
126 Tulane Stttdies in Geology cznd Paleontology Vol. 7 

West Coast of Mexico and Central America. 
Part IV: Zoologica, v. 31, pt. 8, p. 93-120, 
pl. l. 

HoYLE, G., 1964, Muscle and I\euromuscular 
Physiology: Chap. 10, p. .313-351, 7 text 
figs., in \V'ILBUH, K. M., and C. M. Yo::-;rcE, 
Physiology of Mollusca, v. 1, xii + 473 p . 
Academic Press, New York & London. 

KEEN, A. M., 1958, Sea shells of tropical west 
America. xi + 624 p., 10 color plates, 1709 
figs., 6 text figs. Stanford, California. 

:\IAHSHALL, P., and R. Mt:HDOCK, 1921, Some 
Tertiary Mollusca, with descriptions of new 
species: Trans. New Zealand lust., v. 53, p. 
77-84, pls. 14-19. 

:MAURY, C. J., 1917, Santo Domingo type sec­
tions and fossils, pt. 1; Mollusca: Bulls. 
Amer. Paleontology, v. 5, no. 29, p . 165-415, 
pls. 27-65, map; pt. 2; Stratigraphy: ibid ., 
v. 5, no. 30, p. 416-460, pls. 66-68, correla­
tion chart. 

OLssoN, A. A., 1929, Contrihutions to the Ter­
tiary Paleontology of Northern Peru; Part 2, 
Upper Eocene Mollusca and Brachiopoda : 
Bulls. Amer. Paleontology, v. 15, no . 57, p . 
67-116, pls. 9-15. 

0Lsso::-;r, A. A., 1930, Contributions to the Ter­
tiary Paleontolo!:,ry of Northern Peru; Part 3, 
Eocene Mollusca: Bulls. Amer. Paleontology, 
v. 17, no. 62, p. 1-96, pls. 1-12. 

OLSSON, A. A., and AN". -E HARBISOX, 1953, 
Pliocene Mollusca of southern Florida, with 
special reference to those from North Saint 
Petersburg: Acad. Nat. Sci. Phila., Mono­
graph 8, 457 p., 65 pls. 

0Lsso. ', A. A., and R. E . PETIT, 1964, Some 
I\eogene !-.1ollusca from Florida and the 

Carolinas: Bulls. Amer. Paleontology, v. 47, 
no. 217, p. 509-574, pls. 77-83. 

PELSENEER, PAuL, 1911, Les Lamellibranches 
de !'Expedition du Siboga. Partie Anato­
mique : Siboga-Exped., Monograph 53a, 126 
p. , 26 pls. Leiden, E. J. Brill, Ltd. 

REEVE, L. A. , 1850, Monograph of genus 
Lucina: 11 pls. , in Conchologia Iconica, or 
illustrations of the shells of molluscous ani­
mals. London. 

SINGLETON", F. A., and N. H. WooDs, 1934, On 
the occurrence of the Pelecypod genus 
M iltha in the Australian Tertiary: Proc. Roy. 
Soc. Victoria (N.S.), v. 46, pt. 2, p. 207-
213, pl. 8. 

STEWART, R. B., 1930, Gabb's California Cre­
taceous and Tertiary type Lamellibranchs: 
Acad. Nat. Sci. Phila. , Spec. Publ. 3, 314 p., 
17 pls. 

VoKES, H. E., 1939, Molluscan faunas of the 
Domengine and Arroyo Hondo formations 
of the California Eocene: Ann. New York 
Acad. Sci. , v. 38, p. 1-246, pls. 1-22, 1 text 
fig., 4 tables. 

WILKINS: , G. L., 1957, The Cracherode shell 
collection: Bull. Brit. Mus. (Nat. Hist. ), 
Hist. Ser. . v. 1, no. 4, p. 121-184, pls. 20-25. 

WILKINS, R. W. T., 1962, Miltha in the South­
eastern Australian Tertiary: Jour. Malacol. 
Soc. Australia, no. 6, p. 43-49, pl. 5, 1 text 
fig . 

