesting A na.d am Z.ienosa (Say ), 
which is first recorded from the Choctawhatchee. The ma­
terial is, however, eitlter imperfect or immature, and does 
not merit description. 

Distribution: Shoal Ri,·er formation, localities 10603P,1; 

10608~', and the collections of the State Sm·ve)' of Flori(1a. 

Anadara gunteri Gardner, new species 
Plate 1, Figures 3, 4 

Shell of moderate dimensions, inflated, not very hea\'.\·, the 
left Yah·e a little larger md more inf-lated than the right. 
Trigonal in the exterior view, the interior, excluding the 
canlimd area and the prominent umbones subrhomboidal. 
Umbones full, eonspicuously elevated, iucurved am1 pro­
sogyra te, the apices falling within the anterior thi rd. .An­
terior margin dra'Nn in a little at the hinge, broadly and 
feebl~· rounded, merging smooth}~· into the base line which 
rna)· l1e slightly compressed in front of the posterior rostrum. 
Rostrum ol1tuse but well defined from the umbones to the n n­
tral margin. Posterior area obliquely f-lattened, the posterior 
margin intercepting the dorsal at an angle greater than 00 
degr ees. Valves differ ent ially sculptured, the rihs upon the 
left nmning a little higher than those upon the right, more 
dosel~· spaced, more elevated, and more nodose. Ribs of 
right n1 h·e running from 23 to 2(), average 25, those of the 
tn)e 23 in nu mber, exclndiug the S(or 9 iu the type), np011 
the posterior slope; costnls 011 anterior part of th e shell eor ­
rugated b~· the incremental;; nm1 medially snlen te, tl1e g roove 
being deepest, the wrinkles heaviest, and the sp;-wi11g wic1cst 
along tl1e curve from the anterior to the medial portion of 

iipr, Prolific; a, alnmdant; c, common ; p, present ; r, rare (not 
more t han half a dozen ind ividuals) . Nu mbers indicate U. S. 
Geological Smvcy Stations. 
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the shell; depression in front of the posterior keel empha­
sized by the disappearance of ornamentation upon the costae 
and by their relatively wide spacing. Posterior ribs relative­
ly nmTo1v, rounded and feebly corrugated. Probably one 
more rib in the left valve than in the right, though there are 
no double valves in the collection; ribs of left valve cor­
rugated or nodose and feebly sulcate upon the anteromedial 
arch, narrower and less closely spaced posteriorly than upon 
the medial portion of the shell. Inner margins fluted in 
harmony with the external ribbing. Cardinal area rather 
narrow, rudely kite-shaped in the double valves, scored with 
a few ligament grooves which are rudely parallel to the outer 
margins. Hinge narrow, broadly constricted medially, fine­
ly serrate; the teeth not far from 50 to the valve, striated 
upon their lateral surfaces, tending to become bent and ir­
regular toward the distal extremities. Muscle impressions 
rather large, well defined, the posterior larger, less r egular, 
and more remote from the hinge than the anterior. Pallial 
line running parallel and rather close to the outer margin. 

Dimensions of cotypes: Right valve, height, 29.5 milli­
meters; width, 37.3 millimeters; thickness, 12.0 millimeters. 
Left valve of another individual, height, 26.0 millimeters; 
width, 30.0 millimeters; thickness, 13.0 millimeters. 

Type material: Two cotypes, a right and a left valve not 
of the same individual, U . S. Nat. Mus. No. 372882. 

Type locality: U. S. G. S. Sta. No. 10603, gully south of 
the road and east of the bridge over -White's Creek, on road 
from Eucheeanna to Knox Hill, 6.7 miles south of Argyle, 
1.7 miles southeast of Eucheeanna, ·walton County, Florida. 
Shoal River formation of the Alum Bluff group. 

I have the pleasure of naming this species in honor of 
Herman Gunter, the State Geologist of Florida, to whose 
interest and intelligent cooperation we of the Government 
se1Tice have long been indebted. 

Anadara gunteri is doubtless a member of the group of 
stam-ina,ta of the Chipola fauna, san tarosana of the Oak GroYe 
and walton-ia of the Shoal River. It is the least infiated of 
them all and the hinge area narrows with the less distant 
umbones. rl'he shell is not so heanr as it is in other 
members of the Alum Bluff group an~l the mnsr.le impres-
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sions, particular]~· the posterior, are less conspicuous. The 
species is r estricted in its known distribution to the exposures 
of the Shoal River beds along ·white's Creek in ·walton 
County. 

Distribution: Shoal River formation, localities 10603c, 
10608c. 

Crenella armstrongi Gardner, new species 
Plate 1, Figures 5, 6 

Shell minute, roughly elliptical, infiated. Lining of shell 
chalk~· white against the gray subnacreous outer layer. Pro­
dissoconch distinct porcellanous not greatly infia ted smooth. 
Umbones inconspicuous, slightly anterior and feebly proso­
gyrate. Radials usually simple along the flanks of the shell, 
divaricate medially ; the number at the periphery in the 
neighborhood of 70. Ligament opisthodetic, the area of at­
tachment very nmTo\\·, extending from directly underneath 
the beaks more than two-thirds the length of the posterior 
dorsal margin. Provinculum of 4 to 6 subumbonal taxodont 
vertical t eeth. Posterior dorsal margin very finely serrate 
along the inner surface, the teeth less narro\v away f rom the 
beaks. Entire margin with the exception of the posterior 
clorsal which is simple along the edge, finely crenate in har­
mon~· with the radials; characters of interior obscur e. 

Dimensions of holotype, left valve : H eight, 4.0 milli­
meters ; width, 3.0 millimeters. Para type, right valve : 
H eight, 2.3 millimeters; width, 1.8 millimeters. 

Type material: Holotype and para type, U. S. Nat. Mus. 
No. 372864. 

Type locality : U.S. G. S. Sta. No. 9960, Folk's Creek, 
sec. 21 or 22, T . 3 N., R. 18 \¥., 6 miles south of Argyle and 1.7 
miles south of Encheeanna, ·walton County, Florida. Shoal 
River formation, Alum Bluff group. 

The species is named in honor of l\Ir .• J. JVL Armstrong, 
who wa s m~' friendly guide while I was working in cast-cen­
tral ·walton County. To him, to 1\Jrs. Armstrong, and to 
their children I am very grateful for the pleasant memories of 
my field work in the area. 

Crenella a1·mstrongi is larger and less inflated than 
Crfnflla minuscula which Dall described f r om t he Chipola 
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formation. In general chara cter s both species are very close 
to the type of th e genu s, C 1·cnella tl ec nssata (1\'[ontagu) r ecent 
in th e North Atlantic. 

Di stributi on: Shoal Rin~r format ion , locality 9960 ... 

Lithophaga cookei Gardner, new species 
Plate 8, Figures 5-7 

::\lolc1 s of douhle valves, slender, tapering, stream lin e c~· l­
imler s. Beaks terminal, or nea rly so, conforming to the cmT­
a ture of the burrow. Ligament groove extending a bout hal f 
the leng th of the dorsal ma rgin. Fragments of an exceed­
ingly thin shell adhering to the mold. Calcareous coa t ing a 
millimeter thick anteriorly, possibly not qui te so thick or 
thicker posteriorly, apparentl y wi thout structure, t erminat­
ing posteriorly in a sort of stalk compressed parallel to the 
longe r axis of th e shell. 

Dimensions of holotype, mold of double valves : H eight , 
8.8 millimeter s; width, 23.2 millimeter s ; thickness, 8.3 milli­
meters. 

T~·p e ma te rial: Holotype (double Yalns ) and paratn)e 
(individual encased in a calcareous coating) , U . S. Nat. Mus. 
No. 372902. 

Type loca lity : U. S. G. S. S ta . N o. 6800, Preston Sink, 
3 miles north of ·waldo, .A lachua County, Florida. Hnw­
thorn formation ~ of the Alum Bluff g-roup. 

The species is named in honor of the collector, Dr. \Yyth e 
Cooke of the U . S. Geological Survey. 

These slender co a ted fla sks are not uncommon at the t~· p e 
locality and arc well characterized hy th eir slender stream 
line form s. 

Distribution : Hawthorn format ion , loca lity G800P. 

Pecten (Pecten) species 
'The much worn left valve of a true P ecten more than 

50.0 millimete rs in height is included in the 10603 collection 
from -White's Cr eek. It is inter esting because of a suggested 
relationship t o the species f rom R ed Bay f igured by Man s­
field under Pecteu (Pecteu) 111acdonalrl£ OlssoiL 

()hlamys (Lyropecten) nematopleura Gardner, new species 
Plate 2_, Figure 1; Plate 3, Fig·ure 2 

Shell la rge, not very hen vy, su b-eq ni valve, sn h-eq nil a tcr­
al, sho-wing a strong in eli vi dna l variation in r cla ti ve dim r.1 1-
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:-,;ions, not very much inflated; apical angle greater than 90 °. 
'l'ips of the umbones flattened, sculptured with 15 simple 
smooth rounded ribs, with smooth simple intercostal areas. 
Costals becoming scabrous a millimeter more or less away 
from the umbones and intercalaries introduced, first a medial 
thread, then one on either side; number of costal threads in­
CTQased to three; primary ribs broadening and flattening a bout 
3 centimeters away from the tips of the umbones and in­
dicated on the adult shell only by a feeble rippling. Costal 
and intercostal threads scabrous, continuing to increase h~­

iutercalation, the sculpture toward the ventral margins sug­
gesting that of P. dintonius of the section PlacoJJecten al­
though the umbones of that species are unsculptured and pri­
mary ribbing is not developed at any stage in the growth of 
the shell. Submargins exceedingly narrow on the right vah·e, 
\\·ider on the left. Auricles very large, the width of the dorsal 
margins appreciably more than half the maximum width of 
the valve. Byssal groove wide, sharply delimited, incremen­
tally furrowed. Right anterior auricle coarsely threaded 
with about 6 lirae radiating fan-like from the tip of the urn­
bone to the curved lateral margin; right posterior auricle 
large but not so wide as the anterior, deltoid, closely threaded 
\\·ith lirae similar to but finer than those upon the disk, the 
lateral margin almost vertical though slightly drawn in at 
the dorsal extremity. Left auricles imperfectly preserved 
hut apparently similar to the right posterior auricle in size 
and sculpture. Ctenolium very coarse. Ligament grooves 
co-extensive with the dorsal margins of the auricles. Resilium 
deep, trigmwl, the margins raised and thickened. Hinge 
area reinforced from the inner margin of the resilium to the 
outer dorsal extremities of the hinge but no defined crura 
observed. Adductor scars obscure. Interior retainiug 
traces of the primary ribbing pattern which strengthen ven­
trally and crenate the iuner margin, the lirae similar in char­
acter to those of A11tus-iu1J1. 

Dimensions of holotype, right vah·e: Height, 100.0± 
millimeters; width, 95.0 ±. millimeters; thickness, 1L) milli­
meters. 

Type material: Holot)'pe, oue right ntlvc, U. S. Nat. 
l\lns. No. 372895. 
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'l'ype locality: U. S. G. S. Sta. No. 11003, 6 miles west of 
Greensboro, Gadsden County, Florida. Collected by the Flor­
ida Survey. Hawthorn formation of the Alum Bluff group. 

Chlamys (Ly1·opccten) nematoplenra is closely related 
to Ly1·opccten sayanus Dall from the Oak Grove. The Haw­
thorn species is apparently higher although the broken speci­
mens, of which there are many, indicate that the holotype is 
an abnormally high individual. The most obvious distinction 
is the persistence of the primary ribs in the Oak Grove 
species. 'l'hey broaden and weaken to be sure toward the 
ventral margin but this tendency is not manifested so early 
in the growth of the shell nor is it continued to such a degree 
as it is in the Gadsden County material. The species C. 
nematopleura is common at the type locality, the only locality 
in which it has been recognized, hut the valves are broken 
though not greatly worn. 

Distribution: Ha·wthorn formation, locality 11003c. 

Chlamys (Lyropecten?) nicholsi neotera Gardner, new subspecies? 
Plate 2, Fi~rUXes 2. 3 

1926. Chlamys (Plag,ioctenium) nichols'i Gardner, U.S. Geol. 
Survey Prof. Paper 142-A, p. 48, pl. 12, 

figs, 5, 6 (ex parte). 
The material on ·which this species was based was un­

fortunately juvenile. I did not recognize this at the time. 
The species was fairly common and well distributed through 
the Shoal River formation and there were no large shells 
associated with the small nicholsi in which I did not notice 
any signs of immaturity. In the later collections from 
White's Creek, particularly in those made by the Florida 
Survey, there arc pectens bearing slight resemblance to those 
described and figured under nicl10lsi but which are apparent­
ly the adults of forms snbspecifically related to that species. 
These larger shells arc not typical of any described section 
of Chlamys . r:rhcy arc more inflated than those of typical 
Chlamys; the ribs do not increase by intercalation with the 
growth of the shell and arc too llnlTOW and high and sharply 
defined for typical Aeq 11 i pect P'l/. although the species rna~· pos­
sibly be referable to that section . The secondary threading 
developed upon the costal and intercostal areas in the adults 
throws the form out of Plagioctcni um in which it was first 
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placed. The shell is relatively high and small for Lyropeckn 
and much less coarse than typical shells of that section; the 
ribs are more numerous, and the ears too small, bnt the gen­
eral character of the sculpture is typical for Ly ropccten to 
which it is referred ·with grave douhts. The adult sl1ell is 
herewith described. 

Shell of moderate dimensions, relntively high, somewhat 
produced posteriorly, the left vah'e inflated, the right valve 
less strongly convex. Umbonal angle a little more than 90°. 
Anterior dorsal margins short, the posterior obliqnel~- pro­
duced. Ventral arc including more than 180°. Radials 22 
in number in the right vah·e, 21 in the left of another incli­
vidual, narrow, high and spreading sea rcely at all at the 
ventral margin. Intercostals U-shaped with straight sides 
and about the same width as the costals. Secondary thread­
ing developed near the close of the adolescent stage though 
there is a wide variation in the time of appearance of the 
secondaries but a marked uniformity in the character when 
once established. Secondaries 3 in number on each of the 
primaries, a medial secondary and occasionally secondaries 
on either side in each of the intercostal channels and feeble 
lirations upon the sides of the costals. Submargins smooth in 
the juvenile stages, lirate in the adult, the inner lirae increas­
ing in prominence in the adolescent stages and developing in­
to primary ribs, thereby increasing the number of the cos­
tals. Incremental grating fine ~mel sharp, much more crowd­
ed in some individuals than in others. Auricles rather smalL 
Byssalnotch relatively deeper in the young than in the adults; 
threading upon the byssal ear rather coarse and irregular, 
imbricated by the incrementals. Lirae upon the posterior 
right auricle and the anterior and posterior left auricles less 
coarse and more numerous. Ctenolium distinct. Length of 
hinge line slightly less than half the maximum width of the 
shell. Ligament area very narrow, persisting almost to the 
distal extremities of the hinge. L igament rJit small, trigonal, 
subumbonal. Cardinal crura ill defined. .Monomyarian, the 
single muscle adductor scar .ohscure. Inner surfnce and ven­
tral margin fluted in harmony ·with the external ribhing. 

Dimensions of cot,)·pes : Right ,·nln~, height 59.0 milli­
meters; width, 56.5 millimeters; thickness, 12.0 millimeter s. 
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Left valve of another individual, height G9.0 millimeters ; 
\\·idth, G3.3 millimeters; thickness, 13.8 millimeters. 

'l'ype material: Two eotypes, a right aml a left valve of 
two differe11t imlividuals, U. S. Nat. Mus. No. 372893. 

'l'ype locality: U. S. G. S. Sta. No. 10603, gully south of 
the road and cast of the bridge over ·white's Creek, on road 
from Euchccanna to Knox Hill, 6.7 miles south of Arg~'le, 
1.7 miles southeast of Ench.-~eanna, vValton County, Florida. 
Shoal River formation of tlw Alum Bluff group. 

'l'he young of the subspecies are very dif{i.cult to separate 
from the peripheral forms of 11'icltOlsi sensu stricto. It is 1m­
fortunate that there is no adult material from Shell Bluff and 
the other Shoal River localities northwest of l\ [oss~'head. 
These are slightly older than the vVhite 's Creek outcrops a nd 
there are probably time differences involnd in the variations 
in the faunas. 

