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I. ABSTRACT 

Species referable to the anadarid sub­
genus Caloosarca Olsson, 1961, are dis­
tinguished by their broadly elongate valves 
with anteriorly located umbos and, especially 
in the younger stages of growth, a broadly 
emarginated posterior end that gives the 

EDITORIAL COMMITTEE FOR THIS PAPER: 

valves an auriculate or winged ou tline. The 
ligament in the young and early mature 
stages is confined to the posterior portion 
of the cardinal area, extending anteriorly 
only to a point directly below the umbo, 
with the anterior portion of the area bare; 
in late mature and gerontic stages this an-
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terior portion may also be covered. The teeth 
on the hinge plate are in two series that 
meet im.:-:1ediately below a transverse groove 
on the cardinal plate which marks the an­
terior end of the normal ligamental structure. 

Seven named species, differentiated pri ­
marily upon the number and nature of the 
radial ribs that ornament the valves, are 
recognized. A probable eighth species is 
represented by specimens dredged from 
upper Miocene deposits in the bed of the 
Caloosahatchee River, near Olga, lee County, 
Florida, but present material is inadequate 
for description. 

One species, Anadara ( Caloosarca) nota­
bi/i.r ( Ri)ding), is living in relatively shal­
low waters from Florida to southern Brazil 
and has been reported from Pleistocene 
deposits from Cape Hatteras to Brazil. The 
other species are known only from the fossil 
record, with five of them being confined, 
so far as is presently known, to peninsular 
Florida. Two new species, A. (C.). nota ­
florida and A. (C.) boerleae, are described 
from the upper Miocene, Pinecrest Forma­
tion; one species, A. (C.) crassicosta ( H eil­
prin) occurs in the Pliocene, Caloosahatchee 
Formation; and two species, A. (C.) aeqztali ­
tcu (Tucker and Wilson) and A. (C.) cata­
rarca ( Dall), are confined to deposits re­
ferred to "Unit A" of Olsson and Petit, 
1964, an as yet unnamed post-Caloosahatchee 
formation. The type of the subgenus, A. 
(C.) rustica ( Tuomey and Holmes) is 
known only from the Pliocene, Waccamaw 
Formation of South Carolina and adjacent 
areas of southern North Carolina. 

II. INTRODUCTION 

Among the more abundant elements in 
the fossil faunas collected from the Pliocene 
and early Pleistocene deposits of peninsular 
Florida are representatives of the anadarid 
subgenus Caloosarca Olsson, 1961. T he Plio­
cene specimens, characterized by great di­
vergence in the size of the ribs on the 
posterior portion of the median segment 
of the valves, have been almost universally 
identified in the literature as Anada1'a rustica 
(Tuomey and Holmes) following Dall 's 
( 1898, p. 653) error in p lacing Anadara 
crassicosta ( Heilprin) in the synonymy of 
that Carolinian species (see Olsson and 
Petit, 1964, p. 527-528). T he later Pliocene 
and early Pleistocene specimens with ribs 

on the n1edian area of the valves of more 
equal strength have usually been referred to 
Anadara aeqztalitas (Tucker and Wilson ) . 

During D ecember, 1966, specimens of a 
relatively equi-ribbed species that clearly 
was different from A. ctequalitas, were col­
lected fron1 spoil bank m aterial of upper 
Miocene age that temporarily was available 
during the construc tion of the trans-Florida 
toll road, generally referred to as "Alligator 
Alley. " Subsequently Mrs. R . E. Hoerle, of 
W est Palm Beach, Florida, presented to 
Tulane University a collection of upper 
Miocene fossils that had been secured from 
material dredged from the Kissimmee River 
north of lake Okeechobee. This collection 
included representatives of yet another un­
described species that showed characteristics 
more or less intermediate between the "Alli­
gator Alley" species and the Pliocene A. 
crassicosta. As study of this material pro­
gressed it became evident that a careful 
review of the Tertiary and Recent species 
in the western Atlantic region was desirable 
and would prove a useful tool to students 
of these faunas . 

In the present study the writer recognizes 
seven named species as being referable to 
the subgenus Caloosarca. In addition, three 
specimens dredged from the bed of the 
Caloosahatchee River one mile below Olga 
appear to represent an eighth species, but 
the material is not adequate for description. 
The named species here referred to Caloo ­
sarca include : 

Anadara ( Caloosarca) notabilis ( Rod­
ing) -Upper Pliocene or lower Pleistocene, 
M oin Formation , Costa Rica ; Pleistocene, 
Cape Hatteras: N orth Carolina to Brazil; 
Recent, Florida to eastern T exas and south­
ward to Ilha Grand e, Rio de Janeiro, Brazil. 

Anadara ( Caloosarca) catasarca (Dall ) ­
"Unit A" ( unnamed post-Caloosahatchee 
formation), Upper Pliocene or lower Pleisto­
cene, southern Florida. 

Anadara ( Caloosarca) aeqztalitas ( Tucker 
and Wilson ) - "Unit A " ( unnamed post­
Caloosahatchee fonnation ), Upper Pliocene 
or lower Pleistocene, southern Florida. 

Anadara ( Caloosarca) crassicosta ( Heil­
prin) -Pliocene, Caloosahatchee Formation, 
southern Florida. 

Anadm~a ( Caloosarca) rustica ( Tuon1ey 
and H olmes) -Pliocene, W accamaw For­
mation , N orth and South Carolina. 
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Anadara ( Caloosarcct) notoflorida H. E. 
Vokes, new species-Upper Miocene, Pine­
crest Formation, Collier, Lee and Charlotte 
counties, southern Florida. 

Anada1ta ( Caloosauct) hoerleae H. E. 
Vokes, new species-Upper Miocene, Pine­
crest Formation, Kissimmee River Hi ah-

' b 
lands County, Florida. 
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IV. GENUS ANADARA Gray, 1847 
Plate 1, figures 1-7 

Type species, by original designation : Arcct 
antiquata Linnaeus 
The genus Anadara was established by 

Gray ( 184 7, p. 198) in the following terms : 
"707. Anadara. Area sp. Linn., Lamk. , Swains. 

Pectuneulus Anadara, Aclans. 1757. Area 
rhomboides, Blainv. Area antiquata." 
The Arcct antiq~tata selected as the type 

is the species so named by Linnaeus ( 1758, 
p. 694) with references to illustrations by 
Buonanni, Rumphius, Sloane, and Gualtieri, 
and the habitat given as "0. Americana." 
There has long been uncertainty as to j usr 
what species should bear the Linnaean name. 

As noted by Dodge ( 1952, p. 149) the 
original description is "somewhat vague" 
and "the references, with the possible ex­
ception of the figure from Gualtieri, are 
valueless." Fortunately, however, there is a 
small, somewhat worn left valve in the 
original Linnaean collection that bears the 
specimen number "144" in Linnaeus' hand­
writing. This is the number assigned the 
species in the Tenth Edition of the Systema 
Naturae and the specimen "agrees in all 
respects with those few characters in the 
original description that are not too gen­
eralized" (Dodge, 1952). 

The problem as to the exact identity of 
the species has stemmed largely from the 
Linnaeus citation of his form as from the 
"0. Americana." While there are superfi­
cially similar forms in that region, none 
agrees very closely with the admittedly poor 
original figures cited, nor with the specimen 
in the Linnaean collection. Species of 
Anadara} sensu lato} occur in the warmer 
waters of all parts of the world. Poli ( 1795, 
vol. 2, pl. 25, figs. 14, 15), and following 
him, Lamarck ( 1819, p. 42) identified as 
Area ctntiquata a Mediterranean form now 
generally referred to Anadara ( Diluvarca ) 
diluvii (Lamarck), a species based upon a 
fossil shell from the same general region. 
It is tO be noted, however, that Lamarck 
cited for his A1tca antiquata "Habite l'OC<~an 
indien, les cotes d'Afrique, la Mediterranee. " 
Bruguiere ( 1789, p. 103-4) after citing 
the records of Rum phi us ('Tile de Ma­
lacca" ), Sloane ( "] amaique" ), and A dan­
son ("Senegal" ), adds "je l'ai rrouvee abon­
damment aux :iles de France, de Bourbon 
& de Madagascar; & Forskhaels dans la mer 
Rouge." Thus even at this comparatively 
early date the assignment of the species as 
a member of the fauna of the "0. Ameri­
cana" was in question. 

Hanley (1855, p. 95) and after him, 
Dodge ( 1952, p. 1 SO) suggested that Lin­
naeus was led intO error regarding the lo­
cality from which his specimen came by 
"the erroneous figures he cited from Lister 
and Adanson ... " (Dodge) . Unfortunately 
Linnaeus did not cite either of these two 
authors in the original description of the 
Tenth Edition, adding them only in the 
Twelfth Edition where, however, he gives 
the locality as "Habitat in 0. Americana, 
Africano." It seems more probable that the 
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assignment to the fauna of the "0. Ameri­
cana" was based upon the citation to 
Sloane's "Natural History of Jamaica" in 
which that author states in the description 
of his Pectzmcttltt.r major polyginglymus bir­
sutus (vol. 2, p. 257), 'I found it in the 
Sea adjoining to Jamaica." Why that locality 
was given preference over that of Rumphius 
-"Amboina"-is of course not now known. 

According to Hanley ( 1855, p. 94) "The 
original example, being much worn, was 
accompanied in the cabinet [of the Lin­
naean Society] by a perfectly fresh-looking 
specimen that had possibly been introduced 
by Sir J. Smith, to further illustrate the 
species.'' This latter specimen was figured 
by Hanley ( 185 5, pl. 1, fig. 4) as Area 
scapha Meuschen, 1781, with which species 
Hanley clearly initially identified the Lin­
naean specimen. "The type, however, hav­
ing been subsequently pronounced by that 
eminent naturalist Mr. Cuming to be the 
maculosa of Reeve [ 1844, Conch. Icon., pl. 
4, sp. 24] it has been thought desirable to 
give an engraving of it likewise (pl. 4, fig. 
3) ." A comparison of these figures with 
due allowance being made for the worn con­
dition of the original Linnaean specimen, re­
veals the very close relationship of the two 

forms. Dodge (1952, p. 149-150) appears 
to believe that they are but varietally dif­
ferent, while Olsson ( 1961, p. 85) after 
a comparison of the specimens in question 
"supplemented by a few other shells at the 
British Museum (Nat. Hi st.) believed ro 
represent the same species" concluded that 
A. scapha and A. nzaculosa are synonyn1s, 
both of each other and of A. antiquata Lin­
naeus. 

The Hanley figure of the Linnaean speci­
men represents an external view. Wood­
ring ( 1925, pl. 4, figs. 1, 2) has given 
figures of its interior and dorsal aspects. 

It is of interest to note that Chemnitz 
( 1783, vol. 7, p. 201-205) included: 
"LINNAEI Syst. Nat. Edit. 10. no. 144. 
pag. 694." as one of the references ro his 
discussion of his illustration, pl. 55, fig. 
548. "Das Paquetboot. Area Scapha . . . " 
His other citations include all of the refer­
ences given by Linnaeus for his Area anti­
quata in both the lOth and 12th editions 
of the Systema. Chemnitz cites the locality 
references of many of the authors listed, 
but states that the original of his figure 
came from the Red Sea. 

Collections made during the ninth cruise 
of the RV Anton Bruun 111 the western 

PLATE 1 
Figures Page 
A nadara (A nadara) antiquata ( Linnaeus) ____ _ __ __ ___ _ _____ ___ _ ___ _ _ _ __ ___ _______ _ 3 

1, 2, 3, 5, 7. USNM 694045, paired valves, length 49.8 mm, height 38.7 mm, diame­
ter 30 mm. Locality, Pamanzi Island, near Mayotta, Comorro Group, In­
dian Ocean. 1. Exterior of right valve; 2. Oblique view of anterior end, right 
valve; note median grooves on ribs. 3. Exterior, left valve; 5. Hinge and in­
terior of right valve; note weakening of marginal denticulations toward an­
terior end of ventral margin. 7. Dorsal view of conjoined valves. 

4, 6. USNM 694046, paired valves, length 77.6 mm, height 60 mm, diameter 58 mm. 
Locality, between West and Polymnie Islands, Aldabra Group, Indian Ocean. 
4. Dorsal view of gerontic specimen; note irregular ligament grooves. 6. 
hinge view. 

Anadara ( Caloosarca) notabilis ( Roding) _ ___ ___ _ ______ ____ _ __ _ ____ __ ____ _____ __ __ 30 
8. USNM 694047, left valve, length 52.5 mm, height 39 mm. Locality TU R-109. 
9, 10. USNM 694049, paired valves, length 33 mm, height 26.1 mm, diameter 21.5 

mm. Locality TU R-109. 9. Exterior of right valve with preserved remnants 
of periostracum; 10. Dorsal view of conjoined valves; note smooth anterior 
end of cardinal margin. 

11, 12. USNM 694048, right valve, length 47.8 mm, height 35.8 mm. Locality TU 
R-109. 11. Hinge and interior of valve; 12. Exterior of right valve; note 
grooved anterior ribs. 

Figure 2 slightly enlarged, all others approximately natural size. 
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part of the Indian Ocean contain numerous 
specimens from the coast of Kenya and 
Tanzania, as well as from the islands of the 
Seychelles and Comorro Groups. It is also 
common in collections that I made in 
1952-53 in the Philippines, and is listed 
by Smith in Gardiner ( 1906, p. 597) from 
the Maldive and Laccadive Archipelagos. 
Reeve's type of his Area macztlosa was cited 
as from "North coast of New Holland" 
while Rippingale and McMichael ( 1961, 
p. 167) cite "A1ladara maculosa Reeve ( = 
antiqttata olim) " as ranging from "Mela­
nesia and Queensland to the Northern Ter­
ritory" [of Australia]. Kira ( 1962, p. 124, 
pl. 44, fig. 12) indicates the range as "south 
of Amami Islands to the Philippines, in 
shallow waters." The species thus seems to 
range throughout the warmer waters of the 
western Pacific Ocean and the Indian Ocean 
to the Red Sea. 

The recognition of the fact that the name 
Area antiqztata Linnaeus, 1758, is to be ap­
plied to the species that has generally been 
denominated Area scapha Meuschen, 1781 
(an invalid name having been published in 
a non-binomial work, see Opinion 261, Int. 
Comm. on Zool. Nomenclature) or Area 
macttlosa Reeve, 1844, permits a more pre­
cise definition of the genus Anadara1 sens·zt 
stricto. The shell is of medium to relatively 
large size, equivalved, inequilateral, and 
rather strongly inflated. The largest speci­
men in the Indian Ocean collections, a some­
what worn pair of valves from the lagoon 
at Aldabra atoll in the western Indian Ocean, 
has the following dimensions: length, 77.6 
mm, height, 60 mm, diameter (paired 
valves), 58 mm. Measurements of a number 
of adult specimens show a height : length 
ratio varying between 1:1.23-1.29, and a 
height : diameter (paired valves) ratio be­
tween 1:.72 (in younger individuals) -.96 
(in larger, more or less gerontic specimens). 
The small, prosogyrate umbones are situated 
just slightly behind the anterior fourth of the 
total length of the valve, but are slightly 
posterior to the anterior third of the 
length of the cardinal area. The length of 
this structure varies from slightly more 
than one-half the total length of the 
valve in relatively oblique specimens, being 
.57 of the length in the specimen illustrated 
(Plate 1, fig. 5) to three-fourths of the 
total length in the larger, more gerontic 

forms. The ratio of total length to the length 
of the cardinal area in the large specimen 
from Aldabra, mentioned above, is 1:.756 
(Plate 1, fig. 6). 

The cardinal area in living specimens is 
always completely covered by a thick, dark 
brown to black ligament which tends to 
exhibit transverse striations. It is set into 
deep grooves that are located at the outer 
margins of the area. In specimens of average 
size these marginal grooves are the only in­
sertlon structures on the area, which is 
smooth except for faint striations that ap­
pear to represent remnant patterns induced 
by the growth of the hinge teeth. Older 
specimens occasionally develop ligament in­
sertion grooves that may be parallel to the 
outer margins of the area as incomplete 
chevrons, or, more commonly, are parallel 
to the hinge plate as short, disjunct lines 
(Plate 1, fig. 4). 

The sculpture is essentially similar in 
both valves and consists of numerous, close­
set ribs. A count of 50 valves in the col­
lections from the Indian Ocean area gives 
the following result: 

No. of ribs: 33 34 35 36 37 38 39 
No. of specimens: 

Right valves 1 2 .5 7 5 4 1 = 2.5 
Left valves 0 4 5 6 5 4 1 = 2.5 

----- ---
Total 1 6 10 13 10 8 2 =50 

Initially the ribs are simple, separated by 
interspaces that are about one-half the width 
of the adjacent rib, relatively flat-bottomed, 
but ornamented by raised threads that under 
the microscope appear as the projecting 
portions of shingled growth increments. 
These same lirations also cross the radial 
ribs but are much subdued and inconspicu­
ous except on the anterior end of the shell 
where they may, on well-preserved speci­
mens, appear as narrow transverse beading. 
Early in the development of the valve a 
median groove develops on the tops of the 
ribs. This first appears on the anterior por­
tion of the valve (Plate 1, fig. 2), then, 
usually, on the posterior portion, develop­
ing on the median surface of the shell only 
in relatively late adult stages. Subsequent 
to the development of the median grooves 
secondary grooves may appear on each 
side of them giving the ribs a quadri­
partite appearance. These first tend to 
develop on the ribs that mark the area 
of the marg1n between the posterior 
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and ventral surfaces of the shell and ap­
pear on the anterior ribs only late in de­
velopment. The time of appearance of the 
median grooving is variable. Thus one speci­
men from near Mayotta in the Comorro 
Island group that is but 7.7 mm long has 
such grooves on two millimeters of the 
length of the anterior ribs; while another 
from the same locality with a length of 
20.4 mm shows no trace of such grooving. 
The median grooves show quite well on the 
figure of the Linnaean type specimen given 
by Hanley ( 1855, pl. 4, fig. 3). 

The hinge line is straight; the teeth ar­
ranged in a series that may or may not be 
intern1pted near the middle of the hinge­
length posterior to the umbones. Immature 
specimens show a slight arching of the tooth­
row, with the posterior series tending to 
override the anterior one. In these forms 
the teeth in the middle portion of the valve 
are transverse to the hinge plate, with the 
lateral teeth being divergent. Very small speci­
mens, up to about 5 mm in length, show 
a small notch in the ventral side of the 
hinge plate immediately below the median 
interruption of the two series. In the right 
valve figured (pl. 1, fig. 5) the anterior 
series has 20 teeth, the posterior 38. The 
median nine or ten teeth in each series are 
relatively thin and transverse in position, 
but the lateral teeth become more chevron­
shaped with the apex of the chevron point­
ing toward the median tooth elements. This 
chevron structure is first achieved by a 
lateral bending of the dorsal portion of the 
tooth elements such that in those teeth 
adjacent to the central part of the hinge 
plate only about the upper fourth of the 
tooth length is at an angle. The point of 
angulation tends progressively to become 
n1ore ventral in location and the most distal 
elements on either end of the toothrow 
have the chevron angulation at approxi­
mately the middle of the tooth height. Tooth 
number is moderately constant, but shape 
is very plastic and variable. Thus, though 
almost all adult specimens of average size 
show 19 to 21 teeth in the anterior series 
and 26 to 29 in the posterior one, approxi­
mately one-half of the same specimens will 
lose the chevron fold in the outer six to 
eight teeth of the posterior series. In the 
majority of specimens these tend to be es­
sentially transverse, although with a slight 

slope such that the dorsal end of a given 
tooth is somewhat more lateral in position 
than is the ventral end. Most gerontic speci­
mens have the majority of the teeth di­
rectly transverse in position, with only those 
teeth at the anterior and posterior ends of 
the hinge plate modified, usually to a 
chevron-shape. In the largest specimen, men­
tioned above, the anteriormosr teeth are 
nor greatly altered, but the posterior lateral 
teeth are exceedingly irregular in shape 
(Pl. 1, fig. 6). 

