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FIG. 54. Goniocladiidae (p. G89, G90).

Ramipora
2b

the branch and projects as a keel on the front
and a flat area on the back; fenestrules polygonal.
Miss.-Perm.--FIG. 54,1. *G. cellulifera (ETH.),
Perm., Eng.; la, surface, X20; Ib, long. sec.,
X20; lc, transv. sec., Xl0; Id, zoarium, Xl
(131).

Ramipora TOULA, 1875 [*R. hochstetteri]. Like
Goniocladia but zoarium dendroid, branches ex­
tended or short, ending bluntly. Carb.-Permo­
carb., Spitz.
R. (Ramipora) Irregularly pinnate zoaria.
R. (Ramiporidra) NIKIF., 1938. Permocarb.-­

FIG. 54,2. *R. (R.) uralica (STUCK.), Permo­
carb., Russ.; 2a,b, secs., X 10 (198).

R. (Ramiporalia) SHULGA, 1933 [*Ramiporalia
dichotoma]. Carb., Russ.

R. (Aetomacladia) BRETNALL, 1926 [*A. ambro­
sioides]. Zooecia in 3 or 4 rows on each side of
mesotheca. Carb., Austral.

R. (RamiporelIa) SHULGA, 1933 [*Ramiporella
asymmetrical. Carb., Russ.

Volgia STUCK., 1905 [*Coscinittm arborescens]
[=Ramiporina SHULGA, 1933]. Zoarium arbores­
cent composed of primary branches giving off
secondary branches in verticels and these bearing
branches of third order. Perm., Russ.

Order TREPOSTOMATA Ulrich,
1882

[=Steno!aemata BORG, 1926 (partim) 1

Zoaria mostly massive, lamellate, or stem­
like, comprising typical so-called stony bryo­
zoans. Zooecia consist of long calcareous
tubes, generally intersected by many parti­
tions (diaphragms), each tube being divis­
ible into an immature region in the axial
part of the zoarium characterized by thin

walls, wide spacing of diaphragms, and con­
tact with other zooecia on all sides, and a
mature region near the zoarial surface char­
acterized by thickened walls, close spacing
of diaphragms, and intervention of special
cells (mesopores, acanthopores) between
zooecia. Monticules or maculae, comprising
regularly spaced clusters of cells smaller or
larger than average, commonly well de­
fined on zoarial surface (1,5,6,7,8). Ord.­
Perm., ?Trias.

MORPHOLOGICAL FEATURES

This order seemingly is limited to the
Paleozoic era, when it flourished in an
abundance of species forming stony colonies
and even coral-like reefs which contributed
largely to the building of many formations.
These colonies are invariably calcareous,
consisting generally of solid masses which
may attain considerable size (diameter and
thickness exceeding 50 em.), or branching
growths composed of long, coherent, pris.
matic, or cylindrical tubes with terminal
apertures. Each tube is composed of an
inner axial (immature) region and an outer,
peripheral (mature) region. This change in
the character of the tubes, which is basis
for the name of the order (trepas, change),
is accompanied by development in the ma­
ture zone of additional features known as
mesopores, acanthopores, cystiphragms,
hemiphragms, and heterophragms, as well
as more numerous diaphragms.
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Morphological Features G91

The Trepostomata include the greater
portion of the so-called monticuliporoids,
which for a long time were regarded as
corals described mainly as species of Chae­
tetes or lvIonticulipora. MILNE-EDWARDS &
HAIME regarded them as anthozoan corals,
whereas NICHOLSON assigned them to the
Octocoralla because the "corallites" seem to
agree with those of Heliolites in microscopic
structure and supposed increase by inter­
mural gemmation or fission. Their bryo­
zoan nature was long insisted on by ULRICH,
who in establishing the order published
many proofs of their affinities with un­
doubted Bryozoa. This relationship was con­
firmed by CUMINGS (6), who discovered
that the budding plan of at least 6 Ordovi­
cian trepostome genera was precisely the
same as in typical Recent bryozoans; that is,
the free-swimming larva upon becoming
sedentary gave rise to (1) the protoecium,
an attached circular disc, followed by (2)
the ancestrula, a tubular zooid seen also in
the Cyclostomata and other orders, and then
(3) several primary individuals developed
by budding from the ancestrula. These
primitive structures are separated from the
rest of the colony by a considerable thicken­
ing of their posterior walls. Among corals,
development from the larva is direct the
moment it becomes sedentary, and there­
fore the presence of the protoecium alone is
practically conclusive as to the systematic
position of the Trepostomata as bryozoans.

Some trepostomes are incrusting and con­
sist of one or many superposed layers, but
most either build ramose twiglike stems,
flat or undulating fronds, thin bifoliate ex­
pansions, or hemispherical to rounded
masses as much as 2 feet (60 em.) in diam­
eter. Such massive zoaria arise from the
manner in which the trepostome zooecia
(autopores) develop directly superposed on
one another so as to form long tubes by
continued terminal budding of the same
zooid or repeated addition of new zooids in
positions of old ones. The tubes are inter­
sected by straight or nearly straight parti­
tions (diaphragms) or strongly curved ones
(cystiphragms, heterophragms), which seem­
ingly represent the covers and floors of suc­
cessive zooeciallayers. The diaphragms may
be incomplete (semidiaphragms, hemi­
phragms) or provided with a central open-

ing (perforate diaphragms). Generally few
or wanting in the immature zone, they be­
come numerous and commonly crowded in
the outer mature zone, where also the zooe­
cia of many genera are separated by more
or less closely tabulated slender angular
tubes (mesopores) and spiniform tubules
(acanthopores). Zooecial covers with a small
subcentral opening may occur. The hemi­
phragms are diaphragms covering only half
the zooecial diameter; heterophragms are
small cystlike semidiaphragms of laminated
tissue continuous with the walls.

One characteristic of the Trepostomata,
shared with Cryptostomata and some Cyclo­
stomata (Fistuliporidae), is the presence at
regular intervals over the zoarial surface of
elevated clusters of cells (monticules), that
differ in size from the average, or flat to
gently depressed areas (maculae) of such
cells. The size, shape, elevation, and dis­
tance apart of the monticules or maculae
are usually specific characters. Monticules
vary from small sharp tubercles through
rounded nodes to elevated rings completely
encircling slender branches. The maculae
are inconspicuous in some zoaria but promi­
nent in others; in one family (Constellarii­
dae), they form distinctive star-shaped re­
gions. The significance of monticules and
maculae is unknown.

The spinelike projections on the zoarial
surface formed by acanthopores are visible
in thin sections as slender tubules included
in the wall substance, but with a definite
cone-in-cone structure of their own, pierced
by a minute central opening which may be
interrupted by crowded transverse dia­
phragms. The acanthopores commonly tra·
verse the mature region and undoubtedly
represent zooids with some definite func­
tion, possibly like the avicularia or vibracula
of the Cheilostomata; megacanthopores and
micracanthopores are large and small forms
of acanthopores which are well developed
in definite positions in some trepostomes, as
in the cryptostomes.

For many years, identification of the Tre­
postomata was based on external features
such as zoarial form, size and shape of zooe­
cia1 apertures, and surface characters of
tubercles or maculae. This led to so much
confusion that members of the order were
considered to have little value in identifying
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G92 Bryozoa-Trepostomata

stratigraphic horizons. Experience has
shown that the internal structure of these
bryozoans gives the true specific characters,
and so the preparation of thin sections for
study under the microscope becomes indis­
pensable in their study. When a species once
has been thoroughly studied in this man­
ner, so as to correlate internal and external
characters, generally it can be identified
without prc::paration of thin sections. Etch­
ing smoothed surfaces with acid brings out
structural details quite clearly under a hand
lens.

CLASSIFICATION

Two main divisions of the Trepostomata
are defined by minute structure of the walls

between adjoining zooids (1). Among the
10 famiiles now recognized in the order, 6
are composed of genera in which the cal­
careous substance of adjoining zooecial
tubes is amalgamated together so that one
wall cannot be distinguished from its neigh­
bor (Amalgamata). In the other 4 families
(Integrata), the walls retain their identity,
so that where the zooecia adjoin, their
boundaries are marked by a dark line repre­
senting probably remains of animal matter
which filled this space during life of the
organisms. The narrow area may be occu­
pied by light-colored tissue, in which case
the outer boundaries of the wall of each
zooecium can be seen clearly. In certain

10 lb

30

3b

Aspidoporo
3c2b

Monticulipora

Atoctoporello
20

FIG. 55. Monticuliporidae (p. G94-G96).
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Classification G93

genera, the amalgamation or distinctness of
the walls is difficult to determine, especially
if mesopores are numerous. Compared with
most other orders, the Trepostomata seem
to be poorly represented in described genera
and species, but it should be pointed out
that many areas and formations known to
contain these fossils remain for study. Even
such classic regions as the Trentonian of
New York have received comparatively little
attention for more than a century and
abundant species in Blackriveran formations
of the Appalachian Valley are largely un­
described.

Bryozoans of the post-Paleozoic suborder

Cerioporina of the Cyclostomata, commonly
known as the heteroporoids, so much re­
semble trepostomes exteriorly that they were
classified erroneously as Trepostomata by
J. W. GREGORY in 1909. In consequence,
BORG (9,11) included the Trepostomata
with Cyclostomata under the new name
Stenolaemata, ignoring the fact that highly
characteristic features of the Cyclostomata,
such as ovicell and wall structure with
pseudopores, are totally absent in true Tre­
postomata. Species of so-called Trepostomata
of Triassic age described by VINASSA (12)
need restudy; probably they will prove to
belong to the Cerioporina.

3c

2c

3b

Orbignyello

Gortoniporo

30Homotrypo

FIG. 56. Monticuliporidae (p. G96).
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Suborder AMALGAMATA Ulrich &
Bassler, 1904

Trepostomata with boundaries of adjacent
zooecia obscured by more or less complete
coalescence of their walls. .Ord.-Perm.

Family MONTICULIPORIDAE
Nicholson, 1881

[=Prasoporidae SIMPSON, 1897]

Zoarium incrusting, ramose, frondescent,
bifoliate, or massive; generally with regu-

lady spaced monticules. Zooecial tubes char­
acterized by presence of incomplete curved
partitions (cystiphragms) in addition to
straight diaphragms; apertures polygonal.
Acanthopores and angular mesopores with
numerous diaphragms commonly present
(3,112,115; NICKLES-B., 1900). Ord.-Dev.

Monticulipora O·ORB., 1850 [nom. conserv., ICZN
pend. (non O'ORB., 1849)]. [OM. mammulata
O'ORB., 1850] [=Monticuliporella BASSLER, 1935].
Typically massive, but also incrusting to fron-

4b

Mesotrypo

30

3b

ld

Prosoporo
FIG. 57. Monticuliporidae (p. G96).

10

Homotrypello
le
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dose. Zooecia thin-walled, polygonal, with cysti­
phragms and diaphragms in both immature
and mature regions. Small acanthopores with
granulose walls common; mesopores few, with
diaphragms. Ord.--FIG. 55,1. *M. mammulata,
Ord.(Maysv.), Ohio; la, massive zoarium (chosen
as type by M.EDW.-H., 1851), XI; Ib, long. sec.,
X25; lc,d, tang. sec., X25, X50; (lb-d from

. frondose type described as M. molesta NICH., 1881,
but figured as D'ORBIGNY'S type of M. mammulata
by BOULE, 1906) (la, 131; Ib-d, 223).

Aspidopora ULR., 1882 [OA. areolata ULR., 1883].

Thin free epithecate expansions with few cysti­
phragms, small acanthopores, and close!y tabu­
late large mesopores. Ord.-Sil.--FIG. 55,3. *A.
areolata, Ord.(Eden.), Ohio; 3a, zoarium, XI;
3b,c, sees., X20; 3d, surface showing zooecial
closures, X20 (222).