Some of the differences implied in the descriptions and 
figmes of Chla'mys n 'icholsi and neof('ra are merely differ­
ences due to the age of the individual. The young are rela­
tively broader than the adults, the ribs are more numerous 
h~· 1 or 2, and possibly more, in the adult than in the young; 
ther e is Ho indication of the adult secondary radial sculptnre 
in the ~·otmg on either the disk or the suhmargins and the 
adult auricles are relatively smaller and higher, and the 
byssalnotch not so deep. 'l'here are certain differences, how­
e,·er, which can not be related to the age of the shell. The 
ribs of the vVhite 's Cr eek species are usuall~· more numerous 
by 2 or more even in the young forms and th e~· are consistent­
!~· more angular. Specimens from the upper part of the 
Shoal River, 3% miles southwest of DeFuniak Springs 
measmiug more than 30.0 millimeters in height show no 
trace of secondary ribbing on either the disk or the sub­
margins. On the vVhi te 's Creek indi ,.ill uals the li rn tion usu­
ally makes its abrupt appennmrc at the dose of a pronounced 
resting stage when the shell is hetween 20.0 and ;-W.O milli­
meters in height. · 'L'he relationship between the imli ,.ilhw1s 
from Shell Bluff with 17 smooth rounded rihs ancl that from 
·white's Creek with 21 lirnte squarish ribs is still sonwwhnt 
obscnre but it is certn inl~' closer than one might illfer from 
the fignred material. 
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Distribution: Shoal Hinr formation, localities 9957c, 
10603\ 10608P and in the collections made by the State Geolog­
ical SmTey of Florida. 

Chlamys (Nodipecten) pyx Gardner, new species 
Plate 1, Figures 7-9 

Shell of moderate dimensions, rather heavy, ineqniYalve, in­
equilateral, obliquely produced posteriorly but not to a mark­
eel degree. Hight valve more inflated than the left and with a 
conspicuously different sculpture pattern. Apical angle close 
to 90°, the ventral margin approximating the quadrant of a 
circle. Tips of the umbones of both valves sculptured ·with 15 
or 16 subequal and equispaced radials. Major ribs usually four 
in number in the right valve, the two lateral ribs less sharply 
defined than the two in the middle, each of them including 
3 or 4 of the subequal umbonal ribs, which become more or 
less obscure and sometimes obsolete toward the margin. In­
terradials very deep U-shaped channels with vertical -..valls 
finely grated by the incrementals; a radial threading also 
developed toward the ventral margin both in the costal and 
the intercostal areas. Sculpture of the left valve the reverse 
of that of the right, the costals high and narrow, represent­
ing a single umbonal rib, the intercostals two or three times 
as wide and rather shallow, in which the intermediate um­
bonal ribs persist but with no uniformity in prominence; sec­
ondary threading developed upon the left valve similar to that 
upon the right. Intermittent knuckling best developed upon 
the left valve though there are no hollow bullae as in the 
typical N odipecten. Submargins steep wide and smooth. 
Auricles small. Byssal groove not very wide, incrementall~' 
striated. Hight anterior auricle threaded with 6 and an ob­
scure seventh radial leaving a narrow, smooth wedge­
shaped area along the dorsal margin; right posterior 
auricle with narrow sharper threads 10 in number on the 
type and a smooth marginal area. Left auricles sharply 
threaded, the number of radial threads increasing by inter­
calation to about 10 toward the lateral margin. Ctenolium 
rather coarse, distinct. Ligament grooves narrow, shallow­
eel and obscured by ·weathering. Hesilial pit small, trigonal. 
Cardinal crura indicated but not developed with any degree 
of uniformity. Outline of muscle scars not traceable. In-
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te rior of shell rippled in harmon~' with th e major ex ternal 
rihhing. Crenae of inn er margins r eflcding· the llmhonal 
rihlling. 

Dimem;ious of eotypes : Hig'llt valve, height, 53.3 milli­
meters ; ·\\'idth, i>G.1 millimeters ; thickn ess , 18.5 millimeter:,;. 
Left valve of a nother individual , height, 46.4 millimeters ; 
width, 47.0 millimeters ; thickn ess, 12.5 millimet er s. 

Type material: 'l'wo cotn :lCs, a rigl1t and a left vain~ 
no t of the same indiviclnal, and one juvenile paratype, U . S . 
Nat. .\[us. No. 372894. 
T~·pe localit)' : U . S. G. S. Sta . No. 10603, gull:· south of 

the road and east of the briclg·e over ·white's Cr eek, on ron tl 
from Eucheeanna to Knox Hill, 6.7 miles south of Arg·~·le, 
1.7 miles southeast of Encheemma, ·walton County, Florida. 
Shoal Hi\'er format ion of the A lnm Bluff group. 

Cltlamys (N odip Pcfc n) pyx stands apart from an~- of the 
described Tertiary or Recent species in the dissimilarity of 
the sculpture upon the two Yalves and in the width and prom­
inence of the few rihs upon the right valve. A singl e im­
perfect n1h ·e, probably a left, from the type loeality, hut 
from an ea rlier collection, is apparently N. coudylo111afus 
Dall, a Chipola speeies. Associated with it wer e junniles 
\Yhicl1 could not be determined until th ese later ·white's Creek 
eoll ections had been made. N odi}Jr'ctPn }J.If:J; , the onl~, oth er 
Nodipecten reeognizecl in the Shoal Ri\'er, is fa irl)· common 
both iu the collection No. 10603 and that made from the same• 
localit~· h)' the State Geological Surn~· of Florida. The 
preservation is not n n· good, particnla rl~' of the adult right 
YHh'es and much of the sculpture detail has hcen lost. Th e 
jm·e11il es, on the other hand, a rc perfeetly prese1Tecl. 

T ltc on]~· possil1ilit)· of confn sioii wi th m1~· other describ­
ed species is thai of the left jun nilcs with those of N . conrl.iJ­
lolllafu s. The scnlptm·e of the Chipoln species is more nni­
form, and the secondaries are n suall~' groovecl mcdiall~· . 

Distrihutio11: Shoal Rinr formation, ] o(' alit~· 10GO:l'' . 

Astarte (Ashtarotha) species 
Plate 4, Fig·ure 1 

A wom right \·a l\'<~ of A start!' (A sldar ofha) sulnnitt cd 
h.r the Florida Geological S uney is our f irst r ecord of tl1is 
typical!~' cold-water gcuus in th e C'hipoln of F'lorida. 'L'hc 
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species is proha hl~· unc1Pscrihed hut r eln ted to the Choctaw­
lwt<'hee forms rather than to those from the later Alum 
:Bluff. The shell is compressed, o\·ate-h·igonal and slightl~r 
wnrpe(] posteriori~· . 'l'l1e umhonal angle i f> 11ot far from (i0 ° ; 

the tips are bent imnud and forwanl o\·er the rather 
large lunule. 'l'he escutcheon is lanceolate. 'J'hc sculpture is 
n•strieted to a fe"· ripples npon the umhoiies and to fa int in­
c-remental striae. The cardinal area is high and laterall~· 
compressed and bent fon n wd ·with the inclination of the 
beaks. 'l'her e are no laterals and the oth er characters of the 
interior are obscured by weathering. 

Dimensions: Right valve, height, 14.6 millimeters ; \Yidth, 
16.2 millimeters ; thickness, 4.0 millimeter s. 

F igured specimen: U . S. Nat. l\I us. i\ o. 372892. 

Localit:·: One-fourth mile below Bailey's Ferry, C'h i­
poJa Rin~r, Calhoun Count)·, Florida. Chipola formation of 
the Alum Bluit group. 

'rhis single right valve is of uncommon interest since it 
is the first r ecord of which I am aware of the Aslitarotl1 a so 
almmlnnt and diversified in the Chesapeake group and the 
( 'hoctawhatchee. It is apparently more close])· r elated to the 
t~·pe of the section than an~· forms r ecovered from the later 
Oak Gron or Shoal River. 

Astarte (Bythiamena) wag-neri Dall 

The r ecurrence in considerable abundance of t he Oak 
G-ro,·e species Asta'l"te w a,gnwri in the late Shoal Ri,·er faunas 
was not to l1e expected. 'l'he species is n1r iahle in the ·white's 
Creek fauna; in some incliYiduals, the rippling is restricted to 
the umbonal r egion, in others it is strong and uniform over 
the entir e d isk and there is a complete series of intermediate 
forms . Possihly, there 1\'as a slight ehange in tempera ture 
conditions at the elose of the Shoal Hin r so that certain con­
trolling ecological factors more cl oscl~· approximatell the Oak 
Gron: eom1itioiJs and permittell tl1 e r etum of the .A.c;tar fl', 
a group eommonly a ssoeiated witl1 t he eooler waters. The 
sHme controls may possihl~· accotm t for the Crassalf'llitl's 
(('ra ssiu ella ) tauic11s Dall of the ·white's Creek fa una wl1ich 
more elosel~· r esembles in its mutations those of the Oak 
Oron than those of the Shell B luff faunas . 
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Distribution: Shoal River formation, localities 10603c, 
10608c. 

Crassatellites (Scambula) densus Dall 
Plate 3, Figure 1 ; Plate 4, Figures 2-5 

The series of Cmssatellites (Scamb1~la) of ·which dens1ts 
is a well represented member includes a number of sensitive 
types ·with a restricted stratigraphic range. There are cer­
tain differences which would be discernible in a composite of 
the \Vhite 's Creek densus and that from Shell Bluff hut it 
does not seem profitable to attempt to recognize them taxo­
nomically. ':rhe average inflation is probably lower in the 
·white's Creek forms and the tilt of the tips of the umbones 
not so marked. ':Jlhis is interesting because the ·white's 
Creek form is thus brought closer to C. meridionalis sensu 
lato, from the Choctawhatchee. There is a considerable 
variation, also, in the degree of warping of the ventral mar­
gin which in certain individuals is very broadly and evenly 
curved, in others, quite strongly constricted in front of the 
keel. The figures well illustrate the variation in the develop­
ment of the concentric sculpture, which in some individuals is 
restricted to the anterior portion of the shell, in others is so 
strong and so regular that the surface resembles that of 
Cmssatellites gibbesii, and in others is absent altogether ex­
cepting in the umbonal area. 

This species is particularly abundant at \Vhite 's Creek. 
Distribution: Shoal River formation, localities 10603c, 

10608c. 

Crassatellites (Crassinella) tanicus Dall 
In the discussion of the Crassinella s in 1926' certain 

individuals from an early collection (9957) were refcned 
questionably to the Chipola species triang11latus Dall because 
of the strong development of the concentric sculpture. Sim­
ilar individuals arc not uncommon in the later collections 
from ·vlhite 's Creek but they probably represent a varietal 
form of tan'icns rather than that of t1·iangulatus. The C. lunn­
latus of the Choctawhatchee develops a sculpture r eminiscent 
of C. tri.angulatus but stronger and more uniform oYer the en-

7Gardner, Julia, Molluscan fauna of the Alum Bluff group of 
Florida: U. S. GeoL Survey Prof. Paper 142-B, Pt. 2, pp. 86, 87, 1926. 
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tire disk, and like that of triangulatus, it is sharp and raspy 
rather than rippled as in C. tan-ic'ns. In the strongly sculp­
hu·ed variants of C. tanictt,S the ripples a r e persistent in some 
individuals to the ventral margin but they are very rarely 
pinched into sharp lamellae. rrhere is no obvious reason 
to suppose that these more highly adorned vVhite 's Creek 
forms are genetically related to the succeeding C. l·nnulat1ts, 
rather than to C. tan'iC'Lts, and there is little to be gained by ac­
cording them recognition in the taxonomy. The sculptured 
,·ariants are curiously enough less rare in the Oak Grove 
faunas than in those from the Shell Bluff horizon of the 
Shoal River. 

Venericardia (Megacardita) hesperide Gardner, new species 
Plate 5, Figures 16, 17 

Shell large for the genus, heavy and coarsely sculptured, 
rudely quadrate in the interior view, obliquely elongated in 
the exterior. Dorsal and ventral rna rgins subparallel, the 
anterior lateral margin rounding broadly into the base; pos­
terior lateral margin imperfect but probably obscurely 
truncate. Posterior area indicated by a change in the con­
touring and sculpture. Umbones near the anterior extremity, 
full, prominent, involute and prosogyrate. Lunule small but 
deep and very distinct and defined by a sharply incised line. 
Ornamentation coarse. Ribs 20 in all, 12 in number from 
the foremost to that outlining the anterior margin of the keel, 
2 less prominent upon the keel and 6 much smaller and lower 
ribs upon the slightly concave posterior area; anterior and 
medial ribs broadly arched, separated by deep-set grooves ; 
incremental wrinkling very marked, especially toward the 
anterior and ventral margins. Ligament groove deep, ex­
tended, opisthodetic. Hinge worn; right medial cardinal 
heavy and obliquely elongated; posterior cardinal laminar 
and much produced; anterior cardinal either very small or 
atrophied. Left valve not known. Adductor muscle scars 
large, a smaller scar, probably the pedal, just within the an­
terior margin between the lunular groove and the anterior ad­
ductor scar. Pallial line simple, obscure. Inner margins 
coarsely crenate. 

Dimensions of holotype, right valve : H eight, 47.0 milli­
meters; width, 53.0+ millimeters; thickness, 19.7 millimeters. 

Type rna terial : Holotype, U . S. Nat. Mus. No. 372890. 
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'l'ypc locality: Collected hy the State Geolog-ical Smvcy 
of Florida in a g·ully on tlw cast s ide of \Vl1ite's Creek, 200 
feet 1;outh of the bridge on the road to Knox Hill, G.7 m iles 
hy road south of Argyle and about 1.7 miles southeast of 
Ji~u eheemllla, \Vnlto11 Count.v, Florida. Sl1 oal HiYer forma­
tion of the Alum Bluff group. 

'l'he type, a right ,·alve, is unifJuC, hut it is of interest 
bccau1;c it represents more closely than any other dcseribed 
~peeimen from the :.\Iiocenc deposit~ of the Scnhoarcl aml the 
Gulf the Jiegacarrlita group of the ~uropean }.Iioeene. In 
fact, it bears a strong superficial rescmhlancc to the t~·pe of 
Sacco's subgenus, 111 egamnl'ita J Olta7mdi (Basterot), so 
abundant in the South European deposits . Aecorcling to C'oss­
mnnn the " Conch es a Canlita .loltall11efi" "stigmatize" the 
middle :Jiiocene as Yenerir·arrlia planicosta " stigmatizes" 
the Eocene, and the presence of a 1;pecies so closel~· allied in 
our o"·n middle ~[iocene may he of some significance. The 
American species is not so thick-shelled as the most of the 
European specimens, the inflation is greater, the umbones 
arc fuller, the ribs are higher and possibl~· fe,\·er hy one or 
two, and the margi11 of the lunule is more expanded. There 
arc no related forms in the American faunas. V eul'ricarrlia 
lwdm of the Chipola and r. hinu' rfa of the Oak GroYe are 
possihl~· in the ancestral line hut the)· are much higher with 
more nanow rib~ more distantl~' spaced. There arc also 
marked differences in the dentition of the Shoal Rinr form 
and those from the lower formations. N othillg of the kind 
has been reported from the Gatun or Santo Domingan faunas, 
so that for the present, this single right ,·ah·e is the sole 
American representative of an cxcecdiugl~· prolific and 
stratigraphically important south Europem1 group. 

Distribution : Shoal Rinr formation, \Vhite's C'reek, 200 
feet south of the bridge on the roatl to Knox Hill, 6.7 miles 
by road south of Arg~'le and about 1.7 mil es southeast of 
J~~ ucheemma, \Valton Comlly, Florida. 

Venericardia (Pleuromeris) aposcitula Gardner, new spe~ies 

Plate 5, Fig·ures 1, 4 
Shell small, trigonal-o,·atc, intlatcll, moderate})· l1 cm·~· . 

Umbones medial or snhmc<lial. A11terior l'Xtremit~· hroaclly 
and e\·enly ronmlcd; posterior dorsal margin ohscnrcl~· tnm· 
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cat c, post erior ln tern l rna r gin rounding smoot hl~· in to the up­
Clll'Yetl hn se. Lmmle and escntehcon sm ooth, iucouspicnom; 
lmt elcarl~- tkfined, thl~ eseuteh eon lanceolatc nml vCJ·~· nar­
I·ow, the lmmle eonlnte. Protlissoconch minute, nnscnlptnrecl 
excepting for a few iucrementnl s triae. Conch adorued \\·ith 
HmTow, noel eel, sharply cle,·a ted radials, 13 in n nm her on the 
cotypes, radiating fanlike from the tips of th e nmhones a nd 
per sisting to the ventral margin which the~· slmrpl~· crcnu­
latc. Incremental s tria tions best defined toward the Yeitlral 
ma rg in, and at the intersections ·with t h e costals . Lig·ament 
extemal, opisthodetic. DCJdition d elicate for so stnnly a 
shell. }fiddle eanlina l of right valve, h eaYy, hroadl~- trigoual, 
tl1e anterior and posterior cardinals sh or t and laminar; left 
anterior ca rclinal f ai rl:· he a v~·, the posterior more produC'ecl 
and more slender. Muscle tucl pedal scars distinct and reln ­
tinly large for so small a sh ell. Pallial line s imple, r cln ­
tinl:· distant from the er enate Yentral margin. 

Dimensions of cotypes : Right valn, heigh t and \Yidtll, 
:~ .0 millimeters; thiekness, 1.5 millimeters. Left ndn~ of 
another individual, h eight, 3.1 millimeters; width, 3.:3 m illi­
meters; thiekness, 1.4 mill imeters. 

T~·pe material: 'J'wo cob·pes, the right and th e left Yah·es 
of 2 indiYidnals, U . S. Nat. Mus. No. 372901. 