The anterior and posterior adductor scars 
are of moderate size and not strongly de­
limited in specimens of average size. Older 
individuals, however, show a strong tendency 
towards a thickening of the shell in the re­
gion of the anterior adductor until, in truly 
gerontic individuals there is a definite plat­
form upon which this adductor is attached. 
The pallial line is entire and not strongly 
marked except for the fact that there is, near 
the postero-ventral end, a series of irregular 
raised ridges separated by rounded grooves 
that trend normal to the pallial line and 
extend inward from that structure toward 
the median portion of the valve. 

The ventral margin of the shell is crenu­
lated on irs inner side. These crenulations 
are most strongly developed along the 
postero-ventral margin but are also well 
represented on the anterior and posterior 
ends of the valve. They become weak and 
relatively inconspicuous toward the anterior 
end of the ventral margin. This is well 
shown on the illustration of the Linnaean 
type given by Woodring (1925, pl. 4, fig. 
1) who interpreted it as indicating that the 
species represented must have had a byssal 
gape (1925, p. 41); Dodge (1952, p. 149 ) 
appears to have interpreted it as a feature 
resultant from excessive wear in the speci­
men concerned. It is, however, to be ob­
served in all specimens examined in the 
present study, including those that were 
taken alive with full, unworn periostracum. 
None of these same specimens show more 
than an exceedingly narrow linear gape in 
this area ( 0.3 mm wide in the smaller 
specimen figured ) and none of the pre­
served animals in the collections reveal any 
byssal development. It is of interest to note 
that the weakening of the crenulations in 
the antero-ventral position is less pro­
nounced on the specimens in the collections 
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from the Philippine Islands than it is in 
those from the western part of the Indian 
Ocean. Indeed this seems to be the one 
relatively constant character upon which 
the specimens from the two areas could 
be dis tinguished. It suggests that the orig­
inal Linnaean type must have been from an 
Ind ian Ocean or Red Sea locality. 

The reason for this weakening of the 
crenulations in the area in which a byssal 
gape would occur if present may possibly 
be taken as suggesting that the modern 
Anadara antiquata was evolved from a 
byssiferous ancestral species. This suggestion 
receives some added support in the fact 
that the umbones of many specimens re­
veal weak fold -depressions similar to those 
found in byssiferous species. These are often 
quite pronounced in shells of 5 to 10 mm 
total length, but even here, no trace of a 
true byssal gape can be detected. 

Rumphius ( 1711) states that the species 
indicated in his p l. 44, fig. 1, which he 
denominated as Pecten virginetts was known 
among the Malaccans as "Bia A nadara.11 

This statement was noted by Chemnitz 
( 1783, p. 202) ". . . a Maleicensibus Bia 
Anadara vacatur." In the meantime Adan­
son ( 17 57, 248, pl. 18, fig. 7) used the 
vernacular "Anadara" fo r a similar species 
that was cited by Linnaeus in his synonyrny 
of Area antiqttata in the 12th edition of the 
Systema Naturae and the term appears to 
have achieved rather wide acceptance as 
a vernacular name for species of this gen­
eral form, particularly among the French 
conchologists. Thus Bruguiere ( 1789, p. 
1 0 3 ) uses the heading: 

"12. ARCHE anadara. 
Area antiquata; LINN." 

while also stating (p. 104) that the species 
is known as "Anadara, coeur en arche de 
Noe; par l~.s Francois." Lamarck ( 1819, p. 
42) used 26. Arche anadara. Area anti­
quata.!! It remained for Gray ( 1847, p. 
198) to use the name in a formal scientific 
sense. 

Dimensions: 
Figured Specimer:, USNM 694045: length 

49.8 mm; height 38.7 mm· diameter 
(paired valves) 30 mm. Loc~lity: Reef 
flat southwest of Pamanzi Island, near 

. Mayotta, Comorro Group, Indian Ocean. 
F1gured Specimen, USNM 694046: length 

77 .6 mm; height 60 mm; dian1eter 
(paired valves) 58 111m. Locality: Reef 
flat at main channel between West and 
Polymnie Islands, Aldabra Group, Indian 
Ocean. 

V. SUBGENUS CALOOSARCA Olsson, 1961 

Type species, by original designation : Ana­
dar a rustica (Tuomey and Holmes) . Plio­
cene, North and South Carolina. 

Olsson's ( 1961, p. 98) original descrip­
tion of this subgenus was as follows: 

"?hell broadly elongate, n1oderately heavy, 
eqmvalve, convex. Cardinal area elon a-ate 

b ' 

rathe~ low or narrow, not covered fully by 
the ligament, the small portion anterior to 
~he beaks usually bare. Posterior side deeply 
m:pres~ed, often winged or emarginated. 
Ribs simple, plain or heavily noded and 
often. differing considerably in size, the 
an.tenor set son1etimes mesially grooved. 
Hmge teeth small, numerous and in a con­
tinuous series. 

"In the average specimen of A. rustica1 

the cardinal area in front of the beak is 
bare, but in gerontic specimens the anterior 
area may be partly covered or furrowed 
with ligamenta! grooves. In A. notabilis of 
the Caribbean, the cardinal area has essen­
tially the same characters as in A. rustica." 

There has existed in the literature a con­
sidera?Ie . de~ree of misunderstanding as to 
the d1stnbut10.G of . the species selected by 
Olsson to typify h1s subgenus. This stems 
from the work of Dall ( 1898, p. 653 ) who 
synonymized the Florida Caloosahatchee 
speci~s,. A1rca crctssicosta Heilprin, with the 
Carohman Waccamaw form, Area 1rustica 
!uomey an? Holmes, stating (p. 654) : 
The collectwn of more rnaterial since Pro­

fessor Heilprin's publication leaves no doubt 
wha~ever .as to the identity of this splendid 
speoes w1th that of Tuomey and Holmes." 
~he original Tuomey and Holmes descrip­
t10~ was based upon very inadequate rna­
renal, and the species is o-enerally rare 
~ecoming well known only b after a con~ 
s1derable number of specimens became avail­
able through dredging for fill at the airport 
at Cr.escent ~each, South Carolina. Study 
of th1s ma~enal re-establishes the identity 
of A. crasstcosta as a species distinct fron1 
the Waccamaw form (Olsson & Petit, 1964, 
p. 527-8). 

At the time of the original publication 
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of the name Caloosarca Olsson clearly ac­
cepted Dall's conclusions as stated above, 
and gave the range of his Anada1ra rustica 
as "Pliocene of South Carolina and Florida." 
This fact, together with the selection of the 
subgeneric name Caloosarca

1 
obviously based 

tlpon the name of the Florida Pliocene 
' ' Caloosahatchee Formation, has raised some 

question as to whether or not this might be 
considered as a genus based upon a mis­
identified type species with consequent re­
ferral ro the International Commission on 
Zoological Nomenclature (see International 
Code of Zoological Nomenclature articles 
65 (b) and 70 (a)). This seems an un­
necessary complication in the present case 
since there can be no doubt whatsoever but 
that the two species concerned are con­
generic. However, Olsson's reference to the 
occurrence of the type species in the Plio­
cene of Florida should be deleted. 

The subgenus first occurs in the western 
Atlantic faunas in the Upper Miocene of 
Florida and is represented in the Pliocene 
of North and South Carolina and Florida, 
the Pleistocene of North Carolina to Brazil, 
and in the Recent faunas from Florida ro 
southern Brazil. Olsson also refers tO this 
subgenus the Recent Panamic species Arcct 
bicmgulata Sowerby (1833, p. 21), with 
which is synonymized A1rca gordita lowe 
( 1935, p. 16, pl. 1, fig. 1). 

On the basis of the present study of the 
type and other species here referred to the 
subgenus Caloosarca the following revised 
description may be given for the subgenus: 

Shell broadly elongate, moc1erately heavy, 
equivalve, strongly inequilateral with the 
relatively high, usually inflated umbos situ­
ated at, or in front of, the anterior fourth 
of the total length. Posterior side deeply 
impressed, winged or emarginate, especially 
in the earlier stages of growth. Ribs alter­
nate in position on the two valves, simple, 
usually high, in some species differing con­
siderably in size, especially near the pos­
terior end of the median portion of the 
valve. Anterior ribs sometimes mesially 
grooved. All ribs more or less noded by 
raised growth increments which occur at 
regular intervals and are present on both 
ribs and interspaces. 

Cardinal area elongate, moderately nar­
row, widest immediately in front of the um­
bones and sharply delimited posterior ro 

--
Text figure 1. Diagram of cardinal area in 

C aloosarca showing portion covered by fibrous 
ligament (shaded). The small black area at the 
apex marks the initial position of the proto­
conch, the dashed line outlines the portion cov­
ered by the overhang of the umbo and posterior 
dorsal margin of the adult valve. Note that the 
anterior end of the ligament moves to a slightly 
more posterior position between the marginal 
insertion groove and the first subsequent liga­
menta! groove and is then bounded anteriorly 
by a shallow groove that crosses the area trans­
versely. The discontinuity between the anterior 
and posterior series of hinge teeth occurs im­
mediately below this transverse groove. 

then1 by a strong ridge formed by the dorsal 
margin of the main portion of the valve. 
ligament in adolescent and early mature 
stages confined to the area posterior to the 
mnbo, its anterior end marked by a groove 
extending transversely across the cardinal 
area from a position immediately below the 
umbo to a point immediately above the 
junction of the anterior and posterior rootb 
series on the hinge plate (see text fig. 1). 
ligament apparently present over the en­
tire posterior area at all stages of develop­
ment, inserted in a groove immediately be­
low the posterior dorsal ridge and with 
secondary grooves more or less irregularly 
parallel with the margin of the area. In 
late adult and gerontic stages the ligament 
tends also ro occupy the anterior portion 
of the area, inserted inro grooves that make 
essentially the same relative angle with 
the binge line as do those of the posterior 
series and are never subparallel with the 
outer margin of the cardinal area as are 
those of the posterior series. On some speci­
mens the anterior grooves are confluent 
posteriorly with the anterior end of the 
posterior grooves to form chevron-shaped 
structures, in others the anterior ones may 
terminate posteriorly at a position inter­
rnediate between the anterior ends of ad­
jacent posterior grooves. While the time of 
development of the anterior segment of the 
ligament varies, in most species there are 
three ro five posterior grooves prior ro the 
first of the anterior ones. 
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Text figure 2. Profiles of the rihs on the mc::.lian area of left valves of species referred to 
Anaclara ( Caloosarca). 

a. A. (C.) notabilis ( Roding). 
h. A. (C.) catasarca ( Dall). 
c. A. (C.) aequalitas (Tucker and Wilson), 

typical form. 
cl. A. (C.) aequalitas (Tucker and Wilson) , 

specimen transitional to A. (C. ) crass i­
costa ( Heilprin). 

e. A. (C.) crassicosta (Heilprin). 

Hinge line straight, the teeth in two series 
with the anterior end of the posterior series 
dorsal to the termination of the anterior 
one and immediately below the position of 
the transverse groove of the cardinal plate. 
The longer posterior series with two and 
one-half to three times as many teeth as the 
shorter anterior series. Teeth generally trans­
verse to the hinge plate, narrow, with their 
sides irregularly grooved. The distal teeth 
in the posterior series often show a tendency 
to develop a weak chevron-shape, usually 
with the apex of the chevron pointing an­
teriorly, but modification of individual teeth, 
including partial abortion may occur at any 
position in either series. 

Inner margms of the valves strongly 

f. A. (C.) rustica ( Tuomey and Holmes), 
typical form. 

g. A. ( C.) rustica ( Tuomey and Holmes), 
specimen with broad posterior ribs similar 
to those on A. (C.) crassicosta ( H eilprin). 

h. A. (C.) hoerleae II. E. Vokes , new 
species . 

1. A. (C.) notoflorida H. E. Vokes, new 
species. 

crenulated by the external radial ornamen­
tation, the crenulations usually terminating 
near the well-marked, entire, pallial line. 
Interior of the valve pectinated by regularly 
spaced grooves that are most strongly de­
veloped just above the pallial line and im­
mediately anterior to the posterior adductor 
scar. Adductor scars large, well marked, 
the anterior subtriangular in shape, the 
posterior more elongate, situated on a thick­
ened smooth "plate" which is separated 
from the ventral side of the hinge plate by 
a distinct anal groove. Pedal retractor and/ or 
diductor scars localized on the ventral side 
of the hinge plate, well marked. 

On the basis of this redefinition of the 
subgenus, seven (possibly eight) speoes 
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present m the upper Miocene to Recent 
faunas of the western Atlantic area are 
here referred to Caloosarca. Two of these, 
Anada11ct ( Caloosarca) hoerleae

1 
n. sp., and 

A. (C.) notoflorida1 n. sp., are from the 
upper part of the Pinecrest Formation, 
upper Miocene, of peninsular Florida. A. 
hoerleae occurs in deposits that Olsson (in 
Olsson and Petit, 1964, p. 517) has termed 
"The Brighton Facies" north of Lake Okee­
chobee, while A. notojlo1~ida has been col­
lected only from beds at Adine, Charlotte 
County, and from spoil bank material tem­
porarily available during the construction 
of the new trans-Florida toll road that has 
been termed "Alligator Alley." In both 
areas the species is associated with VctSttm 
(Hystrivarmn) locklini Olsson and Harbi­
son, suggesting that A. (C.) hoerleae and 
A. (C.) notofloridct are approximately of 
contemporaneous occurrence. The possible 
eighth species, in this report designated as 
"Anadcwa ( Caloosa1~ca), new species?," oc­
curs in association with a specimen of A. 
(C.) notoflorida in a collection from ma­
terial dredged fr01n the bed of the Caloosa­
hatchee River one mile below Olga, Lee 
County, Florida. It appears, in some charac-

Ana clam 
(Caloosarca) 16 17 18 19 20 21 

notab-ilis 
(Rodin g) 

catasarca 
(Dall) 2 14 37 45 

aequal-itas 
(Tucker & 
\?Vilson) 12 32 54 4.3 33 20 

crassicosta 
(I-Ieilprin) 1 22 80 72 21 

nts-tica 
(Tuomey& 
Holmes) 

new species ? 2 
notoflo r ida 

new species 8 

hoerleae 
new species 1 

ters, to be intermediate in position between 
the two described upper Miocene forms 
and A. (C.) rustica ( Tuomey and Holmes ) , 
from the Waccamaw Formation, Pliocene, 
of South Carolina and adjacent areas of 
southern North Carolina, and A. (C.) 
crassicosta ( Heilprin) from the essentially 
contemporaneous Caloosahatchee Formation 
of peninsular Florida. 

Anadara ( Caloosarca) aeqztalitas (Tucker 
and Wilson) is most abundant in collec­
tions made in the vicinity of the present 
Lake Okeechobee from strata that have been 
termed "Unit A" by Olsson and Petit ( 1964, 
p. 521) representing an as yet unnamed 
post-Caloosahatchee formation which is of 
uppermost Pliocene or early Pleistocene age. 
In its earliest occurrences it may be con­
temporary with A. (C.) crassicosta with 
which it occurs in collections from Tulane 
University localities 79 and 529. Unfor­
tunately these are spoil bank collections that 
may represent more than one stratigraphic 
unit. The specimens in these two collec­
tions however are transitional between the ' ) 

two species and seem clearly to establish the 
evolution of A. (C.) aeqztalitas from A. 
(C.) c1~assicosta. Within the deposits as-

umber 
of 

Speci-
22 2.3 24 25 26 27 28 29 .30 mens 

Counted 

7 42 82 41 25 .3 200 

200 38 38 20 .3 ..., 
0 

6 200 

3 1 200 

4 6 16 14 4 1 45 

1 3 

18 16 8 50 

3 4 
Total number of specimens counted: 902 

TABLE 1. Number of radial ribs on species of Anaclara (Caloosar~a) recognized_ in this r~port. 
AH true ribs are counted, but the thickened anterior and posterior nm of the cardmal area IS not 

included. 
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signed t(J "Unit A," A. (C.) dequdlitcts oc­
curs most abundantly at lo(alities where th<: 
matrix contains a fairly high lime mud con­
tent. At those localities wh~rc the lime 
mud clement is reduced in amount and the 
matrix is gc:nerally a relatively fine-grained 
sand we find /l7lctdctrtt ( CctlooJtll'Cct) catct­
.rctrcct ( Dall) to be the dominant species 
with A. (C.) aequalitc~s usually rare or ab­
sent. 

AntlC1drct ( Cctloorarcct) notctbili.r ( R6ding) 
ts the only representative of the subgenus 
that is yet living in the waters of the west­
ern Atlantic area, ranging from Florida to 
southern Brazil. The oldest certain record 
of its occurrence seems to be from the 
1\foin Formation of Costa Rica which ap­
pears to be contemporaneous with "Unit 
A' of the Florida section. 

\'V'hile there is some recognizable varia­
tiOn within these spenes in the expression 
of the characteristic hinge and cardinal area 
structures, as well as in the degree of infla­
tion of the valves, the most useful charac­
ters for specific identification are to be 
found in the number of radial ribs (see 
Table l ) and in the variation 111 their size 
and shape on the median area of the valves, 
as \veil as in the size and shape of the inter­
spaces that separate them (see Text fig. 
2). 

There are a number of superficially simi­
lar species, particularly in the middle and 
upper Miocene deposits of the western At­
lantic region. These forms tend, like Caloo­
.rctrccr, to have the anterior end of the cardi­
nal margin smooth in the younger stages 
of development, and the teeth in two series. 
But in all cases the anterior termination of 
the earlier, posterior portion of the liga­
ment is situated well behind the umbos, 
usually only slightly in advance of the mid­
length of the area, and there is no trans­
verse groove marking the anterior end of 
the early ligament growth. The two series 
of teeth, which overlap in a manner similar 
to that of the species of CaloosarcaJ meet 
below the anterior termination of the early 
posterior portion of the ligament and hence 
only slightly in advance of the midlength 
of the binge plate. Furthermore, they are 
as a result more nearly equal in the number 
of teeth present in each series, the posterior 
usually having but one and one-quarter to 
one and one-half times as many teeth as the 

anterior. The outer, term inal teeth in the 
posterior series often tend to be somewhat 
inclined, rather than transverse in position 
as they are in Caloosarca. Exteriorly the 
shells are transversely elongate, ornamented 
by radial ribs that are never as high and 
strongly developed as in CaloosarcaJ· the 
posterior end is not as deeply emarginate, 
the postero-ventral umbonal r idge never as 
strongly developed, and the shell is but 
slightly, if at all auriculate posteriorly. The 
ventral margin tends, in most of these 
species, to be broadly rounded, rather than 
relatively straight. 