Atactoporella ULR., 1883 [*A. typicalis]. Incrusting,
but also ramose to massive. Zooecia thin-walled,
lined by cystiphragms and diaphragms, with aper­
tures indented by so many small acanthopores as
to become petaloid; large tabulate mesopores.
Ord.--FIG. 55,2. *A. typicalis, Ord.(Eden.),

20 Dioziporo

Ib Peronoporo

3b Prosoporino4bPeronoporello

FIG. 58. Monticuliporidae (p. G96, G97).

30
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Ky.; 2a, surface, X20; 2b,e, tang. and long. sees.,
X50, X20 (222).

Diazipora VINASSA, 1920 (*Mesotrypa milleporaeea
BASSLER, 1911]. Lamellate. Zooecia thin-walled,
with many gently curved diaphragms; mesopores
very minute, grouped, tabulate. M.Ord.--FIG.
58,2. *D. milleporaeea (BASSLER), M.Ord., E,t.;
2a,b, sees., X20 (225).

Gortanipora VINASSA, 1920 (*Homotrypa bassleri
NICKLES, 1902] (=Gorgantipora BASSLER, 1935].
Like Homotrypa but with well-developed isolated
cystiphragms, restricted to mature zone; dia­
phragms absent. Ord.--FIG. 56,2. *G. bassleri
(NICKLES), Richmond., Ohio; 2a, zoarium, Xl;
2b, long. sec., X20; 2e,d, tang. sees., X20, X50
(225).

Homotrypa ULR., 1882 (*H. eurvata] (=Canavari­
pora, Cadornipora VINASSA, 1920]. Frondescent to
ramose. Cystiphragms with diaphragms restricted
to mature zone; mesopores only in clusters. Ord.­
Sil.--FIG. 56,1. *H. ettrvata, Ord.(Maysv.),
Ohio; la,b, tang. sees., large acanthopores in lb,
X20, X25; Ie, long. sec., X20; ld, zoarium,
Xl (222).

Homotrypella ULR., 1886 [*H. instabilis]. Like
Homotrypa but has numerous tabulate mesopores
and cystiphragms in early part of zooecial mature
zone. Ord.--FIG. 57,1. *H. instabilis, Blkriv.,
Minn.; la, zoarium, Xl; lb, surface, X20; le,d,

tang. sees., X20, X50; Ie, long. sec., X20 (222).
Mesotrypa ULR., 1893 [*Diplotrypa infida ULR.,

1886]. Small discoidal or conical free masses with
basal epitheca. Zooecia with obliquely curved
diaphragms crowded in mature zone, with acan­
thopores and closely tabulate mesopores. Ord.-­
FIG. 57,2. *M. infida (ULR.), Blkriv., Minn.;
2a,b, tang. and long. sees., X20 (222).

Orbignyella ULR.-B., 1904 [*0. sublamellosa].
Lamellate. Zooecia angular, with sharply defined
walls and curved diaphragms. Acanthopores well
developed but mesopores lacking. Ord.--FIG.
56,3. *0. sublamellosa, Blkriv., Tenn.; 3a,b, tang.
sees., X25, X50; 3e, long. sec., X25 (223).

Peronopora NICH., 1881 [*Chaetetes frondosus
NICH., 1874 (non D'ORB., 1854) (=Chaetetes ded­
piens ROM., 1866)]. Bifoliate convolute growth.
Ord.--FIG. 58,1. *P. deeipiens (ROM.), Rich­
mond., Ind.; la,b, sees., X20; Ie, fragment, X I;
ld, surface, X20 (222).

Peronoporella CUMINGS-G., 1913 [*P. dubia]. Like
Homotrypella but immature region very short. Ord.
--FIG. 58,3. *P. dubia, Richmond., Ind.; 3a,b,
sees., X50 (144).

Prasopora NICH.-E., 1877 (*P. grayae] [=Prasopor­
ella VINASSA, 1920]. Free discoid to hemispherical
masses. Zooecia lined by overlapping cystiphragms
connected by diaphragms. Mesopores small, angu­
lar, closely tabulate. Ord.--FIG. 57,3. *P. grayae,

4b

2b

Atoctoporo

2c

20

30

Cyphotrypo Dekoyello

FIG, 59. Heterotrypidae (p. G97, G98).
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Leptotrypo

Eridocompyl us

40

2c

3b
Eridotrypello

FIG. 60. Heterotrypidae (p. G98).

Dekoyio

30

10

Caradoc., Scot.; 3a,b, sees., X25 (131).--FIG.
57,4. P. simulatrix ULR., L.Trenton., Ky.; 4a,b,
sees., X20 (222).

Prasoporina BASSLER, 1952 [·Montieulipora sel­
wynii NIGH., 1881]. Like Prasopora but cysti­
phragms are isolated subglobular structures con­
nected with opposite wall by a few diaphragms.
Ord.--FIG. 58,4. ·P. selwynii (NIGH.), Trenton.,
Ont.; 4a,b, sees., X20 (222).

Family HETEROTRYPIDAE Ulrich, 1890

Zoarium typically erect flabellate but also
incrusting to massive. Zooecia angular, with
straight diaphragms and no cystiphragms;
walls fused but retaining light-colored
dotted or lined central band. Mesopores
few; acanthopores well defined, commonly
large (3,54,112,114,115; NICKLES-B., 1900).
Ord.-Detl.

Heterotrypa NIGH., 1879 [·Montieulipora frondosa
D'ORB., 1850]. Frondescent. Mesopores closely tabu­
late; acanthopores of one kind only. Ord.--FIG.
59,1. ·H. frondosa (D'ORB.), Maysv., Ohio; la,b,
tang. sees., X20, X25; Ie, long. sec., X20 (223).

Atactopora ULR., 1879 [·A. hirsuta]. Thin incrusta­
tions with conspicuous solid elevations (monti­
cules), generally found on cephalopod shells. Zooe­
cial apertures floriform, strongly indented by acan­
thopores. Mesopores lacking. Ord.--FIG. 59,2.
·A. hirsuta, Eden., Ky.; 2a,b, tang. sees., X20,
X50; 2c, long. sec., X20 (2a,c, 222; 2b, 131).

Cyphotrypa ULR.-B., 1904 [·Leptotrypa acervulosa
ULR., 1893]. Massive, attaining width of 25 em.
Zooecia thin-walled, with diaphragms in recurrent
mature zones. Mesopores absent; acanthopores well
developed. Ord.-Dev.--FIG. 59,3. ·C. aeervulosa
(ULR.), Trenton., Iowa; 3a,b, sees., X25, X20
(223 ).

Dekayella ULR., 1882 [·D. obseura ULR., 1883].
Like Dekayia but has many mesopores; sets of
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large and small acanthopores. Ord.--FIG. 59,4.
"D. obscura ULR., Eden., Ohio; 4a,b, sees., X20
(222).

Dekayia M.Eow.-H., 1851 ["D. aspera]. Ramose.
Mesopores and diaphragms practically absent;
acanthopores large. Ord.--FIG. 60,1. "D. aspera,
Maysv., Ohio; la, long. sec.; 1b, tang. sec. near
surface; le, tang. sec. well below surface; all X20
(la,e, 131; 1b, 222).

Eridocampylus DUNCAN, 1939 [*E. ulriehi]. Ramose.
Zooecia with amalgamate walls, modified curved
diaphragms (heterophragms), and small cystoid
structures of thick laminated tissue projecting from
walls. M.Dev.--FIG. 60,2. *E. ulrichi, Traverse,
Mich.; 2a,b, long. sees. showing heterophragms,
XSO, X20; 2e, tang. sec., XSO (147).

Eridotrypella DUNCAN, 1939 [*Batostomella obliqua
ULR., 1890]. Ramose. Like Eridotrypa but has
heterotrypoid wall structure; zooecia with thick
transversely dotted bands. Mesopores absent. M.Dev.
--FIG.60,3. *E. obliqua (ULR.), Traverse, Mich.;

10

3a,b, tang. sees., X20, XSO; 3e, long. sec., X20
(147).

Leptotrypa ULR., 1883 [*L. minima]. Incrusting,
with sharp monticules. Zooecial walls thin, dia­
phragms nearly wanting. Mesopores rare; acantho­
pores few. Ord.--FIG. 60,4. *L. minima, Maysv.,
Ohio; 4a, zoarium, Xl; 4b,c, sees., X20 (222).

Leptotrypella VINASSA, 1920 [*Chaetetes barrandei
NICH., 1874]. Like Eridotrypella but has well­
developed laminated acanthopores. M.Dev.-­
FIG. 61,2. *L. barrandei (NICH.), Hamilton, Ont.;
2a, zoarium, Xl; 2b, surface, X20; 2c,d, tang.
sees., X20, XSO; 2e, long. sec., X20 (225).

Petigopora ULR., 1882 [*P. gregaria ULR., 1883].
Small circular incrusting patches with structure of
Dekayia. Ord.--FIG. 61,3. "P. gregaria ULR.,
Maysv., Ohio; 3a, zoaria, Xl; 3b,c, sees., X20
(222).

Stigmatella ULR.-B., 1904 [*S. crenulata] [=D'An­
nunziopora, D'Annunzioporina VINASSA, 1920].
Typically ramose, also incrusting to massive. Zooe-

Stigmotello Petigoporo

FIG. 61. Heterotrypidae (p. G98, G99).

Leptotrypella
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Ic
Atoctotoechus

lb

Atactotoechidae

2c

Anomolotoechus

cial tubes crenulated. Acanthopores in periodically
developed mature zones. Ord.--FIG. 61,1. os.
erenulata; la,b, sees., X50, X20; Ie, tang. sec.
showing acanthopores, X50 (223).

Family ATACTOTOECHIDAE Duncan,
1939

Zoaria ramose to massive. Zooecia angu­
lar, with laminated amalgamate walls which
are granular only in early mature region;
straight diaphragms or gently curved cysti­
phragms. Mesopores absent; acanthopores
of nongranular laminated tissue (54). Dev.

Atactotoechus DUNCAN, 1939 [OA. typieus]. Cysti­
phragms in mature zone resemble slightly curved
diaphragms. Acanthopores few. Dev.--FIG. 62,1.
°A. typicus, Traverse, Mich.; la, long. sec., X20;
lb,c, tang. sees., X20, X50 (147).

Anomalotoechus DUNCAN, 1939 [OA. typicus]. Dif­
fers from Atactotoeehus in having many acantho­
pores and lacking bands of crowded gently curved
diaphragms and zones of thickened walls. M.Dev.
--FIG. 62,3. °A. typicus, Traverse, Mich.; 3a,b,
tang. sees., X50, X20; 3e, long. sec., X50 (147).

Family BATOSTOMELLIDAE Miller,
1889

[=Bythoporidae MILLER, 1889]

Zoaria generally slender, ramose. Zooeci2
with thick walls more or less fused in ma­
ture region; diaphragms straight. Mesopores
and acanthopores commonly present (3,54,
114; NICKLES-B., 1900). Ord.-Dev.

Batostomella ULR., 1882 ["Chaetetes gracilis NICH.,
1874] [=Bythopora ULR., 1890 (non MILLER &

DYER, 1878); Leptotrypellina VINASSA, 1920]. Slen­
der to thick smooth branches. Ord.--FIG. 63,1.
"B. gracilis (NICH.), Maysv., Ohio; la,b, sees.,
X50, X20; Ie, zoarium, Xl; ld, surface, X25
(222).

Batostomellina VINASSA, 1920 ["Trematopora gran­
utifera HALL, 1852]. Slender solid branches. Zooe­
cia with oval apertures, no diaphragms. Acantho­
pores so numerous as to obscure mesopores. Silo
--FIG. 63,2. "B. granulifera (HALL), Clint.,
N.Y.; 2a,b, sees., X25 (162).

Bythopora MILLER & DYER, 1878 ["B. fruticosa
(=Helopora dendrina JAMES, 1878)]. Very slender
branching stems. Zooecia with thin mature region,
oblique apertures, thick channeled interspaces. Ord.
(Maysv.), Ohio.

Callotrypa HALL-S., 1887 ["Callopora macropora
HALL, 1874]. Apertures oval, with equally elevated
peristomes; internal structure unknown. L.Dev.
--FIG. 63,4. "C. maeropora (HALL), Held., N.Y.;
4a, zoarium, Xl; 4b, surface, X 5 (I62) .