WooDs, HEXRY, 1922, Palaeontology of the 
Tertiary Deposits; Section A: p. 51-113, pls. 
1-20, in T. 0. BoswoHTH, Geology of the 
Tertiary and Quaternary periods in the 
Northwest part of Peru. London, Macmillan 
& Co. 

N OTES ON THE FAUNA OF THE CHIPOLA FORMATION-I 
A NEW SPECIES OF EOMILTHA (MOLLUSCA: BIVALVIA ) 

HAROLD E . VOKES 
T UL ANE U NIV ERSITY 

While engaged in the study of the 
species of lviiltha s.s. from the Neogene 
deposits of Florida I noted the presence 
in collections from the Chipola Forma­
tion of an undescribed species of the 
genus Eomiltha. This form, which is rather 
rare, represents the first record of the genus 
in the faunas from the type area of the for­
mation, although Gardner described ( 1926, 
U. S. Geol. Surv. Prof. Paper 142-C, p. 112, 
pl. 20, figs . 1, 2) , as "P hacoides ( M iltha)" 
xustris, a form that is to be referred to 
Eomiltha from the lower beds exposed at 
Alum Bluff, Liberty County, Florida. At that 
locality ( = TU 45 3) about ten feet of the 

uppermost beds of the Chipola Formation 
are exposed during low water stages of the 
Apalachicola River. The present species is 
found at localities that occur approximately 
at the top of the basal third of the section in 
the type area; it thus is believed to be 
stratigraphically lower and hence somewhat 
older than E. xustris. 

Genus EOMILTHA Cossmann, 1912 
Eomiltha Cossi\fANN, 1912, Act. Soc. linn. 

Bordeaux, val. 65, p. 269 [issued separately 
as: Cossmann and Peyrot, Conch. Neog. de 
l'Aquitaine, v. 1, livr. 3, p. 650, 1912]. 

Type species, by original designation, Lucina 
contorta D efrance, Thanetian Stage, Paleo-
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cene, France. [Fig' d. , Cossmann and Pis­
sana, 1906, pl. 24, sp. 82-8.] 

The genus Eorniltha appears to range 
from the Paleocene to the Recent (Lucina 
v oorhoevei Desha yes, 185 7, Journ. de 
Conchyl., vo~. 6, p. 106, pl. 2, fig. 1, from 
the Mozambique Channel off East Africa. ) 
It is present in the Eocene of the Gulf Coast 
-"Lucina" pandata Conrad from the Gos­
port Sand, Upper Claibornian, and casts of 
an undescribed species in our collections 
froin the Ingli_s member of the Moodys 
Branch Formauon from the new Florida 
Cross-state Barge Canal-and of California 
-"Dosinia" gyrata Gabb, from the Domen­
gine (?) Stage, at Martinez. The genus has 
not been recognized in post-Chipola faunas 
from the eastern United States. 
Th~ following discussion comparing the 

essential shell characters of the genus Eornil­
tha with those noted in the preceding paper 
for Miltha s.s. is based, in-so-far as the 
former genus is concerned, upon the 18 
available specimens of E. scolaroi, new spe­
cies, and almost 100 valves of E. pandata 
(Conrad) from the Gosport Sand at Clai­
borne Bluff, Monroe County (loc. TU 78), 
and little Stave Creek, Clarke County ( loc. 
TU 306), Alabama, supplemented by illus­
trations of the type species. 

Species of Eorniltha may be distinguished 
from those referred to Miltha s.s. by their 
equally inflated valves of more elongate 
shape with, usually, somewhat irregular ven­
tral outline. The surface of the valves is 
ornamented by irregular, raised concentric 
lamellae that are 1nost strongly developed 
roward the anterior and posterior ends of 
the valves. As in Miltha, there is an under­
lying weak radial ornamentation, both the 
irregular radial ribbing and the sub-parallel 
anastomosing grooves in the inter-lamellar 
areas being present. However, no trace of 
the minute raised threads with tangential 
trend can be observed. Although there is a 
shallow round-bottOmed groove extending 
from the um bone to the ventral end of the 
short and relatively straight posterior end 
of the shell, there is no well-defined poste­
rior-dorsal area of the valve such as is 
characteristically present in Miltha. The 
lunule is small, impressed, and lanceolate in 
shape, and is but slightly wider in the right 
valve than in the left. 