Included in this group of Miocene species 
are: Anctdctra camps a ( Dall ) ( 1898, p. 656, 
pl. 32, fig. 21) from the llpper Miocene, 
Jackson Bluff Formation of northern Flor­
ida; A. inaequilateralis (Guppy) ( 1866, 
p. 293, pl. 18, fig. 2), A. halidonata ( Dall ) 
( 1898, pl. 646, pl. 33, fig. 24), and (? ) 
A. da.rict (Woodring) (1925, p. 44, pl. 4, 
fig. 7) from the upper (?) Miocene, Bow­
den Formation of Jamaica; A. istmica 
Perrilliat Montoya ( 1960, p . 12, pl. 1, figs. 
3-5) and A . woodringi Perrilliat Montoya 
(1960, p. 13) pl. 2, figs. 3-10 ) fron1 the 
upper Miocene, Agueguexquite Fonnation 
of the Isthmus of Tehuantepec area of 
Mexico; A. actinophora ( D all ) ( 1898, p . 
185, pl. 33, fig. 26) and an apparently un­
described species in the Tulane University 
collections from the middle Miocene, Gatun 
Formation of Panama; and A . gttayubinica 
(Maury) ( 1917, p . 170, pl. 28, fig. 4; pl. 
29, fig. 1), and A. rio gttrabonica ( Maury ) 
(1917, p. 170, pl. 29, f ig. 4) from the 
middle Miocene, Gurabo Formation of Santo 
Domingo. The Recent species, A. hemides­
mos (Philippi) ( 1845, vol. 2, p. 31 , A 1rcaJ 
pl. 2, fig. 5) from Cuba and Martinique 
(fide d'Orbigny, 1845, p . 345-6, as hen~i­
dermo.r), and A. baugl:mzani Hertlein ( 1951, 
p. 487, pl. A, figs. 1-7) from 40 fathoms 
off the coast of T exas appear to be de­
scendants of this Miocene group. 

It seems most probable that the species 
referable to Cctloosarca have been derived 
from among the Miocene species of this 
group. Structurally the Bowden species Ana­
dara prephina (W oodring) ( 1925, p. 44, 
p l. 4, fig. 8) is almost intermediate in po­
sition, hav ing the external shape with 
ro unded ventral margin , weaker posterior 
umbonal ridge, and but slight posterior 
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Text figure 3. Dorsal and interior views of 
holotype right valve ( USNM 352754) of Ana­
clara prephina (Woodring). Note the Caloo­
sarca-like nature of the hinge and cardinal 
area. 

emargination, plus numerous, lower, radial 
ribs such as characterize the typical Miocene 
forms mentioned above. The hinge and 
ligamenta! areas are, however, very similar 
to those found in Caloosarca. The ligament, 
while confined to the region posterior to 
the umbos, extended anteriorly to a position 
almost directly beneath the beaks, with a 
well-developed transverse groove marking 
its anterior termination (text fig. 3). The 
junction between the anterior and posterior 
tooth series is similarly more anterior in 
position than is typical of the Miocene 
species cited above, and almost identical 
with the location found in Caloosarca. The 
anterior series, in the holotype specimen, 
has 14 teeth while the longer posterior 
series has 34 (text fig. 2), a 1:2.5 ratio 
that agrees more closely with that observed 
in typical species of Caloosarcct than it does 
with the 1:1.25 to 1:1.5 ratio noted in the 
Miocene species mentioned above. 

VI. TERTIARY AND RECENT SPECIES 

OF CALOOSARCA 
ANADARA ( CALOOSARCA) NOTOFLORIDA 

H. E. Vokes, n . sp. 
Plate 2, Figures 1-7, Text Figure 1i 

19.39 Area catasarca DaJl, ~IA"\SFIELD, Florida 
Geol. Surv. Bull. 18, p. 12 (dredged, Caloosa-

hatchee River, 1 mile he low Olga) ( TQT p. 
23, .'32). 
Diagnosis: Shell elongate, subrhomboiclal, 

with moderately inflated, prosocoelus umbos lo­
cated at or sligl1tly anterior to the anterior 
fourth of the total length of the cardinal mar­
gin. Anterior end of tllC' valve hroadlv rounded 
passing gradually into the gently conc'a, e ventral 
edge. which is rather slwrply rounded into the 
auriculate posterior encl. The degree of auricu­
lation varies, being usually most pronounced in 
th e younger individuals, but the posterior mar­
gin is always more or less convex in its median 
portion and projecting in its dorsal segment. 
The cardinal margin is traight, but the dorsal 
margin of the main portion of the valve exterior 
to the cardinal area rises above it to form a 
rath er sbarp ridge, especiall y strong posterior to 
th e mnbos, giving the valves when viewed from 
their lateral aspects a distinctly higher posterior 
dorsal segment than the short anterior one. Sur­
face of the valves ornamented by 21 to 2-1 
(usually 22 to 23) relatively high radial ribs_ 
which are rounded on top hut almost straight­
sided; the interspaces between them heing ap­
proximately two-thirds as wide as the adjacent 
ribs, very gentl_ concave, almost flat-hottomecl, 
and subangulate at their lateral junctions with 
th e ribs. Ribs on the anterior and median por­
tions of th e valve almost equal in width ; those 
on the posterior becoming progressively some­
what lower and narrower, with interspaces of 
appro:\imately equal width. Surface of the ribs 
nnd interspaces marked by rather elevated 
growth increments which occur at regular inter­
vals and cause tl1 e tops of the ribs to appear 
to be nodulous. 

The cardinal area is typical of the subgenu-; , 
straight and obscurely lozenge-shaped, widest 
immediately in front of the beaks. Ligament 
confined to the area posterior to the umbo in 
the earlier stages of development, appearing on 
the area anterior to the umbo only in large adult 
or g rontic specimens. Usually three to fom, 
occa ionally fi, ·e, ligamenta} grooves (including 
th outer, marginal one) on the posterior por­
tion prior to the appearance of any anterior one. 
Anterior end of the ligament in the earlier sta.ges 
marked by a rounded groove e\.tcnding trans­
\'ersely across the cardinal nrea from a point 
immediately beneath the nmho to a position 
directly above th e junction of the anterior and 
posterior series of hinge teetl1. sually one or 
more short in cipien t tnms\·ersc grooves anterior 
to this major one. 

Hinge line traight, shorter than the length 
of the valve, with an anterior ancl a posterior 
series of relatively long and 'ery narrow, 
markedly irregular teeth, generally transverse 
to the l1inge line, hut occasionally, especial!) 
toward th e posterior end of the anterior series, 
tending to become oblique in position. At times 
adjacent teeth will unite for a portion of their 
length then divide to form two segments in a 
sort of paraJlcl-sidecl "Y." Tl1e anterior sC'ries is 
always shorter than the posterior, nsually with 
18 to 20 teeth, hut Yariations from 1() to 24 
ha,·e been noted; the longer posterior series with 
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appro\.imatdy two and one-half to three times 
as many teeth as the anterior one. Tooth counts 
on adult specimen~ reveal the following num­
ber of anterior/posterior teeth: 16/40, 18/47, 
19/52, 20/45. 20/60, 21/51, 24/61. The an­
terior end of the posterior series is dorsal to the 
posterior end of the anterior one. 

Interior of valve as in other species of the 
subgenus, with large well-marked adductor 
scars, the anterior one subtriangular in shape, the 
posterior more elongate, situated on a thickened 
smooth plate that is separated from the ventral 
~·ide of the cardinal area and hinge plate by a 
distinct groove. Pedal retractor muscle scars 
moderately large, situated on the ventral side 
of the cardinal plate. Ventral margin strongly 
crenulatecl by the radial ribbing, the crenula­
tions extending inward almost to the pallial 
line, inside of which are many shallow radial 
grooves. 

Discussion: Anadara ( Caloosarca) nato­
florida occurs most abundantly in the Tu­
lane University collections from three spoil 
bank localities that were bared during the 
course of the construction of the new trans­
Florida highway extending from Naples to 
Fort Lauderdale-popularly known as "Alli­
gator Alley." Mr. Druid Wilson of the 
United States Geological Survey loaned the 
writer specimens from the upper Miocene 
beds at Adine, Florida. The associated fauna 
at the Tulane localities also indicates an 
upper Miocene Pinecrest age for the species. 

Although only a relatively few specimens 

were available for the present study, this 
species appears to be more stable and less 
variable in its general characters than are 
the succeeding forms referable to the sub­
genus Caloosarcct. This feature is well shown 
in the rib counts. Fifty specimens reveal the 
following distribution: 

'\[ o. of ribs: 21 22 23 24 
:X o. of specimens: 

11 5 2 = 21 Hight valves 3 
Left valves 5 7 11 6 = 29 
Total 8 18 16 8 = 50 

This distribution over four rib number units 
may be contrasted with that observed for 
rustica ( 6), crassicosta ( 7) , aeqztalitas ( 8) , 
catasarcct ( 9), and notabilis ( 6). It is inter­
esting to note the increase in variability in 
this factor throughout the Pliocene and 
Pleistocene species, although the Recent A. 
notctbilis proves less variable than its Pleisto­
cene congeners. 

Comparison: Anadara ( Caloosarca) noto­
fL01'ida1 new species, most closely resembles 
A. (C.) aequalitas (Tucker and Wilson) 
in its overall aspect. It may be distinguished 
from that species, however, by its generally 
larger number of radial ribs, which are 
separated from each other by distinctly 
narrower interspaces. The valves tend to be 
more elongate in proportion to their height, 

PLATE 2 
Figures 
Anadara ( Cctlooscwca) notofloridct H. E. Vokes, n. sp. ____ _ _ 

Page 
-- -·-- 13 

1. USNM 645913 (paratype), left valve, length 74.8 mm, height 34 mm. Locality 
TU 797. Gerontic adult specimen, the largest in the collections. 

2, 6, 7. USNM 645912 (holotype), left valve, length 49.4 111m, height 34 mm. Lo­
cality TU 797. 2. Exterior of left valve; 6. Anterior view of holotype; 7. 
Hinge and interior of holotype. 

3. USNM 645914 (paratype), left valve, length 42.7 mm, height 31.8 mm. Locality 
TU 797. 

4, 5. USNM 645915 (paratype), paired valves, length 38.3 mm, height 28 mm, 
diameter 28.2 mm. Locality TU 797. Dorsal view of conjoined valves; note 
smooth anterior end of cardinal plate. 5. Exterior view of right valve, note 
auriculate posterior extremity. 

Ancldctrct ( Caloosctrca) hoerleae H. E. Vokes, n. sp. _ __ ___ __ 17 
8, 9, 10. USNM 645916 (holotype), right valve, length 54.6 mm, height 41.7 

~nm. ~ocality TU 729. 8. Anterior view, compare with fig. 6; note stronger 
mflat10n and more enrolled umbos. 9. Exterior view, compare with figs. 2 
and 3; note broader, heavier umbos and proportionately greater height. 10. 
Hinge and interior of holotype, compare with fig. 7; note narrower hinge 
plate with shorter, more regular teeth. 

All specimens from Pinecrest Formation, upper Miocene, Florida. All figures approximately 
natural size. 
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and the ventral margin less broadly convex 
than in A. aeqttalitas. . 

Some of the variants of A. (C.) 'l'ltstzca 
( Tuomey and Holmes) are superficially 
similar in general aspect, particularly in the 
immature stage of development, but none 
of the specimens of A. notoflorida have the 
ribs near the posterior umbonal ridge as 
srrono-ly developed in contrast to those more 

b . 

anteriorly situated nor as high 111 propor-
tion to their width as are those in the Wac­
camaw form. Furthermore, the ribs on the 
posterior portion of the valve are sharply 
delimited and straight-sided on both their 
dorsal and ventral edges, in contrast to the 
ventrally sloping sides of those present on 
A . rustica. 

Anadara ( Caloosarca) C1'assicosta ( Heil­
prin) and A. (C.) catasarca (Dall) n~ay 
readily be distinguished by the respective 
characteristics of the ornamentation in the 
two species. A. (C.) notabilis ( Roding) 
differs in overall shape of the valves, num­
ber of ribs, and the fact that the ribs are 
much lower, lacking the straight sides that 
are so noticeable in A. notoflorida. 
Holotype, USNM 645912: length 49.4 mm; 

height 34 mm; diameter (left valve) 
17.3 mm. locality TU 797 . 

Paratype, USNM 645913: length 74.8 mm; 
height 49.2 mm; diameter (left valve) 
26.7 mm. The largest specimen in the 
collections. locality TU 797. 

Paratype, USNM 645914 : length 42.7 mm ; 
height 31.8 mm; diameter (left valve) 
14.9 mm. locality TU 797. 

Paratype, USNM 645915: length 38.3 mm; 
height 28 mm; diameter (paired valves ) 
28.2 mm. locality TU 797. 
Collections studied: Tulane Universi ty lo­

calities 796, 797, 933; USGS 14075, 21257, 
21907, 22298, 22299, 22445. 

ANADARA (CALOOSARCA) HOERLEAE 
H. E. Vokes, n . sp. 

Plate 2, Figures 8-10; Text Figure 1h 
Diagnosis: Shell of average size for the sub­

genus Caloosarca, marked by broadly inflated 
and strongly enrolled umbos whose beaks are 
situated at or slightly anterior to the anterior 
fifth of the total length of the cardinal margin. 
Anterior margin of the valve broadly rounded 
and passing gradually into the almost straight 
ventral margin which, in turn, is rather sharply 
rounded into the auriculate to almost straight 
posterior margin. No young individuals are 
present in the available collection, but judging 
from the growth lines, the degree of posterior 

auriculation is most pronounced in the younger 
growth stages, as is characteristic of the sub­
genus. Cardinal margin straight, antcroposte­
~iorly. but distinctly curved and rising laterally 
to the high dorsal margin of the main portion 
of the valve, wbich is exceptionally strong pos­
terior to the umbos where it projects over the 
lateral portions of the cardinal surface. Surface 
of the valve ornamented by 21 to 23 relatively 
high radial ribs that are rounded on top and 
almost straight on their lateral margins. The 
interspaces between the ribs are approximately 
two-thirds as wide as the adjacent ribs, gently 
concave almost flat-bottomed, and subangulate 
at tl1eir'junctions with the ribbing. Ribs on the 
anterior end and the anterior and median por­
tions of central area of the valve are almost 
equal in strength and width. The four or five 
ribs adjacent to the postero-ventral angulation 
are somewhat higher and broader, while the 
four or five on the posterior slope are lower 
and relatively narrower than those toward the 
anterior end. Surface of all ribs and interspaces 
are marked by rather elevated growth incre­
ments that occur at regular intervals and cause 
the tops of the ribs to appear to be nodulated. 

Cardinal area essentially similar to that of 
other species of the subgenus, lozenge-shaped, 
widest anterior to the umbos and progressively 
narrowing posteriorly. However, the curved up­
per surface and the strong overhang of the main 
valve area results in the posterior portion, when 
viewed from above appearing to be rather nar­
row and almost linear. Ligament confined to 
tbe area posterior to the umbo throughout most 
of the development of the individual, appearing 
on the anterior portion only in late, gerontic 
stages. Anterior portion of the area with three 
or more shallow transverse grooves, the postc­
riormost of which extends from immediately 
below the beak to a position immediately above 
the junction of the anterior and posterior series 
of the hinge teeth. 

H inge line straight, shorter than the length 
of the cardinal area, with an anterior and a 
posterior series of transverse teeth. The anterior 
series is always shorter than the posterior, with 
9 to 12 teeth that are usually relatively wider 
and stronger than the majority of the teeth in 
the posterior series. The longer posterior series 
has 57 teeth on the holotype specimen, the only 
one in the collection in which the entire tooth­
row is preserved. Its anterior end rides dorsally 
above the posterior end of the anterior series. 
The anterior four or five teeth of this series are 
relatively wide and strong, similar to those of 
the anterior series ; the succeeding 35 to 
40 teeth are erect and strikingly narrower and 
closer together, with the posteriormost teeth be­
coming again relatively wider and heavier and 
on the holotype tending to become somewhat 
irregular, usually with a distinct postero-ventral 
slope. 

Interior of tl1e valve typical of the subgenus. 
Anterior adductor large, separated from the 
ventral side of the hinge plate by a distinct 
groove, dorsal and ventral sides subparallel, 
slightly curved, the inner end broadly rounded . 
The posterior scar more elongate, also separated 
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from th e ventral side of the hinge plate by a 
well-marked groove and somewhat undercut 
ventrally hy a gutter-like depression that marks 
the inner side of the postero-ventral angulation. 
Pedal_ retractor scars moderately large, raised , 
and Situated on the ventral side of the cardinal 
plate. Ventral margin strongly crenulated by the 
radial ribbing, the crenulations extending in­
ward almost to the pallial line. The gutter-like 
depression ventral to the posterior adductor 
scar marked by irregular, elongate grooves. In 
two of the four specimens available, the inner 
margin of the pallial area is marked also by 
numerous short radial grooves. 

Discussion: Anadarct ( Caloosmca) hoer­
leae) n. sp., is a rare form, represented in 
the collections only by four left valves from 
the upper Miocene deposits from the lower 
course of the Kissimmee River (locality TU 
729). The associated fauna at this locality 
clearly indicates an upper Miocene, Pinecrest 
age for the species. 

All specimens are strongly consistent in 
their general characteristics, including num­
ber of ribs, relative strength and shape of 
the ribs of the different areas of the valve 
surface, the strongly enrolled, inflated um­
bos, the curved surface of the cardinal area 
and the details of the varying strength of 
the hinge teeth. So far as can be determined 
from the small hypodigm available, there 
is less variability in these features in this 
species than in any other of the species 
here referred to the subgenus. 

C ornparison: In the characteristics of the 
surface ornamentation A. hoerleae) n. sp., is 
almost intermediate in position between A. 
notojlo1rida) n. sp., and the more regularly 
ribbed variants of A. rztstica (Tuomey and 
Holmes). It may readily be distinguished 
from the former by its more anteriorly situ­
ated much more inflated and enrolled um­
bos (compare Plate 2, figures 6 and 8), 
more strongly developed ribs on the pos­
terior mnbonal area, its strongly curved 
cardinal area and the relatively narrower 
hinge with shorter anterior tooth series. The 
ribbing on the posterior end is heavier, and 
the ribs are broader, fewer in number and 
more sharply delimited, especially on their 
ventral slopes than are those of A. 1'ztstica. 
In that species the umbos are about equally 
as inflated as in the present form, but are 
situated somewhat more posteriorly, at or 
near the anterior fourth of the total length, 
and are not as strongly enrolled, the cardinal 
plate is not as notably curved, :1.nd the hinge 
series, while equally narrow as compared 

with that of notoflorida) differs in all de­
tails of the number and relative strength of 
the tooth elements present in the two series. 

It gives me much pleast1re to be able to 
dedicate this species to Mrs. Robert C. 
Hoerle of West Palm Beach, Florida, who 
collected the type specimens and donated 
them, together with a large collection of 
associated species to the paleontological col­
lections of Tulane University. 

Holotype, USNM 645916: Length 54.6 mm; 
height 41.7 mm; diameter (left valve) 
21.0 mm. Locality TU 729. 

Paratype, USNM 645917: Length 64.0 mm; 
height 42.0 mm; diameter (left valve) 
23.3 mm. Locality TU 729. 
Collections studied: Tulane University lo­

cality 729. 

ANADARA ( CALOOSARCA) new species? 
19.39 Area rustica Tuomey and Holmes, MANS­

FIELD, Florida Geol. Surv., Bull. 18, p. 12 
(dredged from Caloosahatchee River one mile 
below Olga). 

19.39 Area aequalitas Tucker and Wilson, ~!A:KS­
FJELD, Florida Ceol. Surv., Bull. 18, p. 12 
(dredged from Caloosahatchee River one mile 
below Olga). 

Material dredged from the bed of the 
Caloosahatchee River one mile below Olga, 
Lee County, Florida (USNM 14075) con­
tains a specimen of Anadcwa ( Caloosarcct) 
notoflorida) new species, identified by Mans­
field as Area catctsctrca Dall, together with 
representatives of an undescribed species 
that Mansfield identified, in part, as £-lrca 
rttstica Tuomey and Holmes and in part, 
as Area aeqttalitas Tucker and Wilson. Mans­
field recognized that this collection in­
cluded material from more than one strati­
graphic horizon, noting: "Some of the shells 
are clean and appear to have come from a 
sand (many of the shells are believed tO be 
Pliocene); others from an indurated light 
gray limestone (probably also Pliocene); 
and others from a light tan argillaceous 
limestone (probably Buckingham lime­
stone)." The specimen that is here identi­
fied with A. (C.) notoflorida is clean and 
white in color and apparently came from 
the sand unit. The specimens identified as 
uA1·ca'! aeq1talitas and rusticct all show ad­
herent pieces or masses of a gray, lime­
cemented shell sand and are presumed to 
have come from the "light gray limestone" 
unit. They cannot be identified with either 
of the two species to which Mansfield re-
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ferred them, nor do they Ltll within the 
range.. of variation of any of the described 
species here recognized in the subgenus 
Cctloosarcct. In certain of the observable 
characters the form appears to be essentially 
intermediate in position between A11adara 
( Caloosarca) boerleae, new species, and the 
Pliocene species A. (C.) rustica ( Tuomey 
and Holmes) and A. (C.) crctssicosta ( Heil­
prin), but all specimens are worn, broken, 
or covered by the intractable limy matrix 
to the point that they comprise a hypodigm 
that is not adequate for formal description. 