Canutrypa BASSLER, 1952 ["C. franeqana]. Ramose.
Zooecia polygonal, thick-walled in mature zone,
mostly with large cystiphragms which may be
spherical, suggesting ovicells. Mesopores closely
tabulate. Dev.--FIG. 63,3. ·C. franeqana, Fer­
ques, Fr.; 3a,b, sees., X20 (131).

Eridbtrypa ULR., 1893 [OE. mutabilis] [=Badoglio­
pora, Badoglioporina, Diplotrypella, Eridotrypina
VINASSA, 1920]. Bifurcating branches. Zoo e cia
thick-walled, oblique, with diaphragms. Ord.-­
FIG. 63,5. "E. mutabilis, Blkriv., Minn.; 5a, zoar­
ium, Xl; 5b, surface, X20; 5c,d, tang. sees., X50,
X20; 5e, long. sec., X20 (222).
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Esthoniopora BASSLER, 1911 ["E. communis]. Zoar­
ium hemispherical, with basal epitheca. Zooecia
thin-walled, polygonal, wit h semidiaphragms.
Mesopores and acanthopores lacking. Ord.-­
FIG. 64,1. "E. communis, Est.; la,b, zoarium, Xl;
lc,d, sees., X20 (131).

Geinitzella WAAG.-W., 1886 ["Coralliolites colum­
naris SCHLOTH., 1813]. Unrecognizable until types
restudied. Perm., Ger.

Orbipora EICHW., 1856 [pro Orbitulites EICHW.,
1829 (non LAMARCK, 1801)] ["Orbitulites distinc-

tus EICHW., 1829]. Zoarium massive, hemispheri­
cal, with basal epitheca. Zooecia lack diaphragms.
Acanthopores large and numerous; mesopores ab­
sent. Ord.--FIG. 64,2. "0. distincta (EICHW.),
Est.; 2a,b, zoarium, Xl; 2c,d, sees., X20., X5
( 131).

Trematella HALL, 1886 ["Trematopora glomerata
HALL, 1883]. Slender branches. Zooecia angular,
thick-walled; internal structure little known. Dev.
--FIG. 64,3. "T glomerata (HALL), Onond.

Batostomellino

Batostomella Id

2b

Collotrypo Canutrypa

5c
Eridotrypo

FIG. 63. Batostomellidae (p. G99).

Sd 5e
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Ie
Esthonioporo

Orbiporo
FIG. 64. Batostomellidae (p. GlOO).

'Tremotello

G101

Id

3b

Falls, Ohio; la, surface, X20; 3b, zoariull1, Xl
(162).

Family STENOPORIDAE Waagen &
Wentzel, 1886

[as Stenoporinae]

Zoarium incrusting, ramose frondescent,
massive, or bifoliate. Zooecia angular, with
laminate amalgamate walls thickened inter­
mittently in simple forms but distinctly
beaded (moniliform) in typical genera; dia­
phragms generally present, complete in
primitive forms but in others centrally per­
forated, or extending part way across tubes
(hemiphragms, heterophragms), or lacking
entirely. Acanthopores mostly well devel­
oped, including large (megacanthopores)
and small (micracanthopores); mesopores
may occur (8,54). Sil.-Perm.

Stenopora LONsD., 1844 ["S. tasmaniensis] [=Tub­
uliclidea LONsD., 1844 (obj.); Ulrichotrypa BASS­
LER, 1929]. Ramose or massive. Zooecia thick­
walled, with well-developed monilae; without dia­
phragms. A megacanthopore on distal side of each
zooecial tube and many micracanthopores between
tubes, mostly at zooeeial angles; mesopores lack­
ing (8). Miss.-Perm.--FIG. 65,1. "S. tasmanien­
sis, Perm., Tasm.; 1a,b, sees., X20 (142).

Amphiporella GIRTY, 1911 ["A. maculosa]. Broad
flat fronds. Like Tabulipora but mesopores more
numerous (8). Miss.--FIG. 65,4. "A. maculosa,
Chest., Ark.; 4a,b, sees., X20 (131). .

Anisotrypa ULR., 1883 ["A. symmetrical. Hollow
or solid branches. Zooeeial walls with indistinct
monilae. Aeanthopores and mesopores absent. Miss.
--FIG. 65,2. "A. symmetrica, Chest., Ky.; 2a,b,
zoarium, XI; 2c,d, sees., X20; 2e, surface, X20
(131).

Calacanthopora DUNCAN, 1939 [-C. prima]. In­
crusting. Zooecial walls completely amalgamate;
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without diaphragms. Megacanthopores abundant;
mesopores absent. M.Dev.--FIG. 65,3. "'C. prima,
Traverse, Mich.; 3a,b, sees., X25, X50 (147).

Calloc1adia GIRTY, 1911 ["'C. elegans]. Hollow
branches as in Anisotrypa but mesopores, acantho­
pores, and perforate diaphragms present (8).
Miss.--FIG. 65S. "'C. elegans, Chest., Ark.; 5a,b,
sees., X20 (131).

Chondraulus DUNCAN, 1939 ["'C. granosus]. Mas­
sive. Zooecia with wall structure obscured by gran­
ules and minute tubules; thin complete diaphragms.
Mesopores and acanthopores absent. M.Dev.--­
FIG. 66,2. "'C. granosus, Traverse, Mich.; 2a,b,
tang. sees., X50, X20; le, long. sec., X20 (147).

Coeloc1emis GIRTY, 1911 ["'C. tumida]. Hollowepi­
thecate stems. Like Anisotrypa but I a c k s d i n­
phragms and has acanthopores (8). Miss.--FIG.
66,1. "'C. tumida, Chest., Ark.; la, tang. sec., X20;
1b,c, long. sees., X20, X5 (131).

Diplostenopora ULR..-B., 1912 ["'Escharopora silur­
iana WELLER, 1903]. Bifoliate. Zooecia with walls

not beaded; diaphragms centrally perforate. Acan­
thopores few. Dev.--FIG. 66,3. "'D. siluriana
(WELLER), Held., N.J.; 3a,b, sees., X25, X20
(223).

Dyoidophragma DUNCAN, 1939 ["'D. typiealis]. In­
crusting layers. Zooecia thick-walled, with thin
complete diaphragms and irregular thick hemi­
phragms. Megacanthopores prominent. M.Dev.-­
FIG. 67,4. "'D. typiealis, Traverse, Mich.; 4a,b,
tang. sees., X20, X50; 4e,d, long. sees., X50,
X20 (147).

Dyscritella GIRTV, 1911 ["'D. robusta]. Like ramose
Leioclema but zooecia thick-walled, lacking dia­
phragms (8). Miss.--FIG. 66,4. "'D. robusta,
Chest., Ark.; 4a-c, sees., X20, X25, X20 (131).

Eostenopora DUNCAN, 1939 ["'E. picta]. Laminar.
Zooecial walls intermittently thickened. Mieracan­
thopores crowded, granular; mesopores absent. M.
Det'.--FIG. 67,2. "E. picta, Traverse, Mich.;
2a-e, sees., X50, X20, X50 (147).

Koninckopora LEE, 1912 ["'Calamopora infiata DE-

20

•2bStenoporo

Colloclodio

FIG. 65. Stenoporidae {po GI0l, Gl02).

3b

ArnDhiporelio

Coloconthoporo

40

30
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KON., 1842]. ?Green alga (WOOD, 1943). Carb.,
Belg.

Leeporina VINASSA, 1920 [*Discrytella nana LEE,
1912]. Slender solid stems. Zooecia with centrally
perforate diaphragms but confined to immature
region. Mesopores lack tubulae. Carb.--FIG. 66,5.
*L. nana (LEE), Eng.; 5a,b, sees., X20 (176).

Leioclema ULR., 1882 [*Callopora punetata HALL,
1858][=Thallostigma HALL, 1883; L i 0 cl e m a
VINASSA, 1920]. Incrusting, ramose, or massive.
Zooecia without beaded walls; apertures petaloid;
diaphragms complete. Mesopores tabulate; mega­
canthopores common. Ord.-Perm.--FIG. 67,3.
*L. punetata (HALL), Miss.(Warsaw), Iowa; 3a,b,
sees., X20, X50 (223).

Lioclemella FOERSTE, 1895 [*Callopora ohioensis
FOERSTE, 1887]. Like Leioclema but zoarium cylin­
drical, pointed at base for attachment. Ord.-Sil.-­
FIG. 67,1. *L. ohioensis (FOERSTE), Sil. (Medin.),
Ohio; la,b, sees., X20, X25; Ie, zoarium, XI
(223).

LioporidraBAssLER, 1952 [pro Liopora GIRTY, 1915
(non NICH.-E., 1878)] [*Liopora subnodosa GIRTY,
1915]. Thin lamellate. Zooecia without diaphragms
but bearing spinelike projections from walls. Meso­
pores numerous. M.Penn.--FIG. 68,1. *L. sub­
nodosa (GIRTY), Desmoin., Mo.; la,b, sees., X20
(156).

Mierocampylus DUNCAN, 1939 [*M. typieus]. Like
Stenoporella bu~ mesopores numerous, acanthopores
large, granules in zooecial walls. M.Dev.--FIG.
68,3. *M. typieus, Traverse, Mich.; 3a,b, long.
sees., X20, X50; 3e,d, tang. sees., X20, X50
(147).

Pycnopora GIRTY, 1911 [*P. regularis]. Thin lamel­
lar expansions. Like Leioclema but zooecia have
undulating walls and semidiaphragms; mesopores
lack tubulae (8). Miss.--FIG. 68,2. *P. regularis,
Chest., Ark.; 2a,b, sees., X20 (131).

Rhombotrypella NIKIF., 1933 [*R. astragaloides].
Solid cylindrical branches. Zooeeia thick-walled in
mature zone, with monilae, thin-walled and with

Leeporino50

4b

20
Chondroulus

Ie

4c

Coeloclemis

Dyscri tello

FIG. 66. Stenoporidae (p. G102, Gl03).

lb

Diplostenoporo

lQ
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quadrate cross section in axial region. Megaeantho­
pores and micraeanthopores present. Carb.--Fw.
69,3. 'OR. astragaloides, M.Carb., Russ.; 3a-c, sees.
long., transv., tang., X20 (198).

Stenocladia GIRTY, 1911 ['OS. frondosa]. Like Leio­
clema but bifoliate, zooeeia and mesopores without
tabulae (8). Miss.--FIG. 69,1. 'OS. frondosa,
Chest., Ark.; 1a,b, sees., X20 (131).

Stenodiseus CROCKFORD, 1945 ['OS. moniliformis].
Like Tabulipora but has thin nonperforate dia-

phragms. Perm.--FIG. 68,4. 'OS. moniliformis,
Tasm.; 4a,b, sees., X 10 (142).

Stenophragmidium BASSLER, 1952 [pro Stenophrag­
ma MUNRO, 1912 (non SKUSE, 1890) 1[*Steno­
phragma lobatum Munro, 1912]. Like Stenopora
but has hemiphragms projecting from one side of
zooecial walls only. Carb.--FIG. 69,4. 'OS. loba­
tum (MUNRO), Eng.; 4a,b, sees., X20 (131).

Stenoporella BASSLER, 1936 ['OS. romingeril. Like
Tabulipora but beaded structure of zooeeial walls

2c
Eostenoporo

40

Ie

Leioclemo

Lioclemello

FIG. 67. Stenoporidae (p. Gl02, G103).
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Stenodiscus

Pycnopora

4b

20

40

2b

Lioporidro

Microcompylu5 3b

FIG. 68. Stenoporidae (p. GI03, GI04).

30

3c

nearly obsolete and hemiphragms occur as blunt
spines. Miss.--FIG. 69,2. *S. romingeri, Chest.,
Ark.; 2a,b, tang. sees., X25, X20; 2c, long. sec.,
X20 (131). .

