
ABSTRACT 

Calcareous upper Eocene (Jacksonian) sediments in southeastern Alabama, south-
western Georgia, and Florida contrast markedly with stratigraphically equivalent 
terrigenous deposits from central Alabama westward. The enclosed fossils, chiefly 
marine invertebrates, permit subdivision of the Jacksonian Stage into stratigraphic 
units (zones) and geographic units (biofacies). The present study is concerned pri-
marily with the abundance and distribution of invertebrate fossils, particularly 
cheilostome bryozoans, in the four major biofacies of the eastern Gulf Coast 
Jacksonian. 

Biofacies 1, containing abundant mollusks and smaller foraminifers in a matrix of 
terrigenous detritus, is characterized by bryozoans having free, discoidal (lunuliti-
form) zoaria. Biofacies 2 is composed almost entirely of skeletal elements of larger 
foraminifers and cheilostomes exhibiting erect, branching (eschariform), and en-
crusting (membraniporiform) zoaria. Biofacies 3, including a fauna dominated by 
lagenid and buliminid foraminifers, is devoid of bryozoans. Biofacies 4, incorporating 
abundant echinoids and foraminifers, contains a bryozoan fauna dominated by species 
having erect, jointed (cellariiform) zoaria. 

The boundaries between the major biotopes in which the biofacies accumulated 
were not stationary during the Jacksonian. In middle Jacksonian time biofacies 1 
and 2 adjoined in central Alabama, 2 and 3 in eastern panhandle Florida, and 3 and 4 
in northern peninsular Florida. 

Categorizing individual cheilostome faunules as associations has made possible 
reconstruction of the four major biotopes in harmony with known ecological require-
ments and tolerances of living cheilostomes. On this basis it is concluded that biofacies 
1 and 2 accumulated on the continental shelf, biofacies 3 in a channel (Suwannee 
Strait), and biofacies 4 on a submarine plateau (Ocala Bank). 

The cheilostome faunas of shelf and bank were quite distinctive at the beginning 
of the Jacksonian. A native Gulf Coast fauna inhabited the shelf, and a fauna having 
many elements in common with western Europe dominated the bank. During Jack-
sonian time the faunas became increasingly similar through extinction of endemic 
species and interchange of longer-lived species as the strait became a lessj effective 
barrier to migration. 

In seeming contradiction to the widely held opinion that faunal migration may be 
geologically instantaneous where there is no major barrier, radial dispersal of some 
species within the confines of the Ocala Bank involved at least the amount of time 
necessary for the accumulation of a biostratigraphic zone. 

The Ocala Bank was a submarine feature comparable to the present Great Bahama 
Bank and was separated from the North American continental shelf proper by the 
Suwannee Strait, the Eocene analogue of the present Straits of Florida. During the 
greater part of Jacksonian time, the water covering the Ocala Bank was probably 50-
100 feet deeper than the water over the present Bahamian platforms, so the Ocala 
fauna shows greater similarity to that of the submarine banks of the Gulf of Naples. 

Two genera and 18 species of cheilostomes are newly described. An additional 18 
species are discussed or figured. The superfamily Microporacea is emended, and the 
superfamily name Scrupocellariacea is proposed to replace the "division" Cellularina. 
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I N T R O D U C T I O N 
ZOOGEOGRAPHICAL APPROACH TO HISTORICAL GEOLOGY 

The predominantly calcareous Tertiary deposits of the Floridian plateau, present-
ing such marked lithological contrast to equivalent sediments in the Gulf Coast 
proper, have elicited speculations about the history of the region from many eminent 
geologists (e.g., LeConte, 1886, p. 149-153; Vaughan, 1910). The present study is an 
attempt to unravel a small part of the history through analysis of data on distribu-
tion and abundance of marine fossils, chiefly cheilostome bryozoans, incorporated in 
upper Eocene sediments in Florida, southern Alabama, and southern Georgia. 

This analysis has revealed that faunal differences are more distinctive than litho-
logical differences; that significant faunal differences between areas are expressed 
chiefly in species composition, whereas differences within areas are expressed in rela-
tive abundance; and that migration of faunas through the region, or through small 
parts of it, has been far from instantaneous even where there was no apparent barrier 
to dispersal. 

Eocene cheilostomes probably emanated from two distinct dispersal centers in the 
southeastern United States. A native Gulf Coast fauna, centered about the north-
western part of the region, is well known to paleontologists through the monumental 
work of Canu and Bassler (1920). The other fauna, centered about the southeastern 
part of the region, is more closely related to the Eocene cheilostomes of western 
Europe and includes two new genera, Dibunostoma and Poropeltarion, as well as 
several genera, e.g., Didymosella, Pleurolyrula, Poricellaria, and Thalamoporella, 
hitherto not known from North America at all or not from rocks as old as Eocene. 

Throughout this investigation it has been kept in mind that, like other expressions 
of biological activity, zoogeography is determined partly by the environment and 
partly by innate qualities of animals themselves. The ultimate goal of paleoecology, 
reconstruction of successions of organic communities and their inanimate surround-
ings, is not yet an accomplishment. At present only generalized inferences about 
physical circumstances prevailing at the sites of accumulation of faunules are possible. 
In some quarters it is argued that, because such conditions may not be the ones that 
governed the occurrence of the organisms concerned when they were alive, paleo-
ecology is not in the strict sense ecological (Hedgpeth, 1957a, p. 32). 

METHODS OF INVESTIGATION 

Nearly all the 500 samples that form the basis of this study were made available 
to me at the laboratories of the Florida Geological Survey in Tallahassee during 1953 
and 1954. The samples were examined with a binocular microscope; percentages of 
major constituent particles and relative abundance of cheilostome bryozoan species 
were estimated visually; and representative specimens of each cheilostome species 
were removed for subsequent morphological and taxonomic studies. 

The samples are from outcrops, shallow wells, and core holes. From the thick con-
tinuously exposed sections, such as Little Stave Creek and St. Stephens quarry, Ala-
bama, and Marianna, Newberry, Kendrick, Zuber, and Crystal River quarries, 
Florida, samples had been collected every 5 feet. Most subsurface samples, all drill 
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4 LATE EOCENE ZOOGEOGRAPHY OF EASTERN GULF COAST REGION 

cuttings, are from shallow wells drilled for water, and the sample interval is extremely-
variable and irregular, ranging between 1 and 30 feet. 

Most of the material was disaggregated only with considerable difficulty or not at 
all. As a result many of the bryozoans have particles of calcite adhering to them, and 
their study has been facilitated greatly by staining with green food dye (Artusy and 
Artusy, 1956). 

More precise methods of analysis, such as the point-count technique used by Gins-
burg (1956) for Recent carbonate sediments, would have been impracticable be-
cause of the amount of time required to prepare such a large number of samples and 
because portions of the samples, such as cheilostome bryozoans, would have been 
rendered useless for taxonomic and morphological studies. 

STRATIGRAPHIC SETTING 
REGIONAL RELATIONSHIPS 

Deposits of late Eocene age constitute the most widespread Tertiary marine unit 
in the Gulf Coast Province of the United States. From Texas to Georgia these de-
posits, the Jacksonian Stage, crop out in a discontinuous band parallel to the present 
coast for about 800 miles. Two additional areas of outcrop, inliers of Jacksonian sedi-
ments surrounded completely by younger deposits, are isolated from the coastwise 
belt; one is north of the coastwise outcrops in the Mississippi Embayment region in 
Arkansas (Wilbert, 1951; 1953), and the other, about 150 miles long and 50 miles 
wide, occurs in Florida southeast of the coastwise belt. The present investigation is 
concerned with the second inlier and neighboring portions of the coastwise outcrop, 
an area generally referred to as the eastern Gulf Coast region, extending from western 
Alabama to about the center of the Floridian peninsula (Fig. 1, compiled from Cooke, 
1926; 1939; 1945; MacNeil, 1946; W. E. Moore, 1955; Toulmin, LaMoreaux, and 
Lanphere, 1951; and Vernon, 1942; 1951). 

Jacksonian sediments in the Gulf Coast Province, although chiefly of marine origin, 
present considerable lithological diversity, affording geologists remarkable oppor-
tunity to study relationships of biofacies and lithofacies (Wilbert, 1951, p. 122, 123). 
Lithology varies geographically in a systematic way, the thicker sections with greater 
proportions of terrigenous detritus occurring in the western and central Gulf Coast 
regions, i.e., from Texas to Mississippi. Sections up to 600 feet thick, composed al-
most entirely of clay and sand, have been recorded in Texas, Louisiana, and western 
Mississippi (Murray, 1952, PL 13). East of the Mississippi Embayment the Jack-
sonian becomes thinner and more calcareous. The thinnest exposed sections, about 
100 feet thick, are in western Alabama near the boundary between the central and 
eastern Gulf Coast regions. The relative content of land-derived rock waste, however, 
decreases southeastward from Mississippi to Florida at a nearly uniform rate. South-
east of the point of junction of Alabama, Florida, and Georgia, the Jacksonian lacks 
terrigenous sediment and is 250-300 feet thick (Fig. 2),1 although it is more than 500 
feet thick locally in the Florida panhandle (Puri, 1957, Pt. 1, PL. 1). 

1 Sections less than 200 feet thick in peninsular Florida owe their thinness to post-Jacksonian 
erosion (Vernon, 1951, p. 158; Puri, 1957, Pt. 1, Pis. 1-3). 
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STRATIGRAPHIC SETTING 5 

Terrigenous material is generally more common and widespread in the lower half 
of the Jacksonian Stage (Fig. 2), extending east to the Alabama-Georgia-Florida 
junction in the lower part but only half way across Alabama in the upper. Where 
terrigenous detritus occurs throughout the Jacksonian, as in Arkansas, the material 
in the upper half is generally finer-grained (Wilbert, 1953, p. 23-25). 

The Jacksonian Stage in the Gulf Coast Province exhibits three fades whose limits 
coincide approximately with the three main regions composing the province. In 
Texas, clay with abundant interbedded sand and fine-grained pyroclastic material 
composes the Fayette Group; in Louisiana, Mississippi, and western Alabama, clay 
with occasional beds of marl and sand forms the Yazoo Group; and in eastern Ala-
bama, southwestern Georgia, and Florida, limestone, dolomite, and local chert are 
included in the Ocala Group (Murray, 1952, p. 80-82, PL 13). 

The stratigraphic relationships (Fig. 3) are slightly more complicated than this. 
The Moodys Marl, separate from any of these groups, forms the lower part of the 
Jacksonian Stage from the Alabama-Georgia-Florida corner to Texas. Moreover, 
the upper parts of the Ocala and Yazoo groups contain post-Jacksonian deposits 
(Cheetham, 1957). 

LITHOLOGIC UNITS 

Moodys Marl. This basal unit of the Jacksonian Stage west of the Alabama-
Georgia-Florida corner exhibits remarkable lithological uniformity over its con-
siderable areal extent. It consists of very fossiliferous, glauconitic marl 10-25 feet 
thick at the outcrop across the width of Alabama. In Florida, where it is known only 
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STRATIGRAPHIC SETTING 7 

from the subsurface, the Moodys Marl attains its maximum known thickness of 50 
feet. In the eastern Gulf Coast region the Moodys Marl disconformably overlies the 
Gosport Formation (Claibornian). 

Yazoo Group. From the Alabama River (loc. AM-1) westward to the Mississippi 
border, the Moodys Marl is conformably overlain by about 100 feet of calcareous clay 

FIGURE 3. Suggested correlation of Ocala Group and equivalents, eastern Gulf Coast region. 
Modified from Cheetham (1957). (a) Suggested correlation with Anglo-Franco-Belgian Basin, (b) 
Equivalent to Priabonian Stage of Mediterranean region. 

with intercalated sand and marl beds. This unit, the Yazoo Group, thus consists of 
four formations, a lower clay, a middle sand, a middle marl, and an upper clay, that 
have been called North Creek, Cocoa, Pachuta, and Shubuta, respectively (Murray, 
1947, p. 1839). 

The North Creek is sparingly fossiliferous, silty, iron-sulfide-bearing clay having a 
nearly uniform thickness of 40 feet. The next overlying unit, the Cocoa Sand, varies 
considerably in thickness—-from 50 feet at the Alabama-Mississippi border to less 
than 10 feet at the Alabama River. Fossils are exceedingly rare in the Cocoa, although 
not quite so rare in the eastern part of the formation. The Pachuta is a widespread, 
consistent, fossiliferous marl, thickening from 10 feet in western Alabama to 25 feet 
and more at the Alabama River. The uppermost formation of the Yazoo Group, the 
Shubuta Clay, is much like the North Creek but somewhat more calcareous and fossil-
iferous and less silty. 

The Shubuta, whose type locality is in eastern Mississippi, is about 25 feet thick 
at the Alabama-Mississippi border. At St. Stephens quarry (loc. AW-1) and Little 
Stave Creek (loc. AC1-1) in western Alabama, a 4-foot-thick clay bed overlying the 
Pachuta Marl seemingly represents the eastward feather-edge of the Shubuta. How-
ever, this "Shubuta" clay in Alabama cannot be correlated definitely with the type 
Shubuta until more-detailed faunal-lithological studies have been made in the area 
west of St. Stephens quarry. 

Ocala Group. This calcareous phase of the Jacksonian Stage is typically developed 
in peninsular Florida where it comprises three formations totaling more than 200 
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feet; from base to top, these formations have been called Inglis, Williston, and Crystal 
River (Vernon, 1951, p. 111-171; Puri, 1953; 1957, p. 24). 

The Inglis Limestone is a coquina composed of fragments and skeletons of for-
aminifers, echinoids, and crustaceans, cross-bedded in the lower part and dolomitized 
in places (Fischer, 1953, Figs. 2, 15). The Inglis attains its maximum known thick-
ness, almost 150 feet, in northern peninsular Florida and thins gradually southward 
but abruptly northwestward (Vernon, 1951, p. 117-122; Puri, 1957, Pt. 1, Pis. 1-3). 
Northwest of peninsular Florida, as well as in the southern part of the peninsula it-
self, the Inglis is absent. The basal Jacksonian overlies the Avon Park Formation 
(Claibornian) unconformably, in places with angularity (Vernon, 1951, Fig. 18). 

Overlying and in part interfingering with the Inglis Limestone is the Williston, an 
equigranular, coquinoid limestone composed predominantly of miliolid and small 
nummulitid foraminifers. Near the center of the Floridian peninsula the Williston is 
about 30 feet thick; it thickens radially from this area, particularly toward the north-
western part of the peninsula where it is more than 100 feet thick and replaces the 
Inglis completely. In northwestern Florida (Iocs. FJ-8,11) and eastern Alabama (Iocs. 
ACo-1, 2, AH-1), the Williston interfingers with, and partly overlies, the Moodys 
Marl. 

The Crystal River Limestone is a heterogeneous mixture of skeletal elements of 
foraminifers, echinoids, mollusks, and bryozoans with varying admixture of calcite 
paste (Vernon, 1951, p. 156, 157; Fischer, 1953, p. 50, 51). Layers composed almost 
entirely of tests of orbitoidid foraminifers, of shells of mollusks (particularly 
Amusium), or of tests of echinoids impart prominent bedding to the Crystal River in 
many exposures. 

The thickness of the Crystal River ranges from less than 100 to more than 500 feet. 
Thickest sections occur in the eastern and southern parts of the panhandle of Florida, 
where the Crystal River seems to replace the Williston entirely (Puri, 1957, Pt. 1, 
PL 1; cf. "Gadsden limestone" of W. E. Moore, 1955, p. 42-44). In eastern Alabama, 
where the Crystal River interfingers with the North Creek, Cocoa, and Pachuta 
Formations, the thickness is at its pre-erosional minimum. 

Both the Williston and the Crystal River are dolomitized in places (Fischer, 1953, 
Figs. 2, 15), and in the eastern part of panhandle Florida (Iocs. FJ-13, 14, 16, 18) 
and in parts of peninsular Florida (e.g., loc. FA-2), both are silicified (Vernon, 1951, 
p. 141; Puri, 1957, p. 58). 

The uppermost formation of the Ocala Group, the Bumpnose Limestone (W. E. 
Moore, 1955, p. 36), crops out in eastern Alabama and western Florida; it is absent 
over the northern half of the Floridian peninsula but reappears in the subsurface in 
the southern part (loc. FP-1). Where present, the Bumpnose is 10-15 feet thick and 
consists mainly of calcite paste with abundant foraminifers, bryozoans, and mollusks. 
Although the Bumpnose contains a considerably higher proportion of calcite paste 
than the underlying Crystal River, Puri (1957, p. 34) did not feel that there is suffi-
cient lithological difference to separate these units as formations. 

In central Alabama the Bumpnose grades into the "Shubuta" Clay and the Red 
Bluff Marl. 
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FAUNAL ZONES 

Biostratigraphic nomenclature. Subdivision of a complexly interfingering mass of 
sedimentary deposits, such as the Jacksonian Stage, is prerequisite to any zoogeo-
graphical analysis of paleontological data. Preferably, each subdivision should be 
more or less contemporaneous throughout the region under consideration. Philo-
sophical arguments about the relationship of stratigraphic units based on faunal or 
floral content to those based on chronology of deposition would be inappropriate 
here. In some quarters (DeFord, 1957; R. C. Moore, 1957) stages are considered pri-
marily biostratigraphic units, and zones (faunizones, florizones, cenozones, or assem-
blage zones) are regarded as subdivisions of stages.2 This usage is followed here. More-
over, for the sake of expediency only, biostratigraphic units of both stage and zone 
rank are used in this paper as though they implied contemporaneity of deposition, 
i.e., as time-stratigraphic units. 

The zones3 are based chiefly on assemblages of cheilostome bryozoans. The Ameri-
can Commission on Stratigraphic Nomenclature (McKee and others, 1957, p. 1881, 
1882) recognizes the possibility of different, overlapping systems of zones based on 
assemblages of organisms belonging to different taxonomic groups. Relationship of 
the zones used herein to those based by Puri (1953; 1957, p. 48) on the distribution of 
foraminifers and ostracods and by Stuckey (1960, p. 295, 296) on the distribution of 
foraminifers is indicated where known. 

Zonation of the Jacksonian. The Ocala Group and its equivalents in the eastern 
Gulf Coast region comprise four faunal zones, of which the first three are upper 
Eocene (Jacksonian) and the fourth is lower Oligocene. 

Deposits occupying the lower part of the Jacksonian interval have been referred 
to as Periarchus lyelli beds for many years (Clark and Twitchell, 1915, p. 133; Cooke, 
1926, p. 274-278; 1942, p. 4). More recently Puri (1953) used the name Periarchus 
lyelli floridana zone for the Inglis Limestone and recognized two divisions, Operculi-
noides jacksonensis and 0. moodybranchensis zones (Puri, 1957, p. 48), in the Williston 
Limestone. The similarity of assemblages of cheilostome bryozoans and other fossils 
from the Inglis and Williston limestones and the Moodys Marl makes it desirable to 
apply the term Periarchus lyelli zone (Camerina-Operculina zone of Stuckey 1960 
p. 295) to all lower Jacksonian deposits in the eastern Gulf Coast region. Of the 55 
species of cheilostome bryozoans recorded from the Periarchus lyelli zone (App 2) 
37 are known from higher deposits; only 11 are known to occur in underlying (Clai-
bornian) deposits. 

The cheilostome assemblage of the next division of the Jacksonian, herein named ; 
the Tubucellaria nodifera zone, is considerably more diversified, comprising 77 species 
(App. 2). Of these species about 15 per cent are restricted to the zone, 30 per cent 
have lower Jacksonian affiliation, and 55 per cent have upper Jacksonian aflnliation. 

2 Lowman (1949, p. 1971) has aptly pointed out that correlation should be "expressed in terms of 
stratigraphic fact, namely, stratal or faunal continuity." 

3 In the terminology sanctioned by Teichert (1958, p. 112-115), the units employed here would 
qualify only as subzones or zonules, biostratigraphic units of regional extent. 
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This zone is approximately the same as the Spiroloculina newberryensis and Lepido-
cyclina-Pseudophragmina zones of Puri and the Textularia dibollensis zone of Stuckey. 

The upper zone of the Jacksonian, the Floridina antiqua zone (App. 2), includes 
not only the greatest diversity of cheilostome bryozoans (85 species) but also the 
largest percentage of species peculiar to a zone of the Jacksonian (39 per cent). The 
zone is characterized by commingling of species restricted to the Jacksonian and 
species of Oligocene aspect. The bulk of the assemblage, 58 species, has Jacksonian 
affiliation; only six species whose first appearances occur in this zone continue into 
overlying deposits. The Floridina antiqua zone occupies approximately the same strat-
igraphic interval as the Nummulites vanderstoki-Hemicy there and Asterocyclina-Spiro-
laea vernoni zones of Puri and the Textularia hockleyensis zone of Stuckey. 

Cheilostome bryozoans in the uppermost part of theOcala Group, in the "Shubuta" 
Clay, and in the Red Bluff Marl are more closely akin to those of the Vicksburgian 
(Oligocene) than to those of the Jacksonian. Therefore, these deposits have been 
referred to an Oligocene biostratigraphic unit, the Spondylus dumosus zone (Chee-
tham, 1957). Only 51 per cent of the 39 species of cheilostomes in this zone are known 
to occur in underlying deposits, whereas 87 per cent have been recorded in overlying 
beds (App. 2). The contact between the Floridina antiqua and Spondylus dumosus 
zones is apparently the major faunal discontinuity in Eocene-Oligocene deposits in 
the eastern Gulf Coast region. The Spondylus dumosus zone occupies the same inter-
val as the Lepidocyclina chaperi zone defined by Puri. However, Puri has not recog-
nized this zone in the Floridian peninsula. 

COMPOSITION A N D DISTRIBUTION OF FAUNA 
CHARACTER OF MAJOR BIOFACIES 

General features. Skeletal material from tests of foraminifers to bones of marine 
mammals is a conspicuous part of all but the most severely altered Jacksonian sedi-
ments in the eastern Gulf Coast region. In western Alabama fossils are considerably 
diluted by terrigenous material, but in eastern Alabama and Florida the proportion 
of skeletal matter is rarely less than three-quarters of the rock. 

The Jacksonian Stage varies markedly in fauna from place to place and com-
prises four major biofacies. Figure 4 shows the distribution and composition of these 
biofacies. 

Biofacies 1. Smaller foraminifers and mollusks characterize Jacksonian deposits in 
central and western Alabama. Among the foraminifers, species with agglutinated 
tests are a prominent, although not the dominant, element (Bandy, 1949, p. 12, 13, 
Table 1). Such well-known mollusks as Calyptraphorus, Clavilithes, Corbula, Fusi-
mitra, Nuculana, Pseudoliva, and Venericardia (Harris and Palmer, 1946; 1947) and 
echinoids as Eupatagus, Laganum, Periarchm, and Schizaster (Ivey, 1957) are par-
ticularly common in the sandy and marly zones. Bryozoans abound in the echinoid-
rich layers such as the Moodys and Pachuta marls. 

Other taxonomic groups are only sparingly represented. Corals, all belonging to 
ahermatypic scleractinian genera such as Balanophyllia, Dendrophyllia, Flabellum, 
and Turbinolia or octocoral genera such as Graphularia, although rare and sporadically 
distributed in biofacies 1, are rarer still in other biofacies. 
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The primitive, toothed cetacean Basilosaurus cetoides is a characteristic fossil in 
the upper part of biofacies 1. 

Biofacies 2. In eastern Alabama, southwestern Georgia, and western Florida, larger 
foraminifers and cheilostome bryozoans locally constitute as much as 90 per cent of 
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FIGURE 4. Composition and distribution of major biofacies of Tubucdlaria nodifera zone. Figure 
based on the same localities as Figure 2. Areal distribution and interpretation of major biofacies 
shown in Figures 21, 22. Above, major constituent particles; below, relative abundance of cheilostome 
«pedes. (1) Nellia tenella, (2) Tubucdlaria fattax, (3) Tetraplaria obesa, (4) Nellia oscitans, (5) Tetra-
plaria petila and Poricellaria vernoni, (6) TvbuceUaria nodifera, (7) other cellariiform species, (8) 
Lunulites distans, (9) Otionella cava, (10) Smittipora tenuis, (11) Antropora pyriformis, (12) Smitti-
pora elliptica, (13) other membraniporiform species, (14) Slamenocella inferaviculifera, (IS) SmiUina 

jacksonica, (16) Steginoporellajacksonica, (17) Membraniporidra spissimuralis, (18) Floridina bifoliata, 
(19) Tubucella gibbosa, (20) other eschariform species. 

Jacksonian sediment (Figs. 5, 7). Operculinoides is the dominant lower Jacksonian 
foraminifer; Lepidocyclina is the upper. Mollusks such as Amusium ocalanum and 
Aturia alabamensis are important only in the uppermost beds. Small pedunculate 
ibrachiopods belonging to Terebratulina are locally common. 

The boundary between biofacies 1 and 2 migrated about 150 miles during the 
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Jacksonian from the Alabama-Georgia-Florida border westward to the Alabama 
River. 

Biofacies 3. Almost no fossils other than smaller foraminifers (Fig. 6) occur in Jack-
sonian sediments lying in a subsurface band obliquely across the juncture of pan-

FIGURE 5. Distribution of larger foraminifers in Jacksonian Stage, eastern Gulf Coast region. 
Size of symbol indicates abundance; pattern within symbol indicates age (zone). 

handle and peninsular Florida. For the most part, these foraminifers are buliminids 
and lagenids (W. E. Moore, 1955, p. 44). 

Biofacies 4. The Jacksonian fauna of peninsular Florida, rich in foraminifers, echi-
noids, bryozoans, mollusks, and crustaceans, is a unique assemblage including 
many genera, e.g., the mollusks Batillaria, Divaricella, Eovasum, and Fimbria, not 
known from the coastwise belt (Richards and Palmer, 1953, p. 56-59). Only three of 
the 30 gastropod species and nine of the 18 pelecypod species from the Periarchus 
lyelli zone in Florida have been found in equivalent deposits in Alabama and Mis-
sissippi. Echinoids belonging to Cassidulus, Eupatagus, Fibularia, Laganum, Oligopy-
gus, and Periarchus are common at several stratigraphic levels (Fischer, 1951), and 
cheilostome bryozoans occur in greatest numbers where echinoids are at their maxima 
(Fig. 10). 

In the upper part of the Jacksonian the faunas of biofacies 1, 2, and 4 have con-
siderably greater resemblance. Genera such as Amusium, Aturia, Basilosaurus, and 
Schizaster attain very wide distribution in the Tubucellaria nodifera and Floridina 
antiqua zones. 
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FIGURE 6. Distribution of smaller foraminifers in Jacksonian Stage, eastern Gulf Coast region. 
Size of symbol indicates abundance; pattern within symbol indicates age (zone). 
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FIGURE 7. Distribution of cheilostomes in Jacksonian Stage, eastern Gulf Coast region. Size of 
symbol indicates abundance; pattern within symbol indicates age (zone). 
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DISTRIBUTION OF CHEILOSTOME BRYOZOANS 

General characteristics. The abundance and diversity of Jacksonian cheilostomes in 
the southeastern United States have been made obvious by the work of Canu and 
Bassler (1920). Moreover, bryozoans are frequently well preserved even in recrystal-
lized and dolomitized limestone in which foraminifers and other fossils have been 
rendered unrecognizable (Howe, 1947, p. 713, 714). 

FIGURE 8. Stratigraphie variation in composition of biofacies 1. Left, major constituent particles; 
right, relative abundance of cheilostome species. If, larger foraminifers, sf, smaller foraminifers, ech,' 
echinoids, ch, cheilostomes, cy, cyclostomes, mo, mollusks, ca, other carbonate, gl, glauconite, td' 
terrigenous detritus. (1) Ndlia tenella, (2) Tubucdlaria paniporosa, (3) T. vicksburgica, (4) Lunù-
lites bouei, (5) L. distans, (6) Otiondla perforata, (7) O. cava, (8) Schizorthosecos interstitia, (9) other 
lunulitiform species, (10) Smittipora tenuis, (11) Ftoridina antiqua, (12) other membraniporiform 
species, (13) Stamenocdla inferaviculifera, (14) Smittina jacksonica, (IS) SteginoporeUa jacksonica, 
(16) Membraniporidra spissimuratis, (17) PlagiosmMa regular is, (18) Bactriduim teges, (19) Schizo-
pordla viminea, (20) Trigonopora vicksburgica, (21) Leiosdla rostrifera, (22) Porina saitlans, (23) 
other eschariform species. 

Sediments belonging to all biofacies except biofacies 3 have yielded cheilostome 
bryozoans. Maximum abundance and diversity are shown in biofacies 2 of the 
Floridina antiqua zone with less pronounced maxima occurring in biofacies 1 of the 
Floridina antiqua zone and biofacies 4 of the Tubucellaria nodifera zone (Figs. 8-11). 