The ribs upon the anterior end and the 
anterior portion of the median part of the 
valve are similar in general to those that 
may be observed in A. (C.) boerleae and 
A. (C.) rztstica. while those on the posterior 
portion of the median area are quite like 
those of A. r1tsticct in being somewhat 
broader and higher than those more an­
terior in position, but do not approach the 
extreme width presented by the posterior 
ribs of A. crassicosta ( Heilprin) [ = rustica 
of earlier Florida students]. The ribbing on 
the posterior end of the valve is similar to 
that on A. hoerlecte and A. crassicosta in be­
ing as sharply raised on the ventral sides of 
the ribs as on the dorsal sides, a feature that 
contrasts with development of these ribs 

on specimens of A. 1'1/Sticct. Two of the three 
specimens upon which the number of ribs 
may be determined show but 20 ribs, the 
third has 24. None of the 45 specimens of 
A. r1tstica s.s. upon which the number of 
ribs could be determined had as few as 20 
ribs, while none of the 200 specimens of 
A. crassicosta that were used in determining 
the range of rib number variation in that 
species had as many as 24. Thus in this 
character also, these specimens appear to 
occupy a position more or less intermediate 
between A. hoerlecte and the two Pliocene 
speoes. 

On the other hand the valves differ from 
those of all three species mentioned above 
in general proportions, being considerably 
more elongate relative to valve height, with 
lower and less inflated umbos that are more 
like those present in A. (C.) notojl01'idct) 
new species (see Pl. 6, fig. 6) . 

Material examined: USGS loc. 14075. 

ANADARA (CALOOSARCA) RUSTICA 

(Tuomey and Holmes) 
Plate 3, Figures 1-9; Text Figures 1f, g . 

18.57 Area rustica Tum.IEY A::\fD HoLMES, P]eio­
cene Fossils South Carolina, p. 39, pl. 15, 
fig. 1 (described, "Waccamaw"). 

1863 Scaplwrca (Area) rustiea Tumney and 
Ilolmes, Col\J.I.AD, Acad. Nat. Sci. , Phila. , 

PLATE 3 
Figures Page 
Anadara ( Caloosarcct) rustica (Tuomey and Holmes) 18 

1. USNM.6i5~18, left valve., length 74 m~n, height 54 mm. locality TU 558. Ex­
tenor v1ew of gerontic left valve; nbs on posterior portion of median area of 
valve are but slightly wider than those immediately anterior but have no-
ticeably wider interspaces. ' 

2, 8. USNM 64?920,. right valve, le~gth .53.7 mm, height 44 mm. locality TU 558. 
2_. Extenor .v1e:V of valv.e wltl~ nbbing similar to that found in A. (C.) crcts _ 
stcost~ ( Hed.pnn). 8. Hmge v1ew of same s.r:ecimen. 

3. USNM 6~5921., nght valve, length. 50.6 mm, he1ght 41 mm. Locality TU 558. 
Exterwr v1ew of strongly aunculate specimen with posterior rib bin a but 
slightly stronger ti:an that on the more anterior part of valve. b 

4, 5, 9. USNM 6459~9, r:ght valv~, length ~6.9 :nm, height 52.6 mm. Locality TU 
558. 4. Exterwr v1ew; 5. Hmge and mtenor of valve· 9. Dorsal view. 

6. USNM 645922, right ~alve ( ~ PI:!), lenwh 25 mm, heigh't 16 mm. Locality TU 
558. Strongly aunculate unmature nght valve with wide ribs on posterior 
half of median portion of valve. 

7. USNM 6459~3, left .valve (X lV:!), length 2J.8 mm, height 16 mm. Locality TU 
558. Aunculate Immature left valve with ribbina of almost equal strength 
over entire valve surface. b 

~ll specimen~ from Waccamaw Formation, Pliocene, at Crescent Beach , South Carolina, 
atrport. All f1gures, except 6 and 7, of approximately natural size. 
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Proc:. for 1862. p. 580 (list( d. ~1 iocene [siC'] 
fossils of Atlantic Slope). 

1898 Scapha rca ( Anadara) rustica 'Tuomcy and 
Holmes, D \LL, Trans. \\'a,!.!;ner Free Inst. Sci., 
'ol. 3, pt. -!, p. 6.53 (part, r\OT pl. :31, figs. 
6, 9) (A. crassieosta Heilprin placed m syn-
011) 111) ) . 

1912 Area rustiea Tu01ney and Holmes, t-.hLLEH 
in \V. B. Clark, et al., 1\orth Carolina Ccol. 
and Econ. Sun cy, vol. 3, pt. 1, p. 256 listed 
(1\cill's Eddy Landing), 257 (Walker's 
Bluff), 323 & .'324 ( \Vaccamaw Formation). 

1916 Area mstica Tu01ney and Holmes, SHEL­
DO. , Palcont. Americana, vol. 1, no. 1, p. 55 
(part, l\OT pl. 13, figs. 4, 5). 

19.37 Area rustica Tuomey and Holmes. t-.1Axs­
FJELD A. D ~1Ac1\EIL, Jour. \Vash. Acad. Sci., 
vol. 27, no. 1, p. 9 (Intercoastal Waterway 
ncar Little River, South Carolina). 

1961 Anadara ( Caloosarca) 1'Ustica ( Tuomey 
and Holmes), 0Lsso~, Panamic-Pacific Pele­
cypod a, p. 98 (type of Caloosarca, n. sub­
gen.) [South Carolina record only]. 

1962 Anadara mstica ( Tuomey and Holmes), 
DcuAR, Geologic 1 Totes, South Carolina Div. 
Ccol., vol. 6. no .. '3, p. 28 (listed Waccamaw 
Formation, North and South Carolina) . 

1963 Anadara rustica ( Tuomey and Holmes) 
DunAR A "\D IlowAHD, Southeastern Ceol., vol. 
.5, no. 1, p .. 36, 63 (listed, Waccamaw Forma­
tion, Ilorry Co., South Carolina). 

1964 Anadara ( Caloosarca) 1'ustica ( Tuomey 
and Holmes). 0Lsso~ AXD PETIT, Bull. Amcr. 
Paleontology, \Ol. 47, p. 527, pl. 77, figs. 4, 
4a, 4b. 

1965 Anadara rustica Tuomey and Holmes, 
DuBAH A n Fun.J\'BU'\CII, Geol. Notes, South 
Carolina Div. Geol., vol. 9, no. 1, p. 22 
( liste<l, \iVaccamaw Formation, Intercoastal 
\Vaterway, Horry Co., South Carolina). 
The original description of Tuomey and 

Holmes, inadequate and based upon very 
imperfect material, was as follows: 

"A. testa crassa, sub-quaclrata, radiatim cos­
lata; costis sub-squamosis; latere buccali bre­
uiorilms, costis crenatis; latere anali carinato, 
angulato. t I'll neat o, cost is majorib us; 11171 uonib us 
inter se fere contingentibus. 

''DESCRIPTIOK. Shell thick, somewhat 
square, radiately, and unequally ribbed; ribs al­
most squamose; buccal side very short, ribs 
crenate; anal side carinate, angular, truncate, 
ribs very large; ligament area narrow, umbones 
nearly touching. 

"This fossil is readily distinguished by the 
coarse ribs and deeply e\:cavatecl interspaces on 
the anal ~ide. The margin is strongly crenulated . 
Only a single perfect valve has been found 
with a fragment of a larger individual which i~ 
presented in Fig. 1. 

"PLATE XV., FIG. l. Fragment of the onlu 
.specimen in om possession . T he outlin e is co r­
rect. A perfect shell, though much sm aller, was 
lost after the outline of Fig. 1 had been taken. 

''LOCALITY. \Vaccmnaw." 
As earlier noted, the species bas been rare 

in collections previous to the dred a- in as at b b 

the Crescent Beach, South Carolina, auport. 
This plus the inadequate nature of the 
original material has resulted in confusion 
as to the limits of the species. Dall's action 
( 1898, p. 65 3) placing the Caloosahatchee 
species A. crassicosta Heilprin in synonymy 
with the present form, while obviously a 
result of the inadequate knowledge of A. 
rustica at the time, nevertheless was pe­
culiarly unfortunate in that A. c1rassicosta is 
abundant in the collections and A. rustica 
became identified primarily on the basis of 
the characters exhibited by the Florida 
speoes. 

Olsson and Petit ( 1964, p. 527) add the 
following supplementary descriptive notes: 

"The shell becomes large and heavy at ma­
turity, the umbones and beaks near the anterior 
one-fourth, the posterior side showing a tend­
ency to become winged and is often deeply 
sinuated especially in the juvenile stage, while 
the umbones become more or less sulcated 
along the middle. The ribs number about 18 
from the anterior slope to the umbonal angle, 
and about six more on the posterior slope, the 
anterior and middle ones are large, high, and 
coarsely noded, as narrow as their interspaces, 
except those along the umbonal slope which 
are somewhat larger; the posterior set b ecomes 
progressively smaller towards the [dorsal] mar­
gin. In small specimens, the cardinal area is 
narrow behind the b eaks and bears a few liga­
menta! lines, th e space anterior and under the 
beaks bare . In the larger gerontic sp ecimens, 
the cardinal area may be high and completely 
covered with ligamentallines, only a small space 
under the inrollecl, prosogyrate beaks remain­
ing bare. The ventral margin is deeply fluted 
by the ends of the external ribs." 

Forty-five relatively complete valves, 21 
right and 24 left, plus a few fragn1entary 
specimens were available for the present 
study. It is of interest to note that 18 of the 
right valves and 20 of the left ones are 
fron1 the Crescent Beach airport locality; 
all other Tulane collecting had yielded but 
seven valves. A count of the number of ribs 
in these specimens shows the following 
distribution: 

No. of rihs : 22 23 24 25 26 27 
No. of specim ens : 

H.ight valves r) 1 8 7 1 1 = 21 0 

L eft valves 1 .5 8 7 3 0 = 24 
Total 4 6 16 14 4 1 = 45 

The ribs on the an terior half of the valve 
' 

including the anterior end, are round-
tapped, rather coarsely noded, higher than 
wide, and straight-sided, separated by flat­
bottOmed interspaces that are slightly nar­
rower than the adjacent ribs (see Text fig. lf). 
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The junction of the rib base with the inter­
space is very sharply rounded, almost form­
ing a 90 degree angle. The most posterior 
rib in this series tends to be a little 
n1ore strongly developed than the rest and 
usually is followed, posteriorly, by four or 
five ribs that ornament the posterior half 
of the median area of the valve, the pos­
terior umbonal ridge and on to the pos­
terior end of the valve. The posterior um­
bonal ridge usually occurs approximately 
at the position of the fourth, or between 
the third and fourth of these ribs. They 
constitute the most variable portion of the 
ornament. In the majority of the speci­
mens they differ from the ribs of the more 
anterior series primarily in size, agreeing 
in all relative proportions with the relation­
ship of rib height to width, and of width 
of rib to that of the adjacent interspaces. 
In some of the specimens (Plate 3, figs. 3 
and 4) the size difference is not great 
and the resultant ornament superficially re­
sembles that of Anadctra ( Caloosarca) 
aequalitas (Tucker and Wilson) and A. 
( Caloosmrca) hoerleae) new species. In the 
majority of specimens, however, there is a 
noticeable difference, and one extreme, a 
right valve with 22 ribs (Plate 3, fig. 2) 
even has the anterior two or three ribs of 
this series noticeably wider than their inter­
spaces, more or less undercut on their sides, 
especially the anterior one, and as a result 
comes to have a rather close resemblance 
to A. ( Caloosarca) c1rassicosta ( Heilprin). 

A. rustica may, however, be readily sep­
arated from both of the above named species 
by the nature of the ribbing on the posterior 
end of the valve. In this area on mature 
specimens the rib that immediately follows 
the stronger ones adjacent to the umbonal 
ridge is usually rather similar to these, be­
ing stronger than any of those postero­
dorsal to it but agrees with them in having 
a distinctly sloping antero-ventral side and 
a straight to undercut postero-dorsal slope. 
Immature specimens tend to have well­
developed, raised, noded ribs on this area 
that are, with the exception of one or two 
ribs immediately adjacent to the dorsal 
margin, usually only about one-half as wide 
as their adjacent interspaces ; the dorsally 
situated ribs may be slightly wider than the 
interspace between them. In adult specimens, 
however, the majority of the ribs tend to 

lose their strength and to assume the ap­
pearance of irregular, noded threads, asym­
metrical in section with a distinct antero­
ventral slope and a steep postero-dorsal 
one. In both A. aequalitas and A. crassicosta 
these posterior ribs maintain their identity, 
their sides being essentially vertical in all 
but the most gerontic specimens. Further­
more, the ribs on the median portions of 
the valves of A. rustica are much higher in 
proportion to their width than are those 
of either of the two other species (see Text 
fig. 1). 

The umbones are well inflated, the beaks 
rounded and prosogyrate, situated weil in 
front of the anterior fourth of the total 
length, usually about at the anterior fifth 
in average specimens, but often are as far 
forward as the anterior sixth of the total 
length in large, gerontic forms. The cardinal 
area is broad, widest immediately under 
the anteriorly situated beak. The dorsal 
margin of the valve distinctly curves over 
and above the outer margin of the Ega­
mental area posterior to the umbo but does 
not project anterior to that structure. The 
result is that the area appears to be much 
narrower posterior to the umbos than an­
terior to them. The ligament was confined 
to the area posterior to the umbo during the 
earlier stages of growth. It was inserted in 
a rather deep groove at the outermost edge 
of the cardinal area and appears to have 
completely covered the portion posterior 
to the umbones at all stages of growth. The 
portion anterior to the umbones was free 
of ligament during the period up to rela­
tive maturity but was invaded by that strtlC­
ture in later stages. Diagonally situated liga­
menta! grooves, more or less parallel with 
the outer margin of the cardinal area, mark 
the posterior portion of that structure dur­
ing the interval when the ligament was 
wholly posterior in position. These tend to 
become irregular chevrons when the liga­
ment is also present on the anterior por­
tion of the area. Of the 14 larger specimens 
with chevron-shaped grooves on the inner 
margin of the area, 4 have three diagonal 
posterior grooves before the appearance of 
any anterior limb, 5 have four, and an­
other 5 have five such grooves. Five speci­
mens show four posterior grooves with no 
trace of any anterior grooving. All of the 
specimens show a narrow, linear depressed 
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line trending more or less transversely across 
the cardinal area from a position im~11cdi­
ately beneath the umbone. The posteriorly 
situated ligamental grooves terminate at 
this line, and when chevrons are developed, 
the apex of the chevron angle occurs there. 
Presumably this marks the anterior edge of 
the ligament during the period when this 
structure was confined to a position behind 
the beaks. The groove is not strictly trans­
verse in position, showing a sligh t tendency 
to move more anteriorly as the beaks as­
sume a relatively more anterior pos ition. 

The hinge line is straight, with the teeth 
in two series that meet approximately at 
the position of the transverse groove noted 
above, with the posterior series thus being 
much longer than the anterior one, its an­
tenor end being located dorsal to the pas­
tenor end of the anterior series. In very 
large gerontic specimens this separation 
into series may become obscured. The num­
ber of teeth in each series is variable. A 
count of the teeth in each gave the follow­
ing numbers of anterior/ posterior teeth : 
11/29; 13/38; 13/44; 14/48; 17 /59; 
17/64, 18/53; 18/58; 22/ 71. The indi­
vidual teeth are usually narrow and trans­
verse to the hinge plate. Variation, when 
present, tends to occur near the posterior 
end of the longer series, and in most cases 
is indicated by the development of broadly 
chevron-shaped teeth that have the apex 
of the chevron pointed posteriorly. In some 
gerontic specimens the posterior teeth may 
break down to form small nodose denticles ; 
these appear at times tO represent the dorsal 
and ventral ends of chevrons in which the 
median apex has fai led to develop. 

The anterior and pos terior adductor scars 
are prominent and relatively large, the pos­
terior being si tu ated on an elongately thick­
ened platform that has a relatively narrow 
but well-marked channel dorsal to it, sep­
arating it from the projecting ventral side 
of the cardinal margin. This latter area 
bears four or more rather well-defined di­
ductor and pedal retractor muscle scars. 

Figured Specimen, USNM 645918: length 
7!J. mm; height 54 mm; diameter (left 
valve) 29.6 m m. l ocality TU 5 58. 

Figured Specimen, USNM 645919: length 
66.9 mm; height 52.6 mm; diameter 
(right valve) 25 mm. locality TU 558. 

Figured Specimen, USNM 645920: length 
53 .7 mm ; height 44 mm; diameter (right 
valve) 19.4 mm. locality TU 558. 

Figured Specimen, USNM 645921: length 
50.6 mm; height 41 mm; diameter ( right 
valve) 19.4 mm. locality TU 558. 

Figured Specimen, USNM 645922: length 
25 mm; height 16 mm; diameter (right 
valve) 7.3 mm. locality TU 558. 

Figured Specimen, USNM 645923: length 
21.8 mm ; height 16 mm; diameter (left 
valve) 7 mm. locality TU 558. 
DiJtrib11tio1Z: Tulane University localities 

558, 559, 870. USGS localities, 4276 (Neill's 
Eddy landing ), and Tilly's lake, Waccamaw 
River. Waccamaw Formation, North and 
South Carolina. 

AN ADARA ( CALOOSARCA) 
CRASSICOSTA (Heilprin) 

Plate 4, Figures 1-7; Text Figure le 

18S7 A rea erassieosta H EILPHIN, Trans. Wagner 
Free Inst. Sci. , vol. 1, p. 96, pl. 13, figs. 30, 
.30a ( described, Caloosahatchce River ). 

1895 A rea em ssieosta. H cilprin, D ANA, Man. 
Geology, eel. 4, p. 900, fig. J 508. 

1898 Scaplwrea ( Anaclara.) rustiea Tuomey and 
IIolmcs, DALL, Trans . vVagner Free Inst. Sci., 
vol. .3, pt. 4, p. 653 ( part) ( ?, pl. 31, figs. 
6, 9 ) ( erass ieosta placed in synonymy). 

1916 Area rustiea TllOmey and Holmes, SI-IEL­
DO'\, Palcont. Americana, vol. 1, no. 1, p. 55 
( p art ). pl. 13, figs. 4, 5. (Dall's discussion 
reprinted; figured from Shell Creek, Fla.) 

1929 Area. rustiea Tuomey and Holmes, Com:: 
AXD Mosso1r, Florida Geol. Survey, 20th 
Ann. Rept. , p. 156, pl. 9, fig. 1. ( Caloosa­
llatchee Marl). 

19.39 Area rusliea Tuomey and Holmes, 11ANS­
FlELD, Florida Gcol. Survey, Bull. 18, p. 18 
( 3/ 4 mi. above Fort Denaud), 24 (Myalka 
River) , 27 ( Caloosabatchee Fauna). 

194.5 Anaclara rustiea ( Tuomey and Holmes) , 
CooK, Florida Geol. Survey Bull. 29, p. 216, 
fig. 28 ( 1) (characteristic of Caloosahatchee 
11arl). 