Stereotoechus DUNCAN, 1939 [*S. typicus]. Lami­
nar. Zooecia with slightly beaded walls and com­
plete diaphragms. Acanthopores distinct; meso­
pores absent. M.DetJ.--FIG. 70,4. *S. typicus,
Traverse, Mich.; 4a,b, tang. sees., X20, X50; 4c,
long. sec., X20 (147).

Tabulipora YOUNG, 1883 [*T. scotica LEE, 1912
(=Stenopora urei YOUNG, partim)]. Like Steno­
pora but has centrally perforate diaphragms. Carbo
--FIG. 70,1. *T. scotica LEE, SCOT.; 1a,b, sees.,
X20 (176).

Tabuliporella NIKIF., 1933 [*T. nalitJkini]. Ra­
mose. Zooecia thick-walled, with eccentrically per­
forate diaphragms. Mesopores nontabulate; acan­
thopores absent. Carb.--FIG. 70,2. *T. nalitJkini,
L.Carb., Turkestan; 2a,b, sees., X20 (198).

Trachytoechus DUNCAN, 1939 [*T. typicus]. Mas-

sive. Zooecia with laminate wall tissue, few near­
ly straight diaphragms, and curved heterophragms
which appear fringed on proximal side. Meso­
pores and acanthopores absent. M.DetJ.--FIG.
70,3. *T. typicus, Traverse, Mich.; 3a-c, tang.
sees., X20, X50, X50; 3d,e, long. sees. showing
heterophragms, X20, X50 (147).

Family CONSTELLARIIDAE Ulrich, 1890

Zoarium incrusting, laminar, frondescent,
to massive. Stellate clusters of mesopores
closed at the surface and abundant hollow
spines or granules that replace true acantho­
pores generally isolate the zooecia; straight
complete diaphragms in zooecia and meso­
pores (3,112,114; NICKLES-B., 1900). Ord.­
Silo

Constellaria DANA, 1846 [*Ceriopora constellata
VAN CLEVE, in DANA, 1846]. Erect fronds with
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surface marked by depressed stellate clusters of
mesopores. Ord.--FIG. 71,1. *C. constellata
(VAN CLEVE), Maysv., Ohio; Ib, zoarium, Xl;
la,c,d, tang. secs., (a) cluster, X20, (c) normal
zooecia, X50, (d), immature region, X20; Ie,
long. sec., X 20 (222).

Dianulites EICHW., 1829 [*D. fastigiatusj [=Hexa­
porites PANDER, 1830j. Zoarium massive, erect.
Zooecia angular, thin-walled; mesopores large;
both with minute granular structure and few
diaphragms. Ord.--FIG. 71,3. *D. fastigiatus,
M.Ord., Est.; 3a,b, zoarium, top and side, Xl;
3c, long. sec. with wide-spaced diaphragms in
mesopores, XI0; 3d,e, tang. secs., X20, X50
( 131).

Hennigopora BASSLER, 1952 [*Callopora florida

HALL, 1852j. Like Nicholsonella but with numer­
ous acanthopores indenting zooecia and interspaces
with polygonal vesicles. Sil.--FIG. 71,2. *H.
florida (HALL), Clint., N.Y.; 2a,b, secs., X20;
2c,d, zoarium, Xl, X5 (131).

Idiotrypa ULR., 1883 [*1. parasiticaj. Incrusting to
lamellate. Zooecia and mesopores with closely
spaced minutely perforate diaphragms; walls tra­
versed by tubuli. Sil.--FIG. 71,4. *1. parasitica,
Clint., N.Y.; 4a,b, secs., X20; 4c, surface, X20
(222).

Nicholsonella ULR., 1889 [*N. ponderosa ULR.,
1890 j. Ramose to frondescent. Zooecia separated
by tabulate mesopores filled by calcareous deposits,
Ord.--FIG. 72,4. *N. ponderosa ULR., Blkriv.,
Ill.; 4a,b, secs., X20; 4c, surface, X20 (222).--

Stenoporello

.',-~II ;:'/1,1
, • ".1.: ...•' ~.'.•',.t·. .,.~JI,.~~..:~~.~,.~i,··,..:(lilt..,.~.,. 'f'.· ...... '/' •. ~'-:I(.
WI ~ AI" ~~\ :~~
3c· ~'16'" •*.'\.

Stenophrogmidium

FIG. 69. Stenoporidae (p. G103, GI04).

Rhombotrypello

Stenoclodio
10
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FIG. 72,5. N. pulchra ULR., Blkriv., Tenn.; 5a,
zoarium, Xl; 5b, long. sec., X20; 5c, surface,
X 10 (222).

Revalotrypa BASSLER, 1952 [*Nicholsonella gibbosa
BASSLER, 1911]. Like Nicholsonella but dia­
phragms near!y absent in zooecia and mesopores.
Granular wall structure as in Dianulites. Ord.-­
FIG. 72,1. *R. gibbosa (BASSLER), Est.; la, long.
sec., X1O; Ib,c, tang. sees., X20, X50; Id,e,
zoarium from side and base, X 1 (131).

Stellipora HALL, 1847 [non HAG., 1951] [*S.
antheloidea] [=Revalopora VINASSA, 1920]. Like

Constellaria but has lamellate incrusting growth
and mesopores are restricted to monticules. Ord.
--FIG. 72,2. *S. antheloidea, Trenton., N.Y.;
2a, zoarium, X I; 2b,c, sees., X20; 2d, surface,
X5 (l3I).--FIG. 72,3. S. apsendesoides BASS­

LER, Est.; a single star, X 5 (131).

Suborder INTEGRATA Ulrich &
Bassler, 1904

Walls of adjacent zooecial tubes not
coalesced but separated by a dark divisional

Tobuliporello

20

2b
3d

30

Tobuliporo

3c
Trochytoechus

3e 4b 4c
Stereotoechus

FIG. 70. Stenoporidae (p. GI05).
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line or by light-colored tissue, with individ­
ual wall boundaries distinctly visible. Ord.­
Perm., ?Trias.

Family AMPLEXOPORIDAE Miller, 1889
Zoarium ramose to bifoliate. Zooecia com­

paratively simple prismatic tubes. Acantho-

pores commonly abundant; mesopores ab­
sent (112,114; NICKLES-B., 1900). Ord.-Dev.
Amplexopora DLR., 1882 [*A. cingulata]. Ramose.

Zooecia with complete diaphragms. Acanthopores
numerous. Ord.--FIG. 73,1. *A. cingulata,
Maysv., Ky.; la, long. sec., X20; 1b, surface
X20; 1e,d, tang. sees., X20, X50 (222).

2b

HennigopoiO

40

Constellorio

3c

4c
Idiotrypo

FIG. 71. Constellariidae (p. G105, GI06).

Dianulites
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Discotrypa ULR., 1882 [-Chaetetes elegans ULR.,
1879]. Free or incrusting expansions. Zooecia
thin-walled, apertures rhomboidal. Acanthopores
lacking. Ord.-Dev.--FIG. 73,4. -D. elegans
(ULR.), Ord.(Maysv.), Ohio; 4a, long. sec.; 4b,
surface; 4e, tang. sec.; all X20 (222).

Monotrypella ULR., 1882 [-M. aequalis]. Lacks
acanthopores. Ord.--FIG. 73,3. -M. aequalis,
Eden., Ky.; 3a, surface, X20; 3b,e, sees., X20
(222).

Petalotrypa ULR., 1889 [-Po eompressa ULR., 1890].
LeafIike, bifoliate. Zooecia with polygonal aper­
tures separated by some mesopore-like interspaces
(not true mesopores). Acanthopores small. Sil.­
Carb.--FIG. 73,2. -P. eompressa ULR., M.Dev.,
Iowa; 2a,b, sees., X20; 2e, zoarium, Xl (222).

Rhombotrypa ULR.-B., 1904 [-Chaetetes quadratus
ROM., 1866J [=Aeanthotrypina VINASSA, 1920].
Zooecia of axial region quadrate in section.
Ord.-Dev.--FIG. 73,5. -R. quadratus (ROM.),

50

4c

Nicholsonello
5b

Stell~oro

FIG. 72. Constellariidae (p. G106, GI07).
5c
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Ord.(Riehmond.), Ohio; 5a, transv. sec., X5; 5b,c,
tang. sees., X20, X50; 5d, long. sec., X20; 5e,
zoarium, Xl (5a,c,d, 197; 5b,e, 131).

Family HALLOPORIDAE Bassler, 1911
[=emend. Calloporidae VCR., 1890]

Generally ramose. Zooecial tubes subeir-

5d

3e

5e

1e

5e

Monotrypella

Amplexopora

5b4e

3a

Rhombotrypa

FIG. 73. Amplexoporidae (p. Gl08-GllO).

2e

n..:....·\J

Diseotrypa

la~

Petalotrypa
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Sonninoporo

=:l--"'" 6b

Sf5e

Ponderporo

50

Holloporino
5d

Colloporello

3b

I
-

.. .. ..

'-'~.- , .. -_. ::-.,.-'~"'-b....J;t. ";f>o<" ... ".J
l' ~..,~:.~~~ ~~ ;""'-;~",-\~

3c

FIG, 74. Halloporidae (p. <JU2, Gl13).
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cular, generally with diaphragms, which
may be more numerous and closely spaced
in the immature region than the mature.
Mesopores common, closely tabulate; acan­
thopores virtually lacking (3,114,115;
NICKLES-B., 1900). Ord.-Dev.
Hallopora BASSLER, 19 I I [pro Callopora HALL,

185'1 (non GRAY, 1848)] [OCallopora elegantula
HALL, 1852]. Ramose; intertwined branches may
form clumps 30 em. wide. Zooecial apertures
commonly closed by ornamented perforate covers
which become diaphragms when left behind dur­
ing growth. Ord.-Dev.--FIG. 74,1. °H. elegan­
tula (HALL), Sil.(Clint.), N.Y.; la-c, sees., X20;
ld, fragment, XI; Ie, surface, X25 (la,c, 222;
lb,d,e, 131).--FIG. 74,2. H. ramosa D'ORR.,
Ord.(Maysv.), Ohio; zoarium with monticules,
X I (222).

CalIoporelIa ULR., 1882 roC. harrisi ULR., 1883

(=Monticulipora (Heterotrypa) circularis JAMES,
1862)] [=Halloporella VINASSA, 1920 (obj.)].
Zoarium thin, discoid, convex. Mesopores angular,
closely tabulate. Ord.--FIG. 74,3. °C. circularis
(JAMES), Richmond., Ohio; 3a, edge view of
zoarium, XI; 3b,c, sees., X25, X20 (222).

Halloporina BASSLER, 1913 [pro Calloporina ULR.­
B., 1904 (non NEVIANI, 1895)] [OCallopora crenu­
lata ULR., 1893]. Like Hallopora but zooecia.have
strongly crenulate walls and lack diaphragms.
Ord.--FIG. 74,5. °H. crenulata (ULR.), Blkriv.,
Minn.; 5a, zoarium, XI; 5b, surface with macu­
lae, X 10; 5c, surface showing perforate zooecial
covers (diaphragms), X20; 5d-f, sees., X20
(222).

Panderpora. BASSLER, 1952 [OHallopora dybowskii
BASSLER, 19II]. Hemispherical. Zooecia with wide­
spaced curved diaphragms. Mesopores narrow,
closely tabulate. Ord.--FIG. 74,4. op. dybowskii
(BASSLER), Est.; 4a,b, sees., X20, X 10 (131).

Anophrogmo

10

Tremotoporo

Aconthotrypo

Aostiporo

FIG. 75. Trematoporidae (p. GI13).
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Sonninopora VINASSA, 1920 [*Hallopora tenuispi­
nosa BASSLER, 1911]. Like Hallopora but peri­
pheral mature region has minute acanthopores.
M.Ord.--FIG. 74,6. *S. tenuispinosa (BASSLER),
Est.; 6a-c, sees., X25, X20, X20 (131).