The binge, as in lviiltha, consists of two 

cardinals in each valve, but the postenor 
cardinal, 3b, of the right valve is much 
broader, more trigonal and so strongly bifid 
as almost ro resemble two separate teeth. 
The anterior cardinal, 3a, is simple, and 
~1sually somewhat truncated dorsally by an 
mgrowth of the lunular marQin, which on 
some specimens also transgre~ses across the 
dorsal edge of the posterior tooth. The an­
terior cardinal, 2a, of the left valve is rela­
tively broad and is grooved at its highest 
ventral end, although never as markedly 
bifid as is the right posterior tooth. It also 
~nay be somewhat truncated by the ingrow­
mg lunular margin. The posterior cardinal, 
2b, is thin, lamellar, and relatively straight 
as compared ro the usual curvature of the 
corresponding tooth in species of Miltha 
s.s. Furthermore, the wide socket necessary 
for the reception of the broad right posterior 
cardinal has crowded it back to a position 
more closely adjacent to, and parallel with, 
the anterior end of the fibrous ligament. 
The latter, as in Miltha, is separated from 
and shorter than the outer lamellar liga­
ment. 

Contrary ro the situation in Miltha where 
the lamellar ligament appears to have 
trended almost directly across from one 
valve to the other, being roofed over poste­
riorly by a thin shell lamina, which I have 
interpreted as a remnant of the former 
escutcheon, the ligament of Eomiltha seems 
rather to have had the shape of a "C-spring" 
or tube that was split along its ventral side. 
The groove for its reception is incised into 
the dorsal side of the nymph plate and there 
is a shallow, but well-defined area above it 
that is excavated into the inner side of the 
dorsal margin of the valve. Some specimens 
of E. pandata (Conrad) clearly show rem­
nants of this ligament appressed ro the ex­
cavated surface. No similar excavation was 
observed in species of iVIiltha. 

Muscle scars, pallial line, and pallial blood 
vessel groove are essentially as in Miltha 
but differ in details. The anterior adductor 
scar is relatively narrower, more elongate, 
with the anterior and ventral sides almost 
parallel. In nearly all specimens examined 
its posterior ventral end lies at (e.g. E. sco­
laroi), or posterior to (e.g. , E. pandata) 
the midlength of the valve. In keeping with 
relatively more elongate shape of the valve, 
it is somewhat more arcuate in shape and 
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its trend ts much more oblique than that 
of i.Hilthtt. Most striking, perhaps, is the 
manner in which the anterior-dorsal end is 
sharply "hooked" at its junction with the 
pallial line until it has a distinct postero­
dorsal trend. 

The posterior adductor scar is very similar 
to that of iVliltha, agreeing, especially in 
thinner-shelled specimens, in shape and sur­
face markings. In some valves in which the 
inner surface within the pallial line has been 
thickened in characteristic lucinoid manner, 
there is a pronounced tendency toward the 
restriction of the dorsal side of the inner 
"fast" muscle portion of the scar, until in 
some extreme examples it has only about 
half the height of the adjacent edge of the 
"catch" muscle portion. 

The ridge that marks the site of the area 
where the gill demibranch was attached to 
the mantle is usually rather strongly devel­
oped, passing anteriorly to the inner edge 
of the adductor scar and continuing until it 
abuts against the inner ide of the pallial 
line. The trend of this feature, on the inner 
side of the valve appears to be almost wholly 
coincident with the trend of the shallow, 
rounded umbonal groove on the exterior of 
the valve. The ridge that marks the position 

of the antero-dorsal attachment of the demi­
branch lies in the sub-umbonal cavity under 
the anterior portion of the hinge-plate. 