195.3 Anaclara ( Anaclara) rusliea ( Tuomey and 
Holmes), OLSSON AND HAnmsoN, Acacl. Nat. 
Sci., Phila., Mon. 8, p. 37, pl. 3, figs. 1, 1a . 
("Common at St. Petersburg and mo ·t other 
Pliocene localities in Florida.") 

1958 Anaclara ( Anaclara ) Tustiea ( Tuomey and 
Holmes), D uBAH, Florjda Ceo]. Survey, Bull. 
40, p. 156 (part), pl. 1, fig. 9 (NOT figs. 2, 
3). ("Common in the Caloosahatchee forma­
tion.") 

1962 Ana clara 'rustiea ( Tuomey and Holmes), 
DuBAH, F lorida Ceol. Survey, Bull. 43, p. 2.3, 
26 ( listed, Shell Creek), 34 ( listed, Alligator 
Creek), 40 ( listed "Pliocene" and "Caloosa­
hatchee"), GO (general faunal list). 

1964 A nadara ( Calo osaTea) erassieosta ( Ileil­
prin ), OLSSON AXD PEnT, BulL Amer. Pale-
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ontology, vol. 47, p. 520 ( Caloosahatchee 
fauna ), 528 (removed from synonymy of A. 
TUStica). 

1965 Anaclara (Cam) rustica ( Tumney et 
Holmes, 1857 ), CunEHT AND VAX DE J!OEL, 

Inst. Roy. Sci. Nat. de Belgique, ser. 2, fasc. 
77, p. 5.3 (Pliocene. Shell Creek "De Soto 
Co." [ = Charlotte Co.] Florida, 'u.S.A.). 

1968 A nadara c rass icosta Ileilpdn OLssoK 
Miami Ceol. Soc. , Guidebook, 2nd. Ann: 
Field Trip, pl. 2, fig. 8 (index fossil for 
Caloosahatchee Formation). 

Heilprin's original description of this 
species was as follows: 

"Shell subquadrangular, ventricose, ponder­
ous, ornamented with about twenty, coarse, ele­
va ted, transversely barred, terete ribs, which 
are somewhat irregular and crowded on the 
anterior half of the shell, becoming widely sep­
arated and profoundly elevated on the posterior 
half; beak~ nearly anterior, looking forward, 
separated from each other by a fairly broad 
interval; hingeline almost as long as the greatest 
length of the shell, pectinated with numerous, 
narrow, nearly vertical teeth ; ligamenta! area 
narrow, elongated, with about six longitudinal 
lines, which rise toward the apex of the beak; 
interior of the shell coarsely rugated; base as­
cending anteriorly, profoundly crenated. 

"Length , 2.7 inches: h eight, two inches." 
Heilprin was not absolutely certain that 

his species was indeed distinct from Tu01ney 
and Holmes' A. rttstica1 stating that: "It 
closely resembles Aua 1"'ttstica of Tuomey 
and Holmes . .. and may, indeed, be that 
shell. . . . Their figure, drawn from a 
mere fragmen t, does not represent the pro­
found ribs seen in the Florida fossil; the 
posterior interspaces are apparently also 
much narrower, nor does there appear to 
be any marked variation either in the dis­
position or the size of the costae. Still, the 
differences here indicated, which are based 
upon figure and description only, may be 
more apparent than real, and the two forms, 
as above intimated, may in reality repre­
sent a single species .... " As earlier noted, 
it was Dall who synonymized A. crassicosta 
with A. rttstica1 lead ing to the misinterpre­
tation that has been prevalent concerning 
these two forms . And , it may be noted, that 
the specimen figured by D all as from the 
"Caloosahatchee beds" is not a typical repre­
sentative of A. crctssicosta as developed in 
the Caloosahatchee Formation, but appears 
to be a variant towards A. aeqttalitas (Tucker 
and Wilson). The distinctive characters 
given by Heilprin are yet valid in the sep­
aration of A. rustica and A. crassicostct. 

In general, typical specimens of A. cras­
sicosta have fewer radial rib~ than are to be 

found on typical forms of A. ntstica (see 
tabl~ 1). A count of the ribbing on 200 
spec1mens ( 100 right and 100 left valves) 
of A. crassicostct reveals the following dis­
tribution: 

No. of ribs: 17 18 19 20 21 22 23 
No. of specimens: 

Hight va lves 1 13 37 3.5 11 2 1 = 100 
Left valves 0 9 43 .37 10 1 0 = 100 
Total 1 22 80 n 21 .3 l = 200 

A comparison of these counts with those 
made, of fewer specimens, for A. r11stica 
shows that while the majority of the speci­
mens of A. C1"assicostct have 19 or 20 ribs, 
the majority in A. rttstica have 24 or 25. 
There is, it is true, a slight overlapping in 
the 22 to 23 rib range, however, only a 
few specimens in each species group fall 
into this interval and these may be rather 
easily separated on other grounds. Typical 
forms of A. rustica may be distinguished 
by the fact that in that species the inter­
spaces between the ribs are deeper than 
they are in A. crassicostct1 the ribbing along 
the region of the posterior umbonal slope 
is not as strikingly delimited from that on 
the more anterior portions of the valve, 
and the radials on the posterior end of A. 
crctssicosta are persistent as defined ribs well 
delimited from their interspaces, not re­
duced in strength with sloping antero­
ventral margins such as are to be found in 
true A. 1"1Jstica. 

There is considerable variation in the 
relative height/ length proportions of the 
valves as well as in the degree of inflation 
in the un1bonal region. In general those 
specimens with a high inflated umbone 
tend to be relatively shorter and more quad­
rate in outline when viewed from the 
binge side than are those with less inflated, 
and hence lower, umbones (compare figs. 
4 & 5, Plate 4). 

The basic features of the ligamental 
structure are the same as those discussed 
for A. rustica. The principal differences in 
the cardinal area lie in the tendency for the 
ligamental grooves to be more irregularly 
developed and in general more numerous 
in the present species, with, as a result, a 
larger number of grooves posterior to the 
umbo prior to the first appearance of the 
anterior grooving to form the true chevron­
shaped structures. Of 20 specimens counted, 
only one had as few as 3 posterior grooves 
before the appearance of the chevron; 9 
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specimens had four grooves; 5 had five, 
4 had 6, and one particularly gerontic look­
ing specimen had eight posterior grooves 
with no trace of any on the anterior end. 

Similarly, the hinge structures appear to 
be basically the same in the two species. 
The anterior and posterior rooth series are 
well delimited, with the anterior end of 
the posterior series passing dorsally above 
the posterior end of the anterior one and 
reaching a point coincident with the termi­
nation of the transverse groove on the 
hinge plate that marked the anterior end of 
the fibrous ligamenta! structure. The num­
ber of teeth in the two series are equally 
as variable in A. crassicosta as they are in 
A. rttstica and the principal difference be­
tween the species appears tO lie in the fact 
that in the former it is the teeth of the 
anterior series that are most subject tO varia­
tion, often breaking down intO small den­
tides situated near the dorsal and ventral 
sides of the toothrow, with the adjacent 
teeth of the opposite valves often bridging 
across the intervening socket tO form a 
somewhat crude "H" structure. While this 
same tendency has been noted to occur 
sporadically along the posterior tOoth series, 
it is never as commonly developed in this 
area as it is among the teeth of the anterior 
senes. 

The nature and position of the adductor 
and diductor scars is the same as that to be 
observed in A. 1·ustica, as are the other fea­
tures of the interior of the valves. 

Distriblltion: Anadara crassicosta appears 
tO be confined tO the fauna of the Caloosa-

hatchee Marl as restricted by Olsson and 
Petit ( 1964, p. 519) tO the strata below 
the Crctssostrea virginica labellensis Olsson 
and Harbison zone. It is abundant at al­
most all Caloosahatchee localities. A few 
specimens occur in spoil bank collections 
from Levee 28 in the western part of 
Broward County, Florida, associated with 
a fauna that is dominated by Pinecrest 
species. Since these are spoil bank collec­
tions, however, it is probable that a thin 
remnant of Caloosahatchee strata overlies 
the upper Miocene in this area. 
Figured Specimen, USNM 645924: length 

69.7 mm; height 56.7 mm; diameter 
(right valve) 29.6 mm. Locality TU 
767. 

Figured Specimen, USNM 645925: length 
57 mm; height 46.1 mm; diameter 
(paired valves) 48.5 mm. Locality TU 
767 . 

Figured Specimen, USNM 645926: length 
25.2 mm; height 17.1 mm; diameter 
(paired valves) 14.6 mm. Locality TU 
767. 

Figured Specimen, USNM 644317: length 
58.3 mm; height 48.1 mm; diameter 
(left valve) 26.3 mm. Locality TU 975. 
Collections studied: Tulane University 

localities 79, 202, 203, 519, 523, 527, 529, 
532, 536, 539B, 541, 579, 583, 736, 740, 
741, 742, 749, 755, 767, 768, 770, 792, 
801, 802, 816, 975; USGS 23722. 

ANADARA ( CALOOSARCA) AEQUALITAS 
(Tucker and Wilson) 

Plate 5, Figures 1-8 ; Text Figure 1c,d 

PLATE 4 
Figures Page 
Anadctra (Cctloosarca) crassicostct (Heilprin) __ _ _ _ 22 

1. USNM 645924, right valve, length 69.7 mm, height 56.7 mm. A large, somewhat 
gerontic specimen. Locality TU 767. 

2,4,6, 7,8. USNM 645925~ paired valves, length 57 mm, height 46.1 mm, diame­
ter 48.5 mm. Local~ty T~ 767. 2. Exterior, left valve; 4. Hinge and interior, 
left valve, 6. Exterwr, nght valve; 7. Dorsal view conjoined valves· 8. Ven-
tral view, conjoined valves. ' ' 

3. USNM 6~5926, left valve, length 25.2 mm, height 17.1 1nm. Locality TU 767. 
Extenor, left valve to show strongly auriculate immature stage. 

4. USNM 6_44317, ~eft valve, le~gth 58.2 mm, height 48.1 mm. Locality TU 975. 
Spec1men wnh strongly mflated umbone; note more quadrate outline of 
valve. 

All specimens from Caloosahatchee Formation, Pliocene, of Florida. All figures approxi­
mately natural size. 
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? 1898 Sea pi/(/ rca (An ad ara) Tllslica Tuomcy 
and I IolnH'S, l) \LL Trans. \Va12;ner Free ln-;t. 
Sci., \ol. '3, pt. l, p. 65'3 (part), pl. 31, figs. 
6, 9. 

l9:32Arca ac>(tllalitas Tt(KLH A D\V1LSO., Bnll. 
Amer. Palcontolo12;y, \ ol. 18, p. ·U, pl. .5, fi,g . 
2: pl. 6, fig. 6; pl. 7. fig. 7; pl. 9, fig. 1 (de­
scribed Port ~fa} aca, Florida, listed as also 
at Pwirie Creek and LaBelle, Florida). 

19.39 Area ae(fllalitas Tucker and \Vilson, ~lA '\S­

FJELD, Florida Dept. Conserv., Ceol. Bull. 18, 
p. 25 (listed, 1 mi. l\. of Bermont, Charlotte 
Co.), .'32 (listed, Bennont and St . Lucie 
Canal). ( 1 'OT p. 12. "dredged from Caloosa­
hatchee River oue mile below 0 lga" [ = new 
species?]). 

19.5:3 Anadam ( Anadam) aequalitas (Tucker 
ancl \Vilson). 0Lsso - \ D liAHB ISO:\" , Acad. 
" . at. Sci. Phila., ).Ion. H, p . . 38 (NOT pl. .3, 
fl. <rs ') ')" ) 

,_, •• .:...~, .:..J(\ • 

1958 Anadma ( Anadara) rustica ( Tuomey and 
Holmes), DuBAH, Florida Ceol. Sun . Bull. 
40, p. 15() (part), pl. 1, fig. 3 (NOT figs. 2, 
9). 

196·1 Anadara ( Caloosarca) aequalitas (Tucker 
and \Vilson), 0Lsso A. D PETIT, Bull. Amer. 
Paleontology, \ ol. 47, p .. 521 ( listed , "Unit 
A"). 
''Area'' clequctlitctJ was described by T ucker 

and Wilson in terms of a comparison with 
"typical A. riiJticct Tuomey and Holmes from 
the Waccamaw of South Carolina." Their 
reference to the marked increase in the 
width of the posterior r ibs makes it clear, 
however, that the actual comparison was 
with Florida specimens tha t are to be identi­
fied as A. craJJicoJtcz. Their description fol­
lows: 

"Shell somewhat th icker than typical A. 
rustica Tuomey and Holmes from the Wacca­
maw of South Carol ina . Beaks only slightly 
ele' a ted, snlcus absent . Auri c ula tion we ll 
developed in young specimens . Usually only 

si:'\teen r ibs. Interspaccs d eeply excavated, usu­
ally same w idth as intCl·spaces [ = ribs]. one 
of the pos terior r ihs in crease as markedly in 
width as d o those in A. rustica. Height 51 ; 
width :39 nun ." 

Arleldarct ( CalooJatcct ) aeqttct!itaJ appears 
to be a la te Pliocene or early Pleistocene 
descendant of A . C1'aJJicoJta) having essen­
tially the same number of radial ribs, but 
differing in their rela tive strength and spac­
ing. The ribs on the anterior portion of the 
valve are more widely separated from each 
other in the present species and those on 
the posterior portion of the median surface 
are not markedly greater in width than those 
on the anterior part. In this latter charac­
teristic the present species resembles A. 
ruJtica) from which it may be distinguished 
by the lesser number of radial ribs and, as 
earlier noted ( p. 2] ) by the nature of 
the ribs on the pos terior end of the valve. 

A count of the num ber of ribs on 200 
valves, 100 right and 100 left, reveals the 
following distr ibution: 

To . of ribs : 16 17 18 19 20 21 22 
No. of specimens: 

Right valves .5 14 27 23 20 8 3 = 100 
Left valves 7 18 27 20 13 12 3 = 100 
Total 12 32 .54 43 33 20 6 = 200 

The statement of the original description, 
"Usually only six teen ribs" suggests that 
the three or four relatively fine ribs of the 
posterior slope were not included in the 
counts . All are included in the figures given 
above. 

The cardinal area and the details of the 
hinge structure are similar tO those ob­
served in A . craJSicoJtct. The greatest vana-

PLATE 5 
Figures 
Anadctra ( CalooJarca) aequalitctJ (Tucker and Wilson ) 

Page 
24 

1, 2, 4, 7, 8. USNM 645927, paired valves, length 56.4 mm, height 4 5.1 mm, di­
ameter 43 mm . Locality TU 580. 1. Exterior , right valve; 2. Exterior, left 
valve; 4 . Dorsal view, conj oined valves; 7. Hinge and interior of left valve; 
8. Ventral view of conjoined valves of adult individual with but 17 ribs on 
each valve. 

3. USNM 645930, left valve, length 44 m m , height 27.7 mm. Locality TU 201. Note 
the strong auriculation resulting from the unusually elongated dorsal mar­
gin, a characteristic of the immature specimens of this species (see also fig. 
6). 

5. USNM 645928, r ight valve, length 46.5 mm, height 39.1 mm. Locality TU 580. 
Although not much more elongate than the specimen shown in fig. 3, this 
individual has attained adult proportions. 

6. USNM 645929, right valve, length 36.5 mm, height 22.8 mm. Locality TU 580. 
All specimens from "Unit A," unnamed post-Caloosahatcbee formation, late Pliocene or 
early Pleistocene in age, Florida. All fi gures approximately natural size. 
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tion in tooth srructur<; occur<; in the short 
anterior series, although occasionally weakly 
chevron-shaped teeth may be observed in 
the latter third of the length of the posterior 
senes 

The specimen figured by Olsson and 
Harbison ( 195 3, pl. 3, figs. 2, 2a) from 
Clewiston, Florida, one of only t\VO in their 
collections has the straighter ventral margin 
and narrower, more regular, beaded ribbing 
that marks A. cataJcTrca ( Dall) ; it does 
not represent the present species. However, 
their identification of this specimen as A. 
aeq11alitas led them to suggest (p. 38) that 
this species has a more rectangular form 
than does A. ntstica [ =crcts.ricosta]. In the 
majority of the specimens in our collec­
tions the general convex1ty of the ventral 
margins of the valves of the latter two 
species is about the same. However, the 
general tendency, so marked in A. cras­
sicosta. for the ventral margin to "slope" 
toward the posterior with the greatest width 
of the valve interior being located in the 
region dorsal to that portion of the ventral 
margin of the shell marked by the termina­
tion of the strong posterior umbonal rib­
bing, is not as pronounced in A. aequalitas1 

the result being that the interior of the 
valve appears to be relatively more elon­
gately quadrangular than that of the typical 
A. crassicorta. 

Distrib11tion: Anctdctra aeq11alitas appears 
to have preferred an environment with a 
fine chalky shell-marl type of bottom. Many 
of the specimens are encrusted with bryo­
zoan, coral or calcareous algal materials, 
serpulid worm tubes commonly occur and 
holes made by boring molluscs and worms 
are frequently present. All would attest to 
an environment of slow deposition. 

Figured Specimen, USNM 645927 : length 
56.4 mm; height 45.1 mm; diameter 
(paired valves) 43.0 mm. Locality TU 
580. 

Figured Specimen, USNM 645928: length 
46.5 mm; height 39.1 mm; diameter 
(right valve) 19.0 mm. Locality TU 
580. 

Figured Specimen, USNM 645930: length 
44.0 mm; height 27.7 mm; diameter 
(left valve) 13.2 mm. Locality TU 201. 

Figured Specimen, USNM 645929: length 
36.5 mm; height 22.8 mm; diameter 
(right valve) 10.7 mm. Locality TU 580. 

Collections studied: Tulane University 
localities 79, 201, 283b, 529, 580, 583, 725, 
727, 732, 733, 746, 747, 748, 749, 751, 759, 
978; USGS, 11152, 13835, 21982, 21984, 
22038, 22039, 22853 and 22855. 

AN ADARA ( CALOOSARCA) 
CATASARCA (Dall) 

Plate 6, Figures 1-10; Text Figure 1b 

1898 ':'caplwrca (An adam) catasarca D ALL, 
Trans. Wagner Free Inst. Sci., vol. 3, pt. 4, 
p. 6.54, pl. .32, fig. 20 ( described, Alligator 
Creek, Fjorida) . 

1916 Area catasarca Dall, SnELDON, Palaeontogr. 
Americana, vol. 1, no. 1, p .. 56, pl. 13, fig. 6 
( orig. descr. and fig. reprinted) . 

19.39 Area cat as area Dall, MANSFIELD, Florida 
Geol. Surv. Bull. 18, p. 23 (Alligator Creek) , 
.32 (Table of occurrences adding west side 
Lake Okeechobee, Coffee Mill Hammock, 
Caloosahatchee R. at Ortona Locks) [NOT 
p. 12, Caloosahatchee River 1 mile below 
Olga = notofloricla n. sp.]. 

19.5.3 Anaclara ( A nadara) aequalitas (Tucker 
and \Vilson ), 0Lssox AXD HAHBISON, Acacl. 
Nat. Sci. Phila., Mon. 8, pl. 3, figs. 2, 2a 
( Clewiston, Florida). 

19.58 Anaclara ( Anadara) Tustica ( Tuomey and 
Holmes) DuBAH, Florida Geol. Surv. Bull. 
40, p. 1.56 (part) , pl. 1, fig. 2 (NOT figs. 
.3, 9). 

1962 Anadara catasarca ( Dall), D uBAH, F lorida 
Geol. Surv. Bull. 43, p. GO (checklist, Char­
lotte Harbor area, Florida). 