Family TREMATOPORIDAE Miller, 1889
[=Diplotrypidae ULRICH, 1890]

Zoaria ramose, hemispherical, or massive;
characterized by general looseness and ob­
scurity of structure unlike other trepos­
tomes. Distinguished from Halloporidae
chiefly by presence of acanthopores and
closed mesopores (3,114,115; NIcKLES-B.,
1900). Ord.-Dev., ?Trias.

Trematopora HALL, 1851 [*T. tuberculosa]. Ra­
mose, with prominent monticules. Zooecial aper­
tures circular, with peristomes. Solid interspaces
contain small acanthopores and distinctly monili-,
form granular mesopores. Ord.-Sil.--FIG. 75,1.

*T. tuberculosa, Sil.(Clint.), N.Y.; la, zoarium,
Xl; Ib, surface, X20; Ic,d, sees., X20 (131).

Acanthotrypa VINASSA, 1915 [*Monticulipora
(Monotrypa) carnica]. Massive. Like Monotrypa
but zooecia have many regularly spaced dia­
phragms and minute acanthopores. Ord.--FIG.
75,3. *A. carnica (VINASSA), NE.Italy (Car~ie
Alps); 3a,b, sees., X 10, X5 (225).

Anaphragma ULR.-B., 1904 [*A. mirabileJ. Like
Batostoma but diaphragms entirely absent and
walls crenulate in immature region. Ord.--FIG.
75,2. *A. mirabilis, Richmond., Ill.; 2a-c, sees.,
X20 (223).

Aostipora VINASSA, 1920 [*Trematopora cystata
BASSLER, 1911]. Smooth slender cylindrical stems.
Zooecia without diaphragms. Interspaces of ma­
ture region filled with eystose vesicles. M.Ord.-­
FIG. 75,4. *A. cystata (BASSLER), Est.; 4a,b, sees.,
X20 (131).

Batostoma ULR., 1882 [*Monticulipora (Hetero­
trypa) implicata NICH., 1881] [=Acanthotry­
pella VINASSA, 1920]. Irregular branches rising

Botostomo
lb

30

lc

40
Diotrypello Diplotrypo

FIG. 76. Trematoporidae (p. 0113, 0114).

4c

4d
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from large basal expansion. Zooecia thick-walled
in mature region, somewhat uneven diaphragms
numerous. Mesopores common, irregular; large
acanthopores abundant. Ord.--FIG. 76, 1. B.
minnesotense ULR., Blkriv., Minn.; la, zoarium,
Xl; lb,c, tang. sees., X20, X50; ld, long. sec.,
X20 (222).--FIG. 76,2. "B. implicatum
(NICH.), Eden., Ohio; tang. sec., X25 (222).

Diatrypella VINASSA, 1911 ["Monotrypa (Diatry­
pella) baconica]. Trias., Italy.~-FIG. 76,3. ~D.

baconica; 3a,b, sees., X 10; 3c, zoarium, from
side, Xl (225).

Diplotrypa NICH., 1879 ["Favosites petropolitanus
PANDER, 1830] [=Diplotrypina VINASSA, 1920].

Like Monotrypa but has mesopores. Ord.--FIG.
76,4. "D. petropolitanus (PANDER), Est.; 4a,b,
zoarium from side and base, Xl; 4c,d, sees.,
X20 (131).

Dittopora DYBOWSKI, 1877 ["D. clavae/ormis].
Club-shaped. Like Hemiphragma but has a pair
of large acanthopores with each zooecium and
numerous other small ones. M.Ord.--FIG. 77,1.
"D. clavae/ormis, Est.; la,b, sees., X20; le, zoar­
ium, Xl (131).

Hemiphragma ULR., 1893 ["Batostoma irrasum
ULR., 1886] [=Balticopora, Balticoporella VINASSA,
1920]. Like Batostoma but diaphragms incom­
plete (hemiphragms) in mature region. Ord.--

lc

2a
Monotrypa 2b

4b

40

Hemiphragma

FIG. 77. Trematoporidae (p. G1l4, G1l5).

4c

Dittopora
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30

Phrogmoporello
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2c
2b
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Stromototrypo
FIG. 78. Trematoporidae (p. G1l5).

Phrogmoporo

20

10

FIG. 77,4. *H. irrasum (Uu.), Blriv., Minn.; 4a,
zoarium, X I; 4b, surface, X 10; 4c,d, sees., X20,
XIO (222).

Monotrypa NICH., 1879 [*Chaetetes undulatus
NICH., 1875] [=Pachytheca SCHLUTER, 1885;
Ptychonema HALL-S., 1887]. Massive. Zooecia
angular, with undulating thin walls. Mesopores
absent. Ord.-Dev.--FIG. 77,2. *M. undulata
(NICH.), Ord.(Trenton.), Ont.; 2a,b, sees., X20
(197).

Phragmopora VINASSA, 1920 [*Hemiphragma multi­
poratum BASSLER, 1911]. Dome-shaped. Like
Hemiphragma but zooecia thin-walled, with hemi­
phragms throughout, and mesopores numerous,
closely tabulate. Acanthopores absent. M.Ord.-­
FIG. 78,1. *P. multiporata (BASSLER), Est.; la,b,
sees., X20; lc, zoarium, XI (131).

Phragmoporella VINASSA 1920 [*Hemiphragma
maculatum BASSLER, 1911]. Slender cylindrical
branches with conspicuous maculae. Zooecia with
wide-spaced hemiphragms. Mesopores minute,
closely tabulate; acanthopores absent. M.Ord.-­
FIG. 78,3. *P. mawlata (BASSLER), Est.; 3a,b,
sees., X20 (131).

Polyteicus POCTA, 1902 [*Monotrypa novaki PER­
NER, 1900]. Like Monotrypa but surface bears one
or more bifoliate lamellae with apertures. Ord.
--FIG. 77,3. ·P. novaki (PERNER), Czech.; sec.,
x5 (205).

Stromatotrypa Uu., 1893 [·S. ovata]. Superposed
lamellae. Zooecia oval; papillose interspaces at
surface denote mesopores. Ord.--FIG. 78,2. ·S.
ovata, Blkriv., Minn.; 2a, surface, X20; 2b,c,
sees., X20 (222).

Family PHYLLOPORINIDAE Ulrich,
1890

[=Subreteporidae MILLER, 1889; Chainodictyonidae
NICKLES-B., 1900]

Zoaria composed of anastomosing or re­
ticulating slender branches attached at base,
with 2 to 8 rows of apertures on front
(celluliferous) side and none on the other
(back), which is longitudinally striate.
Zooecia comprise gently curved tubes with
long immature region; diaphragms widely
spaced or lacking and no hemisepta; aper-
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tures generally without peristome. Meso­
pores with closely spaced diaphragms and
acanthopores, surficially marked by spines,
may be present in the mature region. The
assemblage is intermediate between Crypto­
stomata, which it resembles in zoarial form,
and Trepostomata, which it matches in in­
ternal structure. Assignment of the family
to the Trepostomata is based on lack of
proved diagnostic cryptostome structures
(46,49,114,115; NICKLES-B., 1900; BASSLER,

1952). Ord.-Perm.

Phylloporina ULR., 1887 ["Retepora trentonensis
NIGH., 1871 (=R. fenestrata HALL, 1850)].
Anastomosing branches with 4 to 8 rows of

apertures. Elongate angular zooecial tubes sep­
arated by closely tabulate mesopores. Ord.--FIG.
79,4. "P. fenestrata (HALL); 4a,b, sees., X20,
Trenton., Ont.; 4c,d, back, front, X 10, Trenton.,
N.Y.--FIG. 79,5. P. sublaxa ULR., Blkriv.,
Minn.; 5a,b, back, front, X 10 (222).

Bashkiriella NIKIF., 1939 ["B. ornata]. Zoarium
like Subretepora but zooecia converge toward mid­
dle of branch; acanthopores stellate. Carb.-­
FIG. 79, 3. "B. ornata, Fenestellidae ser., Russ.;
sec., X20 (198).

Carinophylloporina BASSLER, 1952 ["C. typical.
Like Phylloporina but fenestrules hexagonal, with
sharp keel dividing 4 to 6 longitudinal rows of
apertures in 2 sets. Ord.--FIG. 80,1. "C. typica,
Blkriv.(Edinburg), Va.; la,b, frontal side, X 10,
X20; lc, back, XlO (131).

2b

2c
Choinodictyon

20

4c

Chosmotoporello

50 Phylloporino

FIG. 79. Phylloporinidae (p. G1l6, G1l7).
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Chainodictyon FOERSTE, 1887 ["C. laxum]. Like
Phylloporina but zooecia shorter and without dia­
phragms; mesopores absent; back concentrically
undulated. Penn.-Perm.--FIG. 79,2. "C. laxum,
Penn., Ohio; 2a,b, back and front, X5, X15; 2c,
zoarium, Xl; 2d, long. sec., X 10 (222).

Chasmatoporella NEKH., 1936 ["C. metzi]. Dichot­
omously branching, with 2 rows of zooecia sepa­
rated by keel and uniting at 4 or more diameters
apart. Ord.--FIG. 79,1. "C. metzi, NE.Italy (Car­
nic Alps); zoarium, Xl (195).

Moorephylloporina BASSLER, 1952 ["M. typical. Like
Phylloporina but fenestrules polygonal, sma II;
frontal with 2 rows of well-spaced circular aper­
tures divided by threadlike keel bearing minute
perforated nodes (?acanthopores) at regular inter­
vals. M.Ord.--FIG. 80,2. "M. typica, Blkriv.
(Edinburg), Va.; 2a,b, back, front, X20 (131).

Oeciophylloporina BASSLER, 1952 ["0. typicalis].
Like Subretepora but branches bear 3 or 4 rows of
circular apertures, fenestrules elongate; ovicell-like

structures on frontal; granular longitudinal striae
on back. M.Ord.--FIG. 80,3. "0. typicalis, Blk­
riv.(Edinburg), Va.; 3a,b, front, back, X20 (131).

Pseudohornera ROEMER, 1876 ["Retepora diOusa
HALL, 1852] [=Drymotrypa ULR., 1890 (obj.);
Tham nocella SIMPSON, 1897]. Branches bifurcating
but not anastomosing, with zooecia rising from a
thin double plate. Ord.-Sil.--FIG. 81,2. "P. dif­
fusa (HALL), Sil.(Clint.), N.Y.; 2a, zoarium, X I;
2b,c, back, front, X5; 2d-f. sees., X20 (131).

Sardesonina BASSLER, 1952 ["Phylloporina corticosa
ULR., 1886]. Branches broad, closely reticulate,
with 4 to 6 rows of apertures on frontal side tra­
versed by strongly undulating carinae. Ord.-­
FIG. 81,4. "S. corticosa (ULR.), Blkriv., Minn.;
4a, zoarium, XI; 4b,c, sees., X20, X 10; 4d,e,
back, front, X 10 (222).

Subretepora n'ORB., 1849 ["lntricaria reticulata
HALL, 1847] [=Chasmatopora EICHW., 1860].
Characters relatively ill known. Reticulate branches
with 2 or more rows of short-tubed granular zooe-

3b

1c

Corinophylloporino

Moorephylloporino 30 Oeciophylloporino

FIG. 80. Phylloporinidae (p. GIl6, GIl7).
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FIG. 81 Ph 11. y oporinidae (p. GIl7-G1l9).
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cia with diaphragms, apertures separated by ir­
regularly placed nodes (acanthopores); back with
delicate striations; mesopores absent. Ord.-5il.--­
FIG. 81,1. *5. retieulata (HALL), Ord.(Trenton.),
N.Y.; la,b, back, front, X 10; Ie, zoarium, X I;
Jd, front, X20 (la,e, 149; Ib,d, 222).

Trepostomina BASSLER, 1952 [*T. erassa]. Reticulate
branches, elongate fenestrules; front with 3 to 5
rows of elliptical to angular zooecial apertures;
back closely striate. M.Ord.--FIG. 81,3. *T.
erassa, Blkriv.(Edinburg), Va.; 3a.b, back, front,
XI0 (I3I).