The distinctive aspect of cheilostome assemblages is apparent in Figure 12 which 
shows the percentage of endemic species. The high percentage of endemics (over 70 
per cent) in biofacies 1 and 4 of the Periarchus lyelli zone is particularly striking. The 
abrupt decrease in endemics in higher zones is a salient feature of the cheilostome 
fauna. 

Progressive diminution of faunal difference is apparent also from the coefficient 
of taxonomic resemblance, 100 C/Ni (Simpson, 1947, p. 672)." The data in Table 1 

4 C is the number of elements common to two or more faunas, and iVi is the total number of ele-
ments in the smaller or smallest fauna. 
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show consistent progressive increase in the resemblance of faunas from each pair of 
biofacies and from all three biofacies. 

A third reflection of the distinctiveness of cheilostomes in biofacies 1, 2, and 4 is 
the difference in dominant zoarial type (Table 2). In biofacies 1 lunulitiform and 

FIGURE 9. Stratigraphic variation in composition of biofacies 2. Left, major constituent particles; 
right, relative abundance of cheilostome species, cht, chert; other symbols as in Figure 8. (1) Nellia 
lendla, (2) Tubucellaria fallax, (3) Tetraplaria obesa, (4) T. tuberculata, (5) Tubucettaria vicksburgica, 
(6) other cellariiform species, (7) Lunulites distans, (8) Smtitipora tenuis, (9) Antropora pyriformis, 
(10) A. minuta and A. octonaria, (11) Smtitipora, dliptica, (12) Floridina antiqua, (13) other mem-
braniporiform species, (14) Stamenocdla inferavicidifera, (15) Smittina jacksonica, (16) SteginoporeUa 
jachsonica, (17) Membraniporidra spissimuralis, (18) Floridina UJoliata, (19) Tubucella gibbosa, 
(20) Plagiosmittia regularis, (21) Bactridium teges, (22) Schizopordla gunteri, (23) Hincksina bila-
minaria, (24) Trigonopora vicksburgica, (25) Leiosella rostrifera, (26) Porina saillans, (27) other 
eschariform species. 

eschariform cheilostomes predominate, membraniporiform types are common, and 
cellariiform types are rare. Biofacies 2 is characterized by abundant eschariform and 
membraniporiform zoaria, rare cellariiform and lunulitiform zoaria. Cellariiform 
cheilostomes dominate the fauna of biofacies 4; eschariform zoaria are relatively com-
mon, and the percentage of lunulitiform and membraniporiform types is very small 
(Figs. 8-10). 

Distribution of representative species. Four main areal patterns are distinguishable 
in the geographical distribution of species of Jacksonian cheilostomes.6 

6 A more elaborate scheme of classification of areal distribution is presented by Dansereau (1957, 
p. 29-39). 
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16 LATE EOCENE ZOOGEOGRAPHY OF EASTERN GULF COAST REGION 

FIGURE 10. Stratigraphie variation in composition of biofacies 4. Left, major constituent par-
ticles; right, relative abundance of cheilostome species. Symbols as in Figure 8. (1) Nellia tenella, 
(2) N. oscitans, (3) Tetraplaria petila and Poricellaria vernoni, (4) Tubucellaria congesta, (5) T. no-
difera, (6) other cellariiform species, (7) Lun-ulites distans, (8) Smittipora tenuis, (9) other mem-
braniporiform species, (10) Stamenocella inferaviculifera, (11) Smittina jacksonica, (12) other eschari-
form species. 
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FIGURE 11. Diversity (in number of species) of cheilostome faunas of biofacies 1, 2, and 4 
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Species having continuous distribution occur across the whole region but ordinarily 
display a decided abundance maximum in one biofacies area. Lunulites distans has 
such a distribution in middle and upper Jacksonian (Fig. 13), as does Nellia tenella 
in upper Jacksonian (Fig. 14). 

•C' O 
ìy<<> 

FIGURE 12. Distinctiveness of cheilostome faunas, in per cent of total species endemic to each 
biofacies, of biofacies 1, 2, and 4. 

T A B L E 1. COEFFICIENTS OF FAUNAL RESEMBLANCE OF CHEILOSTOME BRYOZOANS 

(Figures for species outside parentheses; for genera, inside) 

Biofacies 1-2-4 Biofacies 1-2 Biofacies 2-4 Biofacies 1-4 

Periarchus lyelli zone 0 (33) 0 (50) 67 (67) 20 (50) 
Tubucellaria nodifera zone 33 (47) 42 (60) 68 (81) 42 (80) 
Floridina antiqua zone 47 (68) 78 (93) 87 (94) 50 (68) 

Species having disjunct distribution occur in two or more biofacies with distinct 
gaps between. Lumtlites distans in the lower Jacksonian (Fig. 13), Floridina bifoliata 
in the middle Jacksonian (Fig. 15), Tubucellariafallax in the middle Jacksonian (Fig. 
17), Tetraplaria tuberculata in the upper Jacksonian (Fig. 18), and Steginoporella 
jacksonica in the middle Jacksonian (Fig. 19), display this pattern. 

Species having restricted distribution occur in only one biofacies but range through 
essentially the whole areal extent of the biofacies. Very few Jacksonian cheilostomes 
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exhibit restricted patterns. Tubucellaria nodifera in the middle Jacksonian (Fig. 17) 
and Steginoporella jacksonica in the lower and upper Jacksonian (Fig. 19) are 
examples. 

TABLE 2. MORPHOLOGICAL FEATURES OF ZOARIAL HABITUS IN CHEILOSTOME BRYOZOANS 

(Adapted from Stach, 1936) 

Zoarial habitus Mode of attachment Morphology Arrangement and shape of zooecia 

Cellariiform Basal zooecia at-
tached to substra-
tum by flexible 
chitinous fibers 

Erect, cylindrical or 
subcylindrical, 
branched or un-
branched, 
jointed 

Zooecia in two or more 
longitudinal rows, gener-
ally alternating in po-
sition; zooecia hexag-
onal, rhombic, or rhom-
boidal 

Lunulitiform Not attached Discoidal to coni-
cal, base hollow 
or not, zoarium 
surrounds small 
grain 

Zooecia in branching rows-
radiating from ances-
trula; orifices on one side 
of zoarium; zooecia rhom-
boidal 

Membraniporiform 
(including 
Petraliiform) 

Basal wall of each 
zooecium directly 
adherent to sub-
stratum or con-
nected to sub-
stratum by fibers 

Encrusting Zooecia arranged somewhat 
irregularly, usually in 
branching rows radiating 
from ancestrula; orifices 
on one side of zoarium; 
zooecia hexagonal, rhom-
boidal, or rectangular 

Eschariform 
(including 

Vinculariiform and 
Reteporiform) 

Basal zooecia di-
rectly adherent to 
substratum 

Erect, cylindrical 
or compressed, 
branched or un-
branched; anasto-
mosing or not 

Zooecia in vertical rows,, 
alternating in position; 
orifices on one side or 
both sides of zoarium; 
zooecia usually rhom-
boidal or rectangular 

Species having local distribution occupy only part of a single biofacies area. Inade-
quacy of sampling may account for the prevalence of local distribution patterns 
among Jacksonian cheilostomes, although such an explanation is unlikely in the 
case of species occurring in biofacies 4, such as Tubucellaria congesta (Fig. 16), Pori-
cellaria vernoni (Fig. 15), Tetraplaria petila (Fig. 18), and Steginoporella cellariiformis 
(Fig. 19). 

Distribution patterns of representative Jacksonian cheilostome species seem to 
trend from local in lower Jacksonian to continuous in upper Jacksonian. Thus lower 
Jacksonian distributions tend to be local, restricted, or rarely disjunct; middle 
Jacksonian distributions tend to be restricted or disjunct, rarely local or continuous; 
and upper Jacksonian distributions tend to be disjunct or continuous, rarely local or 
restricted. 
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FIGURE 13. Distribution of Lunuliles distans Lonsdale in Jacksonian Stage, eastern Gulf Coast 
region. Size of symbol indicates abundance; pattern within symbol indicates age (zone). 

— 7 

¡al 

V - -
i 
i" 

u 
( F L O R I D A 

\ Ì 
) \ , Pentocoki) j 
> r 

Gu/f 

J - . r - l - T — J . . V . Ì E . 9 R G I A N ) / 
/ < . / F L O R I D A " ' • , 
' • T = , ) ] L A « « 

' T I 
K ! r~r 

! V t J i. Y 
j r - J " 

A B U N D A N C E M i l " 
more than 5 percent of rock volume 

Q 2 lo 5 percent 
Q lesi ihan 2 percent 
.0. percentage not estimated 

Z O N E 
O Per ¡arc hits lyelli zone 
0 7ubuc»//ofi'o nodilero 2 one 
£ Fior ¡dina antiquo zone 

geographic range in 
Tubucei Iorio nodi fero z 

• I T " 

•-X 

"NjSt, P. 

FIGURE 14. Distribution of Nellia tenella (Lamarck) in Jacksonian Stage. Size of symbol indicates 
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FIGURE 15. Distribution of Floridina bifoliata and Poricellaria nernoni. Shape of symbol indi-
cates species; size indicates abundance; pattern within symbol indicates age (zone). 

FIGURE 16. Distribution of Tubucellaria in Periarchus 
species; size indicates abundance. 

i zone. Shape of symbol indicates 
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FIGURE 17. Distribution of Tubucdlaria in Tttbucettaria nodifera zone. Shape of symbol indicates 
species; size indicates abundance. 
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FIGURE 18. Distribution of Tetraplaria in Jacksonian Stage. Shape of symbol indicates species; 
size indicates abundance; pattern within symbol indicates age (zone). 
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Paleontological associations. Adequate characterization of aggregates of fossil an-
imals has been hampered by the vague, in many cases erroneous, ways in which 
ecological terms have been used by paleontologists and stratigraphers (Hedgpeth, 
1957a, p. 47). Also, conflicting definitions have been given to the terms (MacGinitie, 
1939, p. 28). 

FIGURE 19. Distribution of Steginoporella in Jacksonian Stage. Shape of symbol indicates species; 
size indicates abundance; pattern within symbol indicates age (zone). 

The basic unit of ecology is the community, an aggregate of plants and animals 
"living in a common locality, under similar conditions of environment, and with some 
apparent association of activities or habits" (MacGinitie, 1939, p. 29). Some ecolo-
gists regard communities as statistical units (Thorson, 1957, p. 467-472) that may 
or may not correspond to natural units (biocoenoses), as accidental units resulting 
from overlapping distributions of two or more species (Petersen, 1913, fide Thorson, 
1957, p. 470), or even as nonentities (C. H. Muller, 1958, p. 307, 308). Although bio-
metrical analysis of fossils may lead to recognition of biocoenoses, necrocoenoses, and 
thanatocoenoses (Rigby, 1958), it is usually not known whether a particular faunule 
in hand represents a community or a post-mortem aggregate. 

Few paleontologists have been concerned with categorizing faunules6 even though 
categories of communities (associations), "in which the complications of species and 
time changes are reduced to a minimum" (Elton, 1927, p. 98), have been recognized 
by many ecologists (Allee, 1931, p. 5-9; Dansereau, 1957). Paleontological associa-

6 Lowman (1949, p. 1953-1956) has described associations of Recent foraminifers from the Gulf 
of Mexico. 
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tion here designates a faunule or a group of faunules having relatively consistent 
species composition, quantitatively as well as qualitatively. In this sense, the species 
of an association need not have lived together at all and may, in fact, have been 
aggregated solely by depositional agencies. 

TABLE 3 . Lunulites-Sleginoporella ASSOCIATION 

Occurrence: Periarchus lyelli and Tubucdlaria nodijera zones, western to central Alabama 
Average number of species: 13 per locality 
Dominant species: Lunulites bouei and Steginopordla jacksonica (Periarchus lyelli zone), L. distans 

and 5. jacksonica (Tubucellaria nodifera zone) 
Dominant zoarial habitus: Lunulitiform 

Constancy 
Characteristic species Fidelity Characteristic species Fidelity 

L. M. 

Lunulites bouei 1 0 10 0 
Otiondla perforata 10 10 0 
Adeonellopsis transversa 10 7 0 
Schizorthosecos interstitia 10 7 0 
Holoporella granulosa 1 0 3 0 
Acanthiondla oecioporosa 1 0 3 0 
Hippopleurifera rotula 8 7 10 
Otionella cava 7 0 10 
Kleidionella grandis 5 0 10 
Steginopordla jacksonica 4 10 10 
Membraniporidra spissimuralis 3 10 10 
Smittina jacksonica 3 7 0 
Lunulites distans 2 10 10 
Ochetosdla jacksonica 2 3 0 
Ndlia tenella 2 0 10 
Stamenocella inferaviculifera 2 0 10 

Ideally, associations should be determined from the total of all organisms preserved 
in the faunules of which they are composed. In practice it is expedient to define asso-
ciations in terms of a more restricted group of organisms, e.g., cheilostome bryozoans. 

Dominance, constancy, and fidelity. Because associations may, and usually do, vary 
in species composition and abundance, they must be characterized in terms not only 
of species present but also of number of abundant species, uniformity of occurrence 
of species, and amount of overlap with other associations. These features determine 
dominance, constancy, and fidelity, respectively (Dansereau, 1957, p. 195). 

In the present study dominance is not indicated quantitatively. Constancy is cal-
culated as the fraction (in tenths) of the constituent faunules of an association from 
which a species has been recorded. (Thus a species occurring in an association with 
constancy of 7 has been recorded from more than 65 per cent but less than 75 per 
cent of the faunules belonging to that association.) Fidelity, the degree to which a 
species is restricted to an association, is also measured on a scale of 10. (A species 
that occurs in only one association has fidelity of 10. A species that occurs in more 
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TABLE 4 . Nellia-Tubucellaria ASSOCIATION 

Occurrence: Periarchus lyelli and Tubucellaria nodifera zones, central peninsular Florida 
Average number of species: 9 per locality 
Dominant species: Nellia tenella and Tubucellaria congesta (Periarchus lyelli zone), N. tenella and 

T. nodifera (Tubucellaria nodifera zone) 
Dominant zoariat habitus: Cellariiform 

Constancy 
Characteristic species Fidelity Characteristic species Fidelity 

L. M. 

Tubucellaria congesta 10 10 0 
Poropeltarion newelli 10 2 0 
Poricdlaria vernoni 10 3 3 
Dibunostoma purii 10 3 1 
Bactridium semrdinatum 10 0 1 
Steginoporella cettariiformis 10 0 1 
Tubucellaria nodifera 9 0 10 
Nellia oscitans 6 7 5 
Scrupocellaria spp. 6 1 6 
Tetraplaria petila 4 2 5 
Antropora octonaria 3 0 2 
Retepora scutulata 3 0 2 
Nellia tenella 2 10 10 
Hippopleurifera rotula 2 2 0 
Hippopleurifera incondita 2 0 3 
Stamenocella inferaviculifera 1 2 9 
Lunulites distorts 1 2 7 
Smittina jacksonica 1 2 3 
Smittipora tenuis 1 1 4 
Plagiosmittia regularis 1 1 2 
Hippopleurifera crassicollis 1 0 3 

TABLE 5 . NelUa-Stamenocella ASSOCIATION 
Occurrence: Periarchus lyelli and Tubucellaria nodifera zones, central peninsular Florida 
Average number of species: 5 per locality 
Dominant species: Nellia tenella and Stamenocella inferaviculifera 
Dominant zoarial habitus: Eschariform 

Constancy 
Characteristic species Fidelity 

L. M. 

Pleurolyrula willistonensis 10 1 0 
Nellia oscitans 4 4 0 
Hippopleurifera crassicollis 3 0 10 
Tetraplaria petila 2 1 0 
Nellia tenella 2 10 10 
Stamenocella inferaviculifera 2 10 10 
Lunulites distans 1 2 10 
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T A B L E 6 . Stamenocella-Steginopordla ASSOCIATION 

Occurrence: Tubucellaria nodifera and Floridina antiqua zones, southeastern Alabama, southern 
Georgia, and northern Florida 

Average number of species: 7 per locality 
Dominant species: Stamenocella inferaviculifera and Steginoporella jacksonica 
Dominant zoarial habitus: Eschariform 

Constancy 
Characteristic species Fidelity Characteristic species Fidelity 

M. u. 

Smittipora bilamettaria 10 0 5 
Tubucellaria fallax 5 10 5 
Steginoporella jacksonica 4 10 10 
Tetraplaria petila 4 5 0 
Tetraplaria tuberculata 4 0 4 
Schizoporella viminea 3 10 0 
Stamenocella inferaviculifera 2 10 10 
Smittina jacksonica 2 5 0 
Smittipora elliptica 2 S 0 
Smittipora tenuis 2 5 0 
Plagiosmittia regularis 2 0 4 
Lunulites distans 1 5 1 
Bippopleurifera crassicollis 1 0 3 
Floridina antiqua 1 0 3 
Antropora minuta 1 0 1 
Hippopleurifera incondita 1 0 1 
Membraniporidra spissimuralis 1 0 1 
Retepora scutulata 1 0 1 

TABLE 7. Floridina-Smittipora ASSOCIATION 

Occurrence: Tubucellaria nodifera and Floridina antiqua zones, panhandle and central peninsular 
Florida 

Average number of species: 9 per locality 
Dominant species: None 
Dominant zoarial habitus: Eschariform and membraniporiform 

Constancy 
Characteristic species Fidelity Characteristic species Fidelity 

M. u. 

Floridina bif oliata 10 10 0 
Tetraplaria obesa 10 3 0 
Tubucella monilifera 10 0 3 
Tubmélla gibbosa 7 6 0 
Smittipora elliptica 3 5 10 
Antropora octonaria 3 2 0 
Floridina antiqua 3 0 10 
Hippopleurifera crassicollis 2 5 7 
Smittipora tennis 2 5 0 
Hippopleurifera incondita 2 3 3 
Tubucellaria fallax 2 2 3 
Membraniporidra spissimuralis 2 0 7 
Schizoporella viminea 2 0 7 
Bactridium teges 2 0 3 
Lunulites distans 1 2 0 
Plagiosmittia regularis 1 2 0 
Nellia tenella 1 1 0 
Smittina jacksonica 1 1 0 
Steginoporella jacksonica 1 1 0 
Tetraplaria tuberculata 1 1 0 
Tubucellaria nodifera . 1 1 0 
Stamenocella inferaviculifera 1 0 3 
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T A B L E 8 . LunuHtes-Schizoporetta ASSOCIATION 
Occurrence: Floridina antiqua zone, western Alabama 
Average number of species: 27 per locality 
Dominant species: Lunulites distans and Schizoporella viminea 
Dominant zoarial habitus: Eschariform 

Characteristic species Fidelity Constancy 

Conopeum arborescens 10 10 
Tubucellaria parviporosa 10 10 
Ochetosella jachsonica 7 5 
Antropora minuta 6 10 
Bactridium teges S 10 
Kleidionella grandis 5 10 
Smittipora tenuis 5 10 
Hippopleurifera incondita 4 10 
Smittina jachsonica 4 10 
Floridina antiqua 3 10 
Hippopleurifera crassicollis 3 10 
Membraniporidra spissimuralis 3 10 
Plagiosmittia regularis 3 10 
Schizoporella viminea 3 10 
Otionella cava 3 5 
Lunulites distans 2 10 
NeMa tenella 2 10 
Stamenocdla inferavicuKfera 2 10 

T A B L E 9 . Plagiosmittia-Smittipora ASSOCIATION 

Occurrence: Floridina antiqua zone, northwestern Florida and southwestern Georgia 
Average number of species: 18 per locality 
Dominant species: None 
Dominant zoarial habitus: Eschariform and membraniporiform 

Characteristic species Fidelity Constancy 

Hincksina bilaminaria 10 4 
Schizoporella gunteri 10 1 
Retepora scutulata 6 6 
Smittipora elliptica 5 10 
Tetraplaria tuberculata 5 5 
Scrupocellaria spp. 4 3 
Antropora octonaria 4 2 
Plagiosmittia regularis 3 10 
Antropora minuta 3 6 
Bactridium teges 3 4 
Tubucellaria fallax 3 4 
Tubucella gibbosa 3 2 
Membraniporidra spissimuralis 2 S 
Steginoporella jacksonica 2 S 
Ochetosella jacksonica 2 1 
Floridina antiqua 1 4 
Lunulites distans 1 4 
Stamenocella inferaviculifera 1 4 
Ndlia tendla 1 3 
Hippopleurifera crassicollis 1 2 
Schizoporella viminea 1 2 
Hippopleurifera incondita 1 1 

26 
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than one association has its fidelity divided in proportion to its constancy in the asso-
ciations; hence, a species having constancy of 8 in one association and 6 in another 
has fidelity of 6 in the first association, 4 in the second.) 

Cheilostome associations. Eight associations of cheilostome bryozoans have been 
recognized in Jacksonian sediments in the eastern Gulf Coast region. Essential fea-
tures of these associations are presented in Tables 3-10. 

TABLE 10. Stamenocdla-Thalamopordla ASSOCIATION 
Occurrence: Floridina antiqua zone, central peninsular Florida 
Average number of species: 6 per locality 
Dominant species: Stamenocdla inferaviculifera and Thalamopordla ocalana 
Dominant zoarial habitus: Eschariform 

Characteristic species Fidelity Constancy 

Thalamopordla ocalana 10 10 
Lunulites distans 2 10 
Nellia tendla 2 10 
Stamenocdla inferaviculifera 2 10 
Floridina antiqua 2 5 
Schizopordla viminea 1 5 

The first two of these associations, Lunulites-Steginoporella and Nellia-Tubucellaria, 
are the most distinctive, each containing at least six exclusive (fidelity 10) and three 
selective (fidelity 5-9) species. The constancy of the selective and exclusive species 
in these associations is rarely below 3. 

Four associations, Stamenocella-Steginoporella, Floridina-Smittipora, Lunuliles-
Schizoporella, and Plagiosmittia-Smittipora, display distinctiveness to a lesser degree, 
each having, on the average, two exclusives and two selectives that occur with con-
stancy rarely below 5. The similarity of these four associations is not limited to 
structure but extends to composition. The boundaries between them are in fact 
somewhat arbitrary. 

The remaining associations, Nellia-Stamenocella and Stamenocella-Thalamoporella, 
have only one exclusive species each and no selectives. Both are probably depau-
perate versions of the Nellia-Tubucellaria association. 

ECOLOGICAL ANALYSIS 

ENVIRONMENTAL SIGNIFICANCE OF CHEILOSTOMATA 

General considerations. Despite recent advances in geochemical methods for deter-
mining physical conditions of ancient sedimentation (Ladd, 1957, p. 55-57), distribu-
tion and abundance of fossil organisms still furnish the major basis for paleoecological 
interpretation of sedimentary rocks; the organisms respond to and, therefore, record 
the whole complex of their surroundings, animate and inanimate. 

The literature on ecology of bryozoans in general has been summarized and 
analyzed admirably by Duncan (1957) and Osburn (1957), but a brief review of the 
ecology of cheilostome bryozoans seems appropriate here. 
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Tolerance for salinity, temperature, and light. Even though cheilostomes as a group 
are considerably less stenohaline than corals or echinoderms (Duncan, 1957, p. 788), 
faunas rich in species occur only in marine water of normal salinity, i.e., 30-40 parts 
per thousand. Polyhaline water (salinity 16-30 parts per thousand) supports rela-
tively few species belonging to Bugula, Conopeum, Cribrilina, Hippoporina, Mem-
branipora, Schismopora, Schizoporella, Smittina, and related genera (Hutchins, 1945, 
Long Island Sound; Borg, 1930, Kattegat). Cheilostomes found in mesohaline water 
(salinity 3-16 parts per thousand) belong to decidedly euryhaline genera such as 
Conopeum and Membranipora (Hutchins, 1945; Borg, 1931, Baltic Sea). Oligohaline 
and fresh-water cheilostomes are known from two occurrences of an aberrant genus 
(.Norodonia) in Asia (Jullien, 1880, p. 77-79). In water of more than 40 parts per 
thousand salinity, Bugula, Holoporella, Membranipora, Schizoporella, Scrupocellaria, 
Smittina, and Watersipora have been reported living in the Suez Canal (Hastings, 
1926). 

Membraniporid and schizoporellid cheilostomes were euryhaline at least as long 
ago as Miocene when they were common inhabitants of the inland Sarmatic Sea of 
southeastern Europe (Mikhalski, 1895, fide Grabau, 1913; Martin, 1943). Ekman's 
summary (1953, p. 94-96) of the history of the Sarmatic fauna indicates salinities in 
the mesohaline-polyhaline range during late Miocene time when cheilostomes formed 
extensive encrustations on coral-algal reefs that had been drowned by dilution of the 
once marine water. 

Temperature tolerances of living cheilostomes apparently have not been investi-
gated quantitatively, so only a few generalizations regarding distribution can be re-
stated here. Some genera, e.g., Tetraplaria and Thalamoporella, are essentially pan-
tropical. Other exclusively tropical genera, e.g., Dibunostoma and Poricellaria, once 
widespread, are now restricted to one or two of the marine faunal provinces. Many 
genera, e.g., Floridina, Hincksina, Hippopleurifera, Smittipora, Tubucellaria, and 
Watersipora, occur in both tropical and warm-temperate waters. Micropora is a 
cosmopolitan genus, although it is limited to relatively cool water. Conopeum, Hippo-
porina, Membranipora, Retepora, Schismopora, Schizoporella, and Smittina are truly 
eurythermal genera, occurring in shallow water in tropical as well as boreal and anti-
boreal regions. 

Light is a critical factor in cheilostome ecology only where the bryozoans are asso-
ciated with algae or other photosynthesizing organisms (Magdefrau, 1933, p. 623; 
Stach, 1937, p. 81). Marcus (1926, p. 45) reported experimental evidence that 
cheilostomes grow more rapidly in the absence of light. 

Tolerance for agitation of water and consistency of substratum. Because Cheilo-
stomata, at least during adulthood, are part of the sedentary epifauna, their distribu-
tion is largely consonant with agitation of the water in which they grow and with 
texture and consistency of the substratum upon which they rest or to which they are 
attached. 

Although data concerning resistance of cheilostomes to wave or current action are 
lacking, several authorities, e.g., Buge (1952, p. 738, 739), Canu and Lecointre (1925, 
p. 6, 7), Magdefrau (1933, p. 623), and Stach (1936; 1937), have observed that abun-
dant cheilostomes occur only in gently agitated water; notwithstanding, some stu-
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TABLE 11. DEPTH RANGES IN TROPICAL AND WARM-TEMPERATE SUBLITTORAL WATERS 
o r RECENT SPECIES OF GENERA PRESENT IN JACKSONIAN DEPOSITS ( C o m p i l e d 

from Canu and Bassler, 1928; 1929b; 1930; Osburn, 1914; 1940; 1950; 1952; 
Sildn, 1935; Waters, 1913) 

Depth in feet 

0 100 200 300 400 500 600 

Conopeum 
Watersipora 
Crassimarginatella 
Poricellaria 
Thalamoporella 
Phylactella 
Schizoporella 
Scrupocellaria 
Hincksina 
Hippoporina 
Lacerna 
Mastigophordla 
Nellia 
Smittina 
Smittipora 
Steginoporella 
Tubucellaria 
Bracebridgia 
Floridina 

Alderina 
Antiopora 
Colletosia 
Holoporella 
Relepora 
Schismopora 
Trypostega 
Ellisina 
Adeonellopsis 
Cheiloporina 
Didymosella 
Pigularia 
Gigantopora 
Osthimosia 
Schizomavella 
Membraniporidra 
Hippopleurifera 
Micropora 
Gephyrotes 
Membraniporella 

dents cite brisk agitation as a requirement for bryozoan growth (Duncan, 1957, p. 
787). 

Canu and Lecointre (1925, p. 6) were perhaps the first to point out the connection 
between bryozoan morphology and water agitation. They observed that increased 
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concentration of avicularia may compensate for lack of natural agitation of water 
and that many species having eschariform zoaria in quiet water are able to assume 
the membraniporiform habitus in strongly agitated water. The second of these 
phenomena has been explained by Stach (1937, p. 83) as resulting from prevention of 

TABLE 12. CORRELATION o r ZOARIAL FORM WITH HABITAT (After Stach, 1936) 

Zoarial habitus Type of substratum Agitation of water 
Optimal 
depth 

(in feet) 

Cellariiform Firm; shells, tests of larger 
foraminifers, algae; common 
only on algal substrata from 
which competitors have been 
excluded 

Quiet to agitated, but more 
common in agitated water 
from which competitors 
have been excluded 

50-150 

Lunulitiform Firm or loose, but common 
only on loose, granular sub-
strata from which competi-
tors have been excluded 

Quiet to agitated 50-350 

Membraniporiform Firm; shells, tests of larger 
foraminifers, algae 

Quiet to agitated, but more 
common in agitated water 
from which competitors 
have been excluded 

5-600 

Eschariform Firm; shells, tests of larger 
foraminifers 

Quiet 150-600 

the uncalcified growing points of a colony from assuming the normal vertical position, 
thereby forcing conformity of the zoarial surface to the configuration of the sub-
stratum. However, experiments performed by Marcus (1926, p. 46-50) have shown 
that the zooids of some encrusting species have an inherent affinity for the substra-
tum, i.e., a positive thigmotropism. 