T~·pe locality: ( 'ollected h:· the State Geological Snrny 
of Florida. Gull~- on east side of vVhite 's Creek, 200 feet 
south of the bridge on the r oad to Knox Hill, 6.7 mil es sou th 
of Arg:de and 1.7 miles southeast of EuC'h eeanna, ·walton 
County, Florida . Shoal River formation of the Alum Bl uff 
group. 

F rmericaul ia a;Josc-it 11la is best separated from the Oak 
Grove V . scitula ])y the r elatively high er , sharper and more 
JialTOW ribs. rl'he llnmber is about the same in the two 
:-;peeics, from 12 to lG in sr:it11la, f r om B to Li in ohscn·e<1 
im1i,·ic1nals of aposcif 11la. V. a;J()stdula is the mo r e <1 c·liente 
sh l·ll a11d t he uml)OI!H1 angle is less acute tlHm in tl1e Oak 
Gn)\·c form. The Cl1ipola species V. f f'll-ia is a l ~e;w i L•r sl~ell 
witl1 hea,·ier rihhing and dentition. 

To Venl'r ir·anlia apos(·it11la arc r eferred t he "C'losc1~· 

allied forms imperfectly rn·csc• r ved in the Shoal River formn -
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tion'' cited under the discussion of V. scit,ula in 19268 • 

Distribution: Shoal River formation, localities 9958r, 
99G9r, 106031\ 10608P. 

Phacoides (Parvilucina) diktyota Gardner, new species 
Plate 5, Figures 2, 3 

Shell small but heavy, globose, subequilateral. Umbones 
full even to the minute, submedial and proximate tips. Dor­
sal margins gently inclined, the lateral margins ohscurel~r 
truncate vertically and rounding into the strongly curved 
base. A rather large posterior area indicated by an obtuse 
keel and the absence of radial sculpture. Lunule large, sun­
ken, sharply defined by the depressed contour and by the 
abrupt cessation of the sculpture both radial and concentric. 
Escutcheon also smooth, narrow, lanceolate, slightly less pro­
duced than the lunule. Tips of the umbones evenly threaded 
with fine sharp concentric lirae. Radial sculpture introduced 
·when the shell is between 2 and 3 millimeters high, developing 
into a fine even threading covering the disk from the poster­
ior area to the anterior but evanescing to\\1ard the ventral 
margin; concentric lirae sharper than the radial and oveT­
riding them, continuous from the lunule to the escutcheon 
but less strong towaTd the lateral margins, and much crowd­
ed ventrally. Ligament groove short, deeply inset along the 
posterior dorsal margin. Dentition rather heavy for so small 
a shell. Anterior cardinal atrophied, the posterior, a short 
subumbonal hook. Laterals, both anterior and posterior ex­
ceptionally well developed. Characters of the interior ob­
scm·e. Anterior muscle scar very short and broad for the 
group, the posterior smaller and more circular in outline. 
Pallial line distinct, simple, remote from the margin. Mar­
ginal crenations short but strong. 

Dimensions of holotype, right valve: Height, 4.0 milli­
meters; width, 4.0 millimeter s ; thickness, 2.0 millimeter s. 

Type material: Holotype, a right valve, U. S. Nat. l\ins. 
No. 372906. 

TviJe locality: U. S. G. S. Sta. No. 10603 o·ullv south of 
J ' h ·' 

the road and east of the bridge over 'Vi!hite 's Creek, on road 
from Eucheeanna to Knox Hill, 6.7 miles south of Argyle, 1.7 

8Garc1ner, Julia., 'fhe molluscan £anna of the Alum Bluff oTonp 
of li'l01·ida: U. S. Geol. Survey Prof. Paper 142-B, Pt. II, Astartacea, 
Cardita cca, Chamacea, p. 91, 19~6. 
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miles southeast of Eucheeanna, 1Nalton County, Florida . 
Shoal River formation of the Alum Bluff group. 

rrhe type is unique excepting for a single other badly erod­
ed and questionable valve. 

It has been named ~with some hesitation but it is excep­
tionally well characterized among the Parvilncinas by the 
globose form, well defined posterior area, sharply r eticulate 
sculpture and strong dentition. rrhe closest kinship is proha­
bly ~with the P. multil'ineata group. 

Distribution: Shoal River formation, localities 10603,., 
10608 1''. 

Phacoides (Callucina) cala Gardner, new species 
Plate 4) Figures 6-9 

Shell of moderate dimensions, rather thin for the group, 
moderately inflated, transversely oval in outline. Umbones 
acute, proximate and prosogyrate at the tips, slightly poster­
ior, not conspicuous. Shell constricted in front of the um­
bones; posterior dorsal margin feebly and obliquely arcuate; 
curvature of lateral and basal margins very low. Lunule 
small but deeply impressed, wider in the right valve than 
in the left. Escutcheon not defined. Prodissoconch smooth 
excepting for incremental striae, minute. Surface sculpture 
of hroad squarish ripples, fairly uniform in anangement on 
the umbones but becoming irregular and dying out away 
from the umbones, usually persisting, however, on the an­
terior portion of the shell; concentric sculpture of narrow, 
low, flat, not very uniform fillets, least feeble upon the in­
terradial channels, and of incremental striae with occasional 
pronounced resting stages. Ligament inset in a deep groove 
extending more than half the length of the posterior dorsal 
margin. Anterior right cardinal merged with the lunnlar 
margin, the posterior cardinal short, strong and deeply 
grooved; left anterior and posterior cardinals short and 
sturdy; rudimentary lateral teet11 indicated in the rig-ht 
nllve, hut 110 corresponding sockets developed in the left. 
Interior of the shell thickened slightly over t l1 e area of the 
adherent mantle. Anterior muscle scar narrow and much 
produced, the posterior smaller and less distinct. Pallial 
line simple~ distinct. Interior faintly rayed, the margms 
feebly crenate. 
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.Dimensiolls of eotypes : :Right nll,·e, height , 10.7 milli­
meters, ·width, 11.0 millimeters; tl1iclmess, 3.5 millimeten·L 
Ld't ,·nl\'e of another individual, h eigl1t, 10.2 millimeters; 
width, 10.7 millimrters; thielmess, 3.5 millimeters. 

'1\JW mnt.urial: Two cotypes, the right ancl left Yaln~::l 
of <liffurent indiYiduals, U. S. Nat. Mus. No. 372004. 

'1\pP locali ty : F S. G. S. Sta. No. 10603, gully south 
of t lw road and east of the hriclg·l~ over \Vhit e 's Creek, on 
roa.d from ~ucheemma to Knox Hill, G.7 miles south of Ar­
gyll·, 1.7 miles southeast of Eucheennna, ·walton County, 
Wlorida. Sl1oal Hiver formation, Alum Bluff group. 

i\ species c·losely related to Plwcoides ( Calluci11a) mla 
\\·as illdica ted under C otl ak·ia ( .J a gonia) in the earlier col­
ledions co\·cred h)· the 1926 reportn but there was no ade­
quate type material available at the time. The right cardinal 
in CalluciJW is bifid; iu Codaki.a (Jagonia), the analogous 
tooth is simple and the laterals much more strongl)· <levt>lop­
t~d in hoth the right and the left valves than they arc in 
r'alluciHa. Corlakia crosa. Dall from the Chipola fauna is ap­
parent!)· a worn Call11rina and is a smaller, heavier sh ell than 
r.. cala, with a cruder ornamentatiou, both radial ancl concen­
trie. rl'he vVhite 's Creek species nms mnrh the same wide 
range of nuiation in senlpture detail as that exhibited by thr 
Helluciua, section of Pltacoides, and in extemal aspeet the two 
groups may stro11gl)· resemble one another. 

Distrihntio11: Shoal Hiver formation, localities 106031', 

10608~', rolleetions of the State Geological SmTey of Florida. 

Diplodonta (Phlyctiderma) (glos subsp. ?) lampra Gardner, 
new species 

Plate 5, Figures 5-7 

Sh(• ll Hmal1, ,·er~· thin, polished without and within, "·ith 
subcircular margins and a moderately inflated disk. lTm­
},ones medial or slightly posterior, rather fnll, not eoJlspicu­
ons, with pointed orthog~Tate proximate tips. Anterior por­
t ion of 01c HliCll hroacll~· mHl e\'cllly arenatc, the posterior 
tlattellillg lest-J gradually aml the posterior dorsal margin 
obsenrcly tnmentc; ventral margi11 a smooth are. Onter snr­
faee smooth excepting for incremcJitals lea st feeble m1ter-

HGan1n('l'. -l11li a. 'l'he molluscan fauna of the Alnm Blnff gronp 
of Floric1n: !'. ~- Cleo!. ~nrvp~- Prof. Paper 142-C. p. 10B, 1 !!~6 . 
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iorly aml a H !l')' ol>senre and mi(']'oseopicnlly fine roughening 
of the shell. LigametJt dcepl~· inset, marginal, opisthodctie. 
Dentiti011 delieate; a short simple laminar anterior eardinal 
and a bifid posterior in the right valve and a bifid anterior 
and :,;hort laminar posterior i11 tl1e left. Adductor sears and 
pallial line ohseure. Inn er snrfaee faintly rayed. Tuner 
rna rgi n:,; smooth. 

Dimt' JJ sions of cotypes: Right valve, h eight, 8.4 milli­
meter:,;; width, 8.5 millimeters; thickn ess , 2.2 millimeters. 
L eft Yaln• of another indi\'iclual, h eight, 8.4 millimeters; 
~\\'idth, 8.6 millimeters; thickness, 2.1 mmimetcrs . 

Type material: 'l'wo cotypes, the right and left valves 
of differ ent imlividunls, U. S. Nat. .i\lns. No. :372903. 

'l'ype loeality: U. S . G. S. Sta. No. 2646, Oak Grove, 
Yello"· Hiver, Okaloosa County, Florida. Oak Grove sand 
of the Alum Bluff group. 

lt i:,; just possible that these forms may be the young of 
lhplodmlfa glos but though the outline is the same, none of 
the ehnractcristic punctate sculpture of D. glos could be dis­
<·erned. Furthermore, these shell s do not haYe the aspeet of 
immnturit)· although they nrc littl e more than half as large 
m; .r;los. lJi plorl onta plos ha s b een hith erto restricted in its 
knmn1 distribution to the Chipola whil e lampm is known only 
fro~ tlt e type locality at Oak Grove. 'rh e co-existent D. nu­
d e'ifo rJIIi s is Yery much more inflated and D. radiata is nn­
('Ommonl;· well characterized by the lirate inn er margins. 

Di strilmtion: Oak Grove sand, locality 2646P. 

Transennella caryera Ga:rdner, new species 
Plate 5, Figures 8, 9 

~hell small, 11ot very hen\';·, moderately inflated, ontte-
1 rigoJJal in outline. U mbon es cYenl;' rounded, snbcentral, the 
tips hl'n t inwnnl and forwanl. Lunule r elatively large, elong­
n1 e-<·rmlatt~, outlin ed hy n s!Jallo"· snlcns. Jj~seu1ch eon not <l e­
fin ed. 1\ ntcrior end Yc r~· sligl1tl.r howecl in front of the 
lunule, rou])(1ing smoo1hl)' into tlw UfH'.urvecl hnse. Posterior 
margin sligldly lnmch ed. Base lin e gently areuate. Outer 
surf<we in(']' eme ntnll~,. striate, tl1 e seulpture least feeble and 
irregular toward the dis tal and \' l'JJtral margin s . Ligament 
marginal , ndlter Hhort, opisthodetie. Hinge r elatin ly h eavy, 
normal. A n1erior nml medial right cardinals laminar, their 
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inner faces flattened and proximate; the posterior right 
cardinal more produced and elevated. Anterior and posterior 
left cardinals simple and laminar, the medial left cardinal 
trigonal and feebly bifid. Anterior left lateral short hut 
prominent, received in the short deep lateral socket on the 
lunular margin of the right valve. Adductor scars rela­
tively large, the anterior distinct, the posterior polished but 
rather obscure. Pallial sinus short, broad, steeply ascending. 
Pallial line relatively distant from the margin. Tangential 
grooves few in number, ·running at a very low angle to the 
edge of the anterior and ventral margins. 

Dimensions of holotype, right valve : Height, 4.6 milli­
meters; width, 5.2 millimeters ; thickness, 1.7 millimeters. 

Type material: Holotype, a right valve, U. S . Nat. 
Mus. No. 372912. 

Type locality: U. S. G. S. Sta. No. 10603, Gully south 
of the road and east of the bridge over White's Creek, on 
road from Eucheeanna to Knox Hill, 6.7 miles south of Ar­
gyle, 1.7 miles southeast of Eucheeanna, \¥alton County, 
Florida. Shoal River formation of the Alum Bluff group. 

This is the first record of Transennella in the Shoal River 
formation. 

The described species most closely related to 1'. caryera 
is Transennella santarosana Dall from the Oak Grove. The 
latter species is lo·wer relatively, more regularly striate con­
centrically on the outer surface and with deeper tangential 
grooves along the inner edges of the anterior and Yentral 
mm·gnlS. 

Distribution: Shoal River formation, localities 10603!1, 
10608r. 

Callocardia (Agriopoma) ca1ceola Gardner, new spe::ies 
Plate 7, Figures 3, 4 

Shell thin for the group, a deep, transversely elongated 
scoop, broadly rounded behind, narrow and snout-like in 
front. Umbones low but full, the tips bent forward and in­
ward, falling near the beginning of the anterior third of the 
shell. Lunule long and rather wide, defined by an incised 
line. ]}scutcheon not delimited but suggested by the flatten­
ing of the shell and the evanescence of the sculpture. Outer 
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surface crowded with raised concentric threads not uniform-
1!· continuous from the anterior to the posterior margin but 
tending to bifurcate and reunite. Ligament deeply inset, 
produced for about half the length of the posterior dorsal 
margin. Hinge normal, that of the left valve only known. 
Hinge plate thin, sinuous; anterior and medial cardinals 
coalescent, obliquely divergent beneath the tips of the um­
bones; posterior cardinal laminar, produced; anterior lateral, 
a dentate process near the anterior extr emity of the hinge­
plate. Muscle scars large but inconspicuous, particularly the 
posterior. Pallial line distinct, rather close to the margin. 
Pallial sinus very broad and shallow, the axis directed to­
ward the tips of the umbones. Inner margins simple. 

Dimensions of holotype, left valve : Height, 41.0 milli­
meters; width, 54.0 millimeters; thickness, 16.0 millimeters. 

Type material: Holotype, a left valve, U . S. Nat. Mus. 
No. 372888. 

Type locality: U. S. G. S . Sta. No. 10603, gully south of 
the road and east of the bridge over ·white's Creek, on road 
from Eucheeanna to Knox Hill, 6.7 miles south of Argyle, 
1.7 miles southeast of Eucheeanna, ·walton County, Florida. 
Shoal River formation of the Alum Bluff group. 

The type is unique. It differs from all the other Alum 
Bluff Callocardias in the greater dimensions and r elatively 
greater ,\ridth but r esembles in general outline and dimen­
sions the type of the subgenus, Callocardia (Ag·riopoma ) 
texasiana Dall, a Recent species in the western Gulf of Mexico. 
The Recent species, however, is broader and less produced an­
teriorly, the muscle scars are smaller and the pallial sinus is 
much deeper and acutely pointed. 

Distribution : Shoal River formatiou, locality 10603''. 

Pitar (Hysteroconcha [Lamelliconcha]) cypta Gardner, new species 
Plate 5, Figures 10-13 

Shell small, heavy, ovate-trigonal in outline, with high 
full umbones slightly posterior in position. Posterior dorsal 
margin obliquely arcuate, the lateral margin obtusely trun­
cate parallel to the vertical axis. Anterior margin bowed 
slightly at the lunule, the later al margin obliquely produced 
to m eet the base line in a sharp curve. Ventral margin ap­
proximately horizontal. Lunule rather large, cordate, de-
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fined hy a feebly incised lin e and h~- the weakening hut not 
the disappearance of the <'Oil<·entrir :-;rnlptnre. Escutcheon 
not differentiated . ]1}ntire outer :-;urfaee heav ily ribhed con­
centrically; ribs nllllling ahont :1 to tl1 e millimeter in the urn­
bona! region ami about 2 toward tlw \"eHtrnl margin; tabulat­
ed upon their outer snrfa<·.es, more or less undercut dorsally, 
most crowded anteriorl.Y, continuous across the disk hut not 
quite so wide posteriori:· and standing out from the rest of 
the shell as i11 Cltio11e . Ligament grooYe deep, inset, extend­
ing about half the length of the posterior don;al mm·gi11. 
Dentition strong, concentrated, Jmilt up from a we1l de­
veloped hinge plate. '!'he anterior right cardinal short and 
laminar, the medial short am1 trigonal, their inner faces flat­
tened and proximate; posterior right enn1innl lami11ar and 
produced. Left ~111terior cardinal ,-ery short and tl1in uniting 
dorsally with the trigonal medial eardinal; left posterior 
cardinal laminar and produced. A high lateral socket in 
the right valve to r eceive the short strong lateral of the left. 
Characters of the interior disti11ct if the shell is not too 
much weathered. l\[uscle scars relatively large. Pallial sinus 
broad, slightly ascending, acutely rounded at its ext remity 
near an ohscnre med ial thi ckening not sufficiently well de­
fined to he C'alled a rih, which cxtt•nds from the nmbonal r e­
gion almost to the lmse. Pallial line distind rath er far r e­
movet1 from the s impl e hut slight]~- thieke1wd nntral margin. 