Order CRYPTOSTOMATA Vine,
1883

Zoaria mostly delicate reticulate fronds or
slender branching stems of cylindrical or
ribbon-like form, all calcareous. Zooecia as
in Trepostomata, with well-marked differ­
entiation of immature and mature regions,
but the boundary between them more
abrupt and the tubes much shorter; the dis­
tal part of each zooecial tube is a vestibule
that extends from the aperture at the sur­
face to the position of the orifice near the
inner boundary of the mature zone, de­
fined in many forms by shelflike hemisepta
projecting from the walls. Interspaces be­
tween adjacent vestibules commonly filled
by vesiculose coenosteum or solid stereom,
which may be traversed by acanthopores.
Ord.-Perm.

MORPHOLOGICAL FEATURES

This order is characterized by relative
shortness of the zooecial tubes and conceal­
ment of their orifice (cryptos, hidden) at
the bottom of a tubular shaft or vestibule
which is surrounded by solid, laminated, or
vesicular calcareous tissue. The primitive
zooecium is regularly pyriform to oblong,
quadrate or hexagonal in shape, with the
orifice at its distal extremity. Since this is a
prevailing character of the Cheilostomata,
it is possible the Cryptostomata are really
Paleozoic cheilostomes. The cryptostomes
differ from typical cheilostomes, however,
( 1) in the absence of ovicells and avicularia;
(2) in the much greater deposit of cal­
careous material on the zooecial front; (3)
in the common development of successive
layers of zooids one directly over another
so as to form a continuous zooecial tube;
and (4) in the presence of regularly spaced

maculae or monticules composed of special­
ized cells in expanded lamellate zoaria. The
2 last-cited distinctions are suggestive of the
Trepostomata, but the Cryptostomata differ
from them in having a much shorter im­
mature region (primitive cell), a more
abrupt passage to the mature region, and a
vestibule.

Some ramose Cryptostomata have rela­
tively long thin-walled prismatic tubes .in
the axial region, with or without dIa­
phragms, precisely as in ramose trepostomes
and cyclostomes. They are distinguished
from both these orders, however, by pres­
ence of semidiaphragms called hemisepta,
one of which (superior hemiseptum) may
extend downward and forward from the
posterior (proximal) side of the base of the
vestibule into the primitive cell, and the
other (inferior hemiseptum) rising from
the bottom of the cell (distal wall). The
purpose of the hemisepta is unknown, al­
though possibly they served as supports for
a movable operculum. Acanthopores are
common, as in the Trepostomata; in many
zoaria they include very large ones (mega­
canthopores), generally located at the distal
end of a zooecium, and small ones (micra­
canthopores) surrounding the aperture.

Relationship of the Cryptostomata to
Cheilostomata is suggested by similarity of
zoarial forms and markings of zooecial sur­
faces. In many typical Cryptostomata, the
zoarium consists of 2 thin layers of zooecia
growing back to back into erect sword­
shaped, ramose, ribbon-like or fan-shaped
expansions (Ptilodictyidae, Stictoporellidae,
Rhinidictyidae, Sulcoreteporidae). In other
Cryptostomata, the zoaria are lacelike ex­
pansions (Fenestellidae, Acanthocladiidae)
consisting of only a single layer of cells with
the back side covered by a dense layer of
striated or minutely granulose tissue. In
another prolific section, the zoaria are ra­
mose, with zooecia arising from a real or
imaginary axis and opening on all sides of
narrow cylindrical stems (Rhabdomesidae,
Arthrostylidae). Mostly these zoaria are
continuous, but in some delicate, erect forms
they are regularly divided into segments,
articulating with each other or only at the
base.

Most cryptostome bryozoans can be iden­
tified from surface characters of the zooecia
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and zoarium, but in some, particularly the
bifoliate and solid ramose species, thin sec­
tions are as essential for study as in the
T repostomata.

DISTRIBUTION

The order first appears in Ordovician
rocks, reaches greatest development in Dev­
onian and Mississippian deposits, and dis­
appears in the Upper Permian. Many Ordo­
vician genera and species have been de­
scribed and illustrated by ULRICH (5,8) and
BASSLER (13), Silurian by BASSLER (14),
Devonian by HALL & SIMPSON (15), Car­
boniferous by ULRICH (5), and Permian by
BASSLER (16).

Family FENESTELLIDAE King, 1850
[=Enalloporidae, Sphragioporidae, Thamniscidae MILLER,

1889; Fenestrel1inidae BASSLER, 1935]

Zoaria forming reticulate expansions com­
posed of rigid branches, laterally joined by
regularly spaced nonporiferous crossbars
(dissepiments) or by coalescence at opposed
sinuous bends so as to leave open spaces
(fenestrules) of circular, elliptical, or quad­
rangular form extending through the zoar­
ium; branches rarely free, not laterally con­
nected. Zooecia consisting of short recum­
bent tubes embedded in minutely porous
calcareous tissue which is progressively
modified by secretion of fine-grained dense
laminae (sclerenchyme); proximal part of
zooecia commonly delimited by a superior
hemiseptum forming a semi-closed cham­
ber which appears rounded, quadrate, or
polygonal in longitudinal sections; primary
orifice anterior (distal), semielliptical in out­
line, truncate behind; external apertures
rounded, rimmed by a peristome, opening
invariably on the side of branches that is
termed front (obverse), but in exceptionally
well-preserved specimens closed by a cen­
trally perforate lid; the reverse side of
branches, termed back, opposite the zooecial
mouths, may be smooth, longitudinally
striate, granulose, or nodose. Mesopores
lacking but acanthopores represented by
spines on the front side of branches, gen­
erally regularly spaced along a keel, may
occur (68,111,114; NICKLES-B., 1900). Ord­
Perm.

The zoarial characters of fenestellid bryo­
zoans are quite constant and of great sys-

tematic importance. The nature of zooecial
cavities closely resembles that observed in
the Ptilodictyidae and Rhinidictyidae, and
the same is true of the primary and external
orifices.

The ability of bryozoans to deposit fine­
grained calcareous tissue, lamina on lamina,
whenever and wherever needed for support
of the zoarium, probably is best exemplified
in the Fenestellidae. By localized secretion
of sclerenchyme, the relatively simple fronds
of Fenestella type were built into unusual
structures such as distinguish Archimedes,
Lyropora, Lyroporella, and other unique
genera. Similarly, specialized skeletal exten­
sion of acanthopore spines produced strange,
delicate superstructures on the front side of
zoarial fronds, as in Hemitrypa, ]sotrypa,
Cervella, and Unitrypa.

The terms front and back, for the celluli­
ferous (obverse) and noncelluliferous (re­
verse) sides of the fenestellid frond, are
adopted because of their simplicity.

Fenestella LONSD., 1839 [nom. conserv., lCZN pend.
(non BOLTON, 1798)] [*Fenestella antiqua LONSD.,
1839 (nom. conserv., ICZN pend.)(non Gorgonia
antiqua G{)LDF., 1826 = Fenestella ant i qua
(GOLDF.) = Fenestrella sttbantiqua D'ORB., 1849
= Fenestella subantiqua D'ORB.) (nom. conserv.,
ICZN pend.)] [=Fenestrella D'ORB., 1850]. Zoar­
ium funnel- or fan-shaped. Zooecia in 2 rows on
each branch with 2 to 8 apertures in a single row
adjoining one fenestrule. Front of branches with or
without median keel and acanthopore spines pre­
sent or absent. Ord.-Perm.--FIG. 82,1. *F. anti­
qua LONSD., Sil.(Wenlock.), Eng.; front, X 10
(179).

Anastomopora SIMPSON, 1897 [pro Reteporella
SIMPSON, 1895 (non BUSK, 1884)] [*Fenestella
cinctuta HALL, 1884] [=Reteporidra NICKLES-B.,
1900]. Thin fan-shaped fronds with thick lateral
margins of lamellose tissue; branches anastomosing,
fenestrules oval. Zooecial apertures in 3 to 7 rows
on each branch. Dev.--FIG. 82,2. *A. cinctuta
(HALL), M.Dev., N.Y.; 2a,b, front and back, X5
(163 ).

Archimedes OWEN, 1838 [*Fenestella (Archimedes)
wortheni HALL, ?1856; SD MILLER, 1889][=Arch­
imedipora D'ORB., 1849]. Zoarial network like
Fenestella, with 2 rows of apertures along branches,
supported by a screwlike axis of laminated tissue
that encloses proximal edge of the spirally twisted
frond. Miss.-Perm.--FIG. 82,5. *A. wortheni
HALL, L.Miss. (Warsaw) , Ill.; 5a,b, spiral axis,
long. sec. and surface., Xl (222).--FIG. 82,6.
A. communis ULR., U.Miss.(Chest.), Ky.; long.
sec. of axis showing zooecial layers coated by lamel-
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lar tissue, X25 (13I).--FIG. 82,7. A. proutana
ULR., U.Miss.(Chest.), Ky.; spiral axis, X I.-­
FIG. 82,8. A. sublaxa ULR., U.Miss.(Chest.), Ill.;
axis and part of fronds, X I (222).

Bicorbis CONDRA-E., 1945 [pro Bicorbula CONDRA­
E., 1945 (non FISCHER, 1887)] ["Bicorbula arizon­
ica CONDRA-E., 1945]. Zoarium double-layered,
basket-like, with upper meshwork like Polypora
and lower one of dense laminated tissue. Perm.-­
FIG. 82,4. "B. arizonica (CONDRA-E.), M.Perm.,
Ariz.; long. sec., X20 (141).

Cervella CHRONIC, 1949 ["C. cervoidea]. Fenestella­
type frond with superstructure of stellate processes
developed from acanthopore-like spines along mid­
line of branch fronts. Perm.--FIG. 82,3. "C.

cervoidea. L.Perm., Peru; 3a,b, back and front,
X5, XI0 (139).

Enallopora D·ORB., 1849 ["Gorgonia perantiqua
HALL, 1847] [=Protocrisina ULR., 1889]. Narrow
bifurcating branches not laterally joined; a row of
front-facing apertures along each margin of branch
and irregularly placed additional ones between on
front; back with small pores. Ord.--FIG. 83,4.
"E. perantiqua (HALL), Trenton., N.Y.; 4a,b,
front and back, X 10 (I62).

Fenestepora FREDERIKS, 1915 ["Fenestella jabensis
WAAGEN & PICHL, 1886]. Like Fenestella but with
row of small cells along carina. V.Carb., Russ.

Fenestralia PROUT, 1858 ["F. sanctiludovici]. Like
Fenestella but with 2 rows of apertures on each

2b
Anostomoporo

Bicorbis

20

Fenestello

7

Archimedes

FIG. 82. Fenestellidae (p. G120, GI21).
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side of median keel. Miss.-FIG. 83,7. "F. sane­
tiludoviei, Meramec., Mo.; 7a, front, X5; 7b, back,
XI (217).

Fenestrapora HALL, 1885 ["F. biperforata]. Like
Fenestella but back and wide keel summits on
front bear pores or pits. Dev.-FIG. 83,8. "F.

biperforata, M.Dev., N.Y.; 8a,b, back, front, X20
( 162).

Fenestrellina D'ORB., 1849 ["Fenestella crassa Mc­
COY, 1844] [=Aetinostoma Y.-Y., 1874; Flabelli­
porina SIMPSON, 1895]. Dissepiments widely sep­
arated and fenestrules very long, as in Thamniseus;

10
Hemitrypo 3

lb

6b

8b

Fenestrellino60

Fenestroporo

FIG. 83. Fenestellidae (p. GI2I-GI23).

Helicoporo

Fenestrolio
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Lyropora

Lyroporello

FIG. 84. FenesteIlidae (p. G123-GI25).

Loculipora
2b

front with keel and 2 rows of apertures, as in
Fellestella. Carb.-Perm.--FIG. 83,6. *F. erassa
(McCoy), L.Carb., Ire.; 6a, back, XI; 6b, front,
X 10 (180).

Helicopora CLAYPOLE, 1881 [*H. latispiralis]. Net­
work of Fenestella type twisted in loose spire
around flexuous solid axis of laminated scleren­
chyme. Sil.-Dev.--FIG. 83,5. *H. latispiralis,
SiI.(Niag.), Ohio; axis, Xl (140).