1968 Anadara aequalitas Tucker and \Vilson, 
0Lssox, l\1iami Ceol. Soc. Guidebook, 2nd. 
Ann. Field Trip, pl. 2, fig. 7 (index fossil .for 
Unit A). 
Dall's "Scapharca'J catasa1rca has been 

rather generally overlooked by students of 
the Tertiary faunas of Florida since its 
original description. Much of this stems 
from the fact that the original illustration 
represented only the hinge and interior of 
the I:olotype valve, there being no figure 
showwg the exterior with its distinctive 
ornamentation. 

The original description was as follows : 
"Shell elongate, solid subrhomboidal, with 

very a~terior, high prosocoelus beaks; right 
valve w1th twenty-three strong, narrow, rounded 
ribs, separated by wider, very deeply channelled 
interspaces ; concentric sculpture of incremental 
lines, which are slightly elevated at regular in­
tervals , and cause over much of the valve the 
tops of the ribs to appear obscurely nodulous ; 
the ribs on the anterior end, though simple in 
tb e young, are sh arply mesially sulcate in the 
adult, those on th e posterior dorsal slope lower 
and more rude than those on th e body of the 
shell; the hinge-line is straigl1t, the cardinal area 
differs from that of A. Tustica [ = crass icosta] 
only hy having but a single transverse groove 
anteriorly b etween the b eaks; l;o th valves are 
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similarly sculptured, but no adult left valve was 
collected; the hinge-line is straight and shorter 
than the shell; there are about fifteen anterior 
and four times as many similar posterior vertical 
teeth, the proximal ends of the series slightly 
overlapping; the hinge-line in the specimen 
figured is forty-six millimeters long, the vertical 
of the beak falls at 8.5 millimet rs from the 
anterior end; inner margins thickened, with 
short flutings. Long. 55, alt. 36, cliam. 45 mm. 

"This fine species appears to be rare, and was 
found only at Alligator Creek, where two adult 
right valves, one young pair, and some frag­
ments were obtained. The young has much the 
outline of A. auriculata [ = notabilis], but is 
not markedly audculate. It is proportionately 
shorter than the adult. The species belongs in 
the same subordinate group as A. rustica 
[ = crassicosta ], as shown by the minor char­
acters." 

This species appears to be rare in the 
"Unit A" (late Pliocene or early Pleistocene) 
deposits exposed in the more western por­
tions of the Florida peninsula. Dall's orig­
inal hypodign1 included the few specimens 
from Alligator Creek and a single broken 
valve, "probably of this species," from Shell 
Creek. Apparently later collecting has added 
to the USNM collections 2 small valves 
fron1 the Alligator Creek and 2 from the 
Shell Creek localities. In addition, there 
are 3 valves collected by Mansfield and 
MacNeil from Adine, Charlotte Co. It is 
not present in the Tulane University col­
lections from either of these localities. We 
have four valves, two right and two left, 
fro1n the Cecil M. Webb Wildlife Manage­
ment Area in Charlotte County, south of 
Punta Gordo, Florida (TU-816). In con­
trast, the species is abundant in material 
recently dredged in the widening and deep­
ening of the Caloosahatchee Canal at, and 
up to about five and one-half miles east­
ward from the Ortona Locks. Our collections 
from this area contain more than 200 valves. 
It also is moderately abundant at a number 
of localities in Palm Beach County, south­
eastward from Lake Okeechobee. 

A count of the ribbing on 200 specimens, 
100 right and 100 left valves, reveals the 
following distribution: 

No. of ribs: I8 I9 20 2I 22 2:3 24 2.5 26 
No. of specimens: 

Hight valves 2 10 I8 22 I.5 2I 9 I 2 = IOO 
Left valves 0 4 I9 23 23 I7 II 2 I = IOO 
Total 2 14 37 45 38 38 20 3 :3 = 200 

The mesial sulcation of the anterior ribs, 
remarked by Dall as a characteristic feature 
of the species, proves on examination of a 

series of specimens to be a variable feature 
and not reliable for specific identification. 
As may be noted in the illustration of Plate 
6, Fig. 9, the anterior ribs are simple and 
more or less rounded on top in the earlier 
stages of development, the mesial sulcation 
when present appearing only in the more 
adult stage. Many specimens, probably a 
majority of those in the collections, do not 
show a sulcation, the adult ribs tending 
instead to assume a relatively subtriangular 
section with a relatively ridged, non-sulcate 
top. Sulcations, when present are most 
strongly impressed into the third, fourth, 
and fifth ribs from the dorsal margin; the 
first and second ribs are seldom, if ever, 
modified in any way. 

The features of the hinge and cardinal 
area are typical of the subgenus. A ma­
jority of the specimens show at least three 
posterior ligamenta! grooves prior to their 
appearance on the anterior area. The hinge, 
as in A. crassicosta and A. aeq11alitas} shows 
the greatest tendency for the modification 
of the teeth in the area of the short anterior 
series. The development of a weak chevron­
shape in the teeth of the median part of 
the longer posterior series is almost always 
to be observed, with the apex of the chevron 
pointing anteriorly. Those teeth anterior and 
posterior to the chevrons are directly trans­
verse. 

Muscle scars and interior of the valve 
show no features tmiqtte to the species. 

Anadarct catasarca appears to be descended 
from A. aequalitas and some specimens are 
assignable with difficulty to one species or 
the other. The typical forms, however, may 
be rather readily distinguished by the more 
triangular shape of the ribs in A. catasarca 
and the resultant appearance of greater 
width of the interspaces. The steep-sided 
ribs of A. cteq11alitas often show a tendency 
to be grooved just below their crests making 
the crests the widest part of the rib, rather 
than the narrowest as in ccttasarca. Further­
more the ribs on the main portion of the 
valve are all of approximately equal strength 
with no tendency toward greater width 
posteriorly. 
Holotype, USNM 107713: length 56.7 mm; 

height 36 mm; diameter (right valve) 
22 mm. Alligator Creek, Charlotte Co., 
Florida. 

Figured specimen, USNM 645931: length 
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56.1 mm; height 19 mm; diameter (both 
valves) 41.4 mm. Locality TU 759. 

Figured specimen, USNM 6-45934: length 
56.3 mm; height 38.7 mm; diameter 
(right valve) 22.5 mm. Locality TU 803 . 

Figured specimen, USNM 645932: length 
37.4 mm; height 28 mm; diameter (left 
valve) 13.4 mm. Locality TU 759. 

Figured specimen, USNM 6'15935: length 
32 mm; height 24.9 mm; diameter (right 
valve) 12.8 mm. Locality TU 803. 

Figured specimen, USNM 645933: length 
20 mm; height 13.8 mm; diameter (right 
valve) 6.5 mm. Locality TU 759. 

Figured specimen, USNM 645939 : length 
74 mm; height 52.5 mm; diameter (right 
valve) 26.5 mm. Locali ty TU 201. 
Collections st111ied: Tulane University lo-

calities 79, 201, 579, 580, 725, 727, 73 1, 
746, 749, 759, 767, 768, 802, 803, 816, 
939; USGS 22038, 22444, 22855, 13975, 
22742, 23089, 22853. 

AN ADARA ( CALOOSARCA ) 
NOT ABILIS ( Roding) 

Plate 1, Figures 8-12, T ext Figure la 

178.3 Varietas notabilis praecedentis speciei [Area 
scapha = antiquata], Crm:H"\ITZ. Nenes Sys­
tematischcs Conchylien-Cahinet, vol. 7, p. 
166, 205, pl. 55, fig .. 549. 

1798 Area Notabil is Roding, Mns. Bolteniannm, 
p. 17:3. 

184.3 Area Deslwuesii I-IA'\LEY, An Illustrative 

ancl Descriptive Catalogue of Recent Bivalve 
Shells, p . 157 ( fft.) . 

1843 Area D eslw uesii Hecvc, PmLJPPI, Abbilcl. 
lt. Beschr. Conch., vol. L p. 30, Area, pl. 2, 
fig . :3. 

1844 Area Deslwuesii H anley, REEVE, Conch. 
Icon. vol. 2, A rea, pl. 7, sp. 47. 

1845 Area auriculata (Lamarck ), D'OmnGNY, 
in DE LA SAcHA, H istoria fisica, politica y 
natnral de la Isla cle Cuba, vol. 5, Moll. , p . 
.345 [p . 321 in French eel. , fid e Dall, 1885, 
p . 25] (NOT A. aur ie ulata Lamarck, 1819, 
p . 43, Reel Sea species). 

185.3 A nadara natabilis [sic] Bolten [=] A . 
Deshm;esii Hanl. H.eeve, 1oERCH, Cat. Conch. 
Comes de Yolch , fasc. 2, p. 41 ("Antill."). 

1858 A rea D eshayesii Hanley. BEAU, Cat. cog. 
rec . a la Guadaloupe ... , p . 22. 

1864 "Area notabilis Bolt. ( Anodara Gray. A. 
Deshauesii Hanley)" KHEBS, The W est In­
dian ~1arine Shells , p. 125 ("Habitat: Antil­
Jae, .. . Guadalupe ... Virgh1-Islands.") 

1878 A rea notabilis Bolten = A . D eshayes ii 
H anley, MoEncn, Cat. West India sh ells ... 
coli ... . Poulsen, p. 16 (f ide Dall, 1885, 
p. 28 ). 

1879 Area aurieulata Lamarck, AnANGO y 
~1oLE\A, Contr., fauna malac. Cubana, p. 262. 

1881 Area ( Andara ) d eslwusii [sic] Hanley, 
CAim, Acad. Nat. Sci ., Phila ., .Tour., ser. 2, 
vol. 8, p . . 378 ("Pliocene," Costa H.ica). 

1886 Area auriculata Lamarck, D ALL, Harvard 
~Ins. Comp. Zoology, Bull. , vol. 12, no. 6, p . 
191, 2-U ( 27 fthms. . F lannegan's Passage 
[Virgin Isis.] ; 35 fthms ., off H avana ). 

NOT 1889 Area aff. D eslwuesii Hanley, LomE, 
Samml. Ceol. H.eichs. -Mus. Leiden, ser. 2, 
vol. 1, p. 116-118, 141, pl. 1, fi g. 9 ( Pleisto­
cene, Curacao) [pro b . = hemiclesmos ( Phi­
lippi) ]. 

PLATE 6 
Figures 
Anadara ( Caloosarca) catasarca ( Dall) _ 

Page 
28 

1. USNM 107713 (holotype) , right valve, length 56.7 mm, height 36 mm. Lo­
cality, Alligator Creek, Charlotte Co., Florida. 

2, 6, 7, 9. USNM 64593 1, length 56.1 mm, height 39 mm, diameter (paired valves) 
41.4 mm. Locality, TU 759. 2. Left valve; 6. Ventral view of conjoined valves; 
7. Hinge and interior of left valve; 9. Anterior view of conjoined valves, 
note median grooving of some of the r ibs. 

3. USNM 645934, right valve, length 56.3 mm, height 38.7 mm. Specimen with 
relatively narrow, straight-sided ri bs. Locality, TU 803. 

4. USNM 645939, r ight valve, length 74 mm, height 52.5 mm. Largest specimen 
in Tulane University collections, note the subtriangular, crested ribs. Local­
ity TU 201. 

5. USNM 645933, r ight valve, length 20 mm, height 13.8 mm. Note the strongly 
auriculate outline and rounded ventral margin of immature specimens. Lo­
cality TU 759. 

8. USNM 64593 2, left valve, length 37.4 mm, height 28 mm. Locality TU 759. 
10. USNM 64593 5, right valve, length 32 mm, height 24.9 mm. Locality TU 759. 

All specimens from "Unit A," unnamed post -Caloosahatchee formation, late Pliocene or 
early Pleistocene in age, Florida. All figures approximately natural size. 
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1889 Area ( Scaplwrca) aurieulata Lamarck, 
DALL, U. S. ~ 'atl. \lus. Bull. 37 p. 40 ( 15 
to 40 fathms., Tc ·as, Kc:y \\'est to \Iarti­
nique). 

1891 Area Deslwuesii Ilanle:y, BAKEH, Acad. 
I\ at. Sci. Phila., Proc., 'ol. 4:3, p. 47 (Recent, 
north coast Yucatan). 

1896 Area Dcshaucsii [Hanley], HEILPIUN, in 
SAPPEH, Bo1. Inst. Ceol. de ~Iexico, no. 3; 
partial translation by ~Iaury and Harris, Jour. 
Ceo]ogy, voJ. 4, no. 8, p. 938-947, see p. 945. 
("Pliocene," ~Ierida, Yucatan). 

1897 Area ( Anomaloeardia) auriculata La­
marck, YO'\ hiEHL ·c, He\. \Ius. Paulista, vol. 
2, p. 82. (Brazil). 

1898 Scaplwrca ( Seaplzarea) auriculata La­
marck, DALL, Trans. \Vagner Free Inst. Sci., 
'ol. 3, pt. 4, p. 649 (part), 6.59. (Pliocene, 
Costa Rka; Pleistocene, Antilles; Recent, Key 
\Vest to ~Iartinique, in 15 to 40 fathms.) 
[KOT Bowden, Jamaica ( = "Barbatia ( Dilu­
,;arca)" preplz ina \Vooclring)]. 

1898 Seaplwrea Deslwuesii Hanley, DALL, 
Trans. Wagner Free Inst. Sci., vol. .3, pt. 4, 
p. 659 (Pliocene of Costa Rica; Recent, 
southern coasts of U. S.). 

1901 Area deslwuesii Hanley, DALL, Wash. 
Acad. Sci., Proc., vol. .3, p. 141 (Recent, 
Pernambuco, Brazil). 

1901 Area deslwuesii Hanley, DALL A'\D SnrP­
so'\, U. S. Fish Comm., Bull., vol. 20, pt. 1, 
p. 461, 510 (Recent, ~layaguez & San Juan, 
Porto Rico; Vieques Isl.). 

1907 Area deslwyesii Hanley, LAl\IY, Jour. 
Conchyl., 'ol. 55, p. 218-221. (Recent, in 
coli. ~~us. d'IIist. l\ at., Paris). 

1913 Area deshauesii Ilanley, Bnowx A?\D 
PILSBHY, Acad. Kat. Sci. Phila., Proc., vol. 65, 
p. 496 (Pleistocene, Canal Zone). 

1913 Area ( Cunearea) deslzauesii Hanley, 
JK 'KI:\"S, Amer. Philos. Soc., Proc., vol. 52, 
no. 211, p. 457 (Quaternary, Rio Grande do 
1\ orte, Brazil). 

1916 Area Dcshayesii Hanley, SHELDON, Palae­
ontogr. Americana, vol. 1, no . 1, p. 50, pl. 11, 
figs. 15-18 ( Hecent, \Vest Indies; fossH, main­
land of southern North America; fig'd. from 
Guadalupe and Jamaica). 

1916 Area amieulata Lamarck, SHELDOX, Pa­
laeontogr. Americana, vol. L no. 1, p. 50, pl. 
11, fig. 19 (fig'd., Recent, Florida) . 

1917 Seapharea aurieulala Lamarck, MAlJRY, 
Bull. Amer. Paleontology, vol. 5, p. 339, pl. 
54, fig. 3; p. 445. (Santo Domingo-see dis­
cussion below). 

1919 Area deslwuesii Hanley, VAucnAN, U. S. 
Kat!. Mus. Bull. 10.3, p . 564 (common in 
Pleistocene near \It. Hope, Panama Canal 
Zone). 

1920 Seaplwrea ( Seapharea) aurieulata La­
marck, I\IAUH1:, Bull. Amer. Paleontology, vol. 
8, p. 50 (repeats Dall, 1889, distribution in­
formation). 

1922 Area deslwyesii Hanley, REMINGTON, Nau­
tilus, vol. 35, no. 4, p. 121. 

1922 Area aurieulata Lamarck, OLssoN, Bull. 
Amer. Paleontology, vol. 9, p. 362, pl. 25 
fig. .3 ( "Gatun Stage," Costa Rica [see he~ 
low]). 

1925 Seaplwrea ( Seapharea) aurieulata La­
marck, \1AUHY, Bull. Amer. Paleontology, vol. 
I 0, p. 201, pl. 15, fig. 2 (Recent, Erin Point, 
Trinidad; "VVe have gathered recent speci­
mens on the Texas coast and on the beach 
at \lonte Cristi, Dominican Republic.") 

19:2.5 Scaplwrea ( Seaplwrea) clelwuesi [sic] 
llanley, ~1AURY, Bull. Amer. Paleontology, 
vol. 10, p. 201, pl. 15, fig. 3 [as cleshayesii 
in pl. clesc.] (Recent, Guadalupe; Quater­
nary, Curacao). 

1926 Area ( Seaplwrea) aurieulata Lamarck, 
\VEisBOHD, Nautilus, vol. 39, no. 3, p. 82 
(Recent, Progreso and Sabancuy, Yucatan). 

?, 1927 Area ( Seaplwrea) aurie ulata Lam. , 
A~DEHsox. California Acad. Sci., Proc., ser. 
4, vol. 16, no . .3, p. 89 ( listed, Stage "M," 
lower Miocene, Tubera !\fountain, near Puerto 
Colombia, Colombia). 

?, 1929 A rea ( Seapharea) aurieulata Lamarck, 
A~DEHSO'.J, California Acacl. Sci., Proc., ser. 
4, vol. 18, no. 4, p. 149-150 (Miocene, 
northern Colombja). 

1'\0T 19.3.3 Seaplwrea c£. Deshayesii Hanley, 
THECII!\IAX?\, Geol. Mag., vol. 70, no. 823, 
p. .34, pl. 4, fig. 1 ( Pleistocene, BarbG!dos) 
[= lwmidesmos ( Philippi)]. 

1934 Area aurieulata Lamarck, 1819 (A. d e­
slwuesi i Hanley 1843 ), JoHNSON", Boston Soc. 
Nat. I-Iist., Proc., vol. 40, no. 1, p. 19 (Recent, 
Florida Keys and West Indies ) . 

19.35 Area au ric ulata Lamarck, RICHARDS, Jour. 
Paleontology, vol. 9, p. 256 (Pleistocene, 
western Cuba). 

1936 Area aurie ulala Lamarck, 11cLEAN, Soc. 
Cubana 1--Iist. Nat. "Felipe Poey," Mem. , vol. 
10, no. 1, p. 39 ( Hecent, Santa Clara Prov., 
northern Cuba). 

1936 Area aurieulata Lamarck, CLENCH A?\D 
McLEAN, Soc. Cubana Hist. Nat. "Felipe 
Poey," Mem., vol. 10, no. 3, p. 159 ( Recent, 
Cat, Little Salvador and ew Providence 
Islands, Bahamas). 

19:36 Area auriculata Lamarck, McLEAr , au­
tilus , vol. 49, no. 4, p. 116 (Recent, Bah ama 
Is.). 

1936 Area aurieulata Lamarck, RrcHAHDS, au­
tilus, vol. 39, no. 4, p. 133-4 (North Carolina 
"B k ") . an ·s . 

19.37 Area aurieulata Lamarck, SMITH, East 
Coast Marine Shells, p. 26, pl. 3, figs. Sa, b. 

19.38 Area aurieulata Lamarck, Pmuw, ScnwEN­
CEL AN"D DnANGA, Nautilus, vol. 52, no. 1, p. 
27 (dredged, Sanibel lsi. , Florida). 

1938 Area aurieulata Lamarck, RrcHAHDS, Geol. 
Soc. America, Bull. , vol. 49, p. 1290 ( Pleisto­
cene, near Fort Lauderdale, F lorida). 

1940 Area auriculata Lamarck, PEiuw, Bull. 
Amer. Paleontology, vol. 46, no . 95, p. 29, pl. 
1, figs. 6a, b (dredged in 3 to 6 fathoms, 
southwest Florida). 