Dimensions : Holotype, left ,·a lve, heigl1t, 12.3 milli­
meters; width, 13.2 millimeters ; thickness, ;) .2 millimetert>. 
Paratype, right valn (ill(1i,·idnal not fnll~- mature ), height, 
7.7 millimeter s; width, 8.0 millimete rs ; thiekness, 2.9 milli­
meters. Paratnle, left ,-alve of immature im1iYidual, height, 
5.5 millimeters; widtl1, 6.:~ millim eters; thi<'kness, 2.1 mi11i ­
meters. 

Type material: Holotypt·, r. S. Xnt. :\[us. ~o. :J/2866, 
and two parat:·pcs, r. S. ~at. ~fns. ~o . ~72m3. 

'l'ype lo<'ality: hl a ~nil~· 011 tht• east side of ·white'!> 
Creek, 200 feet south of th e bridge 011 the road to Kn ox Hill, 
6.7 miles l>). road south of A rg~·l c and nhont 1.7 miles south­
east of f1}neheeamw , \Valtou ( 'on11ty, Florida. ( 'ollection 
made h)' the State Geological Sm·,·e~- of li'lori<1n. Shoal Ri,·e r 
formation of the Alum Rluff gronp. 
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P.itar (Lam ellicmu;ha) (:ypta is a species uncommonly 
well characterized hy its rather crude blunt outline and the 
heavy tabulated ribbing. There is no described species witl1 
which it call he confused. The only other member of thr 
group recorded from the Alum Bluff, .\!iss .\1 anr.'· ':-; Chipoln 
specieR, has a very different outline and a distinct ornamenta­
tion. 

DiRtribution: Shoal River formation, localities JOfiO::V, 
10608", State Geological Survey of Florida. 

Chione (Chione) oulotricha Gardner, new species 
Plate 7_, Figures 1, 2 

Shell rather thin and delicate for the genus, tranRversely 
o\·nte-trigonal, smooth in outline aucl t·,·c·nl~· romH1c<1 from 
the tips of t.he umbones to the ventral margin. l JmboJie;; 
small, not promine11t, bent inward and forward. Anterior 
margin bowed in front of the lunule rounding smoothly into 
the ventral margin. Posterior extremity ohtnsely 1runcate, 
the posterior dorsal margin very slightly arched. Lunule 
small, relatively wide, <1elimitet1 by n deep suleus, e,·enly 
laminated, the lamellae in line witl1 those which adorn the 
disk. Escntcheon nanow, smo'oth in the nmhonal region hut, 
to\\·anl the ventral margin, with growth li1ws carriec1 across 
it with increasing promiJienec•. A rather well define<1 hnt. 
not eol!spicnous posterior area marked hy a ehange in the 
<lireetion of the <·oncentric lamellae and tl1 eir lo·wer eleva­
t.ion. Tips of the umhones sculptured witl1 fi1w regularl;· 
spaeed concentric threads which hecome rather abruptly 
more prominent and on the disk appear as prominent evenlv 
spaced lamellae, evenl~· crinkled along the hase of the onte.r 
surface hut smoothly corded along the upper Pdge; mieros­
eopieally fine wav~· lines hetween the lamellne; lamellae JH~ l' ­
sisting ·with uniform ele\·ation aeross the <lisk tl1c• l1alf of 1JJC'm 
disappenring n short diRtance in front of tlw lnnnlnr and 
anterior margins, the otl1cr half c•xpnnding ct])(l flaring ont ­
\1':11'<.1; lamellae <~oJJtimtous in nnlessened nnmlwrs a<·J·oss 11H· 
posterior area lmt C'ousiRtently lo\\·c·r and he11ding· town nl 
the umbones, the change in direction bceoming in<'n~asingl.'· 
prominent toward tlJC umbones. Ligament exterwd, ill<' area 
of attachment JJHlTOW. Hinge plate delicate, sinuous. 'l'ln·ce 
<"ardiwd tc•l'tll in thr right ,·alve, the opposing fa<·t~R of tl1e 
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anterior and medial teeth rounded as if to receive the com­
pressed hut anteriorly flexed cardinal of the left valve; pos­
terior cardinal obliquely produced to the margin of the hinge 
plate sepa rated from the medial cardinal by a rather wide 
deltoid socket. :Muscle scars rather large, not conspicuous. 
Pallial line and sinus easily traceable, the pallial line unusu­
all~- distant from the margin. Pallial sinus short, broad, 
linguiform, the projected axis cutting the dorsal margin at 
the lunule. Inner margin Yery finely crenate from the tips of 
the umbones along the lunular margin and the anterior and 
ventral margins to the posterior margin which is smooth 
within. 

Dimensions of the holotype, right valve : Height, 28.4 
millimeters; width, 36.2 millimeters; th ickness, 10.3 milli­
meters. 

Type material: Holotype, a right valve, U. S. Nat. l\[us. 
No. 372863. 

T~·pe locality : Ten :l\Ii le Cr eek, Chipola River, Calhoun 
County, Florida. Chipola formation of the Alum Bluff group. 

Cll'i.one ou lot1'·icha may well be in the direct ancestral line 
to the la te Miocene Cl1 ione criba1··ia Conrad, which it closel~c 
resembles in sculpture and dentition. 

Distrilmtion: Chipola formation, Ten Mile Creek, Cal­
houn county, Florida. Collected by the State Geological Snr­
ny of Florida. 

Chione (Lirophm·a) crossota Gardner, new species 
Plate 7, Figure 8 

Shell of moderate dimensions, not very heavy, transversely 
ovate-trigonal. Umbones bent inward and forward near the 
anterior third of the shell. Anterior lateral mar2:in str01wh · 

~ · I"> • 

bowed in front of the lunule, the posterior obliquely truncate, 
the nntra l broadly cmTed. Lunule wider in the right vain 
than in the left, impressed, sharply delimited. Rscutcheon 
lanceolate, defined by the contour of the shell and the abrupt 
disappearance of the concentric lamellae. Initial shell com­
pressed, trigOJwl, sculptnred only with a few (2 to 4) thin 
sharp lamella e and bet\\·een them faint, ven· fine, concentric 
striae; heavy concentric ribl1ing abruptly initiated and, sim­
ultaneously, an irregular radial striation on the ,·entral snr­
faee of the ribs; number of closed ribs variable ( 4 in the t~·pe) 
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gi,-illg place to upstanding flange::; frilled at the ha::;e, more 
or less recurved dorsally but thin-edged, persistent from di­
rectly behind the lunule to the posterior area where they 
abruptly narrow and instead of being thin, high and upstand­
ing herome rather narrow hea,-y lamellae directed outward 
at a low angle and, at the edge of the escutcheon abruptly 
disappear; faint concentric scratches in all the intercostal 
areas. Ligament attachment area narrow, slightly more pro­
rluced than the posterior cardinal. Hinge normal for the 
genus and the sub-genus; right valve dentition including a 
thin anterior, a moderately heavy deltoid medial and an 
elongated posterior cardinal; left cardinals radia tiug fan-like 
beneath the tips of the umbones, the medial the heaviest, the 
posterior the most produced; right posterior dorsal margin 
grooved a little to receive the edge of the left valve. Adductor 
scars and pallial line distinct. Pallial sinus short, angular. 
Inner lmmlar, anterior and ventral margins finely erenate. 

Dimensions of holotype, right valve; Height, 25.0 milli­
meters; width, 33.8 millimeters; thickness, 11.0 millimeters . 

Type material : Holotype, a right valve, U. S. Nat. Mus. 
No . 372865. 

Type locality: U. S. G. S. Sta. No. 10603, Gully south of 
the roall ancl east of the bridge over "White's Creek, on road 
from J1~urheeanna to Knox Hill, 6.7 miles south of Argyle, 
1.7 miles southeast of Eucheeanna, \\Talton County, Florida. 
Shoal Rinr formation of the Alum Bluff group. 

Cltione crossota is an end member of the group of C. cer·a­
mota and C . ·ulocyma Dall and the peripheral forms can not 
be separated ·with assurance. '-L'hc type of C . crossota is, how­
cnr, quite distinct from the type of C. ce·ramota. It is a 
smaller lighter shell, lower and relatively more transversely 
clOllp;atc with fe·wcr, higher, free-crlgccl ril1s. rrypiral form:-; 
are not abundant hut gradational individuals nrc vcn· com­
moll. .A.<1<1itional suhspceies might he made but there i:-; littk 
to be gaiuccl by increasing the names. '-L'he limitations of 
paleontolog-y nrc rcaJir.ecl in trying to interpret sueh a series. 
Aceonling to the latest concepts two closely relntc<1 form:-; 
clo not occupy exactly the same habitat but there nrc mam· 
differcllt factors such as slight differences in the salinit:· 
or food snppl:- or other animal life which \VOnld lea,·e 110 
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traee in the fo ss il fauna. In any case, tl1 er e seem to l1e m 
the -White 's Creek f auna at leas t four species occuning m 
greater or less abundance and grading and in t er g racling; 
Chiouc tr-imer'is, the largest and coarsest of th em all with 
more or less fu sed ribs ; Chione funiakens-is al so with fused 
ribs, a r a ther persistent radial sculpture, and a rath er thin 
shell; Chione cc1·amo ta, short and high with numer ou s rihs 
not fu sed but bent back and almost or quite touching the sh ell 
at the dorsal edge of the rib; and Chione crossota with a f ew 
high free ribs and a r elatively light tran s,·e rsel~· elongate 
shell. 

Distribution: Shoal River fo rma tion, locality 10603P. 

Chione (Lirophora ) cymaina Gardner, new species 
Plate 5, F igures 14, 15 

Shell rather large for the group, mass ive, trigonal. U m­
bon es small, high, flatt ened and pointed forward. .Anterior 
margin strongly bowed in front of the lunule, rounding 
smoothly into the ba se. Post erior margin obliquely truncate 
from the beaks to the ba se. Lunule large, cordate, defined by 
a sulcus, scooped out , and the A a ttened area directly in front 
of the umbones obscurely defined, in effect a lunule within a 
lunule, the entire area conug ated by the str ong g rowth lines . 
E scutcheon wide, sharply delimited, smoother than the lunule, 
the growth lines only faintly traceable upon it . Tips of um­
bones sculptured only with faint concentric lines and a f ew 
not ,·ery sharp nor prominent overlapping lamellae, the fir st 
lway~· billowy concentric rib initiated when the shell is less 

_ than half a millimeter high. Adult sculpture of r elativcl!· 
f ew- about half a dozen- ver y prominent , crude and irregu­
lar rihs, scratched on the dorsa l concave surface of the ribs 
·wi th inegularly spaced concentric lines and, on the ventral 
surface, r a ther faintly and irregularly lineatecl radially . Li g­
ament external , the area of attachment adequate. Dentition 
s trollg' and normal. A n terior ea rdinal of right Yah·e laminar 
a ncl cr owded l1y the lunular margill, not p er s isting to the 
margin of the hinge plate, th e medial cardinal feel1l~' l>ifid 
upon its dorsal surface, th e posterior cardinal producecl from 
the umbones to the wavy marg in of the hinge plate. Cnrdinals 
of the left ,-alve a lso three in 11umher, mor e uniform in si;~,e 
than those of the ri ght, the anterior thinner, howc,·er, tl11m 
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those behind it and the posterior the most protlnccd; a rein­
forcement at the base of the teeth near the nml)oncs cspccinl-
1~· between the posterior and medial teeth. Interior sligh tly 
thickened o\·cr the area of the adherent mantle. Pallial sca r s 
distinct. Pallial line and sinus nsnall .v traceable, the sim1<: 
short and angular, the apex of the angle pointed forward and 
upward. Inner margins ven· finely cr enate from tlJC tips 
of the umbones around the lunule, the anterior and Yentral 
margins to the edge of the escutcheon. 

Dimensions of cotypcs: Right valve, height, 32.3 milli­
meters; width, 39.1 millimeters; thickness, 12.8 millimeters. 
Left Yalve, height, 33.0 millimeters; width, 33.0 millimeters; 
thickness, 12.3 millimeters. 

'l'n)e material : Two cotypes, a right and a left Yaln~ not 
of the same individual, U . S. Nat. I\Ius. No. 372862. 

'l'ype locality: Collected by the State Geological Survey 
of Florida. In a gully on the east side of "White's Cr eek, 200 
feet south of the bridge on the road to Knox Hill, 6.7 miles 
by road south of Argyle and about 1.7 miles southeast of 
Eucl1eeanna, '.Valton County, Florida. Shoal Ri,·er forma­
tion of the Alum Bluff group. 

Chione (Lirophom) cy11W'ina is well characterized. rrhere 
is no other species in the Alum Bluff that has such heavy ribs 
and none in ·which the ribs approach so closely to the escut­
cheon. The species may be a progenitor of the later Miocene 
species, C ll ,iou c lat-il'i1·ata Conrad, the type of the subgenus 
Liropli ora. 

Distribution: Shoal River formation, locality 9957" ancl 
State Geological Survey of Florida. 

Chione (Lirophora) species 

A ,·en large undescribed species of Chione ( Dirnplw ra) 
is indicatecl in the limestone at Lake Butler, Bradford Coun­
tr. 'l'he shell is not preserved but the molds arc some of them 
more than 40 millimeters in height and more than 65 milli­
meters in width. The ribs arc very heavy and, exclusive of 
those upon the umbones, are 4 to G in number. rl'hey do not 
coalesee but pinch out abruptly a little in front of the poster­
ior keel as in Chione glyptocyma Dall and in most of t he 
(.'ltirmc (Liro JJlwra) from the Shoal River. In Clt ,ione sel-
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[a'}'(lsi, however, and in Chione cymaina, the heavy ribs merely 
break do\vn into the component lamellae. In general dimen­
sions, this Ch·ione far outstrips any of the described Alum 
Bluff species but the description must await better material. 

Petricola? senterfeiti Gardner, new species 
Plate 6, Figures 1, 2 

Shell moderately thin and convex, transversely ovate to 
subquadrate, gaping posteriorly; anterior end broadly round­
ed, the posterior warped and truncate, the ventral margin 
nearly horizontal, incurved. Umbones near the anterior third, 
not very prominent, incrementally sculptured, bearing 011 

their prosogyrate tips the minute ovate trigonal prodisso­
conch. No lunule, escutcheon or posterior area differentiat­
ed. Sculpture reduced to incrementals with occasional rest­
ing stages aml to a faint htteral threading or wrinkling per­
ceptible in one shell near the posterior margin only, on the 
other near the anterior as well. Ligament external, opistho­
detic, the groove deep and the nymph strong. Dentition 
reduced in the left valve to 2 divergent rudimentary teeth 
and between them and linked with the anterior, a third rudi­
mentary tubercle, all of them mounted upon the reversed 
dorsal edge of the valve. Interior surface warped and ir­
regular. Adductor scars fairly distinct, the subcircular to 
semi-elliptical posterior more so than the pyriform anterior. 
Pallial sinus very broad and deep, the ragged truncated 
lateral margin in line with the tips of the umbones, the 
ventral margin not continent with the obscure and remote 
pallial line. 

Dimensions of holotype, left ntln~ : Height, U.O mi1limc­
ters; width, 17.3 millimeters ; thi ckness, .J-.:3 millimeter!'. 

rrype material: Holotype, a left valve, U. S. Nat. ?lfus. No. 
372909; para type, U. S . Nat. l\Ins. No. 372914. 

Type locality: Senterfeit Branch, 4 miles southwest of 
Laurel Hill, Okaloosa County, lj'loricla. Collected bv the State 
Geological Survey of Florida. Oak Grove sand '? of the Alum 
Bluff group. 

rrhe species is known only from the holotypc and tlw 
para type. 

Both valves arc to a certain extent warped by their situs. 
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Distribution: Oak Grove sand?, Senterfeit Branch, 4 miles 
:'louthwest of Laurel Hill, Okaloosa County, Florida. Col­
lected by the State Geological Survey of Florida. 

Pleiorytis Conrad 

Ple·io1·yhs, Conrad, A cad. Nat. Sci. Philadelphia Pro c. for 
1862, p. 286, 1862. 

"Equi\·alve, ovate or oval, with radiating striae, gaping 
posteriorly; hinge of right valve with two widely diverging 
teeth; left valve with one direct thick triangular, bifid tooth 
under the apex, and an oblique compressed tooth posterior­
ly; sinus of pallial impression extending heyond the middle 
of the valves; muscular impressions large. (Miocene.)" 
Conrad, 1862. 

1\fonotype: Pleiorytis ovata Conrad (Day's Point, 
River, Virginia) =Pet?·icola centenaria Conrad, 1833. 
figs. 3, 4.) 

James 
(Pl. 6, 

Conrad placed this genus under the family Petricolidae. 