Hemitrypa PHILLIPS, 1841 [*H. oculata]. Like Pene­
stella but with reticulate superstructure borne by
regularly spaced spines along keels of front side,
meshes of upper network corresponding in num­
ber and position to zooecial apertures beneath.
Sil.-Perm.--FIG. 83,1. H. proutana ULR., Miss.

(Warsaw), Ill.; la, front, showing superstructure
partly removed, XIS; 1b, long, sec., showing
solid floor of branch (right), obliquely disposed
zooecia (middle), and superstructure (left), X20'
(222).--Fig. 83,2. *H. oculata, Dev., Eng.;
front, showing superstructure, X 10 (206).-­
FIG. 83,3. H. eribrosa HALL, M.Dev., Falls Ohio,
Ky.-Ind.; base of zoarium attached to a fenesteIlid,
X5 (162).

Isotrypa HALL, 1885 [*Fenestella (Hemitrypa)
conjunctiva HALL, 1883] [=Amorphotrypa WHIO­
BOURNE, 1897; Tectuliporella SIMPSON, 1895]. Like
Fenestella but with superstructure formed by
strongly elevated keels connected laterally by cross­
bars, so that front and back of zoarium appear
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almost identical. Dev.--FIG. 84,1. *1. conjunctiva
(HALL), Onond., ant.; 1a,b, back, with pore at
edge of each dissepiment, X5; Ie, front, with
superstructure removed, X 5; 1d, front, with super­
structure in place, Xl (162).

Locu1ipora HALL, 1885 [*Fenestella perforata HALL,
1884] [=Tectulipora HALL, 1885; Entopora MAUR­
ER, 1885]. Dissepiments greatly reduced, carinae
of branches and dissepiments so expanded and
coalesced that front and back of zoarium are
closely similar. Si1.-Dev.--FIG. 84,2. *L. per­
forata (HALL), M.Dev.(Hamilton), N.Y.; 2a,b,
front, back, X5 (162).

Lyropora HALL, 1857 [*Fenestella (Lyropora) sub­
quadrans][=Lyroporidra SIMPSON, 1897 (obj.);
Dictyoretmon WHITF., 1909]. Fenestrate zoarium
with branches bearing 3 to 5 rows of zooecia, lat­
eral borders of fan-shaped frond consisting of non­
celluliferous thick deposit of laminated scleren­
chyme; front of branches may bear keel with

nodes. Miss.-Perm.--·FIG. 84,4. *L. subquadrans
HALL, U.Miss.(Chest.), Ill.; 4a, zoarium, Xl; 4b,
front, X20; 4c, back, showing a thickened edge,
X10 (222).

Lyroporella SIMPSON, 1895 [*Fenestella (Lyropora)
quincuncialis HALL, 1857] [=Lyroporina SIMP­
SON, 1897]. Like Lyropora but branches have on­
ly 2 rows of zooecia. Miss.--FIG. 84,5. *L. quin­
cuncialis (HALL), Chest., III.; 5a, zoarium, net·
work incomplete, Xl; 5b-d, sees., X20; 5e-f,
front and back, Xl0 (222).

Minilya CROCKFORD, 1944 [*M. duplaria]. Like
Fenestella but nodes along keel disposed zigzag,
their number and position corresponding to ar­
rangement of interlocked alternating zooecia of
the 2 rows on each branch. Penn.-Perm.--FIG.
85,1. *M. duplaria, Perm., W.Austral.; la, tang.
sec., XlO; Ib, front, X10 (142).

Patel1ipora ROM., 1887 [*P. stellata]. Zoarium
saucer-sh"'1ed, stalked; upper surface with radiat-

60

50

Thomniscus
FIG. 85. Fenestellidae (p. G124-G127).

40

Semicoscinium

4b

6b
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ing branches which bear rows of zooecia. Dev.
--FIG. 84,3. *P. stellata, erratic in drift, Mich.;
zoarium, Xl (212).

Polypora McCoy, 1844 [*P. dendroides] [=Flabel­
liporella, Polyporella SIMPSON, 1895; Polyporina
FREDERIKS, 1920]. Like Fenestella but has 3 to 8
rows of zooecia on each branch; median keel ab­
sent but may be represented by row of nodes.
Ord.-Perm.--FIG. 86,7. *P. dendroides, L.Carb.,
Ire.; 7a,b, front, Xl, X5 (I80).

Protoretepora DEKoN., 1876 [*Fenestella ampla
LONSD., 1844] [=Phyllopora KING, 1849 (non
EHR., 1834)]. Like Polypora but zooecial apertures
occur on dissepiments. Cat·b.-Perm.--FIG. 86,2.
*P. ampla (LONSD.), Carb., N.S.W.; front, X20
(I79).--FIG. 86,1. *P. ehrenbergi (GEINITZ),

Perm., Gel.; la, curved conical zoarium, Xl; lb,
front, XI0 (ISS).

Pseudoisotrypa PRANTL, 1932 [*P. bohemica]. Like
lsotrypa but branches and superstructure flexuous,
resembling anastomosis. Dev., Czech.

PseudounitrypaNEKH., 1926 [*P. sibirica]. Spines
along keels produced laterally at summit as in­
clined concave scales which may join to form
superstructure. Carb.--FIG. 86,4. *P. sibirica, L.
Car b., R u s s.; oblique tang. sec. intersecting
branches (below), spines (middle), and super­
structure (top), XO.67 (I9S).

Ptiloporella HALL, 188S [*Fenestella (Ptiloporella)
laticrescens HALL-S., 1887] [=Pinnaporella SIMP­
SON, 1897 (non SIMPSON, 1895)]. Like Fenestella
but normal branches diverge pinnately from con-

5b Polypora
7b

Pseudounitrypa

~

~
C:<P °8

0
~

0 0

0 0 <::::I:1:?CZl::> 0
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Pti loporella

Sphragiopora

FIG. 86. Fenestellidae (p. G125, GI26).
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siderably thickened main branches. Sil.-Dev.-­
FIG. 86,3. *P. laticrescens HALL-S., Dev.(Onond.),
ant.; 3a,b, front and back, X5 (162).

Ptiloporina HALL, 1885 [*Fenestella (Ptiloporina)
conica HALL-S., 1887] [=Pinnaporella (non SIMP­
SON, 1897), Pinnaporina SIMPSON, 1895]. Like
Ptiloporella but branches have 3 or more rows of
zooecia and no carina. Dev.--FIG. 85,3. *P.
conica HALL-S., Onond., ant.; 3a, zoarium, XI;
3b, back, X5 (162).

Reteporina D'ORB., 1849 [*Retepora prisca GOLDF.,
1826] [=Heteroprisca NEKH., 1929 (obj.)]. Poor­
ly known; may be senior synonym of Semicoscin­
ium. Dev.--FIG. 86,5. *R. prisca (GOLDF.), M.
Dev., Ger.; 5a, back, X I; 5b, front, X5 (157).

Semicoscinium PROUT, 1859 [*S. rhomboideum]
[=Carinopora, Cryptopora NICH., 1874; Cyclo­
porina SIMPSON, 1895; ?Cyclopelta BORNEMAN,
1884]. Zoarium funnel-shaped, celluliferous on
outer side, fenestrules subrhomboidal on back,
branches with 2 rows of zooecia and high median
keel expanded at top. Sil.-Dev.--FIG. 85,4. S.

interruptum HALL-S., M.Dev., Falls Ohio, Ky.­
Ind.; 4a, front, with expanded keels removed at
left, X5 (163).--FIG. 85,5. *S. rhomboideum,
M.Dev., Falls Ohio, Ky.-Ind.; 5a, front, weathered,
X5; 5b, back, X5 (208).

Seriopora POCTA, 1894 [*S. petala]. Dissepiments
reduced to minimum. Dev., Czech.

Sphragiopora ULR., 1889 [*S. parasitica ULR.,
1890]. Minute incrusting patches; ?juvenile stage
of fenestellid. Miss.-Perm.--FIG. 86,6. *S. para­
sitica ULR., U.Miss.(Chest.), Ill.; front, X20 (222).

Thamniscus KING, 1849 [*Keratophytes dubius
SCHLOTH., 1820] [=Thamlliseides KING, 1849].
Like Polypora but dissepiments far apart or nearly
absent. Sil.-Perm.--FIG. 85,6. *T. dub ius
(SCHLOTH.), Perm., Ger.; 6a, back, Xl; 6b, front,
X5 (170).--FIG. 85,7. T. ramulosus ULR., U.
Miss. (Chest.), Ill.; 7a,b, front, back, X 10 (222).

Unitrypa HALL, 1885 [*Fenestella (Hemitrypa)
lata HALL, 1883]. Like Fenestella but has retic­
ulate superstructure on front consisting of im­
bricate lamellae (scalae) which correspond in num-

10
Pteroporo

Aconthoclodio
FIG. 87. AcanthocJaJiidae

60 6b
Diplopororio

(p. G 127, G 128).

7b
Si Ivoseptoporo
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Ptyloporo Ichthyorochis

Gl27

3c

Synoclodio Pennireteporo

FIG. 88. Acanthocladiidae (p. G 128).

ber to zooecia, the whole borne by projections of
keels on the branches. Sil.-Dev.--FIG. 85,2. *U.
lata (HALL), M.Dev.(Onond.), Ont.; 2a, back,
mostly showing underside of superstructure, X 5;
2b, front, with superstructure in place at left, X5
(162).

Utropora POCTA, 1894 [*U. nobilis]. Zooecial aper­
tures on sides of branches, distinction between front
and back lost. Dev., Czech.

Family ACANTHOCLADIIDAE Zittel,
1880

Zoarium composed of strong stems with
branches generally diverging obliquely and

remaining free or uDltmg with adjacent
branches, the side branches with or without
connecting crossbars (dissepiments) which
may bear zooecia (111,114; NICKLES-B.,

1900). Sil.-Perm.

Acanthoc1adia KING, 1849 [*Keratophytes anceps
SCHLOTH., 1820]. Coarse stipes with 3 or more
rows of zooecia; short oblique side branches close­
ly and regularly spaced, commonly without dis­
sepiments. Penn.-Perm.--FIG. 87,5. *A. anceps
(SCHLOTH.), Perm., Gel.; 5a, front, X 10; 5b,
zoarium, Xl; 5c, long. sec., X20 (170).

Dip1oporaria NICKLES-B., 1900 [pro Diplopora Y.­
Y., 1875 (non GUMBEL, 1866)] [*Glauconome
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marginalis Y.-Y., 1875]. Like Penniretepora but
side branches very few. Carb.-Perm.--FIG. 87,6.
*D. marginalis (Y.-Y.), L.Carb., Scot.; 6a,b, front,
back, X20 (233).

Filites POCTA, 1894 [*F. eribrosus. Resembles Penni­
retepora. Dev.• Czech.

Ichthyorachis McCoy, 1844 [*l. newenhami]
[=lehthyorhaehis AGA"IZ, 1845). Like Ptylopora
but main stem bears 5 or more rows of zooecia
and side branches generally 3 rows; dissepiments
lacking. Dev.-Carb.--FIG. 88,3. *l. newenhami,
L.Carb., Ire.; 3a,b, fragment of main stem, front
and back, XI0; 3e, front, Xl (180).

LyrocIadia SHULGA, 1931 [*L. permiea]. Perm.,
Russ.

Matheropora BASSLER, nom. nov. [pro Dietyocladia
MATHER, 1915' (non POMEL, 1872)] [*Dietyocla­
dia triseriata MATHER, 1915]. Like Aeanthocladia
but main stems have 4 or 5 rows of zooecia and
side branches partly joined by dissepiments. Penn.­
Perm.--FIG. 87,4. *M. triseriata (MATHER), L.
Penn. (Morrow.), Ark.; 4a. zoarium, Xl; 4b,
front, X5 (187).