The cellariiform habitus apparently arose as another adaptation of the eschariform 
zoarium to increased agitation of water—the flexible chitinous nodes between calcified 
segments preventing fragmentation of the zoarium. In contrast to many eschariform 
and membraniporiform species, cheilostomes having cellariiform zoaria are unable 
to assume other forms (Stach, 1937, p. 81). 

Texture and consistency of substratum are doubtless just as important to growth 
of cheilostomes as agitation of water is, although it seems unlikely that they are the 
principal controlling factor as Stach (1937) has maintained. Eschariform zoaria grow 
only on firm substrata such as rock, shells, or packed silt or clay; cellariiform zoaria 
occur chiefly on algae (Stach, 1937, p. 82); membraniporiform types flourish on either 
type of bottom. Buge (1952, p. 737) has pointed out that the bottoms least favorable 
to growth of bryozoans are those that consist of loose, fine-grained material such as 
clay, silt, fine sand, or tests of smaller foraminifers. Substrata composed of loose sand 
or tests of nummulitid or miogypsinid foraminifers may support large numbers of 
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zoaria of the lunulitiform type in which the ancestrula encrusts a grain and the 
blastozooids are built on calcareous laminae secreted by the colony. 

Bathymetric significance. Depth of water per se is not a factor in the growth and 
abundance of benthic organisms. Indirectly depth plays an important role in organic 
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FIGURE 20. Depth ranges of Jacksonian cheilostome associations. Ranges of living congeners of 
species in each association shown by vertical lines (heavy lines = constant species, light lines = 
occasional species). Ranges of associations shown by arrows. Range of depauperate associations 
(.Ndlia-Stamenocdla and Stamenocdla-Tkalamopordla) related to Nellia-Tubucellaria association 
indicated by upper arrow. 

distribution, for systematic variation in agitation, density, pressure, temperature, 
and types of substrata are its concomitants. 

As a group, Cheilostomata have a somewhat narrow depth range, occurring abun-
dantly in water 60-600 feet deep (Magdefrau, 1933, p. 623; Stach, 1936; 1937). 
Bathymetric ranges of genera (Table 11, compiled from Canu and Bassler, 1928; 
1929b; 1930; Osburn; 1914; 1940; 1950; 1952; Silen, 1935; Waters, 1913) and species 
are even more restricted, although a few cheilostomes, e.g., Nellia tenella, range 
through as much as 3000 feet of water (Buge, 1952, p. 739). 

Combinations of factors control bathymetric occurrence of cheilostome species 
(Table 12). Agitation of water and firmness of substratum appear to determine the 
upper limits of many species, particularly those having eschariform or membrani-
poriform zoaria. Lower limits may depend on type of substratum as in the case of 
lunulitiform species or on intensity of light because of association with photosyn-
thesizing algae as in the case of cellariiform species (Stach, 1937, p. 81). 

Certainly not to be discounted is the influence of temperature on bathymetric dis-
tribution of Cheilostomata. Cases of apparently bipolar distribution of species in-
habiting shallow water in temperate, arctic, and antarctic latitudes (Calvet, 1904) 
can be explained by tropical submergence (Marcus, 1921). In stenothermal, cool-
water species, e.g., Micropora coriacea, temperature exerts direct control over tropi-
cal submergence. In eurythermal cheilostomes, e.g., species of Conopeum and Mem-
branipora, the influence of temperature is indirect, i.e., lower temperature eliminates 
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competitive species whose intrinsic rates of increase in warmer water are greater, 
but whose ranges of temperature tolerance are smaller. 

Significance of Jacksonian cheilostome associations. Consideration of the factors 
influencing distribution of Cheilostomata makes it impossible to concur in Osburn's 

TABLE 13. INFERRED ECOLOGICAL SIGNIFICANCE OF JACKSONIAN CHEILOSTOME ASSOCIATIONS 

Association Salinity 
(&)* 

Tempera-
ture (°C)t Substratum Agitation Depth 

(feet) 

Nellia-Stamenocella 32-37 24-26 Shells and algae Strong 10-50 
Stamenocella- Thalamoporella 32-37 24-26 Shells and algae Moderate 50-100 
Nettia-Tubucettaria 32-37 23-26 Algae Moderate 50-150 
Lunulites-Schizoporella 32-37 20-22 Sand partly ce- Moderate 100-200 

mented by al-
gae 

Lunuliles-Steginoporella 32-37 20-22 Loose sand Moderate 150-250 
Plagiosmiilia-Smittipora 32-37 20-22 Larger foramin- Slight 150-250 

ifers 
Floridina-Smiilipora 32-37 20-22 Larger foramin- Slight 150-350 

ifers 
Slamenocella-Steginopordla 32-37 19-20 Larger foramin- Slight 200-350 

ifers 

* Salinity range inferred from occurrence in all associations of some stenohaline marine genera 
t Temperature range inferred by analogy with temperature-depth relationships in Straits of 

Florida (Wiist, 1924) 

statement (1957, p. 1110) that "association [of cheilostome species] in any particular 
locality is purely a matter of chance," an idea that accords with Petersen's belief 
that composition of benthic communities is determined by random settling of pelagic 
larvae (Thorson, 1957, p. 471). Observations made since 1945 on behavior of larvae 
indicate that many species of marine animals are highly selective in attaching to the 
substratum; moreover, many larvae are restricted during the free-swimming stage to 
relatively thin layers of water (usually determined by temperature and density gradi-
ents), so that they come into contact with a comparatively small range of substrata 
(Thorson, 1957, p. 479-486). 

Ovicell-bearing Cheilostomata, which include most of the typical marine species, 
are particularly sensitive to larval selection, as the pelagic state lasts only a few hours 
after the larvae have been released (Silen, 1944). Therefore, the composition of any 
cheilostome community probably tends toward a state of dynamic equilibrium, deter-
mined by the intrinsic rates of increase of the various species for the particular set of 
environmental conditions, and cheilostome associations probably have an ecological 
basis. 

Assignment of depth ranges to the Jacksonian cheilostome associations is hazardous 
in the extreme because different sets of geographical factors can produce the same 
conditions of turbulence and bottom-type at different depths. Also there is consider-
able risk of error in the assumption that Jacksonian species had the same ecological 
tolerances and requirements as their Recent congeners. With these risks taken into 
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consideration, the range in depth of Jacksonian cheilostome associations and its 
ecological control are interpreted as shown in Figure 20 and Table 13. 

JACKSONIAN BIOTOPES AND DEPOSITIONAL PROVINCES 

General characteristics. Distribution of cheilostome bryozoan associations and the 
nature of other fossils and of the sediments themselves indicate that biofacies 1 and 

2 of the Jacksonian accumulated on the continental shelf, biofacies 3 in a channel 
or strait, and biofacies 4 on a submarine bank (Fig. 21). The differences manifested 
in faunal assemblages of the Jacksonian facies are related to temperature and agita-
tion of water, to distance between dispersal centers, and to the time involved in 
deposition of the Jacksonian. 

Maritime climate in the eastern Gulf Coast region is now warm-temperate to 
tropical (Ekman, 1953; Hedgpeth, 1957b, PI. 1). The Gulf coast of Florida south of 
Tampa Bay (28° N. Lat.) and the Atlantic coast south of Cape Canaveral (28°30' 
N. Lat.) support a tropical fauna (Ekman, 1953, p. 46, 47). During the Jacksonian, 
the bryozoan fauna was decidedly tropical at least to the Georgia border (30°30 N. 
Lat.), about 175 miles farther north. 

Wide distribution of stenohaline marine cheilostome genera indicates that salinities 
were never much below 32 or much above 37 parts per thousand through the greater 
part of the region during the Jacksonian. 

Shelf phase. From the Mississippi-Alabama border to the Alabama-Georgia-Florida 
corner, Jacksonian sediments were deposited on the continental shelf in water 100-
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300 feet deep. Terrigenous sediment entering the Gulf of Mexico northwest of this 
region7 spread southeastward for a distance commensurate with the amount of 
detritus supplied and with the agitation of the water into which it was introduced. 
In early Jacksonian time detrital material was abundant, and it spread nearly to 

N O R T H W E S T 
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FIGURE 22. Diagrammatic, hypothetical profiles through the eastern Gulf Coast region during 
Jacksonian time. (A) early Jacksonian, (B) middle Jacksonian, (C) late Jacksonian. (1) shelf with 
terrigenous detritus, (2) shelf with carbonate, (3) strait, (4A) bank margin, (4B) bank lagoon. Gen-
eralized isotherms suggested by analogy with the Straits of Florida (Wiist, 1924). 

the edge of the shelf (Fig. 22A).8 Although terrigenous sediment was supplied to the 
Gulf more rapidly during middle Jacksonian time, deposition was concentrated in 
the western extremity of the region because of deepening water and concomitant 
reduction of bottom agitation (Fig. 22B). In late Jacksonian time considerable 
shoaling occurred (Fig. 22C), but detritus did not spread farther southeastward 
because it was introduced in greatly diminished quantity.9 

Differences in substratum and depth of water in the eastern and western parts of 
the shelf account for the individuality shown by the cheilostome faunas of biofacies 
1 and 2. Associations in the western part of the shelf (Lunulites-Steginoporella and 

7 The location of the shore in Jacksonian time is largely conjectural, for all Jacksonian sediments 
in the eastern Gulf Coast region are marine, except for fluviatile deposits in a small area in Kentucky 
(Hurray, 1947, p. 1837). 

8 W. E. Moore (19SS, p. 77), on the other hand, stated that Jacksonian deposits in western Ala-
bama contain deep-water foraminiferal faunas and that these deposits are structurally lower than 
equivalent sediments in western Florida. 

9 Evidently this affected the character of sediments in a large part of the Gulf Coast Province, for 
calcareous deposits characterize the upper Jacksonian in Mississippi as well as in Alabama and 
Florida (Murray, 1947, p. 1837-1839). 
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Lunulites-Schizoporella) were closely adapted to loose, granular substrata. The 
cheilostome fauna of the eastern portion of the shelf, on the other hand, seeins to 
have been composed initially of a few euryvalent species native to the bank area, 
although species from the western area were recruited in middle Jacksonian time 
(Stamenocella-Steginoporella association), and a distinctive fauna populated the 
area late in the Jacksonian (Floridina-Smittipora and Plagiosmittia-Smittipora 
associations). The fauna of the outer shelf became increasingly similar to that of 
the bank in late Jacksonian time, at least partly as the result of shoaling and con-
comitant warming of shelf waters. 

Bank phase. The Jacksonian calcareous sediments of the Floridian peninsula, from 
the Georgia border southward to Tampa Bay and beyond, accumulated on a sub-
marine plateau (Vaughan, 1910, p. 150-153), the Ocala Bank, at least 200 miles long 
and 100 miles wide. Water depth probably did not exceed 150 feet over the greater 
part of this area at any time during the Jacksonian. Sediments deposited on the bank 
incorporate a rich biota typical of shoal-water tropical environments—larger foramin-
ifers, echinoids, bryozoans, mollusks, and crustaceans. Basilosaurus cetoides, one of 
the large marine mammals characteristic of Eocene shallow seas (Cooke, 1945, p. 
62) ,10 inhabited the bank during late Jacksonian time. Perhaps the most characteristic 
of the bank's inhabitants, algae, have left only their associates, cellariiform bryozoans, 
as indirect evidence of their presence. 

The main part of the bank seems to have been a lagoon separated from deeper 
water by a ridge during middle and late Jacksonian time (Fig. 22B, 22C). Sediments 
of the northwestern marginal ridge show more abrasion and better sorting than the 
lagoonal deposits. Its bryozoan fauna, belonging to the Nellia-Stamenocella asso-
ciation, seems to be autochthonous. 

Cheilostome aggregations of the lagoonal phase of lower and middle Jacksonian 
belong almost entirely to the Nellia-Tubucellaria association, an indication of excep-
tionally uniform hydrographical conditions over this very large area. Upper Jack-
sonian sediments, however, show considerably more faunal diversity, incorporating 
cheilostomes of the Stamenocella-Thalamoporella association in the northern peninsula 
and of the Floridina-Smittipora association farther south; thus a gradual southward 
slope of the bank is suggested. 

The Floridina-Smittipora association also dominates the bank margin northwest 
of the ridge where bottom temperatures were probably appreciably higher than at 
the same depth in the shelf area. 

Barrier between shelf and bank. Ever since geologists first recognized the magnitude 
of the difference between upper Eocene faunal assemblages from the Floridian 
peninsula and the coastwise belt, they have been concerned with the nature of the 
barrier to exchange of benthic organisms. Some, e.g., Richards and Palmer (1953), 
influenced perhaps by Vaughan's hypothesis (1910) that the Floridian plateau was 

10 Cooke and Vaughan are among the few geologists who have interpreted the Ocala of peninsular 
Florida as shallow sublittoral deposits; Fischer (1953, p. 65, 66) inferred a maximum depth of depo-
sition of 600 feet; Vernon (1951, p. 121) believed that the Inglis Limestone was deposited in deeper 
water than equivalent sediments in the coastwise belt. Berry (1929) concluded that the occurrence 
of a palm nut in the Ocala indicates shallow sublittoral environment. 

 on July 24, 2015memoirs.gsapubs.orgDownloaded from 

http://memoirs.gsapubs.org/


3 6 LATE EOCENE ZOOGEOGRAPHY OF EASTERN GULF COAST REGION 

simply a salient of the continental shelf during late Eocene time (early Oligocene 
time of Vaughan), have thought it likely that a shoal or island extended from north-
western Florida into Georgia. Others (W. E. Moore, 1955; Rainwater, 1956) have 
interpreted the barrier as a bathymétrie low (Suwannee Strait) comparable to the 
present Straits of Florida. 

X-TOP OF FI or id ina antiqua ZONE (RESTORED) 

FIGURE 23. Inferred relationships between dolomitic and nondolomitic (terrigenous detrital and 
calcareous) sediments, eastern Gulf Coast region. (A) section drawn with top of Floridina antiqua 
zone (restored) as datum; (B) section drawn with top of dolomitic Jacksonian sediments as datum; 
(C) section drawn with present sea level as datum. 

Abrupt decrease in percentage of larger foraminifers and increase in percentage of 
lagenid and buliminid foraminifers southeastward from the Alabama-Georgia-
Florida corner constitute the chief faunal evidence of the barrier's nature. Cheilo-
stome bryozoan assemblages increase in abundance and in percentage of eschariform 
species on the margins of both shelf and bank and disappear completely in the strait 
itself (Fig. 4). 

The present geological structure of the region tends to follow the Jacksonian 
depositional surface, although structural relief has been exaggerated somewhat 
since the Eocene if the top of dolomitic sediments was nearly horizontal and essen-
tially parallel to the present dolomite top during the Jacksonian (Fig. 23). Moreover, 
if dolomitization occurs at a horizon about 600 feet below sea level as some geolo-
gists believe (Fairbridge, 1957), the maximum depth of water during the Jacksonian 
was about 550 feet. 

FAUNAE CHANGES DURING JACKSONIAN TIME 

Factors in paleontological succession. Vertical stratigraphic variation in composition 
of fossil aggregates at a locality, in an area, or through a region or province is a com-
monplace observation. The causes of such variations are generally less obvious. 
Among the factors that control distribution of fossil groups in successive faunules, 
Imbrie (1955, p. 655, 656) has distinguished (1) ecological factors that operated 
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FIGURE 24. Cheilostomes of the Ocala Bank all representing culmination of convergent trends in 
divergent stocks toward cellariiform habitus, (a) Nellia tenella, (b) Poricellaria vemoni, (c) Stegino-
pordla cdlariijormis, (d, e) Tttbttcellaria nodifera, (f) Tetraplaria petila. Not drawn to uniform scale. 

directly or indirectly on the living animals and (2) depositional and (3) post-
depositional factors that operated on the dead animals during and after their incor-
poration into the sediment. All three sets of factors, of course, molded the Jacksonian 
cheilostome associations, but, as the abundance data for the three biofacies (Figs. 
8-10) show erratic rather than progressive change, ecological factors were probably 
the dominant cause of the fluctuations (Imbrie, 1955, p. 669). 

Ecological influence may be exerted directly on taxonomic groups through their 
tolerances and requirements and result in among-group selection. A slightly less 
direct effect of ecology is the control of faunal migration in which ecology works in 
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conjunction with time, distance, connection, and source (Simpson, 1947, p. 671-680). 
Finally, ecology may work indirectly through within-group selection that results in 
evolution. The contribution of each influence is difficult to assess; for convenience 
of discussion the changes are divided into three somewhat arbitrary and overlapping 
categories: those related to environmental shifts, those related to faunal migration, 
and those related to evolution. 

Changes related to environmental shifts. Plant ecologists recognize two processes 
governing replacement of one community by another because of changes in the 
biotope. One is motivated by the organisms themselves and results in autogenic 
succession; the other derives from forces beyond the control of organisms ("physical" 
changes) and results in allogenic succession (Dansereau, 1957, p. 163). 

Autogenic succession is the serai or biotic succession of many ecologists, most of 
whom have doubted that such a phenomenon occurs in marine habitats (Hedgpeth, 
1957a, p. 43). Recent observations have shown that serai communities do occur in at 
least some marine biotopes and that the climax community, stable or varying within 
a consistent range, develops quickly where the environment shows no net long-term 
change or only a slow change (Hedgpeth, 1957a, p. 45). Where the environment is 
changing rapidly, climax may be postponed or may never be realized. 

Cheilostome communities on the Ocala Bank probably went through a serai 
succession, typical cellariiform communities (.Nellia-Tubucellaria association) having 
developed in early Jacksonian time only to be replaced by membraniporiform and 
eschariform communities (Nellia-Stamenocella and Stamenocella-Thalamoporella 
associations) as the substratum was later made firm by algal cementation (Fig. 10). 
This was not a completely autogenic succession, however, for shoaling water played 
an increasingly important role in replacement during later Jacksonian time. 

On the shelf "physical" changes in biotopes, particularly in the substratum, were 
so rapid in early and middle Jacksonian time that there is no record of serai com-
munities; in late Jacksonian time climax communities apparently developed almost 
instantaneously. Deepening water in the shelf area brought replacement of lunuliti-
form or membraniporiform types by eschariform cheilostomes, and shoaling water 
resulted in the reverse (Figs. 8, 9). 

Thus, in spite of the individuality of shelf and bank cheilostome aggregates, fluc-
tuations in their composition reflect deepening water during early and middle Jack-
sonian time and shoaling in late Jacksonian in both shelf and bank areas. 

Changes related to faunal migration. Faunal migration is the natural outcome of the 
circumstance that rates of environmental shift generally exceed rates of evolution 
(Cain, 1944, p. 200). Rates of faunal migration are determined not only by evolution, 
ecology, and time but also by the distance between the areas that are exchanging 
faunas, the effectiveness of the connection between them, and the sources of the 
faunal elements (Simpson, 1947). 

At the beginning of the Jacksonian, the shelf and bank supported specialized 
cheilostome communities of great individuality; only a few euryvalent species, e.g., 
Lunulites distans and Nellia tenella, were extensively distributed in both areas. 
During Jacksonian time, the cheilostome faunas became increasingly similar (Table 
1), the major increase in resemblance having come in late Jacksonian, partly as the 
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result of extinction of species endemic to the bank (e.g., Tubucellaria nodifera, Tetra-
plaria petila, Poricellaria vernoni, and Nellia oscitans) and to the shelf (e.g., Schizor-
thosecos interstitia, Otionella perforata, and Lunulites bouei), and partly as the result 
of exchange of species (e.g., Tubucellaria fallax, Steginoporella jacksonica, and Plagio-
smittia regularis). Thus the effectiveness of the Suwannee Strait as a barrier to disper-
sal seems to have diminished in late Jacksonian through shoaling and concomitant 
warming of water, as well as through passage of time. Nevertheless, the strait re-
mained an effective filter throughout the Jacksonian, having impeded the dispersal 
of Thalamoporella ocalana, Schizoporella gunteri, Hincksina bilaminaria, and other 
species. 

Faunal interchange between shelf and bank was a two-way traffic with about the 
same number of species having dispersed each way. Among the immigrants to the 
bank, Steginoporella jacksonica, Schizoporella viminea, and Tubucella monilifera are 
particularly prominent; Plagiosmittia regularis, Metracolposa incrustans, and Nellia 
tenella are conspicuous among the immigrants to the shelf. Other species, e.g., Sta-
menocella inferaviculifera, Lunulites distans, and Hippopleurifera rotula, seem to 
have appeared simultaneously in both areas. 

Particularly among fossil organisms, dispersal of species within an area is usually 
less obvious than migration of species from one area to another. Nevertheless, 
dispersal patterns seem to be discernible in the distribution of Jacksonian 
cheilostomes. 

The dispersal pattern of bank species is well illustrated by Tubucellaria nodifera, 
which occurs at a single locality in the lower Jacksonian (Fig. 16) but has a distribu-
tion essentially coincident with the limits of the Ocala Bank in the middle Jacksonian 
(Fig. 17). Other species that spread radially from the center of the bank are Tubu-
cellaria congesta, Tetraplaria petila, Poricellaria vernoni, and Nellia oscitans (Figs. 
15-18). Thus in early Jacksonian time all cellariiform cheilostomes except Nellia 
tenella were restricted to a small area in the central part of the bank, but by middle 
Jacksonian all had advanced their frontiers well over the bank area. One species 
(Tubucellaria nodifera) advanced farther than the others. The rate of advance of 
the frontiers of these species could have been determined by (1) the inherent urge to 
disperse and the damping effect of an ecological barrier that left an obscure record 
in the rocks or (2) the inherent urge to disperse alone. However, to account for the 
radial dispersal pattern the barrier would have had to move progressively outward 
from the center of the bank. The ecological factor that produced the barrier could 
not have been connected with water depth (seemingly the chief progressively chang-
ing factor during Jacksonian time), inasmuch as these species were migrating from 
shallower to deeper (and deepening) water. These arguments make it difficult to 
concur in the view held by many paleontologists, e.g., S. W. Muller (1952), that 
faunal migration may be geologically instantaneous over an area as seemingly 
homogeneous as the Ocala Bank. Where a major barrier, such as the Suwannee 
Strait, interrupts a region, dispersal is even more markedly temporal. As a result, 
the stratigraphic ranges of such species as Steginoporella jacksonica, Smittina jack-
sonica, and Membraniporidra spissimuralis are distinctly different, even inverted 
in parts of the eastern Gulf Coast region. 
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The present study has not revealed the dispersal patterns of shelf species so clearly 
as those of bank species because fewer localities were sampled and only a small part 
of the shelf area was investigated. Nonetheless, a distinct dichotomy of dispersal 
centers is apparent in the distribution of shelf cheilostomes. The fauna specialized 
for life on a sandy or silty substratum and dominated by lunulitiform types seems to 
have originated in the central Gulf Coast region, perhaps in Louisiana where a relict 
fauna including Lunulites bouei, Otionella perforata, and Schizorthosecos interstitia 
survived into late Jacksonian time (McGuirt, 1941, p . 33). A second shelf fauna 
originated in panhandle Florida in middle and late Jacksonian time and replaced 
earlier migrants from the Ocala Bank. This fauna, dominated by eschariform and 
membraniporiform types, had spread as far west as Mississippi and as far northeast 
as the Carolinas by the end of the Jacksonian (Canu and Bassler, 1920, p. 20-29). 

Changes related to evolution. From the plexus of factors responsible for paleonto-
logical succession the most difficult to disentangle is evolution. The sudden appear-
ance of a species in a local stratigraphic sequence is usually more intimately related 
to an environmental shift, to faunal migration, or to a combination thereof {e.g., 
outbreaks of oysters at intermittent levels in the Miocene mentioned by Davies, 
1935, p. 160). Evolution itself is not independent of environment and dispersal, but 
neither is it ipso facto the result of them. 

Among the Jacksonian cheilostomes, a few cases of appearance of new species 
seem to represent evolution. Probably the most clear-cut of these is the abrupt suc-
cession Tubucellaria congesta to T. nodifera in which transitional forms are few. Other 
successions of probably phyletic nature are Poropeltarion lebanonense to P. newelli, 
Nellia tenella to N. oscitans, and Schizoporella viminea to S. gunteri. In the last two 
lineages, the ancestral species survived their descendants and gave rise by clado-
genesis, whereas the first two gave rise by phylogenesis alone (Sylvester-Bradley, 
1951). Geographical isolation, considered by many systematists to be the mechanism 
necessary for cladogenesis, is not descernible in the Jacksonian cheilostomes, i.e., 
polytypic species succeeded by allopatric sibling species cannot be demonstrated. 

Adaptive convergence in zoarial habitus of cheilostomes belonging to divergent 
stocks is an important result of evolution of the Jacksonian fauna. This is particu-
larly apparent in bank species, many of which assumed the cellariiform habitus 
(Fig. 24). 

COMPARISON WITH AREAS OF RECENT CARBONATE DEPOSITION 

Florida Bay and Keys. Among the areas in which carbonate sediments are accumu-
lating, three particularly invite comparison with the eastern Gulf Coast region. The 
nearest of these forms the continental shelf on the southern coast of Florida and 
comprises two shoal-water tracts separated by a crescent-shaped chain of islands, 
the Florida Keys. Ginsburg (1956), in a detailed study of the sediments of this 
area, showed that the inner tract, Florida Bay, in which the water depth rarely 
exceeds 6 feet, is characterized by fine-grained carbonate mud, mollusks, smaller 
foraminifers, and clumps of marine grass. The outer tract according to Ginsburg is 
a 10-mile-wide apron on the eastern (convex) side of the Keys that slopes first gently, 
then more abruptly, to a depth of 600 feet where it joins a wide submarine terrace^ 
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the Pourtales Plateau. The outer tract forms a reef complex characterized by a more 
diversified biota than Florida Bay, dominated by corals and calcareous algae. The 
intervening Keys are composed of Pleistocene limestone also of reef origin. 

Florida Bay and its reef tract differ from the Ocala Bank in several important 

SUBHEXAGONAL SUBRHOMBIC , TRAPEZOIDAL 
í Í / 

HEXAGONAL RHOMBIC 
I 1 

ELLIPTICAL CLAVI FORM MOCCASIN-SHAPED 

FIGURE 25. Zooecial shape in cheilostome bryozoans. Arrows indicate morphological modifica-
tions, not necessarily evolutionary trends. 

respects. First, there is no evidence that the lagoonal portion of the bank ever had 
its circulation as restricted or its salinity as fluctuating as Florida Bay. The biota of 
the bank was, throughout the Jacksonian, of normal marine aspect and includes 
such stenohaline marine organisms as bryozoans, echinoids, and larger foraminifers. 
Second, it is doubtful that the water was as shallow as in Florida Bay at any time 
except near the beginning of Jacksonian time. Nonskeletal carbonate (except dolo-
mite) is rare in the Ocala Bank sediments; the skeletal debris shows effects of abrasion 
in very few cases; and larger foraminifers are important constituents of all but the 
oldest Jacksonian deposits. And third, evidence of reef development on the edges of 
the bank is lacking. 

The same differences hold for the shelf phase of the eastern Gulf Coast Jacksonian. 
Reef development evidently occurred in post-Eocene time along the southeastern 
margin of the shelf in Georgia (Cooke, 1945, p. 107). 

Great Bahama Bank. Separated from the Florida Keys by the Straits of Florida, 
a channel about 3000 feet deep and 50 miles and more wide, is the Great Bahama 
Bank, a large plateau covered, except for a few islands, by water generally less than 
20 feet deep. Reconnaissance studies by Newell and Rigby (1957) have disclosed 
that the bank has convex sides, the lower portions of which have steep slopes exceed-
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ing the angle of repose of loose sediment and the upper portions of which form a 
series of terraces inclined seaward. The inner part of the bank margin consists of an 
elevated band of discontinuous reefs, sand bars and other shoals, and islands enclos-
ing the central lagoon. The sediments of the bank margin are mainly of skeletal 
origin (bioclastic), including algae, mollusks, foraminifers, and corals in order of 
abundance. Fine sediments are constantly being removed from the bank margins so 
that well-sorted sand is the chief sediment. The sediments of the lagoon are pre-
dominantly nonskeletal, including ooze, ooliths, and aggregate grains. 