'rhe group of Pleiorytis centenar·ia Conrad has a limited 
geographic and stratigraphic range and perhaps for that 
r eason its dissimilarity to the type of Asapl1is, (Venus de­
flomta Linnaeus from the Bahamas, pl. 6, figs. 6, 7) has ap­
parently not been noticed. In Asaphis, as in many of the tel­
Iinicls, the tips of the umbones are bent inward and very 
slightly hackwa rd and there is no trace of a lunular spur 
across the cardinals. In Pleiorytis, as in Petricola and other 
venerids, the umbones are decidedly prosogyrate and the 
lunular spur is more or less developed. In Asapl1is, the bifid 
cardinal of the right valve is produced and oblique; in 
Pleiorut·is it is short and nearly vertical. Ill A.'WJJllis in the 
left valve the dorsal margin is tabulatecl in front of the bifid 
cardinal; in Pleiorytis there is a well developed laminar, left 
anterior cardinal. 

The general relationships of Pleio ·ryt·is were properly in­
clicated by Conrad, and though possibly it should he given 
only subgencric rank under Petricola, the habits of the animal 
arc not that of typical Prtricola, the shell is not adjusted to 
a boring situs and the consequent differences may he rec­
ognized generically. 'l'he genus may then be described as 
follows: 
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Shell of moderate dimm1sions, rather tlJiu, slightly gaping; 
tran:::;versely elongate, moderately inf-lated. Umbones an­
terior, not conspicuously prominent, the tips proximate . aml 
prosogyrate. Lunule and escutcheon not deYeloped. Pos­
t erior area f-lattened but not rostrate. Ligament strong, ex­
ternal. A slender spur from the lunular region carried across 
the cardinals. Teeth short, built up from a narro,,· hinge 
plate; a laminar anterior and bifid medial cardinal in the 
right valve, the posterior cardinal almost or entirely obso­
lete; a laminar anterior, bifid medial and laminar posterior 
cardinal in the left valve. Laterals not developed. Aclduc­
tor scars large, the pallial s inus broad and deep, not con­
fluent ventrally with the pallial line. Inner edges of the 
valves simple. 

The group is particularly characteristic of the middle and 
upper Miocene of the Eastern seaboard of the United States. 

P et·ricola (Rup ellaria) ltarris·ii Dan has a hinge identical 
with that of Ple·io ·rytis cent enaria and may, as indicated by 
-V\T. C. Mansfield,1" he nothing more than a much warped in­
dividual of that species. vVarping is not common in the group 
but it is present to a Yery considerable degree in a few in­
dividuals. Petricola (P ctrico laria) calv ertensis Dan 1s 
similar in sculpture but is more cylindrical and though the 
hinge is rather badly broken it does not seem to have the 
hinge plate so well de\'elopecl as that of Pleion;t·is. 

Pleiorytis bowenae Gardner, new species 
Plate 6, Figures 5, 8, 9 

Shell rather small and thin for the group, trans,·ersely 
elliptical in outline, slightly gaping, moderately inflated. Um­
bones fairly high for the group, not very full, the tips proxi­
mate and prosogyrate, falling near the anterior third. Dorsal 
margins nearly horizontal; the anterior lateral margin broad­
ly rounded to obscurely truncate, the posterior lateral margin 
more oblique than the anterior, the base line nearlY h~ri­
zontal medially, hroadly upcmTed in front. Posteri~r area 
flattened but with no defined rostrum. Lunule and escut­
cheon not developed. Entire outer surface finelY threaded 
with wavy radials, irregular in prominence and ar~·angement, 
running about 6 to the millimeter toward the ventral margin 

1"lVIansfielc1, ·w. C., Fla. State Geol. Survey Bnll. 8, p. 149, 1932. 
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and double that number in the umbonal area. Ligament ex­
ternal, the groove deep and the nymph r elatively ·wide. Denti­
tion delicate, a slender spur from the lunular region ca nied 
aeross the cardinals. Hinge of right val\'e not well preselY­
ecl. A laminar anterior cardinal indicated, a heavier medial 
cardinal and the margin .of the ligament nymph pinched and 
elevated, possibly to function as a posterior cardinal. A 
slender laminar anterior cardinal in the left valve, a bifid 
medial cardinal, and a slender but eleva ted posterior cardinal. 
No trace of laterals in either valve. Interior retaining the 
scars rather clearly. Anterior adductor sear P? riform, the 
posterior semi-elliptical, both of them placed well up under 
the dorsal margins. Pallial sinus very deep; the dorsal mar­
gin nearly horizontal, its squarely truncate lateral extremity 
in line with the umbos, its ventral margin running haekward 
at a nry low angle to the obscure pallial line. Edges of 
,-ah·es thin, faintly rayed bu t not cr enate. 

Dimensions of cotypes : Right valve, height, 20.5 milli­
meters ; width, 31.8 millimeters ; thickness, 6.0 millimeters. 
Left valve, height, 20.4 millimeters; width, 31.6 millimeters ; 
thickness, 6.3 millimeters. 

'l'ype material: 'l'wo cotypes, a right and a left ,-alve 
not of the same individual, U . S. Nat. Mus. No. 372907. 

Type locality : Shell Bluff, Shoal River, ·walton County, 
Florida. Shoal River formation of the Alum Bluff group. 

'l'he species is named in honor of Miss Nell L. Bowen. H er 
cheerful interest and continuing patience have r elieved the 
drudgery associated with the Alum Bluff manuscript since 
the beginning of the work. 

Ple,iorytis bowenae is closely r elated to P. centena1·'ia Con­
rad of the Chesapeake fauna. It is not so large, it is thinner, 
and, as a rule, more elongated transversely, and the spur 
from the lunular region is less prominent than in the Chesa­
peake species. In a1l superspecific character s the two forms 
are identical. 

IJ-ist·rilndion : Shoal River formation, Shell Bluff on Shoal 
River, ·walton County, Florida. 

Semele species cf, S. chipolana Dall 
Plate 7, Figures 5-7 

'l'he most of tho material upon whieh S wmd('. cll'i}Jnlana 
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was established is so fragmentary that it is difficult to prop­
erly evaluate the age and individual as contrasted ·with the 
specific variations. Among the collections made by the State 
Geological Survey of F'lorida is a young specimen (U. S. 
Nat. Mus. No. 372910) from the Chipola of Ten Mile Creek 
which though rather more compressed and more :finely sculp­
tured than the usual S. chipolana is probably the young of 
that species. It is considerably lower relatively than the type 
of S. chipolana, a difference due in part to age variation and 
probably in part to the greater r elative height of the shells 
from Alum Bluff, the type locality, than of those from 
Bailey's Ferry and Ten Mile Creek. This young shell is 
figured in the hope that it may be of use in determining rela­
tionships w'hich can not be clearly established from the 
available material. 

Another left valve (U. S. Nat. Mus. No. 372911) of the 
same group or species was collected at Oak Grove. This .shell 
is larger than No. 372910 but not fully mature. This is doubt­
less the same species as that to ·which reference was made 
in the Alum Bluff report of 192811• The material is still in­
sufficient to determine the r elationship between the Oak 
Grove and the Chipola species. There are certain differences 
in the character of the lunule and the escutcheon and the 
posterior area and in the spacing of the concentric lamellae. 
They may be specific but that still remains to be proven. 

Donax species 
Plate 8, Figure 1 

A single broken right valve of a very large Donax 32 milli­
meters high and probably more than 55 millimeters wide was 
recovered from the Shoal Ri,·er formation on .. White's Creek. 
There is nothing like it in the described Alum Bluff faunas. 
The umbones are at the apex of an angle of about 110° and 
behind them, the shell is acutely truncated much as it is in 
Donax striatus Linnaeus of the recent \Vest Indian fauna. 
As in Donax st1·iatu.s, also, the medial portion of the disk is 
somewhat fiexuous, and the subsurficial radial sculpture 
strong and relatively coarse upon the disk, but finer and more 
crowded upon the posterior area. In external aspect these 

11Gardner , J nlia, The molluscan fauna of the Alum Bluff group 
of Florida: U. S. Geol. Survey Prof. Paper 142-E, p. 204, 1928. 



ADDITIONS TO MOLLUSCAN FAUNA ALUM BLUFF GROUP 43 

two species are very similar although the Miocene form is 
a little larger than any of the Recent r epresentatives observ­
ed. In hinge character s, however, they differ willely. The 
Miocene specimen is very much worn but, certainly the an­
terior la tcral which is well developed in the Recent species 
was not present in the Miocene. The other hinge elements 
of the J.Iiocene val\·e are apparently normal for Donaa; sensu 
stricto. The ligament groove is short and deep. The car­
Llinals ·wer e probably normal and there a r e remnants of a well 
defined lateral socket. rrhe characters of the interior n r e 
obscure. rrhe muscle scars seem rather small. The pa1lial 
sinus is rudely quadrate, almost horizontally directed, the 
\·entral rna rgin possibly coalescent, and the dorsal parallel to 
it and about the same distance from the ventral that the ven­
tral is from the margin. The marginal cr enation is not vcnr 
strong though probably much of it has been lost by ·wearing. 

This sp ecies of which we have no worthy type material, 
combines in a r emarkable manner the external aspect of the 
Donax of the type commonly known as Chion ·with the hinge 
character s of the much smaller, more cylindrical Pa1·adonax , 
the type of which was described from the lower and middle 
Miocene of southern France. 

The specimen is No. 372889 of the U . S. National Museum, 
collected by the Florida Geological Survey from the Shoal 
River outcrop in a gully on the east side of ·white's Creek, 
200 feet south of the bridge on the Knox Hill road, 6.7 miles 
by road south of Argyle and about 1.7 miles southeast of 
E ucheeanna, ""Walton County, Florida. This is the same 
locality as that indicated by Sta. No. 10603 of the U. S. 
Geological Survey. 

Mactra (Mactrotoma) profragilis Gardner, new species 

Plate 8, Figures 13, 14 

Shell rather small for the group, exceedingly thin ancl 
fragile, highly polished, ovate-trigonal in outline. Posterior 
area slightly depressed, sharply delimited by a difference in 
the concentric wrinkling and by the raised thread along the 
margin. Umbones smoothly contoured, the tips proximat e 
and feebly prosogyrate. Lunule elongate-cordate, defined by 
a shallo\v depression; escutcheon narrow lanceolate. Surface 
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:-;mootlt excepting for an incrementa l wrinkling, most pro­
uouncccl upoll the posterior area, and sltort, fortuitous, obli­
que thrcadlcts in front of the rostral cxtrcmit:'. '!'races of 
eolor banding still preserved. Ligament marginal, the area 
of attachment short and slender, the resilium strong and at­
tached to a fairly deep but not very wide chondrophore, 
apically roofed, the chondrophore and ligament area separat­
ed by a shelly plate. Anterior and posterior cardinal lamellae 
thin, sharp and prominent, the rather broad trigonal area 
between them for the reception of the V-shaped cardinal of 
the left valve; a deltoid accessory lamina developed slightly 
dorsal and anterior to the anterior cardinal lamina; dorsal 
and ventral clasping lamellae developed upon the \valls of 
the anterior and posterior lateral grooves ncar the umbones, 
the dorsal lamellae springing from the walls at right angles, 
the anterior ventral lamella in line with the anterior cardinal 
and its accessory. Lateral grooves not entirely analogous 
to the lateral grooves of H em'imactra since the teeth of the 
opposing valve are short and contained only in the dorsal 
end while the ventral half is filled only with the soft parts. 
Adductor scars fairly large and rather high, the anterior 
,,ery obscure. Pallial sinus broad and deep, the anterior ex­
tremity in line with the umbones, the ventral margin near 
but not confiuent with the pallial line. Pallial line obscure. 
Interior of shell somewhat wrinkled and rayed, especially to­
ward the ventral margin. 

Dimensions of holotype, right valve: Height, 31.8 milli­
meters; width, 46.0±. millimeters; thickness, 8.0 millimeters. 

'l'ype material: Ho~ot.rpe, a right va lve, U. S. Nat. Mus. 
No. 372908. 

'l'ype locality: Oak Grove, Yellow R,iver, Okaloosa Coun­
ty, Florida. Oak Grove sand of Alum Bluff group. 

Mactra JJrofrag,ilis differs from the late 'l'ertiarv and Re­
cent M. fmgilis in the higher, more inflated umbones the 

' more narrow c hondrophore and the greater concentration of 
the hinge. 

Distribution: Oak Grove sand, Oak Gro,,e, on Yellow 
River, Okaloosa County, Florida. Collected hY the State 
Geological Snney of Florida. Rare. · 
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Sphenia sente.rfeiti Gardner, new species 
Plate 8, Figures 2-4 

Shell small, ver~- thin and inegular in its transversel~T ellip­
tical outline, concave, probabl~- iuequivalve. Bea.ks broad, 
flattened upon their summits, the tips acute, turned forward 
and proximate, placed well in advance of the medial line. 
Anterior extremity rounded with comparative regularity. 
Posterior extremity flaring for the extrusion of the long 
siphons. Ventral margin more or less bent inward. Outer 
surface wrinkled and cross wrinkled, the irregularity of the 
sculpture abruptly increasing when the shell is a bout half 
grown and taking on the irregularities of the situs. An 
acutel~r angular posterior keel developed upon the earlier 
portion of the shell, obsolete ventrally, the sculpture behind 
it a little sharper than upon the disk. Ligament intenwl; 
right chondrophore subumbonal; left chondrophore rather 
small, spreading and obliquely produced posteriorly, merging 
with the dorsal margin. Hinge edentulous excepting for the 
modification of the right anterior dorsal margin into a small 
trigonal subumbonal denticle. Interior more or less warped 
and rippled, the shell so thin that it reflects the irregularities 
of the outer surface. Scars not showing up well on so thin 
a lining. Anterior , adductor obscure, linguiform, rather 
low; posterior adductor more distinct, larger, semi-elliptical, 
placed high up under the dorsal margin. Pallial sinus broad, 
and broadly rounded at its extremity near the median ver­
tical. Pallial line obscure. 

Dimensions of cotypes: Right valve, height, 3.3 milli­
meters; width, 6.0 millimeters. Left valve, height, 3.5 milli­
meters ; width, 6.0 millimeters. 

Type material: Two cot.rpes, a right and a left valve not 
of the same individual, U. S. Nat. }\,{us. No. 372905. 

Type locality: U. S. G. S. Sta. No. 10659, 1'anner 's Mi1l 
( olcl Senterfeit mi1l), 4 miles southwest of Laurel Hill, Oka­
loosa County, Florida . 

Spli euia scnterfeit·i is the first of the genus to be recorded 
from the Alum Bluff faunas . 'l'he later 'l'ertiary Sphenias 
are a1l of them heavier she1ls, more or less attenuated pos­
terior l ~T. 

Distribution: Oak Grove sand, locality 106591l. 
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Corbula (Caryocorbula) cala Gardner, new species 
Plate 8, Figures 8-12 

Shell solid but well formed; inequivalve, the margin of the 
right valve folded over the left, the overlapping more pro­
nounced posteriorly than anteriorly. Transversely trigonal 
ovate in outline, sharply rostrate behind. Umbones broad, 
moderately prominent, slightly anterior, the tips proximate, 
incurved and prosogyrate. Anterior end of shell s~·mmetric­
ally rounded. Posterior end produced along the rostrum and 
obtusely pointed. Base line gently upcurved laterally. 
Lunule and escutcheon indicated by the evanescence of the 
sculpture but not sharply defined. Sculpture concentric, in­
rremental and irregular upon the umbonal area, becoming 
stronger toward the \'cntral margin am1 <lc\·cloping i11to 
clapboard-like ribs with a dorsal overlap; rostral seulpture 
relatively fine sharp and irregular; sculpture similar in char­
acter upon the two valves, possibly a little stronger upon the 
left. A very obscure radial warping of the shell barely per­
ceptible but no radial sculpture. Ligament internal, mounted 
upon a cuneate chonodrophore projecting from the left pos­
terior dorsal margin and received in a deep, subumbonal 
~ocket in the right valve. Right cardinal heavy, horizontally 
compressed, upturned at the tip, received in a corresponding­
]~, wide socket beneath the left umbo. A small tubercle at 
the margin of the chondrophore in the left valve and a cor­
responding depression in the right valve. Mantle cavity ex­
cavated, its margin warped and thickened. Adductor scars 
large and distinct, the anterior reniform and very close to 
the anterior extremity, the posterior broad, rounded ventral­
ly, truncate dorsally, set close to the posterior lateral margin. 
Pallial line distinct, running closer to the margin posteriorly 
than anteriorly, slightly incurved between the posterior ,-en­
tral extremity and the adductor scar. Gutter near the margin 
of the right valn indicating the line of closure of the left 
and running vet-r close to the edge anteriorly, not so close 
posteriorly. 

Dimensions of holotype, double valves: Height, 9.2 milli­
meters; width, 14.2 millimeters; thickness, 6.4 millimeters. 