The pallial blood vessel groove is well­
marked, especially in those specimens with 
thickened shell interior. It intersects the 
anter ior adductor scar approximately at the 
posterior third of its length, and in agree­
ment with the more oblique trend of that 
scar, has in its ventral portion a steeply 
angled to almost vertical course. Dorsa.lly, 
the groove tends to turn posteriorly, either 
in a broadly rounded arc (fig. 9) or sub­
angulately (fig. 8) to cross the gill attach­
ment ridge at a position below and slightly 
in advance of the posterior end of the 
nymph plate. 

It is of interest to note that although al­
most all of the valves show evidences of 
shell damage during life, especially toward 
the anterior ends of the valves, not one of 
the more than 100 valves examined had 
been bored by a predator. 

EOMILTHA SCOLAROT H. E. Vokes, n. sp. 
Plate 1, figs . 1-7 

Description: Shell of medium size for the 
genus, elongate ovate, both valves equally and 
moderately inflated. Umbones low, prosogyrate, 

PLATE 1 
Eomiltha scolaroi H. E. Vokes, n. sp. Chipola Fm., Miocene. 

Figs. 1, 6. Paratype, USNM 646424, height 35.5 mm, length 41.0 mm, 1, exterior of 
left valve (X 1) ; 6, hinge ( X 2). Locality TU 825. 

Figs. 2, 5, 7. H olotype, USNM 646423, height 32.6 mm, length 37.6 mm, 2, exterior 
of right valve ( X 1) ; 5, hinge ( X 2) ; 7, portion of surface enlarged ( X 4) to 
show nature of ornamentation, compare with fig. 10. Locality TU 999. 

Fig. 3. Paratype, USNM 646425, height 37.3, length 46.6 mm, exterior of relatively 
elongate left valve (X 1). Locality TU 820B. 

Fig. 4. Paratype, USNM 646426, height 39.0 mm, length 43 .0 111m, diameter 14.9 
mm, view of paired valves tilted obliquely to show small impressed lunule (X 1). 
Locality TU 999. 

Eomiltha pandata (Conrad ) . Gosport Sand, Eocene. 
Fig. 8. USNM 646428, height 31.3 mm, length 35 .7 mm, interior of left valve (X 

1) . Locality TU 306. 
Figs. 9, 10. USNM 646427, height 37.8 mm, length 42 .8 mm, 9, interior of right 

valve (X 1); 10, portion of surface enlarged to show ornamentation ( X 4), com­
pare with fig. 7. Locality TU 306. 

Figures 8 and 9 show two specimens in which interior of valve is thickened with extra 
shelly material, thus emphasizing internal structures. Note the "hooked" anterior end 
of the anterior adductor scar, the reduced height of the anterior segment of the posterior 
adductor scar, and the curved ( fig. 9 ) to subangulate (fig. 8 ) bend in the dorsal segment 
of the pallial blood vessel groove. 
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situated slightly in ach ance of the middle and 
posterior to the anterior third of the total 
length of the valv('. Anterior and ventral mar­
gins broadly and regularly rounded, the latter 
exhibiting little or no tendency toward the 
straightening of the anterior or posterior por­
tions so eharactenstically found in E. pandata. 
Postero-ventral margin sharply rounded, almost 
subangnlate to the relatively straight posterior, 
which slopes antero-tlorsally before again bend­
ing wther sharply into the straight or very 
slightly convex postero-clorsal margin. Lunule 
relatively small, lanccolate, deeply incised in 
both valves and hounded by a shallow im­
pressed line. In adult specimens the inner mar­
gin of the lunule, and occasionally also of the 
anterior portion of the valve immediately in 
front of it, grows downward onto the h inge­
plate eo\ erin,g the dorsal ends of both cardinals 
in the right valve and of the anterior cardinal 
in the left. In no specimen examined was the 
left posterior cardinal covered, the shell ma­
tcrial abutting against and stopping at its an­
terior dorsal side. 