Newell and Rigby concluded that the Great Bahama Bank is an atoll in which 
reef growth has become considerably less luxuriant since the Tertiary, and in which 
the lagoon has been largely filled with sediment. Moreover, they have subscribed to 
the theory that the Bahamian platforms originated as fold mountains or parallel 
fault blocks (Hess, 1933). 

The Ocala Bank finds a parallel, although not an exact one, in the Great Bahama 
Bank. The absence of reef material and the great preponderance of skeletal carbonate 
in the Ocala deposits are the main points of difference, both of which may be at-
tributed to the greater water depth over the Ocala Bank during most of the Jack-
sonian. The Suwannee Strait seems to have been the Eocene counterpart of the Straits 
of Florida, making the Ocala Bank, like the Great Bahama Bank, an outlier of the 
continental shelf. The platform on which the Ocala Bank was built seems to belong 
to the same regional trend as the Bahamian platforms and, in all probability, is a 
fault block that underwent tilting at least into Jacksonian time. 

Gulf of Naples. Several small submarine banks (seccas), floored mainly with carbon-
ate material, occur in the Gulf of Naples. One of the larger of these, the Secca di 
Benda Palummo (Taubenbank), is a mound of about 1 square mile rising about 150 
feet above the Gulf floor to within 125 feet of the surface. Walther (1910) studied 
the sediments and biota of this bank in considerable detail. Terrigenous material, 
chiefly mud, surrounds the secca and covers parts of its margin. The top of the 
secca is a mosaic of bioclastic carbonate sand, algae, and bryozoans. Thirteen species 
of Cheilostomata, of which Flustra foliacea (Ellis) and Porella cervicornis (Pallas) 
are the most abundant, occur on this secca. Waters (1879, p. 30-43,114-126,192-202) 
listed about 60 species of cheilostomes from several seccas; about half displayed 
eschariform zoaria, a quarter membraniporiform, and a quarter cellariiform. The 
following genera represented in the Jacksonian occur on the seccas: Antropora, 
Colletosia, Hippoporina, Retepora, Schismopora, Schizomavella, Scrupocellaria, 
Tubucellaria, and Watersipora. Walther also reported a rich coral-mollusk-echinoid-
foraminiferal fauna from the Secca di Benda Palummo in contrast to a less diversified 
fauna from the surrounding mud. Noteworthy among the mud-dwellers is the echi-
noid Schizaster which is so characteristic of the upper Jacksonian of Alabama. Another 
feature noted by Walther is a successional development in bryozoan communities, 
in all likelihood related to cementation of the substratum by algae. 

The chief comparison between the Ocala Bank and the seccas of the Gulf of Naples 
is the biota, which appears to be delicately adjusted to water depth and consistency 
of substratum in each case. Differences in the bryozoan faunas can be attributed to 
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evolution and to difference in maritime climate, the Ocala Bank having a more de-
cidedly tropical biota than the northern Mediterranean Sea. 

T E R M I N O L O G Y A N D NOTATIONS 

The terminology of cheilostome bryozoans, long in a state of disorganization and 
confusion, has been somewhat standardized by the work of Bassler (1953), Brown 
(1952), and Lagaaij (1952). Because Brown and Lagaaij have adhered more strictly 
to terms conventional in describing cheilostomes, their authority is followed herein. 
Actually, this terminology does not depart greatly from that sanctioned by Bassler. 

One innovation here is an expansion of the terminology of zooecial shapes (Fig. 
25) introduced by Hastings (1946, Fig. 2). 

Eighteen species and two genera of Cheilostomata are here described as new; in 
addition, several species are redescribed, and the nomenclature of other species, 
genera, families, and superfamilies is discussed. 

Measurements of type specimens are indicated by conventional notation (Lz, lz, 
length and width of zooecium; ha, la, height and width of aperture; ho, lo, height and 
width of opesia or orifice; Lav, lav, length and width of avicularium; Lov, lov, length 
and width of ovicell). The number of specimens measured is placed in parentheses 
and is followed in order by the mean, the standard deviation, and the observed 
range. 

Numbers of type specimens deposited in the Florida Geological Survey are prefixed 
FGS-, those of specimens deposited in American Museum of Natural History are 
prefixed AMNH. 
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Order CHEILOSTOMATA Busk, 1852 

Suborder ANASCA Levinsen, 1909 

Superfamily MEMBRANIPORACEA Busk, 1854 

Family MEMBRANIPORIDAE Busk, 1854 

Genus Otionella Canu and Bassler, 1917 

Otionella perforata Canu and Bassler, 1917 

Otionella perforata CANU and BASSLER, 1917, U. S. Natl. Mus. Bull. 96, p. 13, PI. 1, figs. 3, 4; 1920, 
U. S. Natl. Mus. Bull. 106, p. 106, PI. 11, figs. 17-19; MCGUIRT, 1941, La. Dept. Conserv. Geol. 
Bull. 21, p. 47, PI. 15, figs. 2, 7, 10 

Otionella tuberosa CANU and BASSLER, 1920, U. S. Natl. Mus. Bull. 106, p. 107, PI. 12, figs. 5-15-
MCGUIRT, 1941, La. Dept. Conserv. Geol. Bull. 21, p. 48, PI. 15, figs. 1, 5, 6 

OCCURRENCE: Periarchus lyetti zone: Moodys Marl, western Alabama 
DISCUSSION: Canu and Bassler (1920) differentiated Otionella tuberosa from O. perforata on the 

presence of tuberosities in place of perforations on the inner face of the zoarium. This feature seems 
to be intergradational in the two species (Canu and Bassler, 1920, PI. 12, fig. 14). The presence of 
tuberosities appears to be related to the amount of carbonate in the enclosing sediment. Thus, 
perforate specimens occur in sands such as the Gosport and Lisbon (Claibornian), whereas tuberose 
specimens are common only in marls such as the Cook Mountain (Claibornian). In the Moodys Marl 
the two variants are about equally common. 

Family HINCKSINXDAE Canu and Lecointre, 1925 

Genus Hincksina Norman, 1903 

Hincksina bilaminaria, n. sp. 

(PI. 1, figs. 1, 6) 

MATERIAL: Three zoarial fragments, holotype FGS 5346, locality FJ-6, and paratypes AMNH 
28198 and FGS 5347, locality FJ-5 (0-1 foot below top of quarry), Ploridina antiqua zone, Crystal 
River Limestone 

DIAGNOSIS: Hincksina having bilaminar eschariform zoaria and well-developed spines. Differs 
from H. jacksonica Canu and Bassler in having well-developed spines and from all other known 
species of Hincksina in zoarial architecture. 

DESCRIPTION: Zoarium eschariform, composed of two laminae of zooecia arranged in longitudinal 
rows, those in adjacent rows alternating in position. Thirty zooecia observed in largest zoarial frag-
ment (holotype). 

Zooecia rhomboidal, about half as wide as long, rounded distally and laterally, straight proxi-
mally. Gymnocyst slightly convex, finely granular, extending one-eighth to one-sixth zooecial length 
from proximal margin. Mural rim finely granular, slightly salient distally, equipped with three or 
four pairs of slender, hollow spines. Distal pair of spines, at distolateral corners of zooecium, longer, 
stouter than lateral pairs, projecting obliquely toward proximal margin of zooecium. Distal spines 
of ovicelled zooecia reduced. Lateral pairs evenly spaced between distal spines and proximal margin 
of mural rim, projecting obliquely toward zooecial midpoint. 

Apertures oval, more broadly rounded distally than proximally. 
Ovicells entozooecial, slightly convex, producing slight arching of gymnocyst of distally adjacent 

zooecium. Each ovicell bears a pair of symmetrically disposed, crescent-shaped grooves separated by 
a median ridge. 

Avicularia unknown. 
45 
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MEASUREMENTS: Composite, holotype and paratypes: 

autozooecia ovicelled zooecia 

Lz (10) 0.55 (0.032) mm, 0.52-0.60 mm 
Iz (10) 0.28 (0.027) mm, 0.23-0.33 mm 

ha (10) 0.39 (0.018) mm, 0.37-0.43 mm 
la (10) 0.19 (0.016) mm, 0.16-0.21 mm 

L z (3) 0 .52 ( 0 .009 ) m m , 0 . 5 2 - 0 . 5 3 m m 
lz (3 ) 0 .27 ( 0 .033 ) m m , 0 . 2 3 - 0 . 2 9 m m 

h a (3 ) 0 .31 (0 .025 ) m m , 0 . 2 8 - 0 . 3 4 m m 
la (3 ) 0 .19 (0 .013) m m , 0 . 1 8 - 0 . 2 1 m m 

OCCURRENCE: FlorUina antiqua zone: Crystal River Limestone, northwestern Florida and south-
western Georgia 

DISCUSSION: This species most closely resembles H. ocalensis Canu and Bassler, a middle and upper 
Jacksonian cheilostome from peninsular Florida. The two species are nearly identical in length of 
zooecia and in number and degree of development of spines. They differ in zoarial habitus and in 
width of zooecia; H. ocalensis has membraniporiform zoaria and zooecia 0.32-0.35 millimeter wide. 
H. ocalensis is probably the immediate ancestor of H. bilaminaria. 

Stamenocella inferaviculifera CANU and BASSLER, 1920, U. S. Natl. Mus. Bull. 106, p. 172, PL 31, 
figs. 6-15; MCGUIRT, 1941, La. Dept. Conserv. Geol. Bull. 21, p. 55, Pl. 6, figs. 1, 2, 4, 7 

MATERIAL: Two zoarial fragments, specimens FGS 5348 and A M N H 28199, locality FA-1 (0-1 
foot below top of quarry), Tubucellaria nodi}era zone, Crystal River Limestone 

DIAGNOSIS: Stamenocella having relatively small zooecia with pyriform apertures and a single 
adventitious avicularium, or a pair of avicularia, at proximal edge of gymnocyst. Differs from S. 
mediaviculifera Canu and Bassler in shape of apertures and in position of avicularia; from S. pyrifor-
mis Canu and Bassler in size of zooecia; and from 5. grandis Canu and Bassler in size of zooecia, in 
shape of apertures, and in position of avicularia. 

MEASUREMENTS: Composite of two specimens: 

OCCURRENCE: Periarchus lyelli zone: Inglis Limestone, central peninsular Florida; Williston 
Limestone, eastern Alabama, panhandle and peninsular Florida. Tubucellaria nodifera zone: Cocoa 
Sand, central Alabama; Crystal River Limestone, panhandle and peninsular Florida, southwestern 
Georgia. Floridina antiqua zone: Pachuta Marl, western Alabama; Crystal River Limestone, pan-
handle and peninsular Florida, southwestern Georgia. Spondylus dumosus zone: "Shubuta" Clay, 
western Alabama; Red Bluff Marl, western and central Alabama; Bumpnose Limestone, panhandle 
Florida 

DISCUSSION: This species is one of the few eschariform cheilostomes more common in inner sub-
littoral than outer sublittoral sediments. In all likelihood, S. inferaviculifera was not able to compete 
successfully with other eschariform types of more progressive stocks. 

5. inferaviculifera has been reported from as far north as North Carolina (Canu and Bassler, 1920) 
and as far west as Louisiana (McGuirt, 1941). 

Microporacea Gray: VIGNEAUX, 1949, Mém. Soc. Géol. France, nouv. sér., tome 28, mém. 60, p. 49 
"Steganoporellacea" Hincks: VIGNEAUX, 1949, Mém. Soc. Géol. France, nouv. sér., tome 28, mém. 60, 

p. 41 (part) 
"Division" Cottoslega LEVINSEN, 1902, Vidensk. Medd. Naturh. Foren. K0benhavn, p. 2 
"Division" Codostega HARMER, 1926, Siboga Exped. Rept., v. 28b, p. 188 

Family CALLOPORIDAE Norman, 1903 

Genus Stamenocella Canu and Bassler, 1917 

Stamenocella inferaviculifera Canu and Bassler, 1920 

(PL 1, fig- 2) 

L z (7 ) 0 . 6 9 (0 .035 ) m m , 0 . 6 5 - 0 . 7 4 m m 
lz (7 ) 0 . 1 9 ( 0 .020 ) m m , 0 . 1 5 - 0 . 2 1 m m 

h a (7 ) 0 . 3 4 (0 .024 ) m m , 0 . 3 1 - 0 . 3 9 m m 
la (7 ) 0 . 1 4 ( 0 .026 ) m m , 0 . 1 1 - 0 . 1 5 m m 

Superfamily MICROPORACEA Gray, 1848, emend. 
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DIAGNOSIS: Anasca having well-developed perforate or imperforate cryptocysts with opesiulae or 
opesiular indentations for passage of frontal depressor muscles. Ovicells entozooecial, hyperstomial, 
or lacking. Vicarious avicularia or vibracula commonly present. 

DISCUSSION: Vigneaux's separation (1949) of Microporacea from Steginoporellacea on the presence 
of opesiulae and opesiular indentations, respectively, is taxonomically unfeasible, for many species 
of Onychocellidae display, in the same zoarium, some autozooecia having opesiulae and some having 
opesiular indentations. Moreover, his Superfamily Steginoporellacea is heterogeneous; the Family 
Cellariidae is quite different from the assemblage here considered to constitute the Superfamily 
Microporacea in structure of ovicells, in shape of opesiae, and in other features. 

Family ONYCHOCELLIDAE Jullien, 1882 

Genus Floridina Jullien, 1882 

Floridina JULLIEN, 1882, Bull. Soc. Zool. France, v. 6, p. 283 

TYPE SPECIES: Mollia antiqua Smitt, 1873, K. Svenska Vetensk.-Akad., Handl., v. 11, no. 4, p. 
12, PI. 2, fig. 73. Recent, "Gulf of Mexico 

DIAGNOSIS: Onychocellidae having strongly trifoliate opesiae; large, usually symmetrically dis-
posed opesiular indentations; and straight, subrhombic or subrhomboidal, onychocellarian avicu-
laria. Differ from Onychocella Jullien in having straight onychocellaria; and from Smittipora Jullien 
in lacking the nuclear effect exerted by onychocellaria. 

RANGE: Upper Cretaceous-Recent, Europe; upper Eocene-Recent, North America 

Floridina bifoliata Canu and Bassler, 1920 

(PI. 1, fig. 3) 

Floridina bifoliata CANU and BASSLER, 1920, U. S. Natl. Mus. Bull. 106, p. 221, PI. 35, fig. 5 

MATERIAL: TWO zoarial fragments, specimen FGS 5349, locality FJ-15 (depth 220-240 feet), and 
specimen A M N H 28200, locality FJ-1, Tubucdlaria nodifera zone, Crystal River Limestone 

DIAGNOSIS: Floridina having eschariform zoaria; rhomboidal autozooecia about two-thirds as 
long as onychocellaria; symmetrical zooecial opesiae; and drop-shaped onychocellarian opesiae 
lacking mandibular condyles. Differs from F. antiqua (Smitt) in zoarial habitus and in larger size of 
onychocellaria with respect to zooecia. 

MEASUREMENTS: Composite of two specimens: 

autozooecia onychocellaria 

Lz (10) 0.40 (0.019) mm, 0.37-0.43 mm Lav (4) 0.54 (0.039) mm, 0.52-0.60 mm 
lz (10) 0.35 (0.019) mm, 0.33-0.39 mm lav (4) 0.33 (0.015) mm, 0.31-0.34 mm 

ho (10) 0.16 (0.010) mm, 0.15-0.17 mm 
lo (10) 0.16 (0.014) mm, 0.13-0.17 mm 

OCCURRENCE: Tubucellaria nodifera zone: Crystal River Limestone, panhandle and northern pen-
insular Florida 

DISCUSSION: Canu and Bassler described this species from the Moodys Marl at Jackson, Missis-
sippi. Their specimens have longer autozooecia (Lz, 0.50 mm) and onychocellaria (Lav, 0.80 mm) 
than the specimens from the Ocala Group. 

Floridina antiqua (Smitt, 1873) 

(PI. 1, fig. 4) 

Mollia antiqua SMITT, 1873, K. Svenska Vetensk.-Akad. Handl., v. 11, no. 4, p. 12, PI. 2, fig. 73 
Floridina antiqua (Smitt), CANU and BASSLER, 1920, U. S. Natl. Mus. Bull. 106, p. 222, PI. 35, 

figs. 10-18 
Floridina robusta CANU and BASSLER, 1928, U. S. Natl. Mus., Proc., v. 72, art. 14, p. 61 
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MATERIAL: One zoarial fragment, specimen FGS 5350, locality FJ-5 (6-7 feet below top of quarry), 
Floridina antigua zone, Crystal River Limestone 

DIAGNOSIS: Floridina having membraniporiform zoaria; rhomboidal or hexagonal autozooecia 
about same length as onychocellaria; symmetrical zooecial opesiae; and oval to subtrifoliate onycho-
cellarian opesiae with or without mandibular condyles. Differs from F. bifoliata Canu and Bassler in 
zoarial habitus and in smaller size of onychocellaria with respect to zooecia. 

MEASUREMENTS: Specimen FGS 5350: 

autozooecia onychocellaria 

Lz (10) 0.41 (0.054) mm, 0.34-0.52 mm Lav (1) 0.45 mm 
lz (10) 0.34 (0.014) mm, 0.33-0.37 mm lav (1) 0.34 mm 

ho (10) 0.14 (0.009) mm, 0.13-0.15 mm 
lo (10) 0.14 (0.009) mm, 0.12-0.15 mm 

OCCURRENCE: Floridina antiqua zone: Pachuta Marl, western Alabama; Crystal River Limestone, 
panhandle and peninsular Florida, southwestern Georgia. Spondylus dumosus zone: Bumpnose 
Limestone, panhandle Florida 

DISCUSSION: Canu and Bassler (1928, p. 61) considered the Jacksonian specimens that they had 
originally referred to Floridina antiqua different from Smitt's Recent type material, being "much 
larger and much more vigorous." However, the measurements they gave for Recent material from 
the Gulf of Mexico do not differ appreciably from those obtained for the Jacksonian specimens. 

Sten Schager, who has examined Smitt's type material in Stockholm, has suggested (personal 
communication, 1960) that there is a significant difference in the shape of the onychocellarian ope-
siae. 

Genus Smittipora Jullien, 1882 

Smittipora JULLIEN, 1882, Bull. Soc. Zool. France, v. 6, p. 284 
Rectonychocella CANU and BASSLER, 1917, U. S. Natl. Mus. Bull. 96, p. 25 
Velumella CANU and BASSLER, 1917, U. S. Natl. Mus. Bull. 96, p. 26 
Diplopholeos CANU and BASSLER, 1917, U. S. Natl. Mus. Bull. 96, p. 26 

TYPE SPECIES: Vincularía abyssicola Smitt, 1873, K. Svenska Vetensk.-Akad., Handl., v. 11, no. 
4, p. 6, PI. 1, figs. 60-61. Recent, Gulf of Mexico 

DIAGNOSIS: Onychocellidae having trifoliate, crescentic, or semicircular opesiae; small, symmet-
rically disposed opesiular indentations; and straight, trapezoidal or subhexagonal onychocellaria. 
Differ from Onychocetta Jullien in having straight onychocellaria; and from Floridina Jullien in shape 
of onychocellaria which exert a nuclear effect on adjacent autozooecia. 

RANGE: Upper Cretaceous-Recent, Europe; Paleocene-Recent, North America; Recent, South 
America 

DISCUSSION: Lagaaij (1952, p. 38) noted that in some genera of Onychocellidae, e.g., Smittipora 
and Woodipora, the onychocellaria have a nuclear or orienting effect on adjacent zooecia, so that the 
two proximal zooecia diverge distally on either side of the onychocellarium, and the two distal 
zooecia converge distally. As onychocellaria occur with great frequency in a zoarium, the general 
arrangement of zooecia appears at first inspection to be irregular. 

Rectonychocella bilamellaria, R. elliptica, R. tenuis, Velumella levigata, V. plicata, Diplopholeos 
fusiforme, and D. sagitteUarium, all described by Canu and Bassler from the Jacksonian of the eastern 
Gulf Coast region, belong to Smittipora. 

Family MICROPORIDAE Gray, 1848 

Genus Micropora Gray, 1848 

Micropora coriacea Gray, 1848 

Micropora coriacea GRAY, 1848, List of specimens of British animals. . . ., p. 115 
Micropora coriacea " (Esper)" : CANU and BASSLER, 1920, U. S. Natl. Mus. Bull. 106, p. 235, PI. 4, 

figs. 20-22 
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occurrence : Floridina antiqua zone: Crystal River Limestone, panhandle Florida 
discussion: M. coriacea is one of the few cool-water stenothermal cheilostomes found in Jack-

sonian deposits in the Gulf Coast. It also occurs in Paleocene deposits in Georgia, in Jacksonian de-
posits in North Carolina, in Oligocene deposits in Alabama, in Pleistocene deposits in California, 
and in Oligocene, Miocene, Pliocene, and Pleistocene deposits in Europe and Australia. It lives in 
cool, relatively deep water from the Antarctic to Australia, in the Indian Ocean, in the Mediterra-
nean Sea, in the English Channel, in the Caribbean Sea, in the Gulf of Mexico, and in the Pacific 
Ocean from California to Japan. 

Family Lunulitidae Lagaaij, 1952 

Genus Lunulites Lamarck, 1816 

Lunulites distorts Lonsdale, 1845 

(PI. 1, figs. 15, 17) 

Lunulites distans Lonsdale, 1845, Geol. Soc. London Quart. Jour., v. 1, p. 531 
Lunutaria distans (Lonsdale), Canu and Bassler, 1920, U. S. Natl. Mus. Bull. 106, p. 245, PI. 38 

figs. 1-20 ' 

material : Two zoarial fragments, specimens FGS 5351 and AMNH 28201, locality FJ-5 (0-1 
foot below top of quarry), Floridina antiqua zone, Crystal River Limestone 

diagnosis: Lunulites having relatively thin zoaria with concave inner faces showing exposed 
basal portions of zooecia which lack calcareous basal walls. Cryptocysts moderately well developed; 
opesiae semicircular; vibracula, each with a pair of lateral condyles, alternate in position with auto-
zooecia. Differs from L. bouei Lea in having more delicate zoaria, better developed cryptocysts, and 
vibracular condyles. 

m e a s u r e m e n t s : S p e c i m e n F G S 5 3 5 1 : 

Lz (10) 0.33 (0.019) mm, 0.30-0.36 mm lo (10) 0.12 (0.014) mm, 0.10-0.17 mm 
lz (10) 0.32 (0.019) mm, 0.30-0.34 mm Lav (10) 0.26 (0.014) mm, 0.22-0.28 mm 

ho (10) 0.15 (0.019) mm, 0.12-0.18 mm 

occurrence : Periarchus tyetli zone: Moodys Marl, Alabama; Williston Limestone, eastern 
Alabama, peninsular Florida. Tuhuceilaria nodifera. zone: North Creek Clay, central Alabama; 
Cocoa Sand, central Alabama; Crystal River Limestone, panhandle and peninsular Florida. Flori-
dina antiqua zone: Pachuta Marl, western Alabama; Crystal River Limestone, panhandle and 
peninsular Florida. Spondylus dumosus zone: "Shubuta" Clay, western Alabama; Red Bluff Marl, 
western Alabama; Bumpnose Limestone, panhandle and central peninsular Florida 

Family Calvensiidae Canu and Bassler, 1919 

Genus Poropeltarion, n. gen. 
type species: Poropeltarion lebanonense, n. sp. Middle Eocene, Levy County, Florida 
diagnosis: Calpensiidae having eschariform zoaria; perforate cryptocysts with 12-24 opesiulae 

arranged in two marginal rows; and semicircular opesiae. Avicularia and vibracula lacking. Differ 
from Calpensia Jullien and Microporina Levinsen in having more than one pair of opesiulae per 
zooecium; from Poricellaria d'Orbigny in having paired opesiulae; from Microporina, Poricellaria, 
and Dibunostoma, n. gen., in lacking avicularia, and from Verminaria Jullien in having perforate 
cryptocysts and semicircular opesiae. 

range: Middle-upper Eocene, North America, Europe (?) 
discussion: Poropeltarion (Fig. 26) is intermediate in structure between Microporina (Creta-

ceous-Recent) and Calpensia (middle Eocene-Recent), on the one hand, and Verminaria (Pliocene-
Recent) on the other. As in Verminaria there has been multiplication of opesiular pairs and loss of 
avicularia, but Poropeltarion retained certain primitive features, such as semicircular opesiae and 
perforate cryptocysts. 
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The occurrence of poropeltarion in the Avon Park Formation and the Ocala Group is the first 
record of calpensiid cheilostomes in pre-Oligocene rocks in the New World. 

Setosella cellarioides Canu (1907, p. 140, PI. 19, fig. S), S.fragilis Canu (1907, p. 140, PI. 19, fig. 15), 
and Micropore, magnipora Canu (1913, p. 299, PI. 4, figs. 1, 2) from the middle Eocene (Lutetian) of 

Figure 26. Structure of Poropeltarion, n. gen. Structure of genus illustrated by two zooecia of 
type species, P. lebanonense, n. sp. X 50 (approximately). 

France and Micropora erecta Canu (1910, p. 845, PI. 16, fig. 4) from the upper Eocene (Auversian) 
of France may belong to Poropeltarion. 

derivation oe name: The name of this genus is derived from the Latin porus, pore, and peltarion, 
little shield; it refers to the porous cryptocyst. 

Poropeltarion lebanonense, n. sp. 

(PI. 1, figs. 5, 11) 

material : Four zoarial fragments, holotype FGS 5352 and paratypes FGS 5353 and AMNH 
28202, locality FLe-34, and paratype AMNH 28203, locality FLe-35, Avon Park Formation 

diagnosis: Poropeltarion having relatively large opesiae and coarsely and irregularly perforate 
cryptocysts. Differs from P. newelli, n. sp., in size of opesiae and in size and arrangement of crypto-
cystal perforations. 

description: Zoarium eschariform (?), convoluted; composed of a single lamina of zooecia which 
become disconnected during separation from matrix. Zooecia arranged in longitudinal rows, those in 
adjacent rows alternating in position. Zoarium apparently expanded distally through bifurcation of 
rows of zooecia. Eight zooecia observed in largest zoarial fragment (holotype). 

Zooecia rhomboidal to rectangular, one-third to one-half as wide as long. Distal margin rounded. 
Mural rim smooth on frontal edge, finely crenulate near cryptocyst, salient, having sharp frontal 
edge. Cryptocyst extends three-fourths to four-fifths zooecial length from proximal margin. Crypto-
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cyst flat, depressed about same distance below mural rim throughout its extent, perforated by about 
30-40 irregularly spaced, circular to polygonal, large and small tremopores of which the larger are 
same size as opesiulae. Tremopores make up more than half the cryptocystal surface. 

Opesiae semicircular, arcuate distally, slightly curved proximally. Proximal border of opesia 
about level with mural rim, distal border slightly higher, forming a half-collar. Opesiae sometimes 
sealed with thin calcareous laminae. 

Opesiulae circular, disposed in pairs from proximal edge of cryptocyst to opesia along lateral 
margins of cryptocyst; 7 to 12 pairs of opesiulae per zooecium observed in type specimens. Each 
opesiula corresponds in position to a crenulation of mural rim. 

Distal, lateral, and basal walls of zooecia smooth. A horizontal row of four evenly spaced septula 
is present on midline of each lateral wall, and a single central septulum perforates each distal wall. 

measurements: Composite, holotype and paratypes: 

Lz (11) 0.74 (0.116) mm, 0.54-0.93 mm ho (9) 0.14 (0.012) mm, 0.12-0.16 mm 
lz (12) 0.39 (0.100) mm, 0.28-0.64 mm lo (9) 0.21 (0.028) mm, 0.15-0.24 mm 

occurrence : Avon Park Formation, central peninsular Florida 
discussion: This species shows several characters more primitive than those exhibited by P. 

newelli, n. sp., a lower Jacksonian cheilostome from peninsular Florida. Chief among these are abun-
dance and irregularity of cryptocystal pores. Also, P. lebanonense displays considerably more varia-
tion in zooecial dimensions (coefficient of variation 16 per cent for length, 26 per cent for width) 
than P. newelli (6.5 per cent for length, 15 per cent for width). 

Poropeltarion newelli, n. sp. 