Type material: Holotype, double valns of a single indi­
vidual, U. S. Nat. Mus. No. 372900. 
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Type locality : Collected by the State Geological Smvey of 
Florida. Gully on the east side of \Vhite 's Creek, 200 feet 
south of the bridge on the road to Knox Hill, 6.7 miles by road 
south of Argyle and about 1.7 miles southeast of Eucheeanna, 
Walton County, Florida. Shoal River formation of Alum 
Bluff group. 

Corb~tla ( Caryoc01·bnla) calais one of the group of Chipola 
species represented by C. sphen·ia and sanla Dall and fmur· i 
Gardner . . CMbula sphenia is larger and more strongly ancl 
regularly sculptured; Corbula sanla is more flexuous and 
attenuated behind and more regularly sculptured; and Cor­
hula fmn c·i is smaller and not so finely sculptured. 

The type is unique. 

Distribution: Shoal River formation. Collection made by 
the State Geological Survey of Florida from the same localit~, 
as that represented by No. 10603. 

Architectonica quadriseriata waltonensis Gardner, new subspecies 

Plate 9, Figure 1; Plate 10, Figure 4 

Shell of normal size for the group and of normal propor­
tions. 'Whorls very broadly and feebly inflated, 7 or 8 in 
number, including the small, loosely coiled protoconch of 
111:2 volutions. External sculpture dominantly spiral, similar 
in general character and in the details of the number and 
anangement of the spirals to A . quadrise1··iata s.s. but more 
subdued and less persistent; incrementals more shallow and 
more distant than in the Jamaican or even in the Oak Grove 
race, obliquely undercutting the lo\Y fillets so that they ap­
pear to be made up of a series of minute, O\'erlapping tiles ; 
sulci beginning to evanesce as early as the sixth whorl, where 
they appear for the most part as incised, linear grooves cut­
ting obliquely across the spirals, r eplaced on the body whorl 
by microscopically fine striae ; basal sculpture much r educed. 
Umbilical pit outlined by a wide and heavily corrugated 
spiral, which is separated by a profound sulcus from the 
somewhat rugof::ie band outside of it. Periphery outlined by 
a heavy cord and just within it hut separated from it by a 
very fine threadlet, another cord of almost equal size and 
also simple. Area between the umbilical and peripheral 
fJpi n d s ahout half the width of the entire base, feebly convex 
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aliCl smooth in the adult excepting for 2 or 3 faint sp irnl stria­
tions nncl incr emelltal scratcl1cs which radinte from th e um­
hilienl keel. Sutmes so deeply cllannclcd that the p r ofile of 
the spire is interrupted nnd tl1 e whorls nssume a g ihhosity 
greater than that w'hich they really possess . Character s of 
aperture normal for th e species . Umbilical funnel a trifle 
HHlTower and less open than that of A. quadriscriata s.s . 

Dimensions of holotypc: A slightl~r imperfect specimen, 
height, 14.0 millimeters; maximum diameter, 26.0 millimeter s. 

'l'~·pe material: Holotype, U . S. Nat. Mus. No. 351313. 

T ype locality : U.S. G. S. Sta. No. 3742, Shell Bluff, Shoal 
River, 'Walton County, Florida. 

The subspecies differs from the Bowden form onl~· in the 
somewhat less flattened ·whorls, the less ornate and less per­
sistent sculpture, the channeled suture, the slightly smaller 
umbilicus, and in the development of only one instead of two 
spiral bands encircling the heavily corrugated uml1ilical 
spirnl. 'l'he Oak Grove race is intermediate in the charaeter 
of its sculpture between the Bo"·clen and the Shoal River 
races. In the profile of the spire and the consequent outline 
of the umbilicus it r esembles the former. Arcll'itcctou ·ica bd­
lastriata var. v ·icksburgens·is (Dall) is probabl~· more close­
]~· allied ·with the gmnulata group than it is with the bel­
laskiata. It differs from the Shoal River race in the some 
what more elevated and more. rounded outline, r ather finer 
sculpture upon the sides of the spir e, and the m ore ornate 
base and most obviousl~· in t he exposure of the peripheral 
spiral as a fine piping directly behind the suture lin e. 'l'he 
species is the most common representative of the genu s ·with­
in the Shoa l R.iver beds. 

Distribution: Shoal Ri\·er fo rmation , localities 374~'', 
3856", 2238", 5618". 

Architectonica alvear Gardner, new species 
Plate 9, Figure 2; Plate 10, Figul"es 5-6 

Shell of moder ate size for th e genu s, somewhat rounded, 
suggesting in outline a Yer ,\· low beehive. \Vhorl s a hout 7 lj~ 

in number, including the small, loosel)· coiled protoconch of 
approximately 11/:.! voluti ons, the initial half turn, howeYer, 
largely immersed. vVhorl s of conch flatten eel lJchn:cn the 
channeled sutures, the body whorl somewhat tumill, sharply 
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angulated at the periphery, and flattened upon the base. 
Sculpture ,-er)· simple for the genus; earliest spiral initiated 
as in others of the gmnulata group directly behind the 
suture on the first turn of the conch, growing increasing])· 
prominent and more sharply granulose until the ultima, where 
it tends to flatten out and become more simple; a second spiral 
introduced soon after the first directly in front of the suture 
but this is quickly reduced to a series of fine incremental 
puckerings; \\·ide, flattened interspiral area smooth excepting 
for oblique incremental rugae which are most pronouncecl 
upon the spire and correspond in number to the posterior 
puckers and the granules of the anterior spiral. Periphery out­
lined by a verr heavy, rounded, feebly corrugated cord which 
appears to be wider on the basal surface than upon the apical, 
and a second strongly rounded and well eleva ted cord de­
nloped upon the hase just within the peripheral spiral and 
separated from it by only a deep linear sulcus. Umbilical 
carina sharp, outlined by a wide denticulate spiral; outer 
margin separated from the flattened, more or less rugose 
spiral which surrounds it by a narrow but deep channel; area 
hetween the umbilical and peripheral spirals flattened, smooth 
excepting for radial growth striae and a vague spiral sulcus a 
little less than half-way from the periphery to the umbilicus. 
Umbilical pit rather large, open to the apex, the wall display­
ing the umbilical keel of the successive whorls. Shell broken 
at the mouth and characters of a11erture not well known. 

Dimensions of imperfect holotype: Height, 17.0 milli­
meters; maximum diameter, 25.0 millimeters. 

Type material: I-Iolotype, U. S. Nat. ·Mus. No. 350446. 

Type locality: U. S. G. S. Sta. 5633, Oak Grove, Yellow 
River, Okaloosa County, Florida. Oak Grove sand of Alum 
Bluff group. 

A ·rchdectoniw alvcar is allied to A. amph·itcnna Dall from 
the Miocene of 1\'[aryland. It is relatively higher, however, 
with a more prominent and, on the spire, more sharply an­
nulate anterior spiral. 'rhe young are discoidal in outline. 

A1·cltdfctonica qnadr·ise·riata waltonens·is is lower than A. 
alv ear and the whorls are more flattened and more deeply 
channeled at the sutures. Intermediate spiral fillets are pres-
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ent in waltoncnsis which on the later whorls are as strong 
as the anterior and posterior spirals. 

~l_'lte species is restricted in its distribution to the Oak Grove 
saud. 

Distribution: Oak Grove sand, localities 2646c, 5632r, 5633r, 
70:34''. 

Architectoni::a (Psilaxis) verecunda Gardner, new species 
Plate 10, Figures 1-3 

Shell small, a much depressed cone, acutely angulated at 
the periphery, flattened upon the basal surface, and broadly 
rounded in the apical region. Nucleus porcellaneous, large, 
ill-shaped, broadly inflated, completing a little more than a 
single revolution, strongly differentiated from the conch both 
by the a hrupt change in the texture of the shell and by the 
initiation of the eonchal sculpture. vVhorls of conch 3 in 
number in the unique type, which is probably not fully ma­
ture; earliest whorl obscurely rounded, the two later volu­
tions flattened laterally. Sculpture very simple; two narrow 
ornate bands of equal width marked off by incised lines, the 
one placed directly in front of the suture and the other direct­
ly behind it; a second anterior, non-crenate, and slightly 
uarrower band delimited by a more feebly incised line, set 
about one-third the distance from the anterior to the posterior 
suture. Suture line deeply impressed but very narrow. 
Periphery of body wound with a very strong cord ·with a 
second cord equally strong revolving on the base directly in 
front of it and separated from it by only a linear interspace. 
Area between the umbilicus and periphery broacll~r rounded, 
devoid of spiral sculpture excepting for a feeble thread, de­
limited by incised lines revolving about one-third the distance 
from the periphery to the umbilical keel and marking tlw 
outer limit of the radial sulci of the umbilical area; keel 
sharply crenulated, set off by a deeply impressed channel. 
Incremental sculpture manifested in the puckcrings of the 
base, the crenate bands upon the spire, ancl the Yer~T faint 
striae on tlJC smooth medial portion of the whorl. Aperture 
rmlely quadrate, sharply angulated nt the peripheral and 
umbilical keels and at the union of the parietal wnll ·with the 
labrum and the pillar. Outer lip Yer~r thin nud sharp. Body 
wnll thinly glazed. Umbilicus smnll, its diameter less than 
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one-third that of the entire base, persistent to the apex, re­
vealing " ·ithin, the umbilical keels of the earlier volutions. 

Dimensions of holotype: Height, 4.0 millimeters; maxi­
mum diameter, 6.5 millimeters. 

Holotype: U.S. Nat. l\fus. No. 352117. 

'l'ype locality: U. S. G. S. Sta. 5618, 3V:2 miles southwest 
of De Funiak Springs, "Walton County, Florida. 

A rchdectonica ve1·ecunda is interesting as the first recori:l 
in the Floridian l\liocene of the section Psila.Tis "Woodring 
(Miocene mollusks from Bowden, Jamaica: Carnegie Inst. 
"Washington Pub. No. 385, p. 355, from the Bowden of the 
"West Indies. 'l'ype, .fh ch,itecton'ica krebsii :Morch. Recent 
in the vVest Indies and Florida). rrhe section is characterized 
b~r the very large nuclear whorl and a sculpture of spiral 
cords girdling the periphery and the umbilicus. All of the 
observed species are small. Recent r epresentatives have 
been recorded from the western Atlantic and the western 
Pacific. The Shoal River shell differs from the two described 
Bowden species in sli~rht details of the spiral sculpture and 
in the stronger incremental striae which have sufficient depth 
and regularity to bead the spirals upon the dorsal surface. 

Distribution: Shoal River formation, locality 5618". 

Melanella (Melanella) makista Gardner, new species 
Plate 10, Figures 7-9 

Shell imperforate, straight, moderately slender and rather 
large for the group. Porcellaneous, highly polished, devoid 
of sculpture. vVhorls narrow, appressed, slowly and regular­
!~· increasing in diameter, flattened laterally, slightly under­
cut anteriorly, probably exceeding 20 in number in the perfect 
adult. Body ·whorl about one-third as high as the entire 
shell, broadly rounded at the periphery. Extreme tip not 
preserved and characters of protoconch not known. Faint 
brownish flammules which may be the remnants of a colour 
pn t1em occasionally visible on the conch. Suture strong. 
Aperture o l1liqu ely lo hate, acu tcly a ngu la tccl posteriori~' . 
Outer lip expanded and slightly pouting, not thickened, 
rounding smoothly into the labium ·which is thickened and 
closely appressed against the body wall. Umbilicus entirely 
elosed but faintly indicated by a very narrow, depressed and 
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areuate area along the margin of the sha rply raised and 
thickened hasal portion of the inner lip. 

Dimensions of lwlotype: Height, 23.0± millimeters; 
greatest diameter, ().4 millimeters; height of aperture, 5.0 
miJJimeters. 

'l'ype material: I-Iolotype and 1 juvenile para type, U. S. 
Nat. :Mus. No. 483782. A figured individual probably refer­
able to the same species. 

Type locality: U. S. G. S. Sta. No. 3856, G miles west­
llorthwest of 1\:fossyhead, Shoal River, ·walton County, Flor­
ida. Sl10al River formation of the Alum Bluff group. 

Jfl'la ·;u~lla makista resembles Jlfela11 ella magnoliana Gard­
ner aml Aldrich from the higher l\Iiocene of Florida and the 
Carolimts in the many slowly enlarging whorls separated by 
eonspi<'nous suture lines. The Alum Bluff species is the more 
slender, and the bod~' whorl relatively shorter and more 
ahruptl.r eonstricted. 

Distribution: Shoal River formation, loeality 385fiP. 

Typhis pterinus Gardner, new species 
Plate 10, Figure 10 

~hell polished, of moderate dimensions for the gemu;, rather 
tl1in aud quite slender except ing for the flange-like varices; 
spire sealariform; body including the varices cuneate; maxi­
mum <liameter falling a little in front of the median hori­
:;;ontal. vVhorls of conch probably 6 in number in the adult, 
Yer:· <'lo:-:d:· appressed, the posterior margin creeping up a 
lit11l' upon the preceding whorl, acutely angnlated at the 
pt'ripher:·. Slwnlder F;lightly eouca,·e, more or less corrugat­
<'<l h_,. the i11ternnical tnbeF;; sideF; of whorls flatt ened, slightly 
iJJ(']iJJcd toward the axis; l1odY some\Yhat rounded mediallY . . ' 
g"l!n1l:· <'OJlC'H\'(' anteriorly. Sutures linear, inconspicuous, 
:~.ig·:;;ag-ing- aroun<l the nuiccs. Protoconch known onlY from 
t l1 e linn I \1-]JOrl lmt nppnreJJtl:· smnll, smooth, and Yen: highly 
lloliKhed. OrlelJing of couch indicate<l hy a chnno·p in the te:x-

.... • M 

lure of the shell nncl hy the initiatiou of the nxin] sculpture 
in the form of obtnst~ tuherele:,;. Primary nuices 4 in num­
ber, tlJC termi11al Yarix a rather broad, .laminar flange, the 
other :3 hody nuices compressed, acutely angulated ridges. 
t Prmimding at the shoulder i11 compressed, posteriorly direct-
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ed tubes; short circular tubes al so developed in the inter­
varical areas directed at right angles to the axi~ of the shell, 
perforate at their outer extremities but onl? the last tube i11 
direct communication with the hody cavity. Spiral sculpture 
r estricted to very fine, feeble, rather distant, and more or less 
irregular liration s, often obsolete altogether upon the spir e, 
str engtheuiug toward the aperture and usually 3 to 5 i11 
number upon the terminal w)ng, absent upoll th e anterior 
eanal. Incrementals macroscopic, r etraetivc and somewll:tt 
an~natc upon tlt c sh9uldcr, fl exuous npou the anterior canal 
and r elatively prominent upon the apertural surface of the 
terminal varix, where they arc quite st ron gly crcnnlatell HlJ(1 

arc pnekered into th e fine, sharp spiral lira e. Apertural 
opening rath er small, oval in outline, widening a littl e pos­
teriorly, the margin elevated sli ghtly above th e hotly surface : 
peri stome eontinuous, smoothl y rounded; inn er snr f<H'<! Ycry 
~moothly glnl':cd; area between th e lahral varix and 1ltnt di ­
rectly hcltind it filled with a rather thi11, trigoiiHI plntt•. .\ u­
terior canal short, compressed, fceblv inclined tfrwn rd 111'' 
right, the former canal s, one to each varix, supcrimpos r.d hut 
diverging very slightly at their anterior extremiti es. 

Dimension s of holotypc: H eight, 20.0± millimeters; maxi ­
mum diameter in cluding varices, 13.0 millimeter:-;; 1liam rd1!l' 
at right augles to maximum diameter, 8.0 millimeters. 

'rypc materi al: Holotype, U. S. Nat. Mns . :nlSfiO. 

'l'ype locality: U.S. G. S . Sta. No. :n42, S l1 ell Hlnff, Shoal 
River, ·walton County, Florida . Shoal Ri,·e r formn1ion of 
Alum Bluff group. 

'l'y pli ·is pt('rin11s is certainly ve ry closely allit!d io 'I'.I!}Jiiis 
alatus suhsp. obestt.s Gabh, but the spire is more elent1:ed iu 
proportion to tl1 e body, and th e spiral sen lp1nre is :-;harper 
aud more regular than in either the B owden or the Chipola 
individual:-; referred to o/)('sns or in 'l'yjJh is lwrrisi. Ohsou 
and the snhspceics waltow'ns·is 1\lmi sfield . Tlt e :-;l e11der :-;pin! 
and th e slut rper spira ls suggest alalus s .s ., ln11: if Sow<!rhy'H 
figure i ~-; eorrect the aper ture i11 Ut e Santo Domini('Hil HJH!<~ieli 
is less O\'atc than in that from S hoal River. 