194~ Anaclara aurie ulata Lamarck, JAu~m AND 
PELmz FAHFANTE, Soc. Cubana Hist. Nat. 
"Felipe Poey," Mem., vol. 16, no. 1, p. 38 
(Pleistocene, Mariel, Matanzas and Guan­
tanamo, Cuba). 

1945 A rea aurieulala Lamarck, VAr BENTREl\1 
JuTTING, Ceolog.-Mijnbouwk. Genootsch ap 
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Nederland en Kolonien, Geol. scr., vol. 14, p. 
77 (Quaternary, northern South America). 

1946 Area ( Scapharea) aurieulala Lamarck 
]AUl\IE, Soc. Malac. "Carlos de La Torre,'; 
Rev., vol. 4, no . .3, p. 98. (Recent, Progreso 
and Sabancuy, Yucatan). 

1949 A rea (Area) aurieulata Lamarck, LANGE 
DE MoHHETES, Arq. Mus. Paranaense, vol. 7, 
mt. 1, p. 9 (Brazil). 

1951 A rea ( Seapharea) aurieulala Lamarck, 
McLEAN, Sci. Surv. Porto Rico and Virgin 
Islands ( N. Y. Acad. Sci.), vol. 17, pt. 1, p. 
16, pl. 2, fig. 9. 

?, 195:3 Area (A rea) cleslwues ii Ilanley, IlAAs, 
Fieldiana-Zoology, vol. .34, no. 20, p. 20.3 
( hstecl, Ilha Grande, Rio de Janeiro, Brazil). 

195.3 Area ( Seapharea) aurieulata Lamarck, 
HAAS, Fieldiana-Zoology, vol. .34, no. 20, p. 
20:3 ( listed Ilha Grande, Rio de Janeiro, 
Brazil). 

1954 Anadara (La rlcinia ) notabilis (Rocling), 
ABBOTT, American Seashells, p . .344, pl. .37, 
fig. p. ("Rare in Florida; common in the 
West Indies"). 

1955 Anaclara ( Seapharea) notabilis ( H.oding) 
(A. auriculata Lam.), PEiuw A~D ScnwE~­
GEL, Marine Shells of the vVestern Coast of 
Florida, p. 35, pl. 1, figs. 6a, b (reprints 
descr. and figs. of Perry, 1940). 

1955 Anaclara notabilis Roding, IIuuNcs, Invest. 
benthic mar. invert. fauna from shallow 
waters off Texas coast ( unpubl. i\1. A. thesis, 
Texas Chrisban Univ.), p. 21 ( sta. 25, sandy 
shell debris, 40 feet, dead), 2.3 ( sta. 27, 
Sabine Bank, shell debris, 42 feet, dead), .31 
( sta. 46, sandy mud at 42 feet, live), 54 (not 
previously recorded from Texas coast), 70. 

1958 Anaclara notabilis (Hading), OLssoN AND 
McGINTY, Bull. Amer. Paleontology, vol. .39, 
no. 177, p. 19 ( Bocas Isl., northwest coast o£ 
Panama). 

1958 Anaclara ( Larlcinia) notabilis Roding, 
ABBOTT, Acad. Nat. Sci., Phila., Mon. 11, p. 
111 (alive, North Sound and Duck Pond, 
Grand Cayman Isl. , i11 5 to 15 feet water on 
sand and grass bottom). 

1959 Anaclara notabilis Roding, NowELL-Us­
TICKE, Check List i\ [arine Shells of St. Croix, 
U. S. Virgin Islands, p. 1 ("not common­
Altona Bay and Lagoon. Sl1gar Bay" St. 
Croix). 

1959 Anaclara notabilis ( Rbcling ), NEWELL, 
hrnHIE, PuHDY AND THurtUEH, Amcr. Mus. 
1 at. Hist. Bull. , vol. 117, art. 4, p. 218, 222, 
[Great Bahama Bank, "Str01nbus samba com­
munity (outer platform, unstable sand bot­
tom, generally deeper than 2 fathoms)" and 
"S trombus eostatus community, (shelf lagoon 
and marginal lagoons, stable sand bottom, 
generally less than 1.5 fathoms)."] 

1961 A rea (An adam) 110tabilis H.oeding, VA~ 
RECTEHEN ALTENA, Konikl. Nederl. Akacl. 
Wetensch.-Amsterdam, Proc., ser. b, vol. 64, 
no. 2, p. 298 ( Post-i\Iiocene, probably Pleisto­
cene, St. Kitts and St. Eustatius Isl.). 

1961 Anaclara ( Larkinia) notabilis Roding, 
WAHl\IKE AND ABBOTT, Caribbean Scashc11s, 
p. 159, pl. 30, fig. h (Florida to the Carib-

bean and Brazil, "very common in shal-
low water on mud and grass"). 

1961 Anadara ( Caloosarca) nola!Jilis ( Roed­
ing), OLSsox, Panama-Pacific Pelccypoda, p. 
98, pl. 8, fig. .3 (referred to subgenus 
Caloosmea with fig. of hinge of specimen 
from Pass-a-Cdlle, Florida). 

1961 Anaclara notabilis ( H.oeding), \VEBEH, 
Nautilus, vol. 75, no. 2, p. 58 ( vVater Is., 
Virgin Isls. Group). 

1962 Anadara notabilis ( H.oding), RrcnAnDs, 
Amer. Philos. Soc., Trans., vol. 52, pt . .3, p. 
52, pl. 1, figs . .'31, .32 (Pleistocene, Cape Hat­
teras, North Carolina, Recent, northern Flor­
ida to Brazil; fig'd. Recent, Snipe Key, 
Florida). 

1962 Anadara notabilis ( Roding), HEIIDER, 
Jour. Paleontology, vol. :36, no. .3, p. 585 
(Pleistocene, Grand Cayman Isl. ) . 

1964 Anaclara (Larkin ia ) notabilis (Roding), 
WEISBOHD, Bull. Amer. Paleontology, vol. 45, 
p. 69-72, pl. 5, figs. 7, 8 (NOT figs. 9, 10) 
(extended bibliography and discussion; fig' d., 
Recent, Venezuela). 

1965 Anaclara ( Cara) aurieulala (Lamarck, 
1819), GLIBEHT A~D VAN DE PoEL, Inst. Hoy. 
Sci. Nat. de Belaique, ser. 2, fasc. 77, p. 52 
(Pleistocene, Port Limon, Costa Rica). 

1967 Anadara notabilis ( Roding, 1798), I!E­
BAHD, Nautilus, vol. 8L no. 2, p. 41 ( Pleisto­
cene, New Providence Isl. , Bahamas). 

This species was originally named by 
Roding ( 1798, p. 173) without description, 
but with a reference tO a figure in Chem­
nitz ( 1783, pl. 55, fig. 549), denominated 
as a "Varietas notabilis praecedentis speciei,·· 
which was said tO represent Arcct scctpha, 
a species now referred tO A. cmtiq11ctta Lin­
naeus. In his discussion of the "varietas" 
Chemnitz noted that it had only 24 to 26 
ribs in contrast tO the 3 5 tO 36 ribs present 
on A. scapha. The only locality mentioned 
is through a reference tO Favart d'Herbigny 
"Diet. rom 1. pag. 250" who states that it 
is "rrouve dans les mers de l'Amerique." 

Early authors confused this species with 
Area antiquata Linnaeus. Judging from the 
locality and the inadequate description ac­
companying them, the very poor figures 
given by Sloane ( 1725, tab. 241, figs. 14-
16) cited by Linnaeus in the original de­
scription of his A. antiquatct, probably repre­
sent the present species, although they were 
interpreted by d'Orbigny (1845, p. 345) 
as "Hemidennos" Philippi [ = bemid esmos], 
a much rarer species in collections. Similarly, 
the figure given by Lister ( 1692 (?), vol. 2, 
pl. 236, fig. 70) of a specimen from Ja­
maica which was cited by Linnaeus in the 
synonymy of A. cmtiqucttct in the 12th edition 
of the Systema, is a good representation of 
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the present speetes, while the figure in 
Chemnitz, cited by Rc)ding at the rime 
he named A. ;zotctbilis. is listed by Lamarck 
(1819, p. ·12) in his synonymy of A. anti­
qNcttct with, however, an Old World dis­
tr ibution 

Weisbord ( 1961, p. 71 ) describes this 
species in the following terms: 

"Shell inflated, oblong-rhomboidal, slightly 
tapering anteriorly, auriculate behind. An­
terior end rounded, base gently curved, pos­
terior margin concave above. Beaks high, 
well forward, separated by a moderately wide 
lanceolate cardinal area which is scored wi th 
several long, irregular, obtusely angled liga­
menta! grooves. Hinge line fai rly straight, 
the hinge itself bearing numerous comb­
like teeth of which there are 15 to 18 an­
terior and 3 5 to 39 posterior. T he posterior 
teeth are smaller than the anterior at the 
point of divergence of the hinge and tend 
to over-ride the initial anterior one. T he 
anterior teeth at the point of d ivergence 
of rhe hinge may be larger than the ones 
immediately forward but they are longest 
at the distal end; rhe posterior tee th, on the 
other hand, enlarge gradually and regularly 
toward the posterior end. T he teeth do not 
reach the basal margin of the hinge which 
is thick and smooth_ Inner margin broadly 
corrugated. Exterior sculptured by 27 or 
28 straight radial ribs crossed by numerous, 
more or less equally spaced concentric 
threads which are sharp in the inters paces 
but form crenations on the crest of the 
ribs, particularly on the lower half of the 
disk and on the ends. The interspaces on 
the disk are as wide as, or in places a trifle 
wider, than the ribs themselves. The color 
of the Recent shell is whitish, and such of 
the periostracum that remains is brown 
and silky." 

The above descrip tion is somewhat in­
complete in failing tO note tha t the an­
terior ribs tend to be medially grooved. 
The most dorsally situated of these r ibs 
seems never tO be so ornamented the . ' 
groo~mg generally, but not always, first ap -
peanng on the second rib below the car­
dinal margin_ The number of ribs bearing 
these grooves is var iable_ A count on 25 
specimens revealed a variation between 3 
and 9, with an average of 5 or 6. The total 
number of ribs is also variable but there 
- ' 
IS no observable correlat ion between the 

number of r ibs bearing grooves and the tO tal 
number of ribs on the valve_ A co unt of 
ribs on 200 specin1cns reveals the following 
distribution: 

::\ (). of ribs: 2..5 2 G 27 28 29 :3 0 

:\ o. of spl'ci men s : 
Hight\ ah Ps ; ) 19 :38 16 8 .-, 89 ·J = 
Ldt \ ah c·s 2 2:3 44 25 17 () = 111 
Totals 7 42 82 4 1 25 3 = 200 

The individual ribs (see T ext-fig . 1a) are 
lower and usually more round-tapped than 
are those of the other species referred tO 
Ctdoosctrcct . They are, however, relatively 
variable; in some specimens almost strai aht­
sided and relatively flat -topped, in others 
t?e sides are sloping and the tops propor­
tionately narrowed until they are almost 
triangular in profile_ Even the flat -tapped 
ones generally tend tO become notably 
rounded in later, gerontic stages. Inter­
spaces between the ribs are approximately 
as wide as the adjacent ribs. 

The shape of the valve varies with age. 
Younger individuals tend to be more pro­
~1uced and . auriculate posteriorly and higher 
111 proportiOn tO tOtal length_ Meas urement 
of a ~umber of smaller specimens, 15 to 20 
mm 111 length, reveals an average hei ah t 
that_ is 85.6 p ercent of the length , wl~ile 
speetmens more than 50 mm in length tend 
to average 72.4 percent. The specimen 
figured by Perry ( 1940, pl. 1, fig. 6b ) 
a~d by Perry and Schwengel (1955, pl. 1, 
f1g. 6b) is unusually elongate, more so than 
any_ represented _in the collections p resently 
ava!lable for th1s study. As measured on 
their illustration, the height of this sp eci­
men is but 65.7 percent of tOtal length . 

T he cardinal area is typical of tha t shown 
by other species referable to Cctloosaua. The 
~aj ority of specimens show two posterior 
hgamental _grooves before the ir first appear­
ance ~ntenorly. There are, however, speci­
men~ 111 the collections that reveal as m any 
as f1ve posterior grooves with no trace of 
any anterior ones_ Hinge and interior of 
the ':'alv_e are typical in every resp ect. 

DHtnb11tion : Anadct1tct ( Caloosctrca) nota­
bilis bas been reported, under various 
names,* from the M iocene ro the R ecent 

''' The genus L orkinia Reinhart 19.35 to 
which Abbott and some other rec~nt autl1ors 
h~ve referr~d this species is ch aracterized by a 
h1gh, sub tn gonal and non-cnuiculate valve, a 
somewhat curved hin ge line on whicl1 tJ1 e cen-
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in the Antillean-Caribbean region. The Mio­
cene records fron1 J amaica Santo Domin oo 

' b ) 
Cos ta Rica and Colom bia, are however all 

) ) 

highly suspect and probably none represent 
the present species. T he Bowden, Jamaica, 
record given by D all ( 1898, p. 649) was 
based upon the form subsequently named 
by Woodring ( 1925, p. 44, p l. 4, fig. 8) 
as Barbatict ( Dilttvarca) j)rephinct. The 
D ominican record is based on a single valve 
reported by Maury (1917, p. 339, pl. 54, 
fig. 3) from Sabaneta " ( loose, not in situ)" 
and (p . 445) as "lying loose on rop of 
[bed] 3 [the uppermos t Tertiary bed in 
the section]. [Its] or igin is unknown." 
The specimen from Cos ta Rica figured by 
Olsson ( 1922, p . 362, p l. 25, fig. 3) as 
being from the "Gatu n Stage" at "Old Man 
Sam Creek, one mile south of the beach," 
agrees in all details wi th similar small speci­
mens in our collections from the Mo:ln For­
mation at Mo:ln and Puerto Limon ( TU 
locs. 95 3 and 954). Olsson also reported 
the occurrence of the species at Hone Walk 
Creek. Since both these Olsson localities 
occur high in the Costa R ican section, and 
since A nadmra notabilis is unknown in the 
fauna of the tru e Ganm deposits, either in 
Panama or in Costa Rica, it seems probable 
that Olsson 's sp ecimens were of Mo:ln age. 
And erson's record ( 1927, p. 89; 1929, p. 
149) from the Miocene of northern Co­
lonlbia is based upon unfigured material 
and cannot be evaluated at this time. 

Gabb ( 1881, p. 378) reported A. notabilis 
[as "A rcct (Andara) Deshaysii, Hanley"] 
from "the Pliocene Clay Beds between 
limon and Moen, Costa Rica." These de­
posits, which are now referred ro the Moin 
Formation , contain A1rcohelia limonensis 
Vaughan and Ac1roste11igrna declive ( Gabb), 
species that were considered by Olsson and 
Petit ( 1964, p . 521) as among the forms 
characteristic of their "Unit A" which lies 
unconformably upon the Caloosahatchee 
Formation and is thought ro be of later 
Pliocene (Emerson, 1964, p. 8) or earliest 
PleistOcene age. 

Similarly the lim estOnes exposed in the 
immediate vicinity of Merida, Yucatan, 

tral teeth arc verti cal and th e lateral teeth di­
vergent, and, more importantly, a triangular 
cardin al area on which the ligament covered 
th e anterior as well as the posterior portions 
from the earliest stage of development. 

which had been referred to the Pliocene 
are now known ro be of PleistOcene age 
(Dr. A. E. Weidie, personal communica­
tion) . 

Anadctra notabilis is widely distributed in 
the Pleistocene, ranging from Cape Hat­
teras, North Carolina (Richards, 1962, p . 
52) tO Brazil (Jenkins, 1913, p. 457) being 
reported from Florida and the Bahama 
Islands, Cuba, Grand Cayman Isl., Central 
America (Yucatan, Costa Rica, and Pan­
ama), Antilles (Barbados, St. Kitts and St. 
Eustatis, Curacao) and from northern South 
America. It is represented in the Recent 
faunas from both sides of the peninsula of 
Florida westward ro eastern Texas and 
south at least as far as Ilha Grande, Rio 
de Janeiro, Brazil. It appears, however, not 
ro occur in the more western parts of the 
Gulf of Mexico between eastern Texas 
and the Yucatan Peninsula. It is abundant 
in the Tulane collections from the northern 
shores of Yucatan as well as in those made 
from the northwestern extremities of the 
peninsula as far south as Isla Arenas, about 
16 miles south of Celestun, but is absent 
in our collections southward from this point, 
and westward along the Campeche, Tabasco 
and Vera Cruz coasts. However, the much 
more extensive collections of Dr. E. Wyllys 
Andrews of Merida, Yucatan, contain one 
or two isolated valves from Chenkan and 
Isla Aguada, on the southwestern Campeche 
coast. 
Figured Specimen USNM 694047: Length 

52.5 mn1; height 39 mm; diameter (left 
valve) 18.6 mm. Locality TU R-109. 

Figured Specimen USNM 694048: Length 
47.8 mm; height 35.8 mm; diameter 
(right valve) 17.0 mm. Locality TU R-
109. 

Figured Specimen USNM 694049 : Length 
33mm; height 26.1 mm; di::tmeter (paired 
valves) 21.5 111111. Locality TU R-109. 
Collections st11died: Tulane University 

localities 953, 954, R-9, R-18, R-35, R-36, 
R -69, R-71, R-74, R-76, R-78, R-79, R-82 
R-100, R-105, R-109, R-110, R-115, R-124, 
R-127, R-128, R-130, R-132, R-164, R-171, 
R-172. 

VII. PALEOECOLOGICAL OBSERVATIONS 

As may be noted from the annotations to 
the synonymy of Anadctra ( CaloosaFca) 
notabilis, that species has been reported 
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from depths as shallow as 5 feet (Abbott, 
1958, p. 111) to iO fathoms ( Dall, 1889, 
p. ~0; 1898, p. 619). Off the Florida coast, 
the general latitude in which most of our 
fossil species are found, it has been reported 
as occurring from 3 to 6 fathoms (Perry. 
19!0, p. 29; Perry and Schwengel, 1955, 
p. 3 5). In the Tulane Uni\'ersity collections 
it is represented by a fresh valve dredged 
in -± to 5 fathoms off Long Boat Key, near 
Sarasota, and by a worn valve from 18 
fathoms off Highland Point, Monroe County. 
It is reported to prefer muddy to limy sand 
or pure sand bottoms occurring in most 
profusion in areas where marine grasses are 
growing (Hulings, 1955, p. 31; Abbott, 
1958, p . 111; Warmke and Abbott, 1961, 
p. 159). 

Ant~dctrct bicmgulata (Sower by) [ + A1'cct 
gorditct Lowe}, the eastern Pacific species 
referred to Calooscrrca by Olsson ( 1961, p. 
98), has a rather similar bathymetric dis­
tribution. As reported by Hertlein and 
Strong (1943, p . 155-156) it ranges from 
7 fathoms (Sower by's type specimen ) to 
61 fathoms (off Costa Rica), being found 
in mud, sandy mud, shelly mud , muddy 
sand, sand, gravelly sand , cru shed shells, 
and weeds. The majori ty of the records 
appear to be in the interval between 20 and 
45 fathoms. 

There is no evidence that could be in ­
terpreted as indicating any marked devia­
tion from this general type of environ­
mental preference for any of the fossil 
species referred to Caloosarca in this report. 
The matrix at all localities where the fossils 
are abundant consists predominantly of 
sand, usually with a small admixture of 
argillaceous or calcareous material. As noted 
in the discussion of A. aequalitas that species 
apparently preferred a somewhat larger lime 
content in the bottom sediments than did 
the contemporaneous A. catasarca which is 
most abundant in collections from localities 
in which the sediment is of a more pure 
sand composition. Furthermore, the asso­
ciated molluscan faunas all accord well with 
a depth of water in the 5 to 40 fathom 
range. 