(PI. 1, figs. 9-10) 

mater ia l : Four zoarial fragments, holotype FGS 5354, locality FLe-12, and paratype AMNH 
28204, locality FG-1 (26 feet below top of quarry), Williston Limestone; paratype A M N H 28205, 
locality FLe-43, and paratype FGS 5355, locality FLe-42 (3-11 feet below top of quarry), Inglis 
Limestone 

diagnosis: Poropeltarion having relatively small opesiae and finely and regularly perforate crypto-
cysts. Differs from P. lebanonense, n. sp., in size of opesiae and in size and arrangement of crypto-
cystal perforations. 

description: Zoarium eschariform, bilaminar, branched; fronds narrow, subcircular in cross 
section, composed of six to eight longitudinal rows of zooecia, those in adjacent rows alternating in 
position. Twenty-two zooecia observed in largest zoarial fragment (paratype FGS 5355). 

Zooecia rhomboidal to subrectangular, one-third to one-half as wide as long. Distal margin 
rounded. Mural rim smooth, little salient, having rounded frontal edge. Cryptocyst extends three-
fourths to four-fifths zooecial length from proximal margin. Cryptocyst flat, depressed about same 
distance below mural rim throughout its extent, perforated by about 20-30 quincuncially arranged, 
circular tremopores uniformly of about same size as opesiulae. Tremopores make up less than half of 
cryptocystal surface. 

Opesiae semicircular, arcuate distally, straight proximally. Proximal border of opesia about level 
with mural rim, distal border slightly higher, forming a half-collar. 

Opesiulae circular, disposed in pairs extending from proximal edge of cryptocyst to opesia along 
lateral margins of cryptocyst; six to nine pairs of opesiulae per zooecium observed in type specimens. 

measurements: Composite, holotype and paratypes: 

Lz (7) 0.74 (0.048) mm, 0.64-0.79 mm ho (6) 0.11 (0.023) mm, 0.09-0.15 mm 
lz (8) 0.35 (0.053) mm, 0.27-0.41 mm lo (6) 0.14 (0.019) mm, 0.12-0.15 mm 

occurrence : Periarchus lyelli zone: Inglis Limestone, central peninsular Florida; Williston 
Limestone, peninsular Florida 

derivation o f name: This species is named in honor of Dr. Norman D. Newell. 
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Genus Poricellaria d'Orbigny, 1854 

Poricellaria vernoni, n. sp. 

(PI. 1, figs. 7-8) 

material : Five zoarial fragments, holotype FGS 5356, locality FG-1 (24 feet below top of quarry), 
paratype AMNH 28206, locality FLe-11, and paratype AMNH 28207, locality FP-1 (depth 500-505 
feet), Tubucellaria nodifera zone, Crystal River Limestone; paratype FGS 5357, locality FA-1 (87-92 
feet below top of quarry), Williston Limestone; paratype FGS 5358, locality FLe-43, Inglis Lime-
stone 

diagnosis: Poricellaria having very finely perforate cryptocysts and lacking subopesial pores. 
Differs from P. alata d'Orbigny and P. complicata (Reuss) in having cryptocystal perforations and 
in lacking subopesial pores; and from P. alata in having much larger zooecia. 

description: Zoarium cellariiform; internodes slender, nearly rectangular in cross section, each 
composed of four longitudinal rows of zooecia, those in adjacent rows alternating in position, with 
opesiae all facing same direction. A small vicarious avicularium occurs at proximal margin of each 
zooecium. Six autozooecia, six avicularia observed in complete (?) internode (holotype). Articulating 
ends of internodes show four small radicular pores. 

Autozooecia moccasin-shaped, curved on proximodistal axis so that one side is straight, other is 
convex. Straight side of zooecium is left side in two adjacent rows, right side in other two. Proximal 
margin of zooecium pointed, distal margin rounded. Mural rim smooth, little salient, having rounded 
frontal edge. At proximal margin, mural rim is slightly inclined to form gymnocyst. Cryptocyst ex-
tends five-sixths zooecial length from proximal margin. Cryptocyst flat and level with mural rim at 
proximal margin, strongly concave in region of opesiula, perforated by more than 50 very small 
tremopores which have been filled with calcite during fossilization. Tremopores make up less than 
half of cryptocystal surface. 

Opesiae semielliptical, arcuate distally, straight to slightly rounded proximally. Proximal border 
of opesia slightly higher than mural rim, distal border considerably higher, forming a half-collar. 

One opesiula present in each zooecium. Opesiula proximodistally elongate, slitlike, lying one-third 
to one-half distance from proximal margin of zooecium, and lying near lateral margin of cryptocyst 
on straight side of zooecium. 

Avicularia vicarious, small, proximodistally curved in same direction as distally adjacent zooecia. 
Beak pointed but not produced, elevated, sloping obliquely downward toward distal end (away from 
beak). No condyles or cross-bars observed. 

measurements: Composite, holotype and paratypes: 

Lz (9) 0.51 (0.047) mm, 0.45-0.58 mm lo (8) 0.06 (0.013) mm, 0.04-0.08 mm 
Iz (8) 0.22 (0.011) mm, 0.21-0.24 mm Lav (6) 0.08 (0.014) mm, 0.06-0.09 mm 

ho (8) 0.06 (0.018) mm, 0.04-0.09 mm 

occurrence : Periarchus lyelli zone: Inglis Limestone, central peninsular Florida; Williston 
Limestone, central peninsular Florida. Tubucellaria nodijera zone: Crystal River Limestone, penin-
sular Florida 

discussion: Poricellaria is a tropical genus occurring in Tertiary sediments as old as early Eocene 
in the Mediterranean region and living on the western coast of Africa, in the Red Sea, and in the 
southwest Pacific. P. vernoni is the first species of this genus recorded from the New World. 

derivation o f name: This species is named in honor of Dr. Robert O. Vernon. 

Genus Dibunostoma, n. gen. 

type species: Calpensia reversa Harmer, 1926, Siboga Exped. Rept., v. 28b, p. 309, PI. 20, figs. 
13-16. Recent, Ceylon 

diagnosis: Calpensiidae having membraniporiform or eschariform zoaria; coarsely and sparsely 
perforate cryptocysts each with a single pair of large opesiulae; semielliptical opesiae with a large, 
rounded tubercle at each proximolateral corner; and vicarious avicularia. Differ from Calpensia 
Jullien and Verminaria Jullien in having avicularia; from Microporina Levinsen in having vicarious 
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avicularia; from Porkellaria d'Orbigny in having paired opesiulae; and from Poropeltarion, n. gen., 
and Verminaria in having one pair of opesiulae per zooecium. 

range: Upper Eocene, North America; Recent, Indian Ocean 
discussion: Harmer (1926, p. 309) emended Jullien's genus Calpensia to include a single species, 

Figure 27. Structure of Dibunostoma, n. gen. (a) three autozooecia and one avicularium of type 
species, D. reversum (Harmer); (b) three autozooecia and one avicularium of D. purii, n. sp. (a, after 
Harmer, 1926). X 60 (approximately). 

C. reversa Harmer, having avicularia. Harmer noted that, in addition to possessing avicularia, C. 
reversa (Fig. 27a) displays other characteristics, e.g., conspicuous oral tubercles and large opesiae, 
which link it to ThalamoporeUa Hincks. C. reversa differs from Thalamoporella in having opesiae with 
straight proximal lips and in lacking polypid tubes. 

Dibunostoma purii, n. sp. (Fig. 27b), from the Ocala Group in central Florida, resembles C. reversa 
in shape of opesiae, in relative size of opesiulae, in coarseness and paucity of cryptocystal perfora-
tions, in distinctness of oral tubercles, and in possession of vicarious avicularia. The genus Dibunos-
toma is here proposed for reception of these two species. 

Dibunostoma appears to be intermediate between Calpensia (middle Eocene-Recent) and Thala-
moporeUa (upper Eocene-Recent). 

d e r i v a t i o n o f n a m e : The name of this genus is derived from the Greek 6is, double, ffowos, 
mound, and arotia, mouth; it refers to the paired oral tubercles. 

Dibunostoma purii, n. sp. 

(PL 1, figs. 13, 16) 

material : Three zoarial fragments, holotype FGS S3S9, locality FLe-43, Inglis Limestone; 
paratype AMNH 28209, locality FLe-16, Williston Limestone; and paratype FGS 5360, locality 
FA-1 (57-62 feet below top of quarry), Tubucellaria nodifera zone, Crystal River Limestone 
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diagnosis: Dibunostoma having eschariform zoaria; rhomboidal zooecia; and relatively large, 
trapezoidal, onychocellarian avicularia with rostra directed distally. Differs from D. reversum (Har-
mer) in zoarial habitus, in exhibiting less disparity in size of zooecia and avicularia, and in structure 
and orientation of avicularia. 

description: Zoarium eschariform, convoluted, composed of a single lamina of zooecia arranged 
in longitudinal rows, those in adjacent rows alternating in position. Vicarious avicularia each in posi-
tion occupied normally by one zooecium. Twenty autozooecia, two avicularia observed in largest 
zoarial fragment (paratype FGS 5360). 

Autozooecia rhomboidal, about one-half to two-thirds as wide as long. Distal margin rounded. 
Mural rim smooth, little salient, having sharp frontal edge. Cryptocyst extends three-fourths to 
four-fifths zooecial length from proximal margin. Cryptocyst flat and nearly level with mural rim 
at proximal margin, strongly concave in region of opesiulae just proximal to opesia, perforated by 
about 12-15 quincuncially arranged, relatively large, circular tremopores and by a single pair of 
large, circular opesiulae. 

Opesiae semielliptical, arcuate distally, slightly curved proximally. Proximal border of opesia 
about level with mural rim, distal border slightly higher forming a half-collar which terminates at 
each proximolateral corner in a large, rounded, proximodistally elongate tubercle. 

Avicularia trapezoidal, having produced and channeled beaks at their distal ends. Cryptocyst 
concave, perforate, extending about half the avicularian length from the proximal margin. Avicu-
larian opesiae circular, about same size as autozooecial opesiae. Opesiulae circular, about same size 
as autozooecial opesiulae, one placed near each proximolateral corner of opesia. 

measurements: Composite, holotype and paratypes: 

o ccurrence : Periarchus lyelli zone: Inglis Limestone, central peninsular Florida; Williston Lime-
stone, central peninsular Florida. Tubucdlaria nodifera zone: Crystal River Limestone, peninsular 
Florida 

discussion: The avicularia of D. purii bear striking resemblance to those of Thalamoporella 
biperforata Canu and Bassler (1919, p. 88, PI. 6, figs. 10-16) from the Miocene of the Dominican 
Republic and Jamaica. 

derivation o f name: This species is named in honor of Dr. Harbans S. Puri. 

"Steganoporella" jacksonica Canu and Bassler, 1920, U. S. Natl. Mus. Bull. 106, p. 262, PI. 39 
figs. 9-16 ' ' 

"Steganoporella" rectangularia Canu and Bassler, 1920, U. S. Natl. Mus. Bull. 106, p. 263, PL 40, 
fig. 1 

material : Ten zoarial fragments, specimens FGS 5361 and A M N H 28210, locality ACh-1; 
specimens FGS 5362 and AMNH 28211, locality AC1-1; specimens FGS 5363 and A M N H 28212, 
locality AM-1; Moodys Marl; specimen FGS 5364, locality FJ-8 (depth 85-90 feet); specimen 
A M N H 28213, locality FJ-11 (depth 120-130 feet); Floridina antiqua zone, Crystal River Limestone; 
specimen FGS 5365, locality FDu-1 (depth 585-590 feet); specimen A M N H 28214, locality FN-1 
(depth 640 feet); Tubucellaria nodifera zone, Crystal River Limestone 

diagnosis: Steginoporella having eschariform zoaria; B-zooecia about twice as long as a-zooecia; 
and a-zooecia rectangular, one-half to two-thirds as wide as long, and furnished with a pair of low 
tubercles at distolateral corners of opesiae. Differs from cellariiformis, n. sp., 5. hexagonalis, n. 

autozooecia onychocellaria 

Lz (10) 0.51 (0.051) mm, 0.45-0.60 mm 
lz (10) 0.29 (0.021) mm, 0.25-0.31 mm 

ho (10) 0.10 (0.005) mm, 0.09-0.10 mm 
lo (10) 0.10 (0.006) mm, 0.09-0.11 mm 

Lav (2) 0.54 (0.036) mm, 0.52-0.57 mm 
lav (2) 0.24 (0.032) mm, 0.22-0.27 mm 
ho (2) 0.10 (0.012) mm, 0.09-0.11 mm 
lo (2) 0.10 (0.012) mm, 0.09-0.11 mm 

Family Steginoporel l idae Hincks, 1884 

Genus Steginoporella Smitt, 1873 

Steginoporella jacksonica Canu and Bassler, 1920 

(PI. 2, figs. 1-2) 
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Figure 28. Geographic variation in size of autozooecia of Steginoporella jacksonica Canu & 
Bassler. M = mean, OR = observed range, SR = standard range. 

sp., and 5. incrustans Canu and Bassler in zoarial habitus; from S. hexagonalis and 5. cellariiformis 
in shape and size of a-zooecia; and from 5. hexagonalis in size of B-zooecia. 

measurements: Composite of ten specimens: 

Lz (43) 0.52 (0.071) mm, 0.39-0.70 mm 
lz (43) 0.31 (0.056) mm, 0.22-0.45 mm 

ho (43) 0.13 (0.023) mm, 0.09-0.19 mm 
lo (43) 0.18 (0.038) mm, 0.10-0.25 mm 

Lz (18) 1.04 (0.106) mm, 0.91-1.33 mm 
lz (17) 0.46 (0.066) mm, 0.36-0.60 mm 

ho (18) 0.34 (0.060) mm, 0.26-0.45 mm 
lo (17) 0.32 (0.052) mm, 0.21-0.40 mm 
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occurrence : Periarchus lyelli zone: Moodys Marl, western and central Alabama. Tubucellaria 
nodifera zone: North Creek Clay, central Alabama; Cocoa Sand, central Alabama; Crystal River 
Limestone, northern peninsular Florida. Floridina antiqua zone: Crystal River Limestone, pan-
handle Florida, southwestern Georgia 

discussion: Canu and Bassler (1920) described two Jacksonian species of Steginoporella having 
eschariform zoaria, S. jacksonica, ranging throughout the Jacksonian from Mississippi to South 
Carolina, and S. rectangularia, occurring only in lower Jacksonian deposits at Jackson, Mississippi. 
The latter species was based on two zoarial fragments and differs from the former in having wider 
a-zooecia (0.36 mm as compared with 0.24 mm). 

Examination of Steginoporella faunules from localities in western and central Alabama, panhandle 
and northern peninsular Florida, and southwestern Georgia, has revealed that these two species are 
intergradational with respect to the supposedly differentiating character, width of a-zooecia. Western 
faunules, which occur in lower Jacksonian rocks, tend to approximate "S. rectangularia," having 
mean a-zooecial width of 0.31-0.36 millimeter, whereas eastern faunules, which occur in middle and 
upper Jacksonian rocks, are more like "S. jacksonica," having mean a-zooecial width of 0.27-0.30 
millimeter (Fig. 28). Calculation of the standard range for a-zooecial width of each faunule accord-
ing to the standard deviation method of Simpson (1941) has further emphasized the great amount 
of overlap between the two "species." The same general relationships obtain for length of a-zooecia. 

Because of intergradation in the supposedly diagnostic feature, and because of lack of any other 
diagnostic feature, S. rectangularia is here considered to be a junior synonym of S. jacksonica. Inas-
much as this variation appears to be continuous for the cross section of faunules studied, the whole 
S. jacksonica assemblage must be considered to represent a cline within which subspecies cannot be 
differentiated. 

Steginoporella hexagonalis, n. sp. 

(PI. 2, fig. 4) 
material : One zoarial fragment, holotype FGS 5366, locality FLe-43, Inglis Limestone 
diagnosis: Steginoporella having membraniporiform zoaria; B-zooecia about twice as long as a-

zooecia; and a-zooecia hexagonal, about two thirds as wide as long, and furnished with a pair of low 
tubercles midway between proximolateral and distolateral corners of each opesia. Differs from 5 . 
jacksonica Canu and Bassler and 5. cellariiformis, n. sp., in zoarial habitus; from 5. jacksonica, S. 
incrustans Canu and Bassler, and S. cellariiformis in shape of a-zooecia; and from S. cellariiformis 
in length of a- and B-zooecia. 

description: Zoarium membraniporiform, encrusting a substratum composed of tests of smaller 
foraminifers. Zooecia arranged in diagonal rows. Each B-zooecium in position normally occupied by 
four a-zooecia. Thirty-nine a-zooecia, four B-zooecia observed in holotype. 

A-zooecia hexagonal with greatest width at middle of proximodistal axis. Proximal margin an-
gular, distal margin subangular with slightly rounded apex. Mural rim and cryptocyst thoroughly 
recrystallized in holotype. Mural rim little salient, having a low tubercle midway along each leg of 
distal wall. Cryptocyst extends two-thirds to three-fourths zooecial length from proximal margin. 
Cryptocyst flat and nearly level with mural rim at proximal margin, strongly concave in region of 
opesiular indentations. Tremopores, if present, destroyed in fossilization. Opesia semicircular, 
broadly rounded distally, straight proximally, having a deep opesiular indentation at each proximo-
lateral corner. Opesiular indentations separated by a wide, frontally projecting tongue of the crypto-
cyst which forms frontal portion of polypid tube. 

B-zooecia truncated triangular in proximal half, rounded ogival in distal half. Greatest width 
slightly distal to middle of proximodistal axis, corresponding to position of opesiular indentations. 
Mural rim as in a-zooecia but lacking tubercles. Cryptocyst extends slightly more than half zooecial 
length from proximal margin. Cryptocyst shaped like that of a-zooecium; tremopores, if present, 
destroyed in fossilization. Opesia straight proximally, rounded ogival distally. Opesiular indentations 
deep, separated by a wide, very elongate, frontally projecting tongue of the cryptocyst which forms 
frontal portion of polypid tube. Distal and lateral margins of opesia bounded by a low ridge separat-
ing it from broad, flat, slightly depressed distal shelf which extends to mural rim. 
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measurements: Holotype: 

B-zooecia 

Lz (5) 0.33 (0.022) mm, 0.30-0.35 mm Lz (2) 0.63 (0.012) mm, 0.62-0.64 mm 
lz (5) 0.23 (0.028) mm, 0.20-0.26 mm lz (2) 0.24 (0.018) mm, 0.22-0.25 mm 

ho (5) 0.07 (0.010) mm, 0.06-0.09 mm 
lo (5) 0.13 (0.016) mm, 0.11-0.15 mm 

occurrence : Periarchus lydli zone: Inglis Limestone, central peninsular Florida 

Steginoporella cellariiformis, n. sp. 

(PL 2, fig. 3) 
material : Four zoarial fragments, holotype FGS 5367 and paratype A M N H 28215, locality FA-1 

(52-62 feet below top of quarry); paratype AMNH 28216, locality FLe-1 (9 feet below top of pit); 
paratype FGS 5368, locality FMr-2 (30 feet below top of quarry); Tubucellaria nodifera zone, Crys-
tal River Limestone 

diagnosis: Steginoporella having cellariiform zoaria; B-zooecia about twice as long as a-zooecia; 
and a-zooecia rhomboidal, about half as wide as long, and furnished with a pair of short, blunt, 
spinelike tubercles at distolateral corners of each opesia. Differs from S. jacksonica Canu and Bassler, 
5. incrustans Canu and Bassler, and 5. hexagonalis, n. sp., in zoarial habitus and in shape of a-zooecia; 
from 5. jacksonica and incrustans in size of a-zooecia; and from S. hexagonalis in size of both a-
and B-zooecia. 

description: Zoarium cellariiform; internodes cylindrical, slightly compressed, composed of 
eight longitudinal rows of zooecia, those in adjacent rows alternating in position. Each B-zooecium 
in position normally occupied by two a-zooecia. Thirty-six a-zooecia, six B-zooecia observed in larg-
est internode fragment (holotype). Articulating ends of internodes not preserved in specimens ex-
amined. 

A-zooecia normally rhomboidal with greatest width at middle of proximodistal axis; zooecia 
laterally adjacent to B-zooecia laterally compressed to rectangular shape. Proximal and distal mar-
gins straight, distal margin slightly rounded at corners. Mural rim smooth, little salient, with short, 
blunt, slightly distally inclined, spinelike tubercle at each distolateral corner. Cryptocyst extends 
two-thirds to three-fourths zooecial length from proximal margin. Cryptocyst flat and nearly level 
with mural rim at proximal margin, strongly concave in region of opesiular indentations. Crypto-
cyst perforated by about 20 evenly spaced, quincuncially arranged, circular tremopores. Opesia 
semicircular, broadly rounded distally, straight proximally, with small but distinct opesiular inden-
tation at each proximolateral corner. Opesiular indentations separated by a wide, frontally projecting 
tongue of the cryptocyst. Polypid tubes not evident probably because of poor preservation of speci-
mens. 

B-zooecia truncated triangular in proximal half, rounded ogival in distal half. Greatest width 
slightly distal to middle of proximodistal axis, corresponding to position of opesiular indentations. 
Mural rim as in a-zooecia, but lacking distolateral spines. Cryptocyst extends slightly more than 
half zooecial length from proximal margin. Cryptocyst shaped like that of a-zooecium and having 
tremopores in same arrangement and concentration. Opesia straight proximally, rounded ogival 
distally. Opesiular indentations large and broadly rounded, separated by narrow, frontally projecting 
tongue of the cryptocyst which forms frontal portion of polypid tube. Distal and lateral margins of 
opesia bounded by a low ridge separating it from broad, flat, slightly depressed distal shelf which 
extends to mural rim. 

measurements: Composite, holotype and paratypes: 

a-zooecia B-zooecia 

Lz (13) 0.43 (0.026) mm, 0.36-0.46 mm Lz (4) 0.89 (0.072) mm, 0.78-0.95 mm 
lz (13) 0.22 (0.009) mm, 0.20-0.23 mm lz (4) 0.32 (0.036) mm, 0.28-0.36 mm 

ho (13) 0.10 (0.015) mm, 0.08-0.13 mm ho (4) 0.28 (0.026) mm, 0.25-0.31 mm 
lo (13) 0.12 (0.017) mm, 0.10-0.15 mm lo (4) 0.22 (0.015) mm, 0.22-0.24 mm 
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occurrence : Tubucellaria nodifera zone: Crystal River Limestone, peninsular Florida 
discussion: S. cellariiformis is the only known species of Steginoporella having the cellariiform 

habitus, although Smittipora cellarioides Canu (1907, p. 81, PI. 3, fig. 4), a cellariiform species from 
the middle Eocene (Lutetian) of France, may belong to Steginoporella. Unfortunately, Canu's 
description and figure are too vague to permit comparison of this species with S. cellariiformis. 

S. cellariiformis resembles 5. fragilis Dartevelle (1933, p. 74, PI. 2, fig. 2) from the upper Eocene 
(Auversian) of Belgium in possessing rhomboidal a-zooecia, but S. fragilis occurs in eschariform 
zoaria. 

Steginoporella incrustans Canu and Bassler, 1920 

(PI. 2, fig. 5) 

" incrustans Canu and Bassler, 1920, U. S. Natl. Mus. Bull. 106, p. 263, PI. 40, 
figs. 2-6 

material : One zoarial fragment, specimen FGS 5369, locality FJ-6, Floridina antiqua zone, Crys-
tal River Limestone 

diagnosis: Steginoporella having membraniporiform zoaria; B-zooecia about twice as long as a-
zooecia; and a-zooecia rectangular, about half as wide as long, and furnished with a pair of low tuber-
cles at distolateral corners of each opesia. Differs from S. jacksonica Canu and Bassler and 5. cellari-
iformis, n. sp., in zoarial habitus; and from S. cellariiformis and S. hexagonalis, n. sp., in shape and 
size of a-zooecia. 

measurements: Specimen FGS 5369: 

a-zooecia B-zooecia 

Lz (5) 0.51 (0.093) mm, 0.38-0.63 mm Lz (1) 1.08 mm 
lz (5) 0.30 (0.062) mm, 0.22-0.36 mm lz (1) 0.44 mm 

ho (5) 0.11 (0.016) mm, 0.09-0.13 mm ho (1) 0.25 mm 
lo (5) 0.16 (0.028) mm, 0.12-0.19 mm lo (1) 0.34 mm 

occurrence : Floridina antiqua zone: Crystal River Limestone, panhandle Florida 
discussion: Canu and Bassler (1920) described 5. incrustans from the Chipola River just east of 

Marianna, Florida (loc. FJ-12), and also listed it from several localities in southeastern Alabama and 
southwestern Georgia. According to Canu and Bassler, S. incrustans differs from S. jacksonica in 
lacking tremopores, as well as in zoarial habitus. The specimen from locality FJ-6, however, dis-
plays distinct, although small, tremopores. 

Family Thalamoporel l idae Levinsen, 1902 

Genus Thalamoporella Hincks, 1887 

Thalamoporella ocalana, n. sp. 

(PI. 2, fig. 6) 

material : Three zoarial fragments, holotype FGS 5370 and para type AMNH 28217, locality 
FC-25 (0-15 feet below top of quarry); paratype FGS 5371, locality FMd-1 (depth 35-40 feet); 
Floridina antiqua zone, Crystal River Limestone 

diagnosis: Thalamoporella having relatively large, rhomboidal to rectangular autozooecia with 
finely and densely perforate cryptocysts and subcircular opesiae. Avicularia and ovicells unknown. 
Differs from T. prima Canu and Bassler in size of autozooecia. 

description: Zoarium eschariform, composed of a single lamina of zooecia arranged in longi-
tudinal rows, those in adjacent rows alternating in position. Twelve zooecia observed in largest 
zoarial fragment (holotype). 

Zooecia rhomboidal to rectangular, about one half to two thirds as wide as long. Distal margin 
rounded. Mural rim smooth, little salient, having sharp frontal edge. Cryptocyst extends three-
fourths to four-fifths zooecial length from proximal margin. Cryptocyst flat and nearly level with 
mural rim at proximal margin, strongly concave in region of opesiulae just proximal to opesia. Cryp-
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tocyst perforated by about 30-40 very small, circular tremopores and by a single pair of large, cir-
cular opesiulae. 

Opesiae subcircular to circular, curved to a shorter radius proximally. Proximal border of opesia 
slightly lower than mural rim, distal border slightly higher forming half-collar which terminates at 
each proximolateral corner in a small, rounded, circular tubercle. 

Avicularia and ovicells unknown. 
measurements: Composite, holotype and paratypes: 

occurrence : Floridina antiqua zone: Crystal River Limestone, peninsular Florida 
discussion: T. ocalana is the oldest known representative of Thalamoporella. An older species, 

Eschar a fragUis d'Orbigny, illustrated by Canu (1907, p. 80, PI. 11, figs. 5-7), from the middle Eocene 
(Lutetian) of France, may belong to Thalamoporella. 

Cdlularina Smitt, 1867, K. Vetensk.-Akad. Förhandl. Stockholm, v. 24, p. 279 
"Division" Cdlularina Smitt: Harmer, 1926, Siboga Exped. Rept., v. 28b, p. 190 

diagnosis : Anasca having delicate, usually cellariiform zoaria and chitinous or slightly calcified 
zooecia with reduced cryptocysts. Ovicells entozooecial, hyperstomial, or lacking; adventitious 
avicularia or vibracula commonly present. 

discussion: The name Scrupocellariacea is here proposed for the group generally designated 
"Division" Cellularina and comprising the families Farciminariidae Busk, Bicellariellidae Levinsen, 
Scrupocellariidae Levinsen, and Epistomiidae Gregory. 