Di::-drilmtion: Shoal River formation, !orali t ies :n42", 
:~R;)fi", ;JJ 84~". 
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Alectrion waltonensis Gardner, new species 

Plate 9, Figures 3, 4 

Shell of moderate dimensions, ovate-conic in outline. 
\Vhorls of spire trapezoidal, very narrowly tabulated post er­
iorly, the later whorls increasing a little more rapidly in 
diameter than the earlier; volntions between 9% and 10 in 
all, 31j:2 of this number being included in the smooth, naticoid 
protoconch. Initial turn minute, flattened posteriorb·, al­
most entirely submerged in the succeeding whorl; remaining 
whorls broadly convex, flattening somewhat toward the close 
of the protoconch, increasing regularly and rather rapidly 
in height. Dividing line between conch and protoconch in­
dicated by a slight change in the texture of the shell and by 
the abrupt initiation of the axial sculpture. Conchal sculp­
ture cancellate, the spirals appearing later than the axials 
and dominated by them. Axials very narrow, sharply pinch­
ed, vertical or nearly so, 10 to 20 in number upon the first 
whorl of the conch, increasing to 23 upon the body of the type, 
persisting from suture to suture and well clown to the hase 
of the body, subnodose posteriorly upon the later whorls; 
intercostal areas, concave, a little wider than the costals. 
Presutural spiral initiated nea r the beginning of the second 
turn of the conch; other spirals not developed until the third 
or fourth ·whorl, appearing on the later whorls of the spire 
as low, broad, flattened bands separated f rom one another 
by linea r sulci, the posterior of the three a little more prom­
inent than the two in front of it and a lit tle wider than that 
directl~- in front of the suture, from which it i s separated 
by a channel of approximately its own width; presutnral 
spiral strongly nodulated at the inter section ·with the axials; 
spirals upon the body of the type 9 in all, including the rather 
ltem·il~- nodulated posterior spiral, the less strongly nodose 
spiral in f ront of it, 4 equal and r egularly spaced fillets upon 
the medial portion of the whorl , and 3 narrower, more distant 
and quite sharply nodulated haf:lal spirals ; posterior m<ngin 
of basal sulcus defined by a narrow, conugatecl thread. Basal 
sulcus nanow but sharp]~· concn\·e. Fasciole coarsely lmt 
not strongly lirate. Suture lines cl eepl~- impressed, cre~mlat ­
ed b)· th e costate of the preceding whorl. Aperture ohl iquel~­
lentiC'nlar, acutely angulated and sulcated posteriori~- . Ontcr 
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lip thickened a little behind the margin, sharp-edged, denticn­
la tc within, the den ticles elongated normal to the margin, 
alternating in size posteriorly, most prominent medially, per­
sistent to the mouth of the canal. Inner margin of . aperture 
strongly concave, the la binm thickened, reverted, and spread 
in a broad arc over the parietal wall and pillar; denticles ir­
regularly developed, that directly in front of the posterior 
commissure and the three or four upon the pillar heaYier 
than the intermediate denticles; edge of pillar elevated into 
a sharp fold terminating at the mouth of the aperture in a 
ra-ther prominent denticle. Anterior canal very short and 
sharply recurved. Fasciole rather '>vide, cuneate, its fiexnous 
extremity forming one arm of the broad, obliquely U-shaped 
terminal notch, the base and outer arm of the U being formed 
h~- the raised posterior margin of the basal sulcus. 

Dimensions of holotype: Height, 12.7 millimeters; maxt­
mum diameter, 7.5 millimeters. 

Type material: Holotype and juvenile para type, U. S. 
Nat. :3Ius. No. 371811. 

Type locality: U . S. G. S. Sta. No. 37 42, Shell Bluff, on 
Shoal River, Walton County, Florida. Shoal River forma­
tion of the Alum Bluff group. 

Alec:trion waltonensis, like most of the members of the 
genus, offers a wide range of variation in the details of the 
seulpture, especially of the spirals. The outline varies at 
the t~rpe locality from rather squat, ovate-eonic to ele,·ated­
eonic. It runs through mueh the same range of variation 
as A. ltan·,is'i .1\Iaury, the analogous form in the Chipola 
fauna, though the latter nms about a third smaller and is 
frequently more slender than any specimens of walto11 ensis . 
Alect ,rion dalli 1\Iaury from the Oak Grove fauna is also 
smaller and more coarsely and rudely sculptured. A . bcd:lwe 
Maury is taller relatively, and the posterior tabulation of 
the whorls is more pronounced. The number of the whorls 
hoth in the conch and protoconch of the four species in ques­
tion is very elose, although it nms a little higher in the conch 
of u;alfo'll ensis and a little lower in the conch and protoconch 
of liw-risi. 'l'he axials of 1.ualtoncnsLs range from 18 to 25 
upon the body and upon the first whorl of the conch there 
may be as many as 20. The axials are constantly narrower 
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and sl1arper, l10wever, tlwn in any of tlle :malog-ous forms 
and, as a rule, more strong-ly nodose posteriorly. 'l'lle axial~ 
npon tlJC later whorls of the i:ipire are less numerous thm1 
in bcrthar· JV[aurv hut more numerous than in either dall-i 
or harris·i. 'l'he ~piral sculpture and the resulting cmwella­
tion is much more marked in waltoue1tsis at least upon the 
hody. There is nota venr \vide range in the number of spirals 
in waltonensis, though the ,·ariation is quite marked in their 
relative width and in the degree of elen1 tion. Ill some in­
dividuals the interspirals arc linear and not ,·cry <lee>ply im­
pressed; in others they are almost or quite as with• as tlw 
spirals and very squarel)' and deeply channcler1. 'l'lw fweond 
spiral in front of the posterior suture m'ay lw almor-;t nr-; 
prominent and almost as strongly nodose as the prer-;utnral 
spiral, or it may be similar in rharacter to those in front of it. 

'l'he subspecies rlel eta has been isolated because of the late 
and feeble development of the spiral sculpture, the subdued 
axials, and the relatively slenrler, scalariform outline. 

Alcct ,rion 11:altonc11sis is more abundant at the single hori­
zon at which it occurs than ally of its congene>rs or analogues 
;tl other horiwnr-; in the Alum Bluff group. 

Distribution: . Shoal River formation, localities 37 42'\ 
; )1)() 6~', 5184'", 3/:il'", 3732r, 3733~', 5195~', 5080~', 37 481>, 2238", 
;){)1.8P. 

Alectrion waltonensis deleta Gardner. new subspecies 
Plate 9, Figure 5 

Shell of moderate dimension s, o\·a te-conic in outliue, acute­
ly taperi11g; aperture less than half as long as th e entire 
:,;hell. ·whorls of conch 6 in number, trape:witlnl, wurowly 
tabulated posteriorly, the l>ocl~, whorl hrondl~· rou1H1ed at 
the base and ahruptl~' constricted into th e well clcfin erl lmsal 
sulcm;. Suture lines ineou spicuou s, fincl)· erenulated hy the 
eostals of the precedi11g whorl. Protoconch :;;ma1l, smooth, 
probably polished in fre::~h speeimens, three-whorled; initial 
turn minute, immersed nt the tip; :,;neceeding volution:;; broad­
ly roum1eL1, increasing regularly both in tliamcter and alti­
tude. Dividing line between conel1 and protoconch in<lic~~ted 
hy a slight change in the texture of the sl1 ell and by the ahrupt 
appearm1r·e of the axial sculpture. Axials 11:1rrow, acntely 
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rounded, abruptly elcn1ted, approximately n~rtit'al, (lissed­
ed by the posterior sulrus so that the t>xt.remitics of tlw rills 
form a circlet of obtuse tnhL~rdeH in front of th!• suture; 
axials 10 to 15 in number 011 tl1e earliest ·whorls, increasing­
to 23 upon the body, unifonn in dendim1 from thP snlt'ns to 
the anterior suture and well down to the hmw of the hody, 
suhequnl and eqnispaced, separated by broad]~· concan• inter­
costal:-;, slightly wider th<\ll thl' eosbls. Spiral sC'ulptnre 
incised rather than eleva ted, feeble exceptillg for the posh•r­
ior sulcus which partially lli sseets the rills; :i low spiral fillets 
developed in the type behn;en the posterior su1C'us and tlw 
anterior suture; gToo,·es equal ancl eqnispace!l, rc•stridt>!l 
entirely to the intercostal are<~s, least fechle npo11 the body. 
Base of body girded with 4 lo\Y fillets \\·hic·h lweome increas­
ingly Harrow all<l decreasing-ly low anterior]~· . Basal snlcns 
threaded with a single sharp lira. A ntcrior fnsC'.iolc ir­
regularly lirate, margined posteriorly with a sharpl)· devate!l 
ridge . Aperture narrow, ohliqnel)· lenticular, acutely ;mgn­
lated and sulcated posteriorly, llHJTowly eonstricted anterior­
ly. Outer lip fiaring in front, nhrnptl)· contracted at the 
mouth of the canal, broadly nHieose behind the thin, Rharp 
margin; inner surface of la hrum threaded with G or 7 lirae, 
the posterior corresponding in position to the poRturior sul­
cus, the anterior indicating the entranee to the <·mml; medial 
lira the shortest and the most elevated, those hehilHl it lesR 
p1~ominent and more distant than those in front. lHner 
margin of aperture strongly concave, heavily reinforced, the 
wash spread in a broad, sharply defined arc from the poster­
ior commissure to the anterior canal; a series of irregular, 
elongated denticles de,·eloped just within the mnrg-in, tlw 
posterior the most prominent and placed diredly ac·ross from 
the posterior liration on the inner margin of the la hrnm; edg;e 
of pillar acute and proximate to the anterior lirntion on the 
inner margin of the labrum. Anterior canal sl10rt, reeurved; 
terminal notch narrow and ,·en· oblique, its inner arm formed 
by the sinuous lateral margin of tl1e nntc·rior fnsC'iole, its 
outer by the produeed keel \\·hiel1 ontliucs the posterior mar­
gin of the fasciole . 

Dimensions of holotype: Height, 11.4 millimetcn;; length 
of aperture, 5.8 millimeters; maximum diameter, (i.5 milli­
meters. 
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Type material: Holotype, U. S. Nat. l\Ius. No. 371812. 
Type locality: U. S. G. S. Sta. No. ;)079, one-half mile be­

low Shell Bluff, Shoal River, \Valton County, Florida. Shoal 
River formation of the Alum Bluff group. 

The suhspecies is apparently a local variation of A. wal­
tonens-is s.s., from which it differs in the somewhat more 
slender and scalariform outline and in the more subdued 
sculpture, both axial and spiral. rrhe axials nm the same in 
number but are not so sharply pinched as a rule as in wal­
tonensis s.s. The spiral sculpture on the early whorls is 
restricted to the posterior sulcus, and even on the later whorls 
is very feeble excepting for the basal spirals and seemingly 
impressed rather than eleva ted. Aside from the age varia­
tions, the subspecies is quite constant at the single locality 
at which it is represented, although the number of incised 
lines between the posterior sulcus and the base of the ·whorl 
may be increased to 4 or even 5. 

Distribution: Shoal River formation, locality 5079". 

Alectrion dystakta Gardner, new species 
Plate 9, Figures 6-8 

Shell rather small, thin, elongate-conic in outline. Basal 
sulcus ill-defined. Aperture in mature individuals less than 
half as high as the entire shell. Vi!horls of spire trapezoidal 
or feebly convex, the body broadly rounded. :Number of 
whorls running up to 8 in the largest individuals, more fre­
quently 7 or 61;2. Protoconch of moderate dimensions, 
smooth, polished, naticoid, performing 3lj~ volutions; initial 
turn minute, somewhat inflated but almost entirel~T immersed 
in the succeeding whorl; remaining nuclear turns increasing 
in height and diameter with a moderate degree of rapidity. 
Line of demarcation between the conch and protoconch rather 
obscure, indicated by the gradual introduction of the axial 
sculpture. Axials Yery narrow both at the summit and the 
base, obtuse, feebly arcuate, uniform in prominence between 
the sutures, more or less obsolete upon the base of the body, 
varying widely in nnmber,-from 15 to 25 or 26 upon the 
penultima, irregular in size and spacing npon the body; in­
teraxial areas shallo·w, frequently wider than the axials. 
Spiral sculpture feeble and irregular; groo,·es usually 6 or 
7 in numher upon the penultima, the posterior snlcns (leeply 
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incised and in some individuals dissecting the ribs, the medial 
spirals very feeble but becoming increasingly less so to·ward 
the anterior suture; anterior spiral groove often almost as 
deeply impressed as the posterior. Base of the body sculp­
tured with low, flattened bands 8 or 9 in number, as a rule, 
which become increasingly narro>ver and more sharply ele­
vated anteriorly. Fasciole threaded with about half a dozen 
lirae equal in size and linearly spaced. Suture line distinct, 
finely crenulated by the costae of the preceding volution. 
Aperture obliquely lenticular in outline, obtusely angulated 
posteriorly. Outer lip almost vertical medially, often feebly 
emarginate at the base, possibly for the extension of the eye­
stalks, thin-edged but broadly varicated externally a little 
behind the margin, thickened and rather finely lirate internal­
ly. Inner wall of aperture quite strongly concave, washed 
with rather a heavy glaze, the margin of which extends in 
a broad arc from the commissure to the base of the pillar ; 
an amorphous denticle or two sometimes developed upon the 
pillar and more rarely upon the parietal wall; edge of pillar 
acute, slightly elevated. Anterior canal incipient. Terminal 
notch very broad, not very deep, somewhat obliquely directed. 

Dimensions of holotype: Height, 7.5 millimeters ; length 
of aperture. 3.5 millimeters; maximum diameter, 3.8 milli­
meters. Paratype (an immature individual) : Height, 5.3 
millimeters; length of aperture, 2.7 millimeters; maximum 
diameter, 3.0 millimeters. 

Type material: Holotype and 2 para types, U. S. Nat. 1\Ius. 
No. 371815. 

Type locality: U . S . G. S. Sta. No. 5618, 3% miles south­
west of De Funiak Springs, vV alton County, Florida. Shoal 
River formation of Alum Bluff group. 

A. dystalcta is rather closely related to A . waltonensis. 
The latter, however, is much larger and decidedly stouter 
than dystakta; the conch performs, as a rule, 2 or 2Jh more 
volutions, the axials are more or less A-shaped instead of 
being obtuse upon their summits, and arc very narrow at the 
base, the spirals are fewer and more uniform, and the dcn­
ticulation both upon the outer and inner wall of the aperture 
is much more developed. 
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A. r1.1Jsla.lda offers a hewilderi11gl~' wide n111ge of Yariatimt 
in relative proportiom;, the Jtumher of axinls, and in th e <'lwr­
aeter nml relatiYc prominenee of tlt e spirals. The small t.hi11 
sltell HllCl the numerous, nrenate, more or less irregula r axia l:-; 
arc usually sufficient to isolate the species. 'l'hc spirals arc 
also Immerons, usually 6 a t least upon the p cnultimn, aml, 
as a rule, they appear as unequally impressed, snhlinea r sulei. 
'l'he~' ma y, however, be approximately equal and the spiral 
sculpture as a whole ma~· appea r to he clc,·ntccl r athc•r than 
depressed. 'l'he terminal ,·arix is coHspienonsl.'· hrond, and 
there arc Hot uncommonl.'· r emnants of fo rmer Ya rices t.o 
he seen upon the shell. 

Alect·rion rlystakta is apparcntl.'' r estricted in its cli strilm­
tion to the em·irons of the type localit.'·· 

Distribution: Shoal Rinr formation, localities 3618C, 
72()1", 7264". 

Alectrion grapta Gardne:r, new species 
Plate 9, Figure 9 

Shell ra ther sm nll, slender, clongate-conie in outline. 
\Yhorls probabl.'· 5 in nnml1er in an aclult eonC'h hut cntl)· a 
little more than 4 in the type. Protoc011ch not ,·er .'· large, 
ohtuse, smooth, and highl.'· polished; init ial tum minute, 
ln·oadl.'· illflatcd, almost entirely submerged in the suceceding 
whorl; r emaining 2V:..! volutions incr easing in height nml 
diameter with a modern te degree of ra pi eli t ~· . Di ,·itli ng line 
hcb,·eell the conch and protoconch rather o ])scu r e, indica ted 
by the gradual initiation of the axial sculpture ; spiral seulp­
ture not developed until the last half of the fi.rst post-nuclear 
turn. Axials very nanow, acute, p er sisting- from su ture to 
suture and well down to the hase of the hod~· , approximately 
uniform in prominenee throughout their extent thoug-h tend­
ing to he slightly nodose posteriori."; from 14 to 16 in nnmber 
upon the later whorl s of the spire a1}(1 half as man.'· again 
upon the earlier. Spiral sculptnn•, taking the form of more 
or less deeply incised linear gTOO\'es, very feeble upoll the 
ea rliest tunis; pos terior sulcus lwoader nnll <lcc•per than 
those in front of it, ontlining a presuhnal fillet ·\\'hich is, in 
some indiYiduals, s trong enough to feebly llCHlulate the costnls 
which it ovenicles ; sulei hetweeu the posterior gToo,·e and 
the anterior suture 4 iu number in the type, frequently 5, 
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eqnnl aml eqnispacell, obsolete upon the s nmmits of the cost­
nls; nutL•rior nml medial portion of the hod~· senlptnrecl like 
the lnter wl1orl s of the spire; base of the hocl~- clHIIIIICled with 
3 incrca siugl~' wider null deeper grooves, the intcrn'ning 
;uc•ns hec·oming increa si11gl~· ll<HTO\Yer and more el<:• \·nted 
anterior]~-; basal sul cus ill-defin ed. Fnsciole coarsel~- threacl­
l'cl \Yith 4 irregular lirne. Sutures clist ind, impre::;secl, erenn­
latccl in harmony with the costnls of the preceding turn . 
~-\ pertnre rather narrow, oblique]~· lenticular, acutL·l~- angn­
latccl at the posterior commissure, broadest in front of t he 
mL•dinn horizontal. Labrum asymmetricall~· arcuate', ahrnpt­
]~· cOJJs trictecl at the ha se, thickened extemall~- a lit tle heh i1Hl 
the margin, reinforced \Yithin h~· rather prominen t linw (5 
in 11nmher in the type), most prominent just before the~· 
nhrnptl~· cnm e::;ce a ::;hort distance within the margin. Inner 
wall of aperture smooth}~· hut ljuite strongl~· C'011C'an; a 
hL•a\·~· wash of callus spr ead in n broad, sharply clefilll'l1 al'l' 
from the post erior commissnre t o the anterior extremit~· of 
the pillar; a single ra ther prominent tooth cle\·elopecl upon 
th e parietal \\·all directly in front of the commissure; other 
less ele\·ated denticl es usuall~· presen t upon the pillar wash 
of the adult aml 011 the anterior por t ion of the bod:-· wall ; 
edge of pillar acutely elevated; anterior canal moderate·P 
hronc1, \·e r~· sl10rt, and sharp}~· r ecuned; terminal 11otel1 
hroac1, moderately deep, ohliqnel:-· directed . 