VIII. LOCALITY DATA 

The following are T ulane University fos­
sil locality numbers: 
78. Caloosahatc:hcc F m. <mel unnamed post­

Caloosahatchec formation mixed, spoil hanks 

north and south side of Caloosahatchce River, 
at Ortona Lock ( Sec. 27, T42S, R.30E ), 
Glades Co., Florida. 

201. Unnamed post-Caloosahatchee formation , 
spoil hanks at pit just south of Bell e Glade, 
Palm Beach Co. , F lorida. 

202. Cnloosahatchec Fm., south bank of 
Caloosahatchee River, about two miles west 
of La Belle ( SE 1/.J Sec. 12, T4:3S, R28E) , 
Hendry Co., Florida. 

20.3. Caloosahatchee Fm ., north bank of 
Caloosahatchee River, about two miles east 
of Fort Denaud ( SW 1/-l Sec. 11, T4.3S , 
R28E), Hendry Co. , F lorida . 

283. Pinecrest Beds and unnamed post-Caloosa­
hatchec formation mixed, spoil banks on 
cross canal 1..3 miles southwest of Port Char­
lotte Railroad Station ( formerly M nrdock) , 
on Florida Highway 771 ( Sec. 12, T40S, 
R21E), Charlotte Co. , Florida. 

519. Caloosahatchee Fm., Harney Pond Canal 
spoil banks , at Florida Highway 78, north­
west side of Lake Okeechobee ( NW 1/1, Sec. 
18, T40S, R.3.3E ), Glades Co ., Florida. 

52.3. Uppermost Pinecrest Beds ( Brighton 
facies), and basal Caloosahatchee Fm. , 
H ;u-ney Pond Canal spoil banks, six miles 
northwest of Florida H ighway 78, Brighton 
Indian Reservation ( NW 1;;l Sec . 22, T.39S, 
R:32E) , Glades Co., Florida. 

527. Caloosahatchee Fm., north shore Lake 
Okeechobee, Pumping Station no. 127 ( E 
1;1 Sec . .35, T.39S, R.3.3E), Clades Co., Florida. 

529b . Caloosahatchee Fm., north bank of 
Caloosahatcbee River, about two miles west 
of La Belle ( SE 14 Sec. 12, T4.3S, R28E) , 
Hendry Co. , Florida. 

5.32. Pinecrest Beds and Caloosahatchee Fm. , 
mixed, spoil banks on cross canal 1 :y-b miles 
south of Florida Highway 771, 1..3 miles 
southwest of Port Charlotte Railroad Station 
(formerly Murdock) ( SE 14 Sec. 24, T40S, 
R21E) , Charlotte Co., F lorida. 

5.36. Caloosahatchee Fm., south bank of 
Caloosahatchee River about one mile east of 
La Belle (Sec . . 3 & 4, T4.3S, R29E) , H endry 
Co., Florida. ( Designated as type locality 
of the Caloosahatchee Formation by Olsson 
in Olsson and Petit, 1964, p . 519.) 

5.39B . Caloosahatchee Fm., Shell Creek (lower 
beds) , about eight miles east of Cleveland 
( Sec. .30, T40S, R25E ), Charlotte Co. , 
Florida. 

541. Caloosahatchee Fm., Miami Canal spoil 
banks, two miles north of pumping station 
at Broward County line, Palm Beach Co ., 
F lorida . 

558. vVaccamaw Fm. , borrow pits at north end 
of Crescent Beach Airport, Crescent Beach, 
Horry Co., South Carolina. 

559. Waccamaw Fm. , "Neill's Eddy Landing," 
south hank Cape F ear River near Acme, 
North Carolina. -

579 . Caloosahatchee Fm. , 11imni Canal spoil 
banks, four miles north of pumping station 
at Broward County line, Palm Beach Co. , 
Florida. 

580. Unnamed post-Caloosahatchee formation , 
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North New River Canal spoil banks, one 
mile south of South Bay, Palm Beach Co., 
Florida. 

58.3 . Caloosahatchee Fm., Miami Canal spoil 
banks, seven miles north of pumping station 
at Browarc.l County line, Palm Beach Co., 
Fla. 

725. Unnamed post-Caloosabatcbee formation, 
North New River Canal spoil banks, three 
miles south of South Bay, at Okeelanta, Palm 
Beach Co., Florida. 

727. Unnamed post-Caloosahatchee formation, 
borrow pits 2.2 miles east of U. S. Highway 
27, 15 miles south of South Bay, Palm Beach 
Co ., Florida. 

729. Pinecr st Beds, spoil banks on west side 
of Kissimmee Canal and east side of Kissim­
mee River, approximately % mile south of 
U. S. Corps of Engineers Structure 65-D, ( S 
V:! Sec. 33, T36S, R33E) , Okeechobee Co., 
Florida. 

731. Unnamed post-Caloosahatchee formation, 
West Palm Beach Canal spoil banks, at 
junction of U. S. Highway 441 and 98, seven 
miles west of Loxahatcbee, Palm Beach Co., 
Florida. 

732. Unnamed post-Caloosahatchee formation, 
borrow pits on Florida Ilighway 715, four 
miles north of Hillsborough Canal, at Belle 
Glade, Palm Beach Co., Florida. 

73.3. Unnamed post-Caloosahatchee formation. 
North New River Canal spoil banks, one 
mile north of Florida Highway 80, at South 
Bay, Palm Beach Co., Florida. 

736. Pinecrest Beds (Brighton facies), and 
Caloosahatchee Fm., mixed, spoil banks on 
south side of Florida Highway 70 and east 
side of Kissimmee River, Okeechobee Co., 
Florida. 

7 40. Pinecrest Beds, levee fill, canal L-28, 
3.6 miles west and 2.6 miles south of pump­
ing station on Miami Canal at Broward­
Palm Beach county line, Broward Co. , Flor­
ida. 

7 41. Pinecrest Beds and Caloosahatchce Fm., 
mixed, levee fill , canal L-28, 3.6 miles west 
and 3.6 miles south of pumping station on 
Miami Canal at Palm Beach county line, 
Broward Co., Florida. 

742. Pinecrest Beds and Caloosabatchee Fm., 
mixed, levee fill, canal L-28, .3.6 miles west 
and 5.6 miles south of pumping station on 
Miami Canal at Broward-Palm Beacl1 county 
line Broward Co., Florida. 

7 46. Unnamed post-Caloosahatchce formation. 
North New River Canal spoil banks, 5.3 
miles north of pumping station at Broward 
county line on U. S. Highway 27, Palm 
Beach Co., Florida. 

747. Unnamed post-Caloosal1atchee fom1ation, 
North New River Canal spoil banks, two 
miles south of South Bay, Palm Beach 
Co., Florida. 

748. Unnamed post-Caloosahatche formation, 
Lake Okeechobee 1 vee, two miles north of 
South Bay, Palm Beach Co., Florida. 

749. Caloosahatchee Fm. and unnamed post­
Caloosahatchee formation mixed, borrow pits 
on south side of "Glades Airport," J . .3 miles 

south of Pahokee south city limits on Florida 
Ilighway 715, Palm Beach Co., Florida. 

751. Unnamed post-Caloosahatchee formation, 
North New River Canal spoil hanks, F~ 
miles south of South Bay, Palm Beach Co., 
Florida. 

755. Caloosahatchee Fm., }.1iami Canal spoil 
banks, 17.4 miles north of pumping station 
at Broward County line, Palm Beach Co., 
Florida. 

759. Unnamed post-Caloosahatchee formation, 
spoil banks north side of Caloosahatchee 
River, two mil s west of 01tona Lock ( NE 
1,4 Sec. 29, T42S, R.30E), Glades Co., Florida. 

767. Caloosabatchee Fm. and unnamed post­
Caloosahatchee fom1ation mixed, spoil banks 
north side of Caloosahatchee River, five 
miles west of Ortona Lock ( NW Vt Sec. .36, 
T42S, R29E), Glades Co., Florida. 

768. Caloosahatchee Fm. and unnamed post­
Caloosahatcbee formation mixed, spoil banks 
north side of Caloosahatchee River, 51h miles 
west of Ortona Lock ( NW 14 Sec. :35, T42S. 
R29E), Glades Co., Florida. 

770. Pinecrest Beds and Caloosahatchee Fm. 
mixed, spoil banks west side of Kissimmee 
River, 1 1h to 31h mile north of Florida 
Highway 70 (Sees. 10, 14, 15, and 28, T37S, 
R.33E), Highlands Co., Florida. 

788. Pinecrest Beds, Caloosahatchee Fm. and un­
named post-Caloosahatchee formation mixed, 
spoil banks at U-shaped canal, north side 
Florida Ilighway 771, 3.4 miles southwest 
of U.S. Highway 41 at Port Charlotte Rail­
road station (formerly Murdock, Fla.) (Sec. 
15, T40S, R21E ), Charlotte County, Florida. 

792. Caloosahatchee Fm., borrow pits just west 
of Florida Highway 80, about two miles 
southwest of La Belle ( SW 14 Sec. 7, T43S, 
R29E), Ilendry Co. , Florida. 

796. Pinecrest Beds, material exposed during 
construction of "Alligator Alley," 12.8 miles 
east of Florida Highway 29 ( T49S, R.32E), 
Collier Co., Florida. 

797. Pinecrest Beds, material exposed during 
construction of "Alligator Alley," 13.3 miles 
eas t of Florida Highway 29 ( T 49S, R.32E), 
Collier Co., Florida. 

801. Caloosahatchee Fm., spoil banks south 
side of Caloosahatchee River, 2% miles west 
of 01tona Lock ( NW 1!1 Sec. 29, T42S, 
R.30E), Glades Co., Florida. 

802. Pinecrest Beds and Caloosahatchee Fm., 
m:L-xed, spoil hanks south side of Caloosa­
hatchee River, 41!1 miles west of Ortona 
Lock ( SE 14 Sec. 25, T42S, R29E), Glades 
Co., Florida. 

80.3. Unnamed post-Caloosahatchee formation, 
spoil banks south side of Caloosahatchee 
River, two miles west of Orton a Lock ( NE 
1!1 Sec. 29, T42S, R.30E), Glades Co., Florida. 

816. Caloosahatchee Fm. and unnamed post­
Caloosahatchee formation mixed, borrow pits, 
Cecil M. Webb Wildlife }.1m1<1gement Area, 
1.8 miles east of U. S. Ilighway 41 and 7.2 
miles north of the Lee county line, Char­
lotte Co., Florida. 

870. Waccamaw Fm. , pits on east side of 
North Carolina Ilighway 1.30, 2.8 miles 
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north of Old Dock School, Old Doc 1.-, Co 
lmnhus Co., . 'mth Carolina. 

sn:3. Pinecrest Beds, material C:.\post•cl during 
coTIStrnction of Alligator "\llcv, 21..5 Ill ilt·s 
cast of Florida I [iglt\\ <t) 2q, C:ollicr County, 
Florida. 

~n~. Caloosahatchet· Fm. and unnamed post­
Caloosahatchec foPnation f mi eel), soulh 
side of Caloosalwtchec Hi\ L r, 5.2 lllilcs wvst 
of Ortona Lock (. '\\ 7 1 :! Sec. '36, T 12':), 
H2~E) Clades Co., Florida. 

~).5:1. \loin Fm. (type locality)-~Ioiu Ilill, in 
railroad cut and on siclc of adjacent road to 
Sanclo,·al, Costa Hica. Locality is about 4 .. 5 
km west of Limc'm, Costa Hicl. 

D.S4. .\loin Fm., in hill cut immccliatclv behind 
Standard Frnit Company bo\: fac:t~ry, jmt 
\\est of cemctcrv at Pueblo 1 'm·\ o, Costa 
Hica. Locality is ·about 2 knt west of. Lim{)ll, 
Costa Rica. 

~)7.5. Pinecrest Beds ancl Caloosahatchce Fm., 
mixed, levee on north side of Caloosahatclwc 
Canal, 0- . .S mile west of middle of former 
Lake II icpochcc, T 42S, l\.'32£ ( 1mmapped); 
Clades Co., Florida. 

97H. Unnamed post-Caloosahatchec formation, 
pit south of waterworks at South Bay, Palm 
Beach Co., Florida. Pit is approximately one 
mile north of Atlantic Coast Line Hailroacl. 

Tulane University, Department of Ge-
ology, Recent localities: 
H-~). Dredged in .'3 to .5 fathoms off Longboat 

Key, Sarasota, Florida. 
H-1H. Beach collection, Virginia Key. Florida, 

11ear Cniversity of \liami ~larine Lahoratory. 
H-.'3.5. :\Iidclen, ncar Jerico, Puerto Clstilla, 

north of Trujillo, llonclmas. 
H-:36. Beach collection, Athmtic side of Long 

Kev, Florida KeYs. 
H-69.' Beach an(l shallow \Vater collection, 

Cclest{m, Yucatan, west side Yucatan Pe­
ninsula. 

H-71. Beach collection, Punta Palmas, the 
northwest "corner" of Yucatan Peninsula. 

H-7 ~- Beach and shallow water collection, Isb 
Arenas. Cmnpechc, about 16 miles south of 
Cclest{m, Yucatan. 

H-7(i. Isla. Caucun, Quintana Roo, first island 
south of Isla \Jujcres. Beach ancl shore col­
lection. 

H-7~. Chevihau, Yucatan (cast of Tclchac). 
Beach collection. 

H-79. Tdc:hac, Yucatan, beach collec tion [<llso 
known as Telc:hac P11crto]. 

H-~2. Dzilam Bravo, Yucatan; heac:h and salt 
uwrsh coll. 

H-100. Anton Bruun Cruise 10. Dredged off 
Duarte Cays, northwest of Porto Bello, 
Panama, 9 '36.9' ;\., 79 40 .8' vV., from 140 
to 160 feet. ( 42-49 meters) 

H-10.5. Heman Corte;:, Cruise 17, dredged off 
liighLmcl Point. ?\Ionroc County, Florida, 
S I' 2:3' 1 · ., 2.5 :3:3' V\'., 18 fathoms. 

H-I 09. Fill for refinery, Bahia las 1\linas, Isla 
Payarcli, Panama. (Radiocarbon elated at 
7000 years B. P.) 

H-11 0. \Vhites Beach, ncar Porto Bello, Pan­
an ~a, beach coil. 

R-11.5. Punta Ualakpich , north of Bahia cle la 
Ascensi<'m, Quintana Roo, Mexico . Beach and 
shallow water coll. 

H-124. Bonacca ( Cuanaja) Island, Bay Islands . 
llonclmas, heach coll ection , west sid e near 
south end of island (wes t of vVcst Peak). 

H-127. Bonacca ( Cuanaja) Island, Bay Islands, 
Honduras, beach and shallow water collec­
tion off "Colum ln1s Beach," Pine Ridge 
Bight, northwest side of island. 

R-128. Bonacca ( Cuanaja) Island, Bay Islands, 
Honclmas, beach and shallow water coll. 
from west side of ~1ichael Rock, northwest 
side of island. 

R-1:30. Bonacca ( Cmmaja) Island, Bay Islands, 
Honduras, lwach and shallow water coJl ., 
from area iust west of Dun bar Rock, south­
east side of island. 

R-1:32. Bonacca ( Cuanaja) Island, Bay Islands, 
Honduras, beach collection from Shean Cays 
(village of Cuanaja). 

R-164. Isla Contoy, off Cabo Catoche, Quin­
tana Roo, Me~. (second island north of Isla 
:\1 ujercs). Beach and shallow water coll. 

U. S. Geological Survey Tertiary Fossil 
Localities: 
cses 427.5: \Vacc:anww Fm., 1\eill's Eddy 

Landing, Cape Fear River, 28 mil es al)ove 
\Vilmington, l\'orth Carolina, at B. F. Keith's 
fertilizer plant. 

USGS 4276: Waccamaw Fm., pit at B. F. Keith 
Fertilizer Plant, on Cape Fear Hiver, Nortb 
Carolina, 28 miles al1ovc Wilmington. 

USeS 111.52: Spoil hank, West Palm Beach 
Canal, 2 to .3 miles above Loxahatchee Post 
Office, Palm Beach Co., Florida. 

USeS 1.3835: ?\Iarl pit one mile north of Ber­
mont, Charlotte County. and about three 
miles south of Prairie Creek 

uses 1.397.5: Alligator Creek, Charlotte 
County, Florida about one-balf mile above 
the railroad ])ridge. 

USGS 1407.5: Material dredged from Caloosa­
hatchee River, one mile west of Olga, Lee 
County, Florida (upper ~1iocene). 

USeS 212.57: Pinecrest beds, U . Miocene float 
near Adine pit; Sec. 29, T41S, R2.3E, about 
1 mile southwest of Adine Station ( Pit C. 
of Schroeder and Hoy sketch map, 19.52, 
p . 7.3). 

USGS 21907: Pinecrest h eels, U . Miocene. 
same as loc. 212.57. 

USGS 21982: Unnamed post-Caloosahatchee 
formation, north of ~1oore Hav n, Clades 
Co., Florida; float from road m etal pits on 
west side of Fla. 78 about 4.5 miles north of 
intersection with U. S. 27. 

USGS 21984: Unnamed post-Caloosal1atc.:hee 
formation, north of ~Ioore Ilaven, Glades 
Co ., Florida; eas t wall of pit at USGS loc. 
21982. 

USCS 22038: Unnam ed post-Caloosal1atchee 
formation, Port Mayaca, Martin Co. , Flor­
ida. F loat on soutl1 hank of St. Lucie Canal 
b etween U. S. 441 and Fla. E<1St Coast Rail­
road bridge . 

uses 22039: Unnamed post-Caloosahatclwe 
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formation, Port Mayaca, Martin Co .. Florida, 
float from south bank of St. Luc.:ie Canal at 
eastern boundary of Port ~Iayaca (east of 
loc. 22038). 

USGS 22040: Unnamed post-Caloosahatchee 
formation , St. Lucie Canal, Martin Co., 
Florida; float from south bank about 2.5 
miles east of Port Mayaca, north of cemetery. 

USGS 22298: Pinecrest beds, U. Miocene pit 
at Adine, Charlotte Co., Florida (see loc. 
21257) from 3.8 feet of shell marl exposed 
at base of section in west wall. 

USGS 22299: Pinecrest beds, U. Miocene, base 
of bed at Acline Pit (see loc. 22298). 

USGS 22445 : "Caloosahatchee River, La Belle. 
Florida. Collected by J.L.M. , May, 1928." 
(An old collection at U .S.N.M. Locality is 
probably in error. Fauna is in th e main of 
Acline species, and of same preservation, but 
include some admixture of Pleistocene a11d 
Caloosahatchee material. 

USG S 22742: Unnamed post-Caloosahatchee 
forma tion, South Prong of Alligator Creek, 
Charlotte Co., Florida. Float apparently from 
outcrops in stream northwest of bridge in 
TE :14, Sec. 26, T40S, R23E, Cleveland quad. 

USGS 22853: Unnamed post-Caloosahatchee 
formation , Shell Creek, Charlotte Co., Flor­
ida; outcrop of upper bed in gully cut into 
south bank of creek in extreme east side of 
Sec. 30, or west side of Sec. 29, T40S, 
R25E, Bermont quad. 

USGS 22855: Unnamed post-Caloosahatchee 
formation, Shell Creek, Charlotte County, 
Florida; float from pits and cut on south 
side of creek in same area as loc. 22853. 

USGS 23089: Unnamed post-Caloosahatchee 
formation, Shell Creek, Charlotte Co., Flor­
ida; first outcrops upstream from Mr. Wash­
ington's place. 

USGS 23722: Caloosahatcbee Fm., spoil bank 
west side of Miami CanaL about 9.3-9.9 
miles south of Lake Harbor, Palm Beach Co., 
Florida ( = TU 755). 
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