Cdlaria tenella Lamarck, 1816, Histoire Naturelle des Animaux sans Vertèbres, tome 2, p. 135 
Nellia oculata Busk, 1852, Catalogue of Marine Polyzoa in the Collection of the British Museum, 

p t . 1, p . 18, PI. 64 , fig. 6 ; PI. 65 , fig. 4 ; C a n u a n d B a s s l e r , 1920, U . S. N a t l . M u s . B u l l . 106, 
p. 196, PI. 82, figs. 6-10; McGuirt , 1941, La. Dept. Conserv. Geol. Bull. 21, p. 66, PI. 2, fig. 5 

Farcimia tenella (Lamarck) : Canu, 1907, Annales de Paleontologie, tome 2, p. 76, PI. 10, figs. 36, 37 

material : Two zoarial fragments, specimen FGS 5372, locality FG-1 (5 feet below top of quarry), 
and specimen AMNH 28218, locality FA-1 (40-45 feet below top of quarry), Tubucellaria nodifera 
zone, Crystal River Limestone 

diagnosis: Nellia having relatively small zooecia of same width on all four faces of zoarium and 
having two small adventitious avicularia at proximolateral corners of gymnocyst of each zooecium. 
Differs from N. bifaciata Canu and Bassler in having zooecia of equal width in all rows and from 
N. oscitans, n. sp., in having smaller zooecia and in lacking a subapertural avicularium. 

measurements: Composite of two specimens: 

Lz (10) 0.57 (0.011) mm, 0.55-0.58 mm ha (10) 0.38 (0.012) mm, 0.36-0.40 mm 
lz (10) 0.20 (0.016) mm, 0.17-0.22 mm la (10) 0.13 (0.013) mm, 0.12-0.15 mm 

occurrence : Avon Park Formation, central peninsular Florida. Periarchus lyelli zone: Inglis 
Limestone, central peninsular Florida; Williston Limestone, panhandle and peninsular Florida. 
Tubucdlaria nodifera zone: Cocoa Sand, central Alabama; Crystal River Limestone, panhandle and 
peninsular Florida, southwestern Georgia. Floridina antiqua zone: Pachuta Marl, western Alabama; 
Crystal River Limestone, panhandle and peninsular Florida, southwestern Georgia. Spondylus 
dumosus zone: Bumpnose Limestone, panhandle Florida 

Lz (13) 0.62 (0.018) mm, 0.58-0.64 mm 
lz (14) 0.36 (0.026) mm, 0.31-0.40 mm 

ho (15) 0.15 (0.011) mm, 0.13-0.17 mm 
lo (16) 0.15 (0.011) mm. 0.14-0.17 mm 

Superfamily Scrupocel lariacea Levinsen, 1909 

Family Farciminariidae Busk, 1884 

Genus Nellia Busk, 1852 

Nellia tenella (Lamarck, 1816) 

(PI. 1, fig. 14) 

 on July 24, 2015memoirs.gsapubs.orgDownloaded from 

http://memoirs.gsapubs.org/


60 L A T E E O C E N E Z O O G E O G R A P H Y O F E A S T E R N G U L F C O A S T R E G I O N 

discussion: This ubiquitous species occurs in Eocene-Pleistocene sediments throughout the 
tropical zone and is still living in the Red Sea, the Indian Ocean, the Pacific Ocean, the Gulf of 
Mexico, the Atlantic Ocean, and the Mediterranean Sea. 

Nellia oscitans, n. sp. 

(PI. 1, fig. 12) 
material : Four zoarial fragments, holotype FGS S373, locality FLe-10, and paratype A M N H 

28219, locality FA-1 (45-52 feet below top of quarry), Williston Limestone; paratype FGS 5374, 
locality FLe-41, Inglis Limestone; paratype A M N H 28220, locality FLe-7, Tubucellaria nodifera 
zone, Crystal River Limestone 

diagnosis: Nellia having relatively large zooecia of same width on all four faces of zoarium and 
having two small adventitious avicularia at proximolateral corners of gymnocyst of each zooecium 
and a third avicularium at proximal margin of aperture. Differs from N. tenella (Lamarck) and N. 
bifaciata Canu and Bassler in having larger zooecia and a subapertural avicularium. 

description: Zoarium cellariiform; internodes slender, square in cross section, each composed of a 
single row of zooecia on each of the four faces; zooecia on adjacent faces alternating in position. Six-
teen zooecia observed in largest internode fragment (paratype A M N H 28219). Articulating ends of 
internodes blunt, tapering, equipped with a single opening (as in living species with a single chiti-
nous connecting tube). 

Zooecia claviform, rounded distally, pointed proximally, about one-fourth as wide as long. Moder-
ately convex, granular gymnocyst extends one-half zooecial length from proximal margin. Mural 
rim smooth, not salient. Aperture elongate elliptical, rounded at ends, straight on sides. 

Single adventitious avicularium on midline of each zooecium just proximal to aperture. Rostrum 
of avicularium points proximally and projects perpendicularly outward from gymnocyst. 

Pair of adventitious avicularia on proximolateral corners of gymnocyst of each zooecium. Rostra 
of avicularia point obliquely proximally and laterally around edge of aperture of proximally adjacent 
zooecium. Avicularia without mandibular condyles or cross-bars. 

Ovicells unknown. 
measurements: Composite, holotype, and paratypes: 

Lz (6) 0.75 (0.090) mm, 0.64-0.88 mm ha (6) 0.39 (0.026) mm, 0.34-0.41 mm 
Iz (7) 0.31 (0.021) mm, 0.29-0.34 mm la (7) 0.14 (0.010) mm, 0.13-0.15 mm 

occurrence : Periarchus lyelli zone: Inglis Limestone, central peninsular Florida; Williston 
Limestone, central peninsular Florida. Tubucellaria nodifera zone: Crystal River Limestone, central 
peninsular Florida 

discussion: The subapertural avicularia, which make this species so distinct from other species 
of Nellia, are often worn away. 

Suborder ACANTHOSTEGA Levinsen, 1902 

"Division" Acanthostega Levinsen, 1902, Vidensk. Medd. Naturh. Foren. K^benhavn, p. 2 
"Cribrimorphs" Lang, 1916, Geol. Mag., Dec. 6, v. 3, p. 76 
"Division" Cribrimorpha Lang, Harmer, 1926, Siboga Exped. Rept., v. 28b, p. 191 

discussion: Even though Lang's term "Cribrimorpha" is more widely used, the name Acantho-
stega has priority of publication and is not an improperly compounded etymological hybrid. 

Family Cribri l inidae Hincks, 1879 

Genus Metracolposa Canu and Bassler, 1917 

Metracolposa incrustans, n. sp. 

(PI. 2, fig. 9) 

material : Two zoarial fragments, holotype FGS 5375, locality FJ-5 (11-12 feet below top of 
quarry), Floridina antigua zone, Crystal River Limestone, and paratype A M N H 28221, locality 
FA-1 (45 feet below top of quarry), Tubucellaria nodifera zone, Crystal River Limestone 
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diagnosis: Metracolposa having membraniporiform zoaria; rhomboidal to rectangular zooecia; 
subcircular to subrectangular orifices each with a pair of lateral condyles and three pairs of distal 
spines; and costulate ovicells. Avicularia lacking. Differs from M. brevis Canu and Bassler, M. 
grandis Canu and Bassler, M. robusta Canu and Bassler, and M. cylindrica Canu and Bassler in 
zoarial habitus, in possessing lateral condyles and spines, and in having costulate ovicells; from M. 
grandis, M. robusta, and M. cylindrica in lacking avicularia; and from M. complanala Canu and 
Bassler in having more distal spines and in having condyles and costulate ovicells. 

description: Zoarium membraniporiform, encrusting specimens of other Bryozoa or of Lepido-
cyclina; composed of zooecia in radiating rows, those in adjacent rows alternating in position. Number 
of rows increases away from ancestrula by bifurcation. Twenty-five autozooecia, six ovicelled zooecia 
observed in larger zoarial fragment (holotype). 

Zooecia rhomboidal to rectangular, straight proximally, rounded distally, about one-half to two-
thirds as wide as long. Zooecial borders marked by deeply incised furrows. Frontal shield strongly 
convex, composed of seven to ten pairs of flat, triangular costulae and a curved apertural bar, all 
of which extend to zooecial borders. Adjacent costulae separated by four to eight evenly spaced, 
circular lacunae. Distal ends of costulae sometimes marked by a raised median ridge which con-
tinues to orifice as a mucro. Lumen pores not discernible. 

Orifices subcircular to subrectangular, generally more arcuate distally. Lateral margins of orifice 
interrupted by a pair of condyles placed just below and distal to apertural bar. Distal margins of 
autozooecial orifices bear three pairs of hollow spines. Orifices of ovicelled zooecia like those of auto-
zooecia but slightly wider and lacking distal spines. Distal margins of orifices of ovicelled zooecia 
hidden. 

Ovicells hyperstomial, bulbous, elongate, deeply immersed in frontal walls of distally adjacent 
zooecia, bordered laterally and distally by flat, narrow rim. Oral margin arcuate, making angles of 
45-50 degrees with frontal surface of zooecium. Surface of ovicell composed of six to eight pairs of 
flat, triangular costulae; adjacent costulae separated by three to five inconspicuous lacunae. Distal 
ends of costulae fused to form a thick, raised median ridge that projects proximally as a mucro. 

measurements: Composite, holotype and para type: 

autozooecia ovicelled zooecia 

Lz (10) 0.90 (0.148) mm, 0.77-1.26 mm lo (5) 0.22 (0.012) mm, 0.21-0.23 mm 
lz (10) 0.58 (0.053) mm, 0.48-0.63 mm Lov (5) 0.56 (0.051) mm, 0.47-0.60 mm 

ho (10) 0.19 (0.013) mm, 0.17-0.21 mm 
lo (10) 0.19 (0.010) mm, 0.18-0.21 mm 

occurrence : Tubucellaria nodifera zone: Crystal River Limestone, northern peninsular Florida. 
Floridina antiqua zone: Crystal River Limestone, panhandle Florida 

discussion: This curious species is apparently the ancestor of the other four American species 
of Metracolposa, M. brevis, M. grandis, M. robusta, and M. cylindrica, all of which occur only in 
the Castle Hayne Marl (upper Jacksonian) of the Carolinas. Primitive features exhibited by M. 
incrustans include membraniporiform habitus, relatively small zooecia, nearly equidimensional 
orifices having distal spines, little disparity in width of orifices of autozooecia and ovicelled zooecia, 
lack of avicularia, distinctness of costulae, and presence of costulae on ovicells. 

In size and shape of zooecia and in lack of avicularia, M. incrustans resembles M. brevis, but the 
latter species has wider zooecia, wider and lower orifices, and smooth ovicells. In all probability, 
M. incrustans gave rise to M. brevis-, the two species had become allopatric by late Jacksonian time, 
and then M. brevis gave rise to the other species of Metracolposa. 

M. incrustans is very closely akin to the only known non-American species of Metracolposa, M. 
complanata Canu and Bassler (1929a, p. 37, PI. 2, fig. 13), which occurs in the upper Eocene (Auver-
sian) of Belgium. The latter species displays membraniporiform habitus, relatively small zooecia, 
nearly equidimensional orifices, and little disparity in width of orifices of autozooecia and ovicelled 
zooecia, and lacks avicularia. However, M. complanata has considerably narrower zooecia (lz, 0.35 
mm), lacks condyles, has more costulae (12 pairs per zooecium), has fewer distal spines (two pairs 
per zooecium), and lacks costulation on its ovicells. 

The structure of the ovicells of M. incrustans (Fig. 29) is particularly noteworthy. Each ovicell 
is the mirror image of an autozooecium, although the ovicell has a more strongly arched frontal 

 on July 24, 2015memoirs.gsapubs.orgDownloaded from 

http://memoirs.gsapubs.org/


62 L A T E E O C E N E Z O O G E O G R A P H Y OF E A S T E R N G U L F C O A S T R E G I O N 

surface comprising fewer costulae with a stronger median carina. In other species of Metracolposa 
costulation of the ovicell is lost, and the ovicell is either entirely smooth or finely perforate. The 
median carina, however, is usually retained and is commonly bordered by a crescentic groove on 
either side. 

F igure 29. Structure of Metracolposa incrustans, n. sp. Structure of species illustrated by one 
autozooecium and one ovicelled zooecium. X 50 (approximately). 

Suborder ASCOPHORA Levinsen, 1909 

Family Schizopore l l idae Jullien, 1883 

Genus Schizoporella Hincks, 1877 

Schizoporella gunteri, n. sp. 

(PL 3, fig. 6) 

mater ia l : Three zoarial fragments, holotype FGS 5376 and paratype A M N H 28222, locality 
FJ-9 (15 feet below top of quarry); paratype FGS 5377, locality FJ-4; Floridina antiqua zone, Crystal 
River Limestone 

diagnosis: Schizoporella having unilaminar eschariform zoaria and rhomboidal zooecia with 
wide rimules and five pairs of marginal adventitious avicularia regenerated from tremopores. Differs 
from S. viminea (Lonsdale), S. linea (Lonsdale), and 5 . marginata (Canu and Bassler) in having 
unilaminar zoaria, wide rimules, and more than one pair of avicularia per zooecium. 

descr ipt ion: Zoarium eschariform, composed of a single lamina of zooecia arranged in longi-
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tudinal rows, those in adjacent rows alternating in position. Thirty zooecia observed in largest 
zoarial fragment (paratype AMNH 28222). 

Zooecia rhomboidal, about half as long as wide, straight on all edges. Zooecial borders marked 
by distinct, but shallow, grooves. Frontal wall moderately convex with apex just proximal to orifice, 
smooth, perforated by about SO circular tremopores arranged quincuncially but tending to be some-
what irregularly disposed. Tremopores constitute less than half the frontal surface. 

Orifices slightly proximal to distal edges of zooecia. Orifices spade-shaped; distal margin rounded 
ogival; proximal margin semicircular, curved to a shorter radius than distal margin forming a wide, 
shallow rimule. Each orifice, including rimule, surrounded by a low, thin peristome. 

Adventitious avicularia small, triangular, lacking pivotal bars or condyles. Avicularia disposed 
in pairs, five pairs occurring around margin of each zooecium. Most distal pair occurs at distolateral 
corners of zooecium, slightly distal to orifice. Most proximal pair occurs at proximolateral corners 
of zooecium. Other three pairs evenly spaced between distal and proximal pairs. Rostra of avicularia 
point toward distal margin of zooecium. 

Dorsal surface of zoarium smooth, having slightly convex ridges, corresponding to lines of zooecia, 
separated by furrows. 

Ovicells unknown. 
measurements: Composite, holotype and paratypes: 

Lz (6) 0.80 (0.055) mm, 0.71-0.86 mm lo (6) 0.14 (0.006) mm, 0.13-0.15 mm 
lz (6) 0.50 (0.020) mm! 0.49-0.54 mm Lav (6) 0.06 (0.009) mm, 0.05-0.08 mm 

ho (6) 0.19 (0.010) mm, 0.17-0.20 mm 

occurrence : Floridina antigua zone: Crystal River Limestone, panhandle Florida 
discussion: The multiplicity of pairs of avicularia and the wideness of rimules make S. gunteri 

quite distinct from other species of Schizoporella, perhaps enough so to warrant erection of a genus 
for its reception. 

derivation o f name: This species is named in honor of Dr. Herman Gunter. 

Family Umbonulidae Canu, 1904 

Genus Hippopleurifera Canu and Bassler, 1924 

Hippopleurifera Canu and Bassler, 1924, Bull. Soc. Ge'ol. France, ser. 4, tome 24, p. 679 
"Hippofleurifera" Canu, 1925, Bull. Soc. G£ol. France, se'r. 4, tome 25, p. 764 

type species: Eschara Uauriculala Reuss, 1848, Haidingers Naturwiss. Abhandl., Band 2, p. 66 
PI. 9, fig. 29. Miocene, Austria 

diagnosis: Umbonulidae having frontal walls imperforate except for marginal areolae; oral 
condyles and spines; globular, hyperstomial ovicells ornamented with coarse perforations, slitlike 
perforations, and/or large pits; and paired or single, lateral-suboral, adventitious avicularia. Differ 
from Umbonula Hincks in having oral condyles and spines. 

range: Middle Eocene-Recent, Europe; upper Eocene-Recent, North America; Recent, Pacific 
Ocean . 

discussion: Brown (1949), in his redescription of Hippomenella Canu and Bassler and of its 
type species, Lepralia mucronelliformis Waters, stated that of the 15 species referred by Canu and 
Bassler (1920, p. 379-393) to Hippomenella, only two appear to be congeneric with H. mucronel-
liformis. The others differ from Hippomenella in structure and ornamentation of ovicells and in 
structure of frontal walls; Brown referred four of these species, H. radicata, H. rotula, H. crassicollis, 
and H. capitimortis, to the genus Hippopleurifera Canu and Bassler. Hastings (1949), in her re-
description of Hippopleurifera, agreed with Brown that most of Canu and Bassler's species described 
as Hippomenella should be referred to Hippopleurifera, but she cited structure of the operculum as 
the chief distinguishing feature. Hastings also referred Hippomenella incondita Canu and Bassler 
to Hippopleurifera. 

Hippopleurifera rotula (Canu and Bassler, 1920) 

(PI. 2, fig. 12) 
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Hippomenella rotula Canu and Bassler, 1920, U. S. Natl. Mus. Bull. 106, p. 381, PI. 49 figs 4-14 
Hippopleurifera rotula (Canu and Bassler): Brown, 1949, Jour. Linnean Soc. London'(Zoology) 

v. 41, p. 517; Hastings, 1949, Jour. Linneail Soc. London (Zoology), v. 41, p. 525 
ppomenella incondita Canu and Bassler: McGuirt , 1941, La. Dept. Conserv. Geol. Bull 21 d 76 
PI. 20, figs. 7, 8, 10-12 (not Canu and Bassler, 1920) , v- , 

material : Two zoarial fragments, specimen FGS 5378, locality FLe-27, Inglis Limestone, and 
specimen AMNH 28223, locality AC1-1, Moodys Marl 

diagnosis: Hippopleurifera having bilaminar eschariform zoaria; rhomboidal zooecia; semiel-
liptical orifices with inconspicuous condyles and mucronate proximal hps; globular ovicells with 
large submarginal perforations; and one or two small, lateral-suboral avicularia on each zooecium. 
Differs from H. radicata (Canu and Bassler) and H. crassicollis (Canu and Bassler) in zoarial habitus; 
from H. radicata, H. crassicollis, H. incondita (Canu and Bassler), and II. costulata (Canu and Bas-
sler) in lacking oral spines; and from H. incondita in pattern of perforations on ovicells. 

measurements: Composite of two specimens: 

Lz (8) 0.65 (0.020) mm, 0.62-0.69 mm lo (8) 0.18 (0.009) mm, 0.16-0.19 mm 
lz (8) 0.47 (0.031) mm, 0.43-0.52 mm Lav (8) 0.09 (0.012) mm, 0.07-0.11 mm 

ho (8) 0.17 (0.012) mm, 0.15-0.19 mm 

occurrence : Periarchus lyelli zone: Moodys Marl, western Alabama; Inglis Limestone, northern 
peninsular Florida; Williston Limestone, northern peninsular Florida. TubuceUaria nodifera zone: 
Cocoa Sand, central Alabama 

Hippopleurifera radicata iCanu and Bassler, 1920) 

(PI. 2, fig. 11) 

Hippomenella radicata Canu and Bassler , 1920, U. S. Natl. Mus. Bull. 106, p. 387, PI. 50, figs 
19-24; McGuirt , 1941, La. Dept. Conserv. Geol. Bull. 21, p. 77, PI. 21, figs. 3, 6 

Hippopleurifera radicata (Canu and Bassler): Brown, 1949, Jour. Linnean Soc. London (Zoology), 
v. 41, p. 517; Hastings, 1949, Jour. Linnean Soc. London (Zoology), v. 41, p. 525 

material : Two zoarial fragments, specimen FGS 5379, locality FA-1 (57-62 feet below top of 
quarry), Tubucellaria nodifera zone, Crystal River Limestone; and specimen AMNH 28224, locality 
FLe-41, Inglis Limestone. 

diagnosis: Hippopleurifera having petraliiform zoaria; rhomboidal to rectangular zooecia; ellipti-
cal orifices with inconspicuous condyles and three pairs of spines each (two pairs in ovicelled zooecia); 
globular ovicells with central portions perforated by circular, quincuncially arranged pores and with 
margins perforated by slitlike openings; and one or two lateral-suboral avicularia per zooecium. 
Differs from II. rotula (Canu and Bassler), H. incondita (Canu and Bassler), II. crassicollis (Canu 
and Bassler), and H. costulata (Canu and Bassler) in zoarial architecture; and from H. incondita in 
number of oral spines and ornamentation of ovicells. 

measurements: Composite of two specimens: 

Lz (6) 0.72 (0.084) mm, 0.60-0.82 mm lo (6) 0.16 (0.012) mm, 0.15-0.17 mm 
lz (6) 0.39 (0.036) mm, 0.34-0.43 mm Lov (6) 0.36 (0.021) mm, 0.33-0.39 mm 

ho (6) 0.19 (0.022) mm, 0.15-0.21 mm Lav (6) 0.10 (0.011) mm, 0.09-0.12 mm 

occurrence : Periarchus lyelli zone: Inglis Limestone, central peninsular Florida; Williston Lime-
stone, central peninsular Florida. Tubucellaria nodifera zone: Crystal River Limestone, northern 
peninsular Florida. 

Hippopleurifera incondita (Canu and Bassler, 1920) 

(PI. 2, fig. 10) 

Hippomenella incondita Canu and Bassler , 1920, U. S. Natl. Mus. Bull. 106, p. 383, PI. 50, figs 1-8 
Hippopleurifera incondita (Canu and Bassler): Hastings, 1949, Jour. Linnean Soc. London (Zooloev) 

\T ¿11 r\ v aJJi 
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material: Two zoarial fragments, specimen FGS 5380, locality FA-1 (15 feet below top of quarry) 
Tubucellaria nodifera zone, Crystal River Limestone, and specimen AMNH 28225, locality AW-1 
(base of quarry), Pachuta Marl. 

diagnosis: Hippopleurifera having bilaminar eschariform zoaria; rhomboidal zooecia; semi-
elliptical orifices with conspicuous condyles and mucronate proximal lips and each with a single pair 
of spines; globular ovicells with two large, symmetrically disposed perforations and smaller perfora-
tions arranged in two median longitudinal lines; and one or two small lateral-suboral avicularia on 
each zooecium. Differs from H. radicata (Canu and Bassler) and H. crassicollis (Canu and Bassler) 
in zoarial habitus; from H. rotida (Canu and Bassler) in having oral spines and in pattern of perfora-
tions on ovicells; from H. costulata (Canu and Bassler) in having wider zoarial fronds, mucronate 
orifices, and a single pair of oral spines and in lacking a peristome. 

measurements: Composite of two specimens: 

Lz (6) 0 75 (0 083) mm, 0.62-0.86 mm lo (6) 0.15 (0.013) mm, 0.14-0.17 mm 
]z 6 0.41 0 038 mm 0.36-0.47 mm Lov (6) 0.32 (0.033) mm, 0.28-0.36 mm 

ho (6) 0.15 (0.022) mm, 0.11-0.18 mm Lav (6) 0.06 (0.006) mm, 0.05-0.07 mm 

occurrence : Tubucellaria nodifera zone: Crystal River Limestone, peninsular Florida. Floridina 
antigua zone: Pachuta Marl, western Alabama; Crystal River Limestone, panhandle and peninsular 
Florida. 

discussion: Canu and Bassler (1920) reported this characteristic middle and upper Jacksoman 
species from eastern Mississippi, Georgia, and South Carolina. The species discussed and illustrated 
by McGuirt (1941, p. 76, PI. 20, figs. 7, 8, 10-12) as H. incondita from the Moodys Marl at Bunker 
Hill, Louisiana, appears to be H. rotula. 

Hippopleurifera crassicollis (Canu and Bassler, 1920) 

(PI. 2, fig. 7) 

Hippomenella crassicollis Canu and Bassler, 1920, U. S. Natl. Mus. Bull. 106, p. 392, PI. 51, figs. 

Hippopkurifera crassicollis (Canu and Bassler): Brown, 1949, Jour. Linnean Soc. London (Zoology), 
v. 41, p. 517 

material : Two zoarial fragments, specimen FGS 5381, locality FJ-5 (0-1 foot below top of 
quarry), Floridina antigua zone, Crystal River Limestone, and specimen AMNH 28226, locality 
FA-1 (5 feet below top of quarry), Tubucellaria nodifera zone, Crystal River Limestone. 

diagnosis: Hippopleurifera having membraniporiform zoaria; rhomboidal zooecia; elliptical 
orifices with conspicuous condyles and thick peristomes each with two or three pairs of spines; globular 
ovicells with perforations arranged in radial rows; and one or two lateral-suboral avicularia on each 
zooecium. Differs from H. rotula (Canu and Bassler), H. radicata (Canu and Bassler), H. tncondita 
(Canu and Bassler), and H. costulata (Canu and Bassler) in zoarial habitus, in ornamentation of ovi-
cells, and in other respects. 

measurements: Composite of two specimens: 

Lz (6) 0.71 (0.109) mm, 0.60-0.89 mm lo (6) 0.17 (0.004) mm, 0.16-0.17 mm 
lz (6 0.56 (0.028) mm, 0.52-0.60 mm Lov (3) 0.39 0.043 mm, 0.34-0.43 mm 
ho (6) 0.19 (0.018) mm, 0.17-0.22 mm Lav (6) 0.14 (0.023) mm, 0.10-0.17 mm 

occurrence : Tubucellaria nodifera zone: Crystal River Limestone, panhandle and peninsular 
Florida. Floridina antigua zone: Pachuta Marl, western Alabama; Crystal River Limestone, eastern 
Alabama, panhandle and peninsular Florida, and southwestern Georgia. 

discussion: Canu and Bassler (1920) reported this species from the Marianna Limestone and 
Byram Marl (Oligocene) of Mississippi. 

Hippopleurifera costulata (Canu and Bassler, 1920) 

(PI. 2, fig. 8) 
Hippomenella costulata Canu and Bassler, 1920, U. S. Natl. Mus. Bull. 106, p 385 PI. 86, figs. 14-19 
Hippopleurifera costulata (Canu and Bassler): Brown, 1949, Jour. Linnean Soc. London (Zoology), 

v. 41, p. 517 
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mater ia l : Two zoarial fragments, specimen FGS 5382, locality FJ-5 (0-1 foot below top of 
quarry), Floridina antique, zone, Crystal River Limestone, and specimen A M N H 28227 localitv 
AC1-1, Red Bluff Marl. ' y 

diagnosis: Hippopleuriferahavingsubcylindrical, bilaminar eschariformzoaria; claviform zooecia; 
elliptical orifices with distinct condyles and thin, salient peristomes, each having two or three pairs of 
spines; globular ovicells with radial slits and usually two larger circular pores; and one or two lateral 
avicularia on each zooecium. Differs from H. radicata (Canu and Bassler) and H. crassicollis (Canu 
and Bassler) in zoarial habitus; and from H. rotula (Canu and Bassler) and H. incondita (Canu and 
Bassler) m having peristomes and lateral rather than lateral-suboral avicularia. 

measurements: Composite of two specimens: 

^ $ n 2 ? S ' n o l l m m ' m m 1 0 ( S ) ° ' 1 5 (0-007) mm, 0.15-0.16 mm 
h20 § SI? ffi Z ; o^ofs r L a v (5 ) °-12 ( a 0 2 2 ) m m - °-10-°-13 m m 

o c c u r r e n c e : Floridina antiqua zone: Pachuta Marl, western Alabama; Crystal River Limestone, 
panhandle and peninsular Florida. Spondylus dumosus zone: "Shubuta" Clay, western Alabama-
Red Bluff Marl, western Alabama; Bumpnose Limestone, eastern Alabama and panhandle Florida' 

Family E x o c h e l l i d a e Bassler, 1935 

Genus Didymosella Canu and Bassler, 1917 

Didymosella irregularis, n. sp. 

(PI. 2, fig. 13) 
mater ia l : Three zoarial fragments, holotype FGS 5383, locality FLe-42, and paratype A M N H 

28228, locality FLe-33, Inglis Limestone; paratype FGS 5384, locality FG-1 (26-33 feet below top of 
quarry), Williston Limestone. 

diagnosis: Didymosella having unilaminar eschariform zoaria; irregularly rhomboidal zooecia-
subcircular orifices with thick, hoodlike peristomes each having two or three pairs of spines; large^ 
irregularly disposed tremopores; hyperstomial ovicells; and an adventitious avicularium on each 
zooecium. Differs from D. crassa Canu and Bassler in having larger and more irregularly disposed 
tremopores and less disparity in size of tremopores and suboral pores. 

descr ipt ion : Zoarium eschariform, composed of a single lamina of zooecia arranged in longitudinal 
rows, those in adjacent rows alternating in position. More than 100 autozooecia, four ovicelled zooecia 
observed in largest zoarial fragment (paratype FGS 5384). 

Autozooecia irregularly rhomboidal, about half as wide as long, rounded distally. Zooecial border 
indistinct. Frontal wall barely convex, perforated by 10-20 large, circular, irregularly disposed tremo-
pores and by a pair of suboral pores slightly larger than tremopores. Tremopores constitute less than 
half the frontal surface. 

Orifices subcircular, oblique to frontal surface, surrounded by low, thick peristomes which support 
two or three pairs of small, hollow spines distally. Distal margin of peristome curves upward to form 
hoodlike projection. 

Single adventitious avicularium present at margin of each zooecium on either right or left side of 
orifice and commonly slightly proximal to orifice. Avicularium subtriangular with distinct rostrum 
pointing distolaterally, lacking pivotal bar or condyles. 