Dimensions of holotype: H eigh t, 6.0 millimeters; length 
of apertu re, 2.5 millimeter s ; maximum diameter, 2.6 mill i­
m eter s . 

'l'n)e material: Holotype, U . S . Nat. Mus. No. 371829. 
Type locali ty : U.S. G. S. Sta. No. 3742, Shell Bluff, Shoal 

Hi\·er , ·walton Cou11 t~' , Florida. S hoal River formation of 
the A lum Bluff group. 

A l ef·frion grapta is elwracterizcd by the rather sle11dur, 
L·l e,·nted spire and the ineiscd spiral senlpture. 

DistTihution : S hoa l Hi\·er formation , localities :-:742P, 
:}7 48", ;)(i18". 
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PLATE 1 

Fignres 1-2. A11aclarn (strcbla subsp.?) m ctash·ebln Gardner, 
new spec1es. (p. 9). 

1. Exterior of holotype (left valve): Height, 22.3 mi ll i­
meters; width, 35.6 millimeters. 

2. Interior of holotype. 

F'igures 3-4. 

3. 

4. 

Anaclam gunteri Gardner, new species (p. 11 ). 

Exterior of cotype (right valve): Height, 29.5 milli­
meters ; width, 37.3 millimeters. 

Exterior of cotype (left valve) : Height, 26.0 milli­
meters; width, 30.0 millimeters. 

Figures 5-6. C1·enella annst1·ongi Gardner, new species ( p. 13 ). 

5. Exterior of holotype, left valve: H eight, 4.0 milli­
meters; width, 3.0 millimeters. 

6. Interior of paratype, right valve: Height, 2.3 milli ­
meters; width, 1.8 millimeters. 

Figures 7-9. Chlamys (N oclipectcn) pyx Gardner new species 
(p . 19). 

7. Exterior of paratype (juvenile left valve): Height, 
26.5 millimeters; width, 25.5 millimeters. 

8. Exterior of cotype (left valve) : Height, 46.4 milli­
meters; width, 47.0 millimeters. 

9. Exterior of cotype (right valve) : H eight, 53.5 milli­
meters; width, 56.1 millimeters. 

rG3J 
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Figure 

PLATE 2 

1. Chlamys (Lyropecten) ncmatoplenm Gardner, new 
species (p. 14). 

Interior of holotype (right valve): Height, 100.0± 
millimeters; width, 95.0+ millimeters. 

Figures 2-3. Chlamys (Lyropecten ?) nicholsi neotem Gardner, n ew 
subspecies 7 (p. 16 ) . 

2. Exterior of cotype (right valYe) : Height, 59.0 milli­
meters ; width, 56.5 millimeters. 

3. Exterior of cotype (left va ln): H eight , 59.0 milli­
meters; width, 55.3 millimeters. 

l fi(j l 



Figure 

Figure 

PLATE 3 

1. Cmssatellitcs ( Scamlmla) dc11sus Dall ( p. 22). 

Exterior of right Yalve: H eight , 33.5 millimete r~, 
width, 53.5 millimeters. 

2. Chla'/ll11JS (Lyropccten) n cmatopleura Gardner, new 
species (p . 14). 

Exterior of holotype ( ri gh L Yah·e): Height, 100.0± 
millimeters; width , 95.0*- millimeters. 

lG7J 
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I'igure 

I•'ig:ures 

Figures 

PLATE 4 

1. Astarte (Ashtarotlw ) species (p. 20 ) . 

2-5. 

2. 

.-. 
0. 

4. 

;). 

6-9. 

6. 

7. 

8. 

9. 

Exterior of right nllve: Height, 14.6 millimeters; 
width, 16.2 millimeters. 

C rassafcl lites (Sca mlmla ) d ensus Dall ( p . 22 ). 

Exterior of left nln': Height, 26.0 millimeters; " ·icl th, 
37.5 millimeters. 

Exterior of left YalYe: Height, 29.5 millimetns; \\"iclth , 
42.0 millimeters. 

Exterior of right YalYe: H eigh t, 28.0 millim rters; 
" ·idth , 42.5 millimeters. 

Exterior of right nln: Height, :iO.O millimeters ; 
" ·idth, 49.0 millimeters. 

Plwco ides ( Calfucina) ca la Gardner , ne\\· species 
(p. 27). 

Exterior of coty pe (right Yalve): H eight , 10.7 milli­
meters; \\"idth, 11.0 millimeters. 

Interior of cot~·p e (right Yah·e ). 

Interior of co type ( le rt Yah·e ) : H eight , 10.2 lll ill i­
mcters; \Yiclth, 10.7 millimeters. 

Exterior of cotype ( left Yah·e ) . 

[10 I 



F'igure 

l<'igures 

Figure 

l''igurcs 

1. 

:3. 

4. 

;)-7. 

;), 

G. 
7. 

9. 

Piu\TE 5 

V en crical'(lia (Plcurom eris) aposcit1t.lu Gardner, n ew 
species (p. 24). 

Exterior of cotype ( right valve): Height, :3.0 milli­
meters; 1ridth , 3.0 millimeters. 

Phacoides (Pr11·uiluci1w ) dildyota Ga rdJJe r· , n ew 
species ( p. 2o). 

Exterior of holot ype ( right Yalw ) : Height, -!.0 
millimeters; \ridth, 4.0 mmimeters. 

Interior of holotype. 

Venericardia (Pleurom eris) aposcilul(( Gard ner. jJew 
spec ies ( p. ~4 ). · 

Exterior of coty ve (left Yah·e) : Height, 3.1 mill i­
meters; width, 3.:3 millimeters. 

Diplodo11ta. (Phlyct1:de nua ) (glos subsp . ?) lampm 
Gardner, ne1r species ( p. 28). 

Exterior of cotype (left valve): Height, 8.4 milli­
meters; 1ridth , 8.6 millimeters. 

]nterior of coty pe (left Yalve) . 
Interior of cotype (right vah·e): Height, 8..1 milli ­

meters; width , 8.5 millimeters. 

'l'mnsennella I'UI'.IJ CI 'U Gardner, n ew species ( p. :29 ) . 
Exterior of holotype (right Yalve) : Height , 4.6 

millimeters; "·ic1th, 5.2 millimeters. 
Interior of holotype. 

l<'igures 10-1:!. Pita r ( Hysl croco11clw I La 111 ell·icuucha J ) cy pta Gan1-
JJer, n e" · species ( p . 31 ). 

10. Interior of holotype (left Yah·e) : Height, 12.:3 milli­
meters; 1ridth , 13.2 millim eter s. 

11. Exterior of holotype. 
12. Hinge of immMnre paratype ( left va lve): H eight , 

5.5 millimeters; 1ric1th, 6.3 millimeters. 
1:3. Interior of immature para type (right valve) : Height, 

7.7 millimeters; width , 8.0 millimeter s. 

l<'ignres 14-L5. Ch1:one ( Dirophora) cymuina Gardne r, ll C\\. speeies 
(p. 36) . 

14. Exterior of cotype (right nln): H eight, :32.:3 milli­
meters; width, !39.1 millimeters. 

15. Exterior of cotype (left valve): H eigh t, :1:1.0 milli ­
meters; width , :15.0 mill im cters. 

l<'igure.-; 16-17. l'cnericrtrrlia (Jllcyru·ordd o ) h cspcrirlc (lirnln er, 
new species ( p. 2:3). 

16. Exterior of holoty pe (right nth·e): 1Ie ig·h1 , 47.0 
millimeters; width, 58 .0± millimeters. 

17. Interior of lwloty pe. 

[711 
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l•'igures 1-:!. 

1. 

2. 

Pignres :3 -4. 

:3. 

4. 

l'LA'l'E 6 

P ctrico1a ? scnterfeiti Gardner, n ew species (p . 38) . 

Exterior of holotype (left valve): H eight, 13.0 milli-
meters; width, 17.5 millimeters. 

Interior of holotype ( left va lve). 

P1eiorylis t·cnlenlwia Conrad ( p. 39) . 

Interior of right Yah·e from U . S. G. S. Sta. 105:15, 
ncar the James River about half \nl~' bet\\"ecn In­
dian Point ancl Coggins Point, Prince George Count~-, 
V irginia; Yorktown formation: Height , 50.0 milli­
meters; width, 70 .0 millimeters. 

Interior of left vahe from U. S. G. S. Sta. 10204, 
Tormentor Creek , 2 miles north of Smithfield. 
Isle of \Vight Connt~' , Virginia; Yorkto\\"n forma ­
tion: Height , 41.0 millimeters ; " ·iclth, 62.0 milli­
m eters. 

F'i~·nre 5. Plcioryfis bowc11a e Gardner, nc\\· species ( p. 40) . 

I~xterior of cotype (right Yalw ) : Height, 20.5 milli­
meters; \ric1 th, 31.8 millimeters. 

F'ignrrs 6-7. A saph is def/omta (Linna rns ); genot~·pe of Asaphis 
l\Iodeer, F S. Nat . l\Ins. No . 7:1118, from "\baro, 
the Bahama Islands (p. 39). 

G. Interior of right YalYc; Height , 36.0 millimeters ; 
\\·ic1th, 60.0 millimeters. 

7. 

F'ignres 8-9 . 

8. 

Interior of left Yalve of the same incliYiclnal. 

Pleioryfis bolf/C?Ille Garc1ner, new species ( p . .J.O ). 

Interior of cotype ( right Yalw) ; IIeig·ht, 20.5 milli-
metrrs; width , :31.8 millimeters. 

9. Interior of entypc (left Y;tlw ): H eight , 20.-1: milli­
meters ; \\"iclth, :31.6 millimeters. 

[7·1 J 



PLATE 7 

Pignres 1-2. Chione (Chione) oulot·richa Gardner, new species 
(p. 33). 

1. Exterior of holotype (right valve) : Height, 28.4 
millimeters; width, 36.2 millimeters. 

2. Interior of holot.ype. 

Figures 3-4. Callocanz.ia (Agriopoma) ca1ceoln Gardner, new species 
(p. 30). 

3. Exterior of holotypc (left valve) : Height, 41.0 milli ­
meters; width, 54.0 millimeters. 

4. Interior of holotype. 

Figures 5-7. Semele species cf. S. chipolcma Dall (p. 41). 

Figure 

5. 

6. 

Exterior of left valve, U. S. Nat. lVIus. No. 372911: 
Height, 22.5 millimeters; width, 30.0± millimeters. 

Exterior of left valve, U. S. Nat. lVIus. No. 372910; 
Height, 12.0 millimeters; width, 16.8 millimeters. 

7. Interior of U.S. Nat. Mus. No. 372910. 

8. Chione (Lirophom) c1·ossota Gardner, new species 
(p. 34). 

Exterior of holotype (right valve) : Height, 25.0 milli­
meters; width, 33.8 millimeters. 

[75] 
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Figure 

Figures 

Figures 

Figures 

Fip1res 

PLATE !:l 

1. Donax species ( p . 42 ) . 

2-4. 

2. 

3. 

4. 

5-7. 

5. 

6. 

7. 

8-12. 

8. 

0. 

10. 

11. 

12. 

13-14. 

13. 

14. 

Exterior of right "alve, U . S. Nat. Mus. No. 372889: 
Height, 32.0±.. millimeters; width, 55.0+ milli­
meters. 

Sphenia senterfeiti Gardner , new species (p. 45 ). 

E xterior of cotype (left valve) : Height, 3.5 milli ­
meters; width, 6.0 millimeters. 

Interior of co type (left valve) . 

Interor of cotype (right valve) : Height, 3.3 milli­
meters ; width, 6.0 millimeters. 

Lithophagn cookei Gardner, new species (p. 14). 

Lateral profile of holotype (mold of double valves) : 
Height, 8.8 millimeters; width, 23.2 millimeters. 

Holotype viewed from the front. 

Profile of paratype (individual encased in a calcar e­
ous covering) : Length of imperfect t ube, 26 milli­
meters. 

Corbula ( Cm·yocorbnla) cal a Gardner, new species 
(p. 46 ) . 

Dorsal view of holotype (double valYes of a single 
ind ividual) : H eight, 9.2 millimeter s; width, 14.2 
millimeters ; thickness, 6.4 millimeters. 

Interior of right valve of holotype. 

Exterior of right valve of holotype. 

Interior of left valve of holotyp c. 

Exterior of left valve of holotype. 

Jill actra ( M act1·otoma) . p1·o[1·ag-il1:s Gardner, n ew 
species ( p. 43) . 

Interior of holotype (right valve) : H eight, 31.8 
millimeters; wid th , 46.0± millimeter s. 

Exterior of holotype. 



Figure 

Figme 

PLATE 9 

1. Architectonica quaclriseriatn waltonens~s Gardner new 
subspecies(p.47 ). ' 

Basal view of holotype: Height, 14.0 millimeters; 
maximum diameter, 26.0 millimeters. 

2. A1·chitectonica alvear Gardner, new species (p. 48). 

Basal view of holotype: Height, 17.0 millimeters : 
maximum diameter, 25.0 millimeters. 

Figures 3-4. .c1lect1"ion waltonensis Gardner, new species (p. 54). 

Figure 

3. Apertural view of holotype : Heig·ht, 12.7 millimeters; 
maximum diameter, 7.5 millimeters. 

4. Tip of juvenile paratypc, x10. 

5. Alect?"'ion waltonens1:s deletrr Gardner, new fmbspecies 
(p. 56). 

Apertual view of holotype: Height, 11.4 millimeters; 
maximum diameter, 6.5 millimeters. 

li'igures 6-8. Alect1·ion dystalcta Gardner, new species ( p. 58). 

Figure 

6. Tip of juvenile paratype, x10. 

7. Apertural view of holotype: Height, 7.5 millimeters; 
maximum diameter, 3.8 millimeters. 

8. Apertural view of adolescent paratype: Height, 5.3 
millimeters; maximum diameter, 2.7 millimeters. 

9. L1lect1·ion gmpta Gardner, new species (p. 60). 

Apertural view of holotypc: Height, 6.0 millimeters; 
maximum diameter, 2.6 millimeters. 

I Ill I 
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PLATE 10 

Figures 1-3. .tb·chitecton.icCL (Psilaxis) verec1mdCL Gardner, new 
species (p. 50) . 

l<'igurc 

1. Apical view of holotype: Height, 4.0 millimeters; 
maximum diameter , 6.5 millimeters. 

2. Apertural view of holotype. 

3. Basal view of holotype. 

4. ArchitectonicCL qna.(b·iscriata. waltonensis Gardner, new 
subspecies (p. 47) . 

.. \ pertural view of holotype: Height, 14.0 millimeters; 
maximum diameter, 26.0 millimeters . 

Figures 5-6. 

5. 

. Architectonica. alvear Gardner, new species ( p. 48) . 

Apertural view of holotype: Height, 16.0 millimeters; 
maximum diameter, 25.0 millimeters. 

6. 

Figures 7-9. 

7. 

8. 

9. 

Pigure 10. 

Apical view of holotype. 

J}f elanellCL (lli elan ella) wakista Gardner, new species 
(p. 51). 

Apertural view of juvenile paratype: Height, 7.8 
millimeters; maximum diameter, 2.7 millimeters . 

. Apertural Yicw of holotype: Height, 2~.0+ millimeters; 
maximum diameter, 6.4 millimeters. 

Specimen figured to show an unusually well rounded 
body whorl: Height, 20.0± millimeters; maximum 
diameter, 6.0 millimeters. 

1'yphis plerinus Gardner, ne\Y 

.Apertural view of holotype: 
meters; maximum diameter 
millimeters. 

182 I 

species (p. 52) . 

Height, 20.0±... milli­
including varices, 13.0 
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