Surface of the valve marked hy a shallow 
rounded posterior umhonal groove extending 
to the postero-ventral angulation. In some 
specimens <l faintly de\ eloped, broad and 
rounded low rib parallels the posterior side of 
the groon>, hut is so weak as not to be ob­
served on all. Ornament consisting of distant, 
thin, raised lamellae separated by interspaces 
from three to five times as wide. The lamellae 
are low and inconspicuous, practically absent 
on the median and umbonal areas of the valves, 
and most strongly developed toward th e an­
terior and posterior, and to a lesser extent, the 
ventral margins. 

Hinge as in the genus: right antedor cm·di­
na] relatively thin. lamellar, extending but 
slightly more than half-way across the width 
of the hinge-plate: right posterior cardinal 
st~·ong, broadly trigonal, deeply bifid, and 
slightly undercut along its anterior side · left 
anterior cardinal relatively heavy, str~1i ght, 
trans\ ersing the width of the hinge plate, and 
grooved at its highest point, which is near its 
ventral termination. Left posterior cardinal 
thin, straight, closely adjacent to the anterior 
end of the fibrous segment of the ligament. The 
latter is seated upon a well-developed nymph 
that occupies approximately the lower half of 
the hinge-plate posterior to the cardinal tooth. 
The dorsal half marked by an elongate exca­
' a ted area in which the outer lamellar liga­
ment was seated . This excavation extends 
p~ster~orly b~yond the end of the nymph, 
w1denmg until occupying almost all of the 
hinge-plate. The length of this excavated area 
little more than one and one-half times the 
length of the nymph. 

:\1uscle scars, p allial line and other internal 
markings as in th e genus. Inner margins of the 
vah es smooth, non-denticulated. 
Holotype : US.t\M 64642.3, height 32.6 mm, 

length 37.6 mm, diameter ( right valve ) 7.0 
mm. Locality TU 999. 

Paratype : US M 646424, height 35.5 mm, 
length 41.0 mm, diameter ( left valve) 8.2 
mm. Locality TU 825. 

Paratype: U SNM 646425, height 37.3 mm, 
length 46.6 mm, diameter ( left valve) 8.3 
mm. Locality TU 820B. 

Paratype: USNM 646426, height 39 .0 mm, 
length 43.0 mm, diameter ( paired valves) 
14.9 mm. Locality TU 999. 
Distribution: Tulane University localities 

459, 820B, 821, 825, 999. Complete descrip­
tions of these localities ar given in the pre­
ceding paper, as well as full references to the 
papers c ited. 

Eomiltha sco laro i n ew species, most 
closely resembles the Claibornian, Eocene, 
species E. pan data ( Conrad ) in overall 
aspect. It may be distinguished, however, by 
details of shap e and surface ornamentation, 
especially its more regularly rounded ventral 
margin and straighter posterior one. The 
raised concentric lamellae on the surface of 
the valve are stronger, but more distant and 
irregular on the lateral portions of the valve, 
and much weaker on the median and um­
bonal areas. Eomiltha xustris ( Gardner) , 
known only from Alum Bluff, has a more 
rounded ou tlin e with less pronounced 
straightened posterior margin and more 
strongly develop ed concentric surface orna­
mentation, which is well developed on the 
median as well as on the lateral portions of 
the valves. 

All but one of the specimens of Eomiltha 
scola1'oi in the Tulane University collections 
are from a single bed of sandy, miliolid­
bearing marl of a yellow -brown color, which 
crops out along the course of Farley Creek, 
a tributary of the Chipola River. The single 
specimen from the Chi pola River section 
is from Tulane locality 459 where the 
matrix also consists of a fairly coarse quartz­
itic sandstOne. 

This species is named from Dr. Reginald 
]. Scolaro who, as a graduate student at 
Tulane University engaged in a study of 
the Bryozoan faunas of the Chipola Forma­
tion, first called tO our attention the occur­
rence of fossil-bearing outcrops in the bed 
of Farley Creek. 

The specimens of E. scolaroi described 
above were collected during the course of 
field studies made possible through Grant 
GB-6048 from the National Science Foun­
dation. The financial assistance thus af­
forded is herewith gratefully acknowledged. 

Decem ber 29, 1969 