Ovicell-bearing zooecia like autozooecia but lacking suboral pores and having small, globular, 
hyperstomial ovicells deeply immersed in distally adjacent zooecia. Surfaces of ovicells broken in all 
of type specimens. 

measurements: Composite, holotype and paratypes: 

$ n t l f n X f f l m m ' n ^ S m m T 1 0 ° ' 2 2 ( ° - 0 0 7 ) m m > 0-22-0.23 mm 
hn $ n ifi n 097 m m ' n i l n ' i n m m L ° V ( 3 ) ° ' 2 3 ( 0 0 3 0 ) m m > 0-20-0.26 mm 
ho (5) 0.16 (0.027) mm, 0.14^0.20 mm Lav (5) 0.18 (0.035) m i ^ 0.14-0.22 mm 

o c c u r r e n c e : Periarchus lyelli zone: Inglis Limestone, central peninsular Florida; Williston Lime-
stone, central peninsular Florida. 
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Family Smittinidae Levinsen, 1909 

Genus Plagiosmittia Canu and Bassler, 1917 

Plagiosmittia regularis Canu and Bassler, 1917 

(PI. 3, fig. 7) 
Plagiosmittia regularis Canu and Bassler, 1917, U. S. Natl. Mus. liull. 96, p. 51, PI. 5, fig. 4; 1920, 

U. S. Natl. Mus. Bull. 106, p. 472, PI. 61, figs. 9-13 

material : Two zoarial fragments, specimen FGS 5385, locality FJ-6, Floridina antiqua zone, 
Crystal River Limestone, and specimen A M N H 28229, locality FA-1 (52-57 feet below top of quarry), 
Tubucellaria nodifera zone, Crystal River Limestone. 

diagnosis: Plagiosmittia having bilaminar eschariform zoaria; long, rectangular zooecia; numerous 
small, quincuncially arranged tremopores; salient peristomes; small, porous ovicells; and median 
peristomial avicularia directed obliquely toward proximal margins of zooecia. Differs from P. in-
crustans, n. sp., in zoarial habitus, in shape of zooecia, in number, size, and arrangement of tremopores, 
and in orientation of peristomial avicularia. 

measurements: Composite of two specimens: 

Lz (5) 0.73 (0.061) mm, 0.63-0.77 mm lo (5) 0.11 (0.012) mm, 0.10-0.13 mm 
lz (5) 0.22 (0.025) mm, 0.19-0.26 mm Lov (3) 0.17 (0.005) mm, 0.17-0.18 mm 
ho (5) 0.15 (0.019) mm, 0.12-0.17 mm Lav (5) 0.12 (0.011) mm, 0.10-0.13 mm 

occurrence : Periarchus lyelli zone: Williston Limestone, peninsular Florida. Tubucellaria nodifera 
zone: Crystal River Limestone, peninsular Florida. Floridina antiqua zone: Pachuta Marl, western 
Alabama; Crystal River Limestone, eastern Alabama, panhandle Florida, and southwestern Georgia. 

discussion: Smittia derwiesi Canu (1908, p. 94, PI. 7, fig. 1) from the middle Eocene (Lutetian) 
of France may well be the ancestor of P. regularis. 

Plagiosmittia incrustans, n. sp. 

(PI. 3, fig. 5) 

material : One zoarial fragment, holotype FGS 5386, locality FC-24, Tubucellaria nodifera zone, 
Crystal River Limestone. 

diagnosis: Plagiosmittia having membraniporiform zoaria; irregularly rhomboidal zooecia; few 
large, irregularly arranged tremopores; salient peristomes; small, porous ovicells; and submedian 
peristomial avicularia directed obliquely toward distal margins of zooecia. Differs from P. regularis 
Canu and Bassler in zoarial habitus, in shape of zooecia, in number, size, and arrangement of tremo-
pores, and in orientation of peristomial avicularia. 

description: Zoarium membraniporiform, encrusting Beisselina; zooecia arranged in rows radiat-
ing in all directions from ancestrular region (broken in holotype); number of zooecial rows increases 
distally from ancestrular region by bifurcation. About 30 autozooecia, 20 ovicelled zooecia observed 
in holotype. 

Zooecia irregularly rhomboidal, about half as wide as long, rounded distally. Zooecial borders in-
distinct. Frontal wall flat, perforated by about 10-20 large, circular to polygonal tremopores. Tremo-
pores make up more than half the frontal surface. Frontal surface between tremopores consists of 
irregularly intersecting ridges. 

Primary orifices not visible from exterior. Secondary orifices comma-shaped, formed by thick 
salient peristomes with pseudorimules at proximal margins. 

Single adventitious avicularium on peristome of each zooecium. Proximal end of avicularium near 
middle of proximal margin of secondary orifice; rostrum of avicularium extends distally and com-
monly laterally nearly to distal margin of peristome on either right or left side of secondary orifice. 
Rostrum rises obliquely from frontal surface as it extends distally. Avicularia provided with fragile 
mandibular cross bars which are broken in most zooecia. 

Ovicells hyperstomial, globular, perforated with fine, quincuncially arranged pores, and bordered 
distally and laterally by a narrow rim. Oral margin of ovicell covered by distal margin of peristome. 
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measurements: Holotype: 

Lz (6) 0.52 (0.049) mm, 0.46-0.60 mm 
lz (6) 0.30 (0.032) mm, 0.26-0.34 mm 

ho (6) 0.17 (0.010) mm, 0.16-0.19 mm 

lo (6) 0.14 (0.010) mm, 0.13-0.15 mm 
Lov (4) 0.26 (0.023) mm, 0.22-0.28 mm 
Lav (6) 0.18 (0.020) mm, 0.15-0.21 mm 

occurrence : Tttbucellaria nodifera zone: Crystal River Limestone, central peninsular Florida. 

material : Five zoarial fragments, holotype FGS 5387, locality FLe-43; paratype AMNH 28230, 
locality FLe-37; paratype AMNH 28231, locality FLe-29; paratype FGS 5388, locality FLe-33; 
Inglis Limestone; paratype FGS 5389, locality FLe-10, Williston Limestone. 

diagnosis: Tubucellaria having internodes composed of eight longitudinal rows of small, crowded 
zooecia with thick, salient peristomes constricted at base. Differs from T. nodifera Canu and Bassler, 
T. parviporosa Canu and Bassler, T. fallax Canu and Bassler, and T. ricksburgica Canu and Bassler 
in number of zooecial rows and in shape of peristomes; from T. nodifera and T. vicksburgica in having 
smaller zooecia; and from T. nodifera in lacking tuberosities. 

description: Zoarium cellariiform; internodes cylindrical, composed of eight longitudinal rows 
of zooecia, those in adjacent rows alternating in position. Thirty-two zooecia observed in largest 
internode fragment (paratype A M N H 28230). Articulating ends of internodes not preserved in 
specimens examined. 

Zooecia claviform, about one third as wide as long, rounded distally, pointed proximally. Zooecial 
borders marked by shallow grooves. Frontal wall strongly convex in distal two thirds, slightly convex 
in proximal one third; apex of frontal just proximal to ascopore. Frontal surface perforated by 60 
or more small, circular to polygonal tremopores arranged quincuncially. Tremopores constitute 
about half of frontal surface; area between tremopores consists of two sets of intersecting ridges, 
of which longitudinal set is more prominent. 

Primary orifices not visible from exterior. Secondary orifices circular, placed at apices of long, 
thick, truncated conical peristomes ornamented with radially disposed ridges separated by rows of 
tremopores. Apices of peristomes offset toward distal margin of zooecia. 

Each zooecium provided with single ascopore at junction of peristome and frontal wall. Ascopore 
circular, about twice as large as tremopores. 

Ovicelled zooecia like autozooecia but having longer, somewhat bulbous peristomes which contain 
ovicells. Secondary orifices of ovicelled zooecia identical to those of autozooecia. 

measurements: Composite, holotype and paratypes: 

Lz (10) 0.93 (0.131) mm, 0.77-1.16 mm ho (10) 0.12 (0.015) mm, 0.09-0.14 mm 
lz (10) 0.37 (0.028) mm, 0.34-0.43 mm 

occurrence : Periarchus lyelli zone: Inglis Limestone, central peninsular Florida; Williston Lime-
stone, central peninsular Florida. 

discussion: This species is very similar to Tubucellaria michelini (Reuss) from the middle Eocene 
(Lutetian) of the Paris Basin. T. michelini has slightly shorter and narrower zooecia (Lz, 0.80-0.85 
mm, lz, 0.29-0.32 mm, Canu, 1908, p. 73, as T. bipartita). 

T. congesta is the ancestor of T. nodifera Canu and Bassler. Some specimens of T. congesta display 
very convex frontal walls that may very well be the forerunners of the tuberosities with which T. 
nodifera is equipped. 

Tubucellaria nodifera Canu and Bassler , 1920, U. S. Natl. Mus. Bull. 106, p. 546, PI. 70, figs. 11-17 

Family Tubucel lar i idae Busk, 1884 

Genus Tubucellaria d'Orbigny, 1852 

Tubucellaria congesta, n. sp. 

(PI. 3, fig. 4) 

Tubucellaria nodifera Canu and Bassler, 1920 

(PI. 3, figs. 1-2) 
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mater ia l : Three zoarial fragments, specimens FGS 5390 and A M N H 28232, locality FA-1 (57-62 
feet below top of quarry), and specimen A M N H 28233, locality FA-1 (45 feet below top of quarry), 
Tubucellaria nodijera zone, Crystal River Limestone. 

diagnosis: Tubucellaria having internodes composed of six longitudinal rows of relatively large 
zooecia with thin, somewhat salient peristomes; in each internode one or two groups of three zooecia 
each have frontal walls surrounding ascopore distended to form nodes or tuberosities; in some speci-
mens (tuberose variants) all zooecia in internode display tuberosities. Differs from all other species of 
Tubucellaria in having tuberosities. 

measurements: Composite of three specimens: 

Lz (7) 1.11 (0.052) mm, 1.05-1.20 mm Iz (autozooecia) 
(5) 0.48 (0.042) mm, 0.43-0.52 mm 

ho (3) 0.17 (0.010) mm, 0.15-0.20 mm lz (nodiferous zooecia) 
(4) 0.62 (0.046) mm, 0.56-0.67 mm 

o c c u r r e n c e : Periarchus lyelli zone: Williston Limestone, central peninsular Florida (one locality). 
Tubucellaria nodijera zone: Crystal River Limestone, peninsular Florida. 

discussion: The purpose of the nodes or tuberosities exhibited by this species was at the time 
that Canu and Bassler described it, and is still, a mystery. Longitudinal sections (Canu and Bassler, 
1920, PI. 70, fig. 16) reveal that the tuberosities represent thickening of the frontal wall immediately 
surrounding the ascopore; there is no corresponding increase in the volume of the zooecial interior, 
however. Apparently the polypids that occupied the nodiferous zooecia were vestigial, for the second-
ary orifices of these zooecia are frequently sealed with calcareous laminae. Whether the ascus of the 
nodiferous zooids remained functional, and, if so, what its function was, are unknown. It is possible 
that by alternately filling and emptying the asci in unison a colony was able to create a current of 
water over the surface of the zoarium. This function is performed in other cheilostomes by avicularia. 
On the other hand, the tuberosities may have served as bases for the chitinous tubes connecting 
internodes. 

The tremopores on the tuberosities have larger diameters than those on the remainder of the 
frontal surface or those of non-nodiferous zooecia. Thus the number of tremopores per zooecium and 
the percentage of the frontal surface occupied by tremopores are constant. 

Normally, the nodiferous zooecia occur in one group or in two groups of three zooecia each in an 
internode. The zooecia in a group occur in alternate rows at the same level above the proximal end 
of an internode. Where two groups occur in an internode, the nodiferous zooecia occur in alternate 
rows in the two groups. This arrangement gives the internodes very distinctive outlines so that speci-
mens of T. nodijera are usually recognizable even without magnification. 

In some internodes, the tuberose variants, all the zooecia are equipped with tuberosities, and the 
tuberosities are more distended than they are in the normal variants. Tuberose specimens have been 
found only in the basal part of the Tubucellaria nodijera zone at localities FA-1 (57-62 feet below top 
of quarry) and FG-1 (23-24 feet below top of quarry) and possibly represent an experiment in mor-
phology in an early stage of evolution of the species. It is also possible that tuberose internodes were 
present in all zoaria, but that they have been overlooked as the result of inadequate sampling. The 
great number of normal specimens picked from samples of the Tubucellaria nodijera zone all but 
precludes the second possibility. 

Tubucellaria vicksburgica Canu and Bassler, 1920 

(PI. 3, fig. 3) 

Tubucellaria vicksburgica Canu and Bass ler , 1920, U. S. Natl. Mus. Bull. 106, p. 544, PI. 97, 
figs. 1-16 

material : Two zoarial fragments, specimen FGS 5391, locality AC1-1, Red Bluff Marl, and speci-
men A M N H 28234, locality FJ-15 (depth 120-140 feet), Bumpnose Limestone. 

diagnosis: Tubucellaria having internodes composed of four to six rows of relatively large zooecia 
with salient peristomes. Differ from T. congesla, n. sp., T. parviporosa Canu and Bassler, and T. 
jallax Canu and Bassler in having large zooecia, and from T. nodijera Canu and Bassler in lacking 
tuberosities. 
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measurements: Composite of two specimens: 

Lz (5) 1.50 (0.065) mm, 1.40-1.56 mm ho (5) 0.13 (0.010) mm, 0.12-0.15 mm 
Iz (5) 0.51 (0.034) mm, 0.45-0.53 mm 

occurrence : Spondylus dumosus zone: Red Bluff Marl, western Alabama; Bumpnose Limestone, 
eastern Alabama and panhandle Florida. 

Family Adeonidae Hincks, 1887 

Genus Trigonopora Maplestone, 1902 

Trigonopora vicksburgica Roger and Buge, 1946 

(PI. 3, fig. 10) 
Trigonopora vicksburgica Roger and Buge, 1946, Bull. Soc. Géol. France sér. 5, tome 16, p. 228 

fig. 4c (as Trigonopora monilifera var. vicksburgica) 
Metrarabdotos moniliferum (Milne Edwards) : Canu and Bassler, 1920, U. S. Natl. Mus. Bull. 106 

p. 533, PI. 98, figs. 1-10 
not Trigonopora monilifera (Milne Edwards): R o g e r and Buge, 1946, Bull. Soc. Géol. France, 

sér. 5, tome 16, p. 225 (as Trigonopora monilifera var. monilifera)-, Lagaaij, 1952, Meded. Geol. 
Stichting, ser. C, v. 5, no. 5, p. 122 

material : Two zoarial fragments, specimen FGS 5392, locality FJ-9 (3-4 feet below top of quarry), 
and specimen A M N H 28235, locality FJ-15 (depth 120-140 feet), Bumpnose Limestone. 

diagnosis: Trigonopora having single, median oral denticle; costulate ovicells in which pores are 
limited to margins; and paired, lateral-oral avicularia. Differs from T. helvetica Roger and Buge, T. 
nysti Lagaaij, and T. monilifera (Milne Edwards) in having strong costulae instead of rows of pores 
on ovicells and in lacking hoodlike extensions of frontal wall over orifices of ovicelled zooecia. 

measurements: Composite of two specimens: 

aulozooecia ovicelled zooecia 
L z (5 ) 0 .63 ( 0 . 1 0 6 ) m m , 0 . 4 5 - 0 . 7 1 m m h o (4) 0 .05 (0 .008 ) m m , 0 . 0 4 - 0 . 0 6 m m 
lz (5 ) 0 .21 ( 0 .042 ) m m , 0 . 1 5 - 0 . 2 6 m m l o (4) 0 .35 (0 .010 ) m m , 0 . 3 4 - 0 . 3 6 m m 

h o (5 ) 0 .10 ( 0 .019 ) m m , 0 . 0 8 - 0 . 1 3 m m L o v (4 ) 0 .65 (0 .061 ) m m , 0 . 5 8 - 0 . 7 0 m m 
l o (5 ) 0 .13 ( 0 .015 ) m m , 0 . 1 0 - 0 . 1 5 m m 

occurrence : Spondylus dumosus zone: "Shubuta" Clay, western Alabama; Red Bluff Marl, 
western Alabama; Bumpnose Limestone, eastern Alabama and panhandle and central peninsular 
Florida. 

discussion: This characteristic Oligocene species can often be recognized without magnification 
because of its large ovicells. 

Family Cheiloporinidae Bassler, 1936 

Genus Cheiloporina Canu and Bassler, 1923 

Cheiloporina bellensis, n. sp. 

(PI. 3, fig. 11) 

material : Two zoarial fragments, holotype FGS 5393, locality FG-1 (24 feet below top of quarry), 
and paratype A M N H 28236, locality FA-1 (62-67 feet below top of quarry), Tubucellaria nodifera 
zone, Crystal River Limestone. 

diagnosis: Cheiloporina having unilaminar eschariform zoaria; relatively small, rhombic zooecia; 
and subcircular to semicircular orifices with prominent condyles and oral cavities. Differs from C. 
grandis (Canu and Bassler) in having smaller zooecia, smaller orifices, larger, less numerous tremo-
pores, and oral cavities; and from C. saillans (Canu and Bassler) and C. transversa (Canu and Bassler) 
in zoarial architecture, in shape of orifices, and in possession of oral cavities. 

description: Zoarium eschariform, composed of a single lamina of zooecia disposed in longi-
tudinal rows, those in adjacent rows alternating in position. Ten zooecia observed in largest zoarial 
fragment (holotype). 
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Zooecia rhombic, about four-fifths as wide as long, rounded distally, pointed proximally. Zooecial 
borders marked by frontally rounded, somewhat salient threads. Frontal walls nearly flat, smooth, 
perforated by about 50 large, circular tremopores arranged in quincunx. Tremopores constitute less 
than half of frontal surface. 

Orifices subcircular to semicircular. Distal margin semicircular; proximal margin straight or 
slightly arcuate. Condyles prominent, near proximal margin. Distal margins of orifices equipped with 
half-collars parallel to, and in contact with, distal portions of interzooecial threads. Small, triangular 
cavity opening into zooecial interior at each proximolateral corner of orifice between half-collar and 
interzooecial thread. 

A pair of adventitious avicularia present on lateral margins of each zooecium just proximal to 
oral cavities. Avicularia circular, not salient, lacking mandibular cross bars or condyles. 

Ovicells unknown. 
measurements: Composite, holotype and paratype: 

Lz (3) 0.86 (0.112) mm, 0.75-0.97 mm lo (3) 0.20 (0.013) mm, 0.19-0.22 mm 
lz (3) 0.65 (0.064) mm, 0.58-0.71 mm Lav (4) 0.15 (0.016) mm, 0.14-0.17 mm 

ho (4) 0.18 (0.022) mm, 0.15-0.21 mm 

occurrence : Tubucellaria nodifera zone: Crystal River Limestone, central peninsular Florida. 
discussion: This species most closely resembles C. grandis (Canu and Bassler) from Jacksonian 

deposits in northern Georgia and the Carolinas. C. bellensis has smaller zooecia and orifices than C. 
grandis and lacks dietellae. The oral cavities of C. bellensis may well be the forerunners of dietellae. 

Genus Tetraplaria Tenison-Woods, 1879 

Tetraplaria petila, n. sp. 

(PI. 3, figs. 12-13) 

material : Five zoarial fragments, holotype FGS 5394, locality FLe-18, Williston Limestone; 
paratype AMNH 28237, locality FP-1 (depth 405-410 feet); paratype FGS 5395, locality FA-1 (45 
feet below top of quarry); paratype AMNH 28238, locality FA-1 (25 feet below top of quarry); 
Tubucellaria nodifera zone, Crystal River Limestone; paratype FGS 5396, locality FLe-43, Inglis 
Limestone. 

diagnosis : Tetraplaria having internodes composed of eight slender zooecia lacking oral tubercles. 
Differs from T. obesa, n. sp., in having slender zooecia and only eight zooecia per internode, and from 
T. tuberculata Canu and Bassler in having only eight zooecia in each internode and in lacking oral 
tubercles. 

description: Zoarium cellariiform; internodes slender, nearly circular in cross section, composed 
of four longitudinal rows of two zooecia each, one row on each face of zoarium. Zooecia in adjacent 
rows alternate in position. Proximal end of internode tapers to blunt point having double opening at 
tip. Two double openings at broadly rounded distal end of internode. 

Zooecia claviform, about one-third as wide as long, rounded distally, pointed proximally. Zooecial 
borders marked by low, flat threads. Frontal walls strongly convex, apices just proximal to orifices. 
Frontal walls smooth, perforated by about 60 small, subcircular tremopores arranged in quincunx. 
Tremopores constitute about half of frontal surface. 

Orifices subcircular, slightly inclined toward distal margins of zooecia. Distal portion of orifice 
semicircular; proximal portion broadly rounded to form wide rimule. Orifices flanked on midlateral 
margins by incipient tubercles. 

Ovicells hyperstomial, globular, somewhat recumbent, perforated by tremopores of same size and 
in same concentration as those on frontal walls of zooecia. Ovicells present only on holotypic zoarium. 

measurements: Composite, holotype and paratypes: 

Lz (9) 0.82 (0.103) mm, 0.69-0.95 mm lo (9) 0.11 (0.015) mm, 0.09-0.13 mm 
lz (9) 0.26 (0.032) mm, 0.21-0.32 mm Lov (3) 0.28 (0.017) mm, 0.26-0.29 mm 

ho (9) 0.10 (0.020) mm, 0.08-0.13 mm 

occurrence : Periarchus lyelli zone: Inglis Limestone, central peninsular Florida; Williston Lime-
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stone, central peninsular Florida. Tubucellaria nodifera zone: Crystal River Limestone, peninsular 
Florida. 

discussion: This species resembles Pollaploecium gilbertense Maplestone in having eight zooecia 
per internode and in having orifices inclined to the frontal surface. The latter species is living in the 

Figure 30. Structure of Pleurolyrula willistonensis, n. sp. One ovicelled zooecium. X 60 (approxi-
mately). 

Pacific Ocean and has no fossil congeners. In other features T. petila is quite like other species of 
Tetraplaria. 

Tetraplaria obesa, n. sp. 

(PI. 3, figs. 14-15) 
material : Four zoarial fragments, holotype FGS 5397 and paratype AMNH 28240, locality 

FJ-11 (depth 140-150 feet); paratype AMNH 28239, locality FJ-8 (depth 135-140 feet); paratype 
FGS 5398, locality FJ-10 (depth 130-140 feet); Tubucellaria nodifera zone, Crystal River Limestone. 

diagnosis: Tetraplaria having internodes composed of at least 12 obese zooecia and lacking oral 
tubercles. Differs from T. petila, n. sp., in having obese zooecia occurring more than eight per inter-
node, and from T. tuberculala Canu and Bassler in having obese zooecia and in lacking oral tubercles. 

description: Zoarium cellariiform; internodes slender, nearly circular in cross section, each com-
posed of four longitudinal rows of zooecia, one row on each zoarial face. Zooecia in adjacent rows 
alternate in position. Articulating ends of internodes not preserved in type specimens. 

Zooecia rhomboidal to claviform, about two thirds as wide as long, rounded distally, straight to 
pointed proximally. Zooecial borders marked by narrow, low threads. Frontal walls strongly convex, 
apices just proximal to orifices. Frontal walls smooth, perforated by about 60 large circular tremo-
pores arranged in quincunx. Tremopores constitute about half of frontal surface. 

Orifices subcircular, not inclined. Distal portion of orifice semicircular; proximal portion broadly 
rounded to form wide rimule. 

Ovicells hyperstomial, arched but not globular, somewhat recumbent, perforated by tremopores 
of same size and in same concentration as those on frontal walls of zooecia. Ovicells present on several 
internode fragments. 

measurements: Composite, holotype and paratypes: 

Lz (7) 0.72 (0.055) mm, 0.65-0.78 mm lo (5) 0.15 (0.011) mm, 0.14-0.16 mm 
Iz (5) 0.44 (0.029) mm, 0.40-0.48 mm Lov (4) 0.21 (0.019) mm, 0.18-0.22 mm 

ho (6) 0.15 (0.021) mm, 0.13-0.18 mm 

occurrence : Tubucellaria nodifera zone: Crystal River Limestone, panhandle Florida. 
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Tetraplaria tuberculata Canu and Bassler, 1920 

(PL 3, fig. 9) 
Tetraplaria tuberculata Canu and Bassler, 1920, U. S. Natl. Mus. Bull. 106, p. 368, PL 48, figs. 7-10 

material : Two zoarial fragments, specimens FGS 5399 and A M N H 28241, locality FJ-5 (0 -1 
foot below top of quarry), Floridina antiqua zone, Crystal River Limestone. 

diagnosis: Tetraplaria having at least 12 zooecia in each internode and well-developed oral tuber-
cles. Differs from T. petila, n. sp., in having more than eight zooecia per internode and from T. obesa, 
n. sp., in having oral tubercles. 

measurements: Composite of two specimens: 

Lz (3) 0.97 (0.018) mm, 0.95-0.99 mm ho (3) 0.12 (0.005) mm, 0.11-0.12 mm 
lz (3) 0.35 (0.009) mm, 0.34r-0.36 mm lo (3) 0.13 (0.005) mm, 0.13-0.14 mm 

occurrence : Tubucellaria nodifera zone: Crystal River Limestone, panhandle Florida. Floridina 
antiqua zone: Crystal River Limestone, panhandle Florida and southwestern Georgia. 

Family Phylacte l l ipor idae Bassler, 1953 

Genus Pleurolyrula Vigneaux, 1949, emend. 
Pleurolyrula Vigneaux, 1949, Mem. Soc. Geol. France, nouv. ser., mem. 60, p. 105 
Pleuromucrum Vigneaux, 1949, Mem. Soc. G&>1. France, nouv. sir., mem. 60, p. 105 

type species: Perigastrella lata Duvergier, 1921, Actes Soc. Linneene Bordeaux, tome 72, p. 40, 
Pl. 4, figs. 6, 7. Miocene, France. 

diagnosis: Phylactelliporidae having pleurocystal frontal walls and orifices with lyrulae or 
mucrones or both. Differ from Hippolyrula Vigneaux in lacking oral condyles and from Tremolyrula 
Vigneaux in having pleurocystal frontal walls. 

range : Upper Eocene, North America; Miocene, Europe. 
discussion: Vigneaux (1949) described two phylactelliporid genera, Pleurolyrula and Pleuro-

mucrum, having pleurocystal frontal walls and orifices lacking condyles. According to Vigneaux, these 
genera differ in the type of protective structure on the proximal lip of the orifice; Pleurolyrula has 
lyrulae, and Pleuromucrum has mucrones. Pleurolyrula willistonensis (Fig. 30), a new species from 
the Williston Limestone in central Florida, is intermediate between these genera in having orifices 
equipped with both lyrulae and mucrones. This feature cannot be used to differentiate the genera. 

Pleurolyrula willistonensis, n. sp. 

(PI. 3, fig. 8) 

material : Two zoarial fragments, holotype FGS 5400 and paratype AMNH 28242, locality 
FLe-18, Williston Limestone. 

diagnosis: Pleurolyrula having orifices provided with both lyrulae and mucrones. Differs from 
P. lata (Duvergier) in having mucrones and from P. saucatensis (Vigneaux) in having lyrulae. 

description: Zoarium membraniporiform, encrusting a substratum composed of smaller foram-
inifers. Zooecia arranged in longitudinal rows, those in adjacent rows alternating in position. Seven-
teen zooecia, all ovicelled, observed in larger zoarial fragment (holotype). 

Zooecia elliptical to rectangular, about half as wide as long, rounded distally. Zooecial borders 
marked by indistinct threads. Frontal walls moderately to strongly convex, extending as mucrones 
beyond proximal margins of orifices. Apices of frontal walls at tips of mucrones. Frontal walls coarsely 
granular in central portion, changing into costular ridges on proximal and lateral margins; 18-24 
costular ridges on each zooecium. Adjacent costular ridges separated by a pair of closely spaced, 
small, circular areolae, some of which, especially on proximal margin, are conjunct. 

Orifices subrectangular, somewhat arcuate on both distal and proximal borders. Orifices inclined 
toward distal margins of zooecia at 30-degree angles. Proximal margins of orifices have wide, rectangu-
lar, median rimules each with a small, peglike lyrula at its center. Proximal margin of orifice, including 
rimule and lyrula, shielded by a stout mucro which projects distally and obliquely frontally. 
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Ovicells present on all zooecia observed. Ovicells recumbent hyperstomial, short, salient, forming 
cowl-shaped projections over distal margins of orifices. Surfaces of ovicells coarsely granular. 

measurements: Composite, holotype and paratype: 

Lz (5) 0.76 (0.079) mm, 0.64-0.86 mm lo (5) 0.16 (0.015) mm, 0.14-0.17 mm 
lz (5) 0.39 (0.031) mm, 0.34-0.43 mm Lov (5) 0.16 (0.020) mm, 0.13-0.17 mm 

ho (5) 0.13 (0.020) mm, 0.10-0.15 mm 

occurrence : Periarchus lyelli zone: Williston Limestone, central peninsular Florida. 
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APPENDIX 1: REGISTER OF LOCALITIES 
Locations are shown on Figures 31-34. 

Alabama 

Choctaw County 

ACh-1 Road cut on Alabama highway 44 just east of Water Valley, SE. 34 sec. 28, T. 11 N., R. 
4 W. Moodys and North Creek 

Clarke County 

AC1-1 Little Stave Creek 3.8 miles north of Jackson, SW. 34 sec. 17, T. 7 N., R. 2 E. Moodys, 
North Creek, Cocoa, Pachuta, "Shubuta," and Red Bluff 

Covington County 

ACo-1 Acree Mill Creek, NE. 34 sec. 32, T. 4 N., R. IS E. Moodys and Williston 
ACo-2 Strake Petroleum Company no. 1 H. H. Bullard well, SE. % sec. 10, T. 2 N., R. 14 E. 

Moodys, Williston, Crystal River, and Bumpnose (depth 222-405 feet). Elevation 309.9 
feet 

Houston County 

AH-1 Creek bank 150 yards south of road, sec. 28, T. 3 N., R. 29 E. Moodys 

Monroe County 

AM-1 Road cut at bridge on U. S. highway 84, Claiborne Bluff, left bank Alabama River, 
NW. sec. 30, T. 7 N., R. 6 E. Moodys, North Creek, and Cocoa 

Washington County 

AW-1 St. Stephens quarry about 7 miles west of Jackson, sec. 14, T. 7 N., R. 1 W. Pachuta, 
"Shubuta," and Red Bluff 

Florida 

Alachua County 

FA-1 Newberry Corporation quarry about 4 miles north of Newberry, NW. 34 sec. 24, T. 9 S., 
R. 17 E. Williston and Crystal River (Tubucdlaria nodijera zone) 

FA-2 S. M. Wall quarry, NW. 34 sec. 36, T. 9 S., R. 18 E. Crystal River (Tubucdlaria nodijera 
zone) 

Citrus County 

FC-1 Pit, SE. 34 sec. 4, T. 17 S., R. 16 E. Inglis 
FC-2 Left bank Withlacoochee River, NW. 34 sec. 23, T. 17 S., R. 19 E. Inglis 
FC-3 Left bank Withlacoochee River 1 mile downstream from Stokes Ferry, SW. 34 s e c - 24, 

T. 17 S., R. 19 E. Williston 
FC-4 Sink depression, NE. 34 sec. 11, T. 18 S., R. 17 E. Inglis 
FC-5 Road metal pit, SW. 34 sec. 8, T. 18 S., R. 17 E. Inglis and Williston 
FC-6 Road metal pits, SW. 34 sec. 9, T. 18 S., R. 17 E. Williston 
FC-7 Ocala Road Base Materials Company pit, NE. J4 sec. 17, T. 18 S., R. 17 E. Williston 
FC-8 Road cut, NW. 34 sec. 4, T. 19 S., R. 17 E. Inglis 
FC-9 Crystal River Rock Company quarry, sec. 6, T . 19 S., R. 18 E. Crystal River (Tubucd-

laria nodijera and Floridina antiqua zones) 
FC-10 Road metal pit, NE. cor. sec. 11, T. 19 S., R. 20 E. Inglis 
FC-11 Road metal pit, SW. 34 sec. 7, T. 19 S., R. 17 E. Williston 
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Figure 32. Locality map B (See Figure 1 for location.) 

FC-12 Road metal pit, SE. M sec. 9, T . 19 S., R. 18 E. Crystal River (Tubucellaria nodifera 
zone) 

FC-13 Road cut, SW. M sec. 16, T . 19 S., R. 20 E. Inglis 
FC-14 Abandoned phosphate pit, NW. M sec. 20, T . 19 S., R . 20 E. Inglis 
FC-1S Boulders, SW. M sec. IS, T . 19 S., R. 17 E. Inglis 
FC-16 Road metal pits, SE. M sec. 15, T. 19 S., R. 17 E. Crystal River {Tubucellaria nodifera 

zone) 
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FC-17 Shallow pit, NW. 34 sec. 22, T. 19 S., R. 17 E. Crystal River (Tubucellaria nodifera 
zone) 

FC-18 Railroad cut of abandoned Atlantic Coast Line Railroad, NE. 34 sec. 28, T. 19 S., R. 
17 E. Crystal River (Tubucellaria nodifera zone) 

FC-19 "The Rocks," NE. 34 sec. 25, T. 19 S., R. 18 E. Crystal River (Tubucellaria nodifera 
zone) 

FC-20 Abandoned road metal pits, NE. 34 sec. 34, T. 19 S., R. 20 E. Inglis 
FC-21 Pit, NE. yA sec. 3, T. 20 S., R. 20 E. Inglis 
FC-22 Abandoned phosphate pit, SW. 34 sec. 9, T. 20 S., R. 20 E. Williston 
FC-23 Limestone pit, NE. 34 sec. 19, T. 20 S., R. 21 E. Crystal River (Tubucellaria nodifera 

zone) 
FC-24 Chassahowitzka Springs, SW. 34 sec. 25, T. 20 S., R. 17 E. Crystal River (Tubucellaria 

nodifera zone) 
FC-25 Limestone pit, NW. 34 sec. 36, T. 20 S., R. 18 E. Crystal River (Tubucellaria nodifera 

zone) 
FC-26 Road metal pit, SW. 34 sec. 2, T. 21 S., R. 20 E. Crystal River (Tubucellaria nodifera 

zone) 

Dixie County 

FDi-1 Steinhatchee "quarry," left bank Steinhatchee River, NE. 34 sec. 21, T. 8 S., R. 10 E. 
Crystal River (Tubucellaria nodifera zone) 

Duval County 

FDu-1 Rutile Mining Company well 6 miles from Jacksonville on Jacksonville Beach Boulevard, 
sec. 13, T . 2 S., R. 27 E. Inglis, Williston, and Crystal River (Tubucellaria nodifera and 
Floridina antiqua zones) (depth 555-916 feet). Elevation 60.17 feet 

Gilchrist County 

FG-1 Old quarry about I H miles northwest of Bell, NW. 34 sec. 23, T. 8 S., R. 14 E. Williston 
and Crystal River (Tubucellaria nodifera zone) 

Holmes-Washington counties 

FHW-1 Foundation piers 40 feet below water level, U. S. highway 90 bridge across Choctaw-
hatchee River, NW. J4 sec. 10, T. 4 N., R. 16 W. Crystal River (Floridina antiqua zone) 
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Jackson County 

FJ-1 Right bank Chattahoochee River, SW. sec. 26, T . 7 N., R. 8 W. Crystal River 
(Tubucellaria nodifera zone) 

FJ-2 M . V. Patrick well, SE. ^ sec. 33, T. 7 N., R. 8 W. Crystal River (Tubucellaria nodifera 
zone) (depth 120-150 feet, T . D.) 

FJ-3 Ben Huff well, NE. M sec. 5, T . 6 N., R. 8 W. Crystal River (Tubucellaria nodifera zone) 
(depth 50-105 feet, T . D.). Elevation 129 feet 

FJ-4 Abandoned quarry, SE. M sec. 13, T. 6 N., R. 12 W. Crystal River (Floridina antiqua 
zone) 

FJ-5 Abandoned quarry, NE. sec. 32, T. 6 N., R. 11 W. Crystal River (Floridina antiqua 
zone) 

FJ-6 Old Jacobs' quarry, SE. M sec. 32, T. 6 N., R. 11 W. Crystal River (Floridina antiqua 
zone) 

FJ-7 Enlarged joint, center sec. 36, T. 6 N., R. 9 W. Crystal River (Floridina antiqua zone) 

 on July 24, 2015memoirs.gsapubs.orgDownloaded from 

http://memoirs.gsapubs.org/


APPENDIX! 2 85 

FJ-8 U. S. Government Advanced Single Engine School well, SE. 34 sec. 13, T. 5 N., R. 10 W. 
Moodys, Williston, and Crystal River (Tubucellaria nodifera and Floridina antiqua zones) 
(depth 50-240 feet). Elevation 107.5 feet 

FJ-9 Marianna Lime Products Company quarry, center sec. 23, T . 5 N., R. 11 W. Crystal 
River (Floridina antiqua zone) and Bumpnose 

FJ-10 Caverns State Park well, SW. 34 sec. 27, T . 5 N., R. 10 W. Crystal River (Tubucellaria 
nodifera and Floridina antiqua zones) and Bumpnose (depth 30-200 feet, T . D.). Elevation 
121 feet 

FJ-11 Florida Public Utilities Company well, SE. 34 sec. 3, T . 4 N., R. 10 W. Moodys, Williston, 
Crystal River, and Bumpnose (depth 50-310 feet). Elevation 115.75 feet 

FJ-12 Right bank Chipola River at U. S. highway 90 bridge, SW. 34 sec. 3, T. 4 N., R. 10 W. 
Crystal River (Floridina antiqua zone) and Bumpnose 

FJ-13 The Texas Company no. 1 Mrs. M. R. Hamilton core-hole, SW. 34 sec. 8, T . 4 N., R. 8 
W. Williston, Crystal River, and Bumpnose (depth 80-320 feet). Elevation 112 feet 

FJ-14 The Texas Company no. 1 Levy Hill core-hole, N W . 34 sec. 28, T . 4 N., R. 8 W. Wil-
liston, Crystal River, and Bumpnose (depth 232-458 feet). Elevation 145 feet 

FJ-15 The Texas Company no. 2 P. W. Wester core-hole, N W . 34 sec. 35, T . 4 N., R. 9 W. 
Williston, Crystal River, and Bumpnose (depth 120-360 feet). Elevation 123 feet 

FJ-16 Florida State Hospital well, NE. 34 sec. 36, T . 4 N., R. 7 W. Williston and Crystal River 
(depth 250-477 feet, T. D.). Elevation 82 feet 

FJ-17 The Texas Company no. 1 M . T . Crutchfield core-hole, NE. 34 sec. 3, T . 3 N., R. 9 W . 
Williston, Crystal River, and Bumpnose (depth 129-351 feet). Elevation 92 feet 

FJ-18 The Texas Company no. 1 E. B. Bradley et al. core-hole, SE. 34 sec. 9, T . 3 N., R. 8 W. 
Williston, Crystal River, and Bumpnose (depth 300-580 feet). Elevation 153 feet 

Lafayette County 

FLa-1 Taylor County Rock Company quarry, NW. 34 sec. 32, T . 4 S., R. 11 E. Crystal River 
(Tubucellaria nodifera zone) 

FLa-2 Town of Mayo well, NE. 34 sec. 13, T . 5 S., R. 11 E. Crystal River (Tubucellaria nodifera 
zone) (depth 110-202 feet, T. D.). Elevation 68 feet 

FLa-3 Sun Oil Company no. 1 P. C. Crapps et al. well, NE. 34 sec. 25, T . 6 S., R. 12 E. Williston 
and Crystal River (Tubucellaria nodifera zone) (depth 69-220 feet). Elevation 65 feet 

Leon County 

FLn-1 City of Tallahassee well no. 6, SW. 34 sec. 30, T. 1 N., R. 1 E. Crystal River (Floridina 
antiqua zone) (depth 4 0 0 ^ - 4 1 3 ^ feet, T. D.). Elevation 187 feet 

FLn-2 City of Tallahassee well no. 8, SW. 34 sec. 30, T. 1 N., R. 1 E. Crystal River (Floridina 
antiqua zone) (depth 400-427 feet, T . D.). Elevation 193 feet 

Levy County 

FLe-1 Fanning Springs, road metal pit, NW. M sec. 29, T . 10 S., R. 14 E. Williston and Crystal 
River {Tubucellaria nodifera zone) 

FLe-2 Road metal pit, SW. cor. sec. 28, T . 10 S., R. 14 E. Crystal River (Tubucellaria nodifera 
zone) 

FLe-3 Left bank Suwannee River, NE. 34 sec. 6, T. 11 S., R. 14 E. Williston 
FLe-4 Sink, NE. 34 sec. 5, T . 11 S., R. 14 E. Crystal River (Tubucellaria nodifera zone) 
FLe-5 Road metal pit, NE. 34 sec. 23, T . 11 S., R. 14 E. Crystal River (Tubucellaria nodifera 

zone) 
FLe-6 Manatee Spring, SW. cor. sec. 25, T . 11 S., R. 13 E. Crystal River (Tubucellaria nodifera 

zone) 
FLe-7 Natural well, NW. 34 sec. 30, T. 11 S., R. 14 E. Crystal River (Tubucellaria nodifera 

zone) 
FLe-8 Road metal pit, NW. 34 sec. 27, T . 11 S., R. 14 E. Williston 
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FLe-9 Road metal pit, N W . M sec. 26, T . 11 S., R. 14 E. Crystal River {Tubucellaria nodifera 
zone) 

FLe-10 Sink, NE. cor. sec. 30, T . 11 S., R. 15 E. Williston 
FLe-11 Willow Sink, SE. M sec. 34, T . 11 S., R. 14 E. Crystal River [Tubucellaria nodifera 

zone) 
FLe-12 Pit dug for gas tank, NE. 34 sec. 1, T . 12 S., R. 14 E. Williston 
FLe-13 Sink, SW. J4 sec. 4, T. 12 S., R. 18 E. Williston 
FLe-14 Phosphate pit, NE. M sec. 18, T . 12 S., R. 18 E. Williston 
FLe-15 Pit, NE. 34 sec. 27, T . 12 S., R. 18 E. Williston 
FLe-16 Road metal pit, N W . ¿4 sec. 30, T. 12 S., R. 15 E. Williston 
FLe-17 Fowlers Island at Smokehouse Hole, NE. 34 sec. 33, T . 12 S., R. 13 E. Williston 
FLe-18 Road cut, NW. H sec. 34, T . 12 S., R. 18 E. Williston 
FLe-19 Sink, NW. 34 sec. 10, T . 13 S., R. 18 E. Williston 
FLe-20 Sink, NE. 34 sec. 21, T . 13 S., R. 13 E. Williston 
FLe-21 Sink, NW. M sec. 35, T . 13 S., R. 18 E. Williston 
FLe-22 Stream, SE. M sec. 3, T . 14 S., R. 16 E. Inglis 
FLe-23 Road metal pit, SE. cor. sec. 4, T . 14 S., R . 19 E. Williston 
FLe-24 Abandoned phosphate pit, NE. M sec. 9, T . 14 S., R . 19 E. Williston 
FLe-25 Wekiva Creek, SE. 34 sec. 10, T . 14 S., R . 16 E. Inglis 
FLe-26 Borrow ditch, N W . 34 sec. 27, T . 14 S., R. 13 E. Williston 
FLe-27 Stream, N W . 34 sec. 25, T . 14 S., R. 16 E. Inglis 
FLe-28 Pits, SE. 34 sec. 30, T . 14 S., R . 14 E. Williston 
FLe-29 Sink, SE. 34 sec. 1, T . 16 S., R . 15 E. Inglis 
FLe-30 Sump well, NE. cor. sec. 10, T . 15 S., R . 16 E. Inglis 
FLe-31 Tram bridge on stream, N W . 34 sec. 19, T . 15 S., R. 16 E. Inglis 
FLe-32 About 2 miles northeast of Corrigan Reef, about 2 miles offshore in line between Cedar 

Keys and Tripod Point, 8 feet below water. Williston 
FLe-33 Sinks, NE. 34 sec. 2, T . 16 S., R. 15 E. Inglis 
FLe-34 New Lebanon dolomite quarry, NE. 34 sec. 12, T . 16 S., R. 16 E. Avon Park 
FLe-35 Sink, SW. 34 sec. 7, T . 16 S., R. 17 E. Avon Park 
FLe-36 Sump well, N W . 34 sec. 23, T . 16 S., R. 16 E. Inglis 
FLe-37 Solution holes and natural bridge, SW. cor. sec. 27, T . 16 S., R. 16 E. Inglis 
FLe-38 Road, NE. 34 sec. 35, T . 16 S., R. 16 E. Inglis 
FLe-39 Pit, SW. 34 sec. 31, T . 16 S., R . 16 E. Inglis 
FLe-40 Pit, SW. M sec. 34, T . 16 S., R. 16 E. Inglis 
FLe-41 Pit, N W . M sec. 5, T. 17 S., R. 16 E. Inglis 
FLe-42 Pit, N W . H sec. 3, T . 17 S., R. 16 E. Inglis 
FLe-43 Stream, SE. >4 sec. 1, T . 17 S., R. 16 E. Inglis 

Madison County 

FMd-1 U. S. Army, Corps of Engineers, Trans-Florida Canal, Route 7A, Hole 7, sec. 22, T . 2 S., 
R. 10 E. Crystal River -{Tubucellaria nodifera and Floridina antiqua zones) (depth 20-129 
feet, T. D.). Elevation 90 feet 

Marion County 

FMr-1 Zuber pit of Cummer Lime and Manufacturing Company, NW. J4 sec. 11, T . 14 S., 
R. 21 E. Crystal River (Tubucellaria nodifera zone) 

FMr-2 Kendrick pit of Cummer Lime and Manufacturing Company, center sec. 24, T . 14 S., 
R. 21 E. Williston and Crystal River (Tubucellaria nodifera zone) 

Nassau County 

FN-1 St. Mary's River Oil Corporation no. 1 Hilliard Turpentine Company well, SE. J4 sec. 
19, T . 4 N., R. 24 E. Williston and Crystal River (Tubucellaria nodifera and Floridina antiqua 
zones) (depth 505-860 feet). Elevation 99 feet 
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Orange County 

FO-1 Eight feet below water level in Rock Springs Run 200 feet below Rock Springs, SW. 34 
sec. 10, T . 20 S., R. 28 E. Crystal River (Tubucdlaria nodifera zone) 

FO-2 Will Neil well 2 miles west of Plymouth, sec. 1, T . 21 S., R. 27 E. Crystal River (Tubucd-
laria nodifera zone) (depth 155-178 feet, T . D.). Elevation 127 feet 

Polk County 

FP-1 U. S. Army, Avon Park Rifle and Bombing Range well 1 mile south of Lake Arbuckle, sec. 
31, T . 32 S., R . 30 E. Inglis, Williston, Crystal River, and Bumpnose (depth 320-600 feet). 
Elevation 61 feet 

Sumter County 

FS-1 Sumter County Rock Company quarry near Sumterville, NE. 34 sec. 24, T . 20 S., R. 22 E. 
Crystal River (Tubucdlaria nodifera zone) 

Taylor County 

FT-1 Gulf Oil Corporation no. 1 Brooks-Scanlon, Incorporated, well, SE. % sec. 18, T . 4 S., 
R . 9 E. Williston and Crystal River (Tubucdlaria nodifera and Floridina antiqua zones) 
fdepth 100-300 feet). Elevation 85 feet 

Georgia 

Decatur County 

GD-1 Right bank Flint River 6J4 miles above bridge at Bainbridge. Crystal River (Floridina 
antiqua zone) 

GD-2 Right bank Flint River just below Red Blufi 7 miles above bridge at Bainbridge. Crystal 
River (Floridina antiqua zone) 

GD-3 Left bank Flint River just above Red Bluff miles above bridge at Bainbridge. Crystal 
River (Floridina antiqua zone) 

GD-4 U. S. Government, Bainbridge Basic Flying School well 6 miles northwest of Bainbridge. 
Williston and Crystal River (Tubucdlaria nodifera and Floridina antiqua zones) (depth 82 -
295 feet) 

GD-5 Right bank Flint River, 1% miles above bridge at Bainbridge. Crystal River (Floridina 
antiqua zone) 

GD-6 Right bank Flint River 34 mile above bridge at Bainbridge. Crystal River (Floridina 
antiqua zone) 

Seminole County 
GS-1 Left bank Chattahoochee River 634 miles above Butler, Florida. Crystal River (Floridina 

antiqua zone) 

 on July 24, 2015memoirs.gsapubs.orgDownloaded from 

http://memoirs.gsapubs.org/


 on July 24, 2015memoirs.gsapubs.orgDownloaded from 

http://memoirs.gsapubs.org/


APPENDIX 2: DISTRIBUTION OF CHEILOSTOME SPECIES 

The following tabulations show the stratigraphic and geographic occurrences of cheilostome 
bryozoan species in the Ocala Group and equivalent sediments in the eastern Gulf Coast region. 

Abundance of each species is indicated as the estimated volumetric percentage of the total chei-
lostome faunule for each locality. Also shown is the total abundance of Cheilostomata as the esti-
mated percentage of the total rock volume. 

" X " indicates presence but percentage is not estimated; "tr" indicates trace. 
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P l a t e 1. HINCKSINA, STAMENOCELLA, FLORIDINA, POROPELTARION, 

PORICELLARIA, NELLIA, DIBUNOSTOMA, A N D LUNULITES 

(All figures X 25) 

Page 
Figures 1, 6. Hincksina bilaminaria, n. sp 45 

I. Zoarial fragment showing parts of 24 autozooecia. Holotype FGS 5346 
6. Portion of a zoarial fragment showing three ovicelled zooecia and part of another zooecium. 

Paratype A M N H 28198 
Figure 2. Stamenocella inferaviculifera Canu & Bassler 46 

Portion of a zoarial fragment showing 14 autozooecia. Specimen FGS 5348 
F igure 3. Floridina bifoliata Canu & Bassler 47 

Portion of a zoarial fragment showing 12 autozooecia, two onychocellaria. Specimen FGS 
5349 
Figure 4. Floridina antiqua (Smitt) 47 

Portion of a zoarial fragment showing 17 autozooecia, one onychocellarium. Specimen FGS 
5350 
Figures 5, 11. Poropeltarion lebanonense, n. gen., n. sp 50 

5. Zoarial fragment showing parts of seven autozooecia. Holotype FGS 5352 
II. Zoarial fragment showing parts of two autozooecia. Paratype A M N H 28203 

Figures 7-8. Poricellaria vernoni, n. sp 52 
7. Internode (complete?) showing eight autozooecia. Holotype FGS 5356 
8. Internode fragment showing parts of six autozooecia. Paratype A M N H 28206 

Figures 9-10. Poropeltarion newelli, n. gen., n. sp 51 
9. Zoarial fragment showing parts of ten autozooecia, all greatly abraded. Paratype A M N H 

28204 
10. Zoarial fragment showing parts of eight autozooecia. Holotype FGS 5354 

Figure 12. Nellia oscilans, n. sp 60 
Internode fragment showing two autozooecia. Holotype FGS 5373 

Figures 13, 16. Dibunostoma purii, n. gen., n. sp 53 
13. Zoarial fragment showing parts of three autozooecia, one onychocellarium. Paratype 

A M N H 28209 
16. Zoarial fragment showing parts of eight autozooecia, one onychocellarium. Holotype 

FGS 5359 
Figure 14. Nellia tenella (Lamarck) 59 

Internode fragment showing 15 autozooecia. Specimen FGS 5372 
Figures 15, 17. Lunulites distans Lonsdale 49 

15. Portion of a zoarial fragment showing 13 autozooecia, seven vibracula. Specimen FGS 
5351 

17. Inner face of zoarial fragment whose ancestrular region encrusts a nummulitid forami-
nifer. Specimen A M N H 28201 
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PLATE 2. STEGINOPORELLA, THALAMOPORELLA, HIPPOPLE URI F ERA, 

METRACOLPOSA, A N D DIDYMOSELLA 

(All figures X 25) 

Page 
FIGURES 1-2. Steginoporella jacksonica Canu & Bassler 54 

1. Portion of a zoarial fragment (typical variant) showing four a-zooecia, one B-zooecium. 
Specimen FGS 5365 

2. Portion of a zoarial fragment (rectangular variant) showing 13 a-zooecia, one B-zooecium. 
Specimen A M N H 28211 
FIGURE 3. Steginoporella cellariiformis, n. sp 57 

Internode fragment showing parts of 17 a-zooecia, two B-zooecia. Holotype FGS 5367 
FIGURE 4. Steginoporella hexagonalis, n. sp 56 

Portion of a zoarial fragment showing 19 a-zooecia, two B-zooecia. Holotype FGS 5366 
FIGURE 5. Steginoporella incrustans Canu & Bassler 58 

Portion of a zoarial fragment showing parts of 11 a-zooecia, two B-zooecia. Specimen FGS 
5369 
FIGURE 6. Thalamoporella ocalana, n. sp 58 

Zoarial fragment showing parts of five autozooecia. Holotype FGS 5370 
FIGURE 7. Hippopleurifera crassicollis (Canu & Bassler) 65 

Portion of a zoarial fragment showing three autozooecia, four ovicelled zooecia. Specimen 
FGS 5381 
FIGURE 8. Hippopleurifera costulata (Canu & Bassler) 65 

Portion of a zoarial fragment showing six autozooecia. Specimen FGS 5382 
FIGURE 9. Metracolposa incrustans, n. sp 60 

Portion of a zoarial fragment showing parts of five autozooecia, five ovicelled zooecia. Holo-
type FGS 5375 
FIGURE 10. Hippopleurifera incondila (Canu & Bassler) 64 

Portion of a zoarial fragment showing two autozooecia, three ovicelled zooecia. Specimen 
FGS 5380 
FIGURE 11. Hippopleurifera radicata (Canu & Bassler) 64 

Portion of a zoarial fragment showing parts of six ovicelled zooecia. Specimen FGS 5379 
FIGURE 12. Hippopleurifera rotula (Canu & Bassler) 63 

Portion of a zoarial fragment showing nine autozooecia. Specimen FGS 5378 
FIGURE 13. Didymosella irregularis, n. sp 66 

Portion of a zoarial fragment showing two autozooecia, two ovicelled zooecia. Holotype 
FGS 5383 

 on July 24, 2015memoirs.gsapubs.orgDownloaded from 

http://memoirs.gsapubs.org/


108 LATE EOCENE ZOOGEOGRAPHY OF EASTERN GULF COAST REGION 

P l a t e 3. TUBUCELLARIA, PLA GIOSMIT TI A, SCIIIZOPORELLA, PLEUROLYRULA, 

TETRAPLARIA, TRIGONOPORA, A N D CIIEILOPORINA 

(All figures X 25) 

Page 
F i g u r e s 1-2. Tubucdlaria nodifera Canu & Bassler 68 

1. Internode fragment of tuberose variant showing parts of eight nodiferous zooecia. Speci-
men A M N H 28232 

2. Internode fragment of normal variant showing parts of eight autozooecia, three nodifer-
ous zooecia. Specimen FGS 5390 
F i g u r e 3. Tubucdlaria ncksburgica Canu & Bassler 69 

Internode fragment showing parts of seven autozooecia. Specimen FGS 5391 
F i g u r e 4. Tubucdlaria congesta, n. sp 68 

Internode fragment showing parts of nine autozooecia, two ovicelled zooecia. Holotype 
FGS 5387 
F i g u r e 5. Plagiosmittia incrustans, n. sp 67 

Portion of a zoarial fragment showing one autozooecium, five ovicelled zooecia. Holotype 
FGS 5386 
F i g u r e 6. Schizoporella gunteri, n. sp 62 

Zoarial fragment showing three autozooecia. Holotype FGS 5376 
F i g u r e 7. Plagiosmittia regularis Canu & Bassler 67 

Portion of a zoarial fragment showing five autozooecia, three ovicelled zooecia. Specimen 
FGS 5385 
F i g u r e 8. Pleurolyrida willistonensis, n. sp 73 

Portion of a zoarial fragment showing eight ovicelled zooecia. Holotype FGS 5400 
F i g u r e 9. Tetraplaria tuberculata Canu & Bassler 73 

Internode fragment showing parts of seven autozooecia. Specimen FGS 5399 
F i g u r e 10. Trigonopora vicksburgica Roger & Buge 70 

Portion of a zoarial fragment showing seven autozooecia, two ovicelled zooecia. Specimen 
FGS 5392 
F i g u r e 11. CheUoporina bellensis, n. sp 70 

Zoarial fragment showing two autozooecia and small portions of three others. Holotype 
FGS 5393 
F i g u r e s 12-13. Tetraplaria petila, n. sp 71 

12. Internode fragment showing three autozooecia. Paratype A M N H 28237 
13. Internode fragment showing two autozooecia, three ovicelled zooecia. Holotype FGS 

5394 
F i g u r e s 14-15. Tetraplaria obesa, n. sp 72 

14. Internode fragment showing six autozooecia. Paratype A M N H 28239 
15. Internode fragment showing five autozooecia, two ovicelled zooecia. Holotype FGS 5397 
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