Penniretepora D'ORB., 1849 [*Retepora pluma PHIL­
LIPS, 1836] [=Aeanthopora Y.-Y., 1875; Pinnato­
pora VINE, 1883; Glaueonome auctt. (non GOLDF.,
1826)]. Slender main stem and short, regularly
spaced, oblique side branches without dissepi­
ments; 2 rows of zooecia on stem and branches.
Dev.-Perm.--FIG. 88,4. *P. pluma (PHILLIPS),
L.Carb., Eng. (Yorks.); 4a, zoarium, Xl; 4b,e,
front and back, X20 (206).--FIG. 88,5. P.
bellula (ULR.), L. Penn., Ill.; 5a,b, back, front,
X20 (222).

Pteropora EICHW., 1855 (non HALL, 1883) [*P. pen­
nula]. Like lchthyoraehis but side branches con­
nected by celluliferous tissue. Ord.--FIG. 87,1.
*P. pennula, M.Ord., Est.; 1a,b, front, X5, Xl
(149).

Ptylopora McCoy, 1844 [*P. pluma] [=Ptilopora
AGASSIZ, 1846; Dendrieopora DEKoN., 1876].
Zoarium pinnate, with strong main stem and long
oblique side branches connected by dissepiments
generally non-celluliferous but in some with aper­
tures; 2 rows of zooecia divided by node-bearing
keel on stem and side branches. Dev.-Perm.--­
FIG. 88,2. *P. pluma, L.Carb., Ire.; 2a, front, X 10;
2b, zoarium, Xl (180).

Samaria STUCK., 1888 (non RAGANOF, 1893)[*S.
volgensis]. L.Carb., Russ.

Septopora PROUT, 1859 [*S. eestriensis] [=Loeuli­
porella FREDERIKS, 1920]. Primary and secondary
branches numerous, the latter joined to adjacent
primaries; 2 rows of zooecia on all branches; back
with scattered pores; union of secondaries (pinnae)
may form dissepiment-like structures with aper­
tures. Miss.-Perm.--FIG. 87,2. S. laevis EICHW.,
Carb., Russ.; 2a,b, back, front, X5 (149).--

lMATHER, K. P., 1915, Denison Univ. Bull. Sci. Lab., vol. 18,
p. 131.

FIG. 87,3. *S. cestriensis, U.Miss.(Chest.), Ill.; 3a,
front, X5; 3b, zoarium, Xl (208).

Silvaseptopora CHRONIC, 1949 [*S. ineaiea]. Like
Septopora but front bears prominent spines along
keels, largest with treelike branching. Perm.-­
FIG. 87,7. *S. ineaiea, Peru; 7a, zoarium, Xl; 7b,
front, X5 (139).

Synocladia KING, 1849 [*Retepora virgulacea PHIL­
LIPS, 1829]. Like Septopora but branches coarser
and bearing 3 or more rows of zooecia. Miss.-Perm.
--FIG. 88,1. *S. virgulaeea (PHILLIPS), Perm.,
Eng.; la, back, Xl; 1b, front, X 10 (170).

Syncladiopsis GREGORIO, 1930 [*S. elegans]. Perm.,
Sicily.

Family ARTHROSTYLIDAE Ulrich, 1888
Zoaria composed of numerous subcylin­

drical articulated segments forming small
pinnate or bushy growth or continuous
dichotomously dividing branches. Zooecia
radially arranged about a central axis, open­
ing on all sides of the segments or only on
one side, the other being longitudinally
striate and lacking apertures (3,114,115;
NICKLES-B., 1900). Ord.-Dev.
Arthrostylus ULR., 1888 [pro Arthronema ULR.,

1882 (non ESCHSCHOLTZ, 1825)] [*H elopora tenuis
JAMES, 1878]. Very delicate subquadrate segments
articulating terminally to form bushy zoaria, with
zooecia in 3 rows between longitudinal ridges, the
4th face with striae only. Ord.--FIG. 89,1. A.
obliquus ULR., Blkriv., Minn.; 1a,b, side and back,
X20 (222).--FIG. 89,2. *A. tenuis (JAMES),
Eden., Ohio; 2a, zoarium, X I; 2b-d, front and 2
back views, X25 (222).

Arthroclema BILL., 1862 [*A. pulehellum]. Seg­
ments celluliferous on all sides, articulated termin­
ally and laterally to form a pinnate zoarium. Ord.
--FIG. 89,3. *A. pulehellum, Trenton., Ont.; 3a,
zoarium, Xl; 3b,c, segments, one showing lateral
socket, X20 (222).

Arthrostyloecia BASSLER, 1952 [*A. nitida]. Differs
from Arthrostylus in having distinct oval peri­
stomes around apertures, some enlarged as cup­
shaped structures resembling ovicells. Ord.-­
FIG. 89,7. *A. nitida, Blkriv., Va.; 7a, front; 7b,c,
back of segment with basal joint and front; all
X20 (131).

Glauconomella BASSLER, 1952 [*Glaueonome dis­
tieha GOLDF., 1836]. Zoarium continuous, pinnate,
with short side branches joined obliquely to stem,
lacking apertures on back; basal articulation not
observed. Ord.-Sil.--FIG. 89,4. G. plumula (WI­
MAN), Ord.(from drift), Gotl.; 4a,b, front, back,
X 10 (232).--FIG. 89,5. *G. disticha (GOLDF.),
Sil. (Wenlock.), Eng.; 5a, front, X 10; 5b, zoar­
ium, X I (157).

He1opora HALL, 1851 [*H. fragilis]. Like Arthro­
stylus but segments larger, apertures on all sides,
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and acanthopores present. Ord.-Sil.--FIG. 90,1.
*H. jragilis, Sil. (Medin.), N.Y.; la-d, sees.,
X20 (222).

Heminematopora [*H. virginiana]. Differs from
Nematopora in having longitudinally striate back
lacking apertures. Ord.--FIG. 89,8. *H. vir­
giniana, Blkriv., Va.; 8a,b, front, back, X20; 8e,
front of branch with broken basal point, X20
(131).

Hemuhichostylus BASSLER, 1952 [*H. lineata]. Like
Ulrichostylus but jointed only at base and has

y:
20

2b ,I
10 2c 2d

Arthrostylus

Ib

broad striate back. Ord.--FIG. 89,6. *H. lineata,
Blkriv., Va.; 6a,b, front, back, X20 (131).

Nematopora ULR., 1888 (non Duv., 1920) [*Trema­
topora minuta HALL, 1876]. Zoarium dichotomous­
ly branched, continuous, articulated only at base;
apertures on ali sides. Ord.-Sil.--FIG. 90,5. *N.
minuta (HALL), Sil.(Clinton.), N.Y.; 5a, surface,
XI0; 5b,c, sees., X20 (13l).--FIG. 90,6. N.
delicatula ULR., Ord.(Trenton.), 11l.; branch with
basal joint, X20 (13I).--FIG. 90,7. N. ovalis
ULR., Ord.(Trenton.), Minn.; surface, X20 (222).

3c
Arthroclemo

60 6b
Hemu Irichostyl us

70 7b 7c
Arthrostyloecio

FIG. 89. Arthrostylidae (p. G128, GI29).

80 8b
Heminemotoporo
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FIG. 90. Arthrostylidae (p. GI28-G130).

Pesnastylus CROCKFORD, 1941 [*P. humei]. Zoarium
pinnate, probably articulated at base. Sil.--FIG.
90,2. *P. humei, N.S.W.; zoarium, XI (142).

Sceptropora DLR., 1888 [*S. jacula]. Segments prox­
imally slender and striate all around, distally much
expanded and bearing apertures in several linear
series. Ord.--FIG. 90,3. *S. jacula, Richmond.,
Minn.; 3a, segment, X20; 3b, long. sec., X20
(222).

Ulrichostylus BASSLER, 1952 [*Helopora divaricatus
DLR., 1893]. Slender cylindrical stems, with 8 or
more longitudinal rows of apertures; articular faces
at base and one side. Ord.--FIG. 90,4. *U. di­
varicatus (DLR.), Blkriv., Minn.; 4a, stem with
lateral socket; 4b, basal part of segment; 4c,d,
sees.; all X20 (4a, 131; 4b-d, 222).

Family RHABDOMESIDAE Vine, 1883
[as Rhabdomesontidae]

I=Rhomboporidae SIMPSON, 1895; Bactroporidae SIMPSON,

1897]

Zoaria slender cylindrical, unarticulated,
branched or unbranched, generally solid
stems with an immature axial region of
thin-walled tubes and strongly differentiated
cortex-like mature zone of thickened struc­
ture. Zooecial tubes typically curved or
abruptly bent toward surface, with or with­
out diaphragms in immature region and
commonly bearing hemisepta near inner
edge of mature region; apertures mostly
elliptical, within a more or less defined
sloping vestibule which may be rhombic
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5c

Aeonthoelemo

5b
Aseoporo

91,1. "R. gracile (PHILLIPS), L.earb., Eng.; la.
surface, X20; lb,c, sees., X20 (131).

Acanthoclema HALL, 1886 [*Trematopora alternata
HALL, 1883]. Zoarium with filiform axis; aper­
tures in longitudinal series defined by ridges,
with a megacanthopore between each pair of aper­
tures. Dev.-Miss.--FIG. 91,3. "A. alternata
(HALL), M.Dev.(Onond.), N.Y.; 3a, zoarium, X I;
3b,c, surface, XS, X20 (162).

Ascopora TRAUTSCHOLD, 1876 ["Millepora rhom­
bi/era PHILLIPS, 1836]. Like Rhabdomeson but
axis comprises a bundle of parallel immature tubes.
Carb.-Perm.--FIG. 91,5. *A. rhombi/era (PHIL-

3e

50

Coeloeonus

Ie

6b

40

Boetroporo

60

hexagonal in form. Aeanthopores abundant
in most genera, including notably enlarged
ones (megaeanthopores) and small ones
(mieraeanthopores); mesopores commonly
absent (114; NICKLES-B., 1900; BASSLER,

1952). Sil.-Perm.

Rhabdomeson Y.-Y., 1874 [*Millepora gracilis PHIL­

LIPS, 1841]. Differs from Rhombopora in having
a hollow axial epithecate tube from which zooecia
ext end obliquely outward. Miss.-Perm.--FIG.

Clousotrypo

FIG. 91. Rhabdomesidae (p. G131, G132).
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Goldfussitrypo
20

Linotoxis

40Hyphosmoporo Idiociemo

FIG. 92. Rhabdomesidae (p. G132).

4b

LIPS), L.Carb., Eng.; 5a-e, sees., tang. (X25),
transv. (X 10), long. (X 10) (198).

Bactropora HALL-S., 1887 [*Trematopora? granistri­
ata HALL, 1883]. Resembles Rhombopora; proxi­
mal extremity pointed. Dev.-Miss.--FIG. 91,4.
*B. granistriata (HALL), M.Dev.(Hamilton), N.Y.;
4a,b, surface, X20, X5 (162).

Clausotrypa BASSLER, 1929 [*C. separata]. Like
Streblotrypa but zooecia arise from axial line in
ascending spirals; mesopores closed by laminated
tissue. Miss.-Perm.--FIG. 91,6. *C. separata,
Perm., Timor; 6a-e, sees., tang., long., transv., X20
(131).

Coe1oconus ULR., 1889 [*C. rhombieus U L R.,
1890]. Like Rhabdomeson but axial hollow ex­
pands distally like whole zoarium. Miss.--FIG.
91,2. *C. rhombieus ULR., Warsaw, Ill.; surface,
X 10 (222).

Goldfussitrypa BASSLER, 1952 [.Rhombopora es­
thonia, BASSLER, 1911]. Zooecia with diaphragms
in immature region, no hemisepta, thick-walled
mat u rezone with abundant micracanthopores.
Ord.--FIG. 92,1. *G. esthonia (BASSLER), M.
Ord., Est.; la-e, sees., tang., transv., long., X20
(131).

Hyalotoechus McNAIR, 1942 [·H. duneani]. Like
Rhombopora but has heterophragms projecting
from thickened walls of mature region, no dia­
ph rag m s. Dev.--FIG. 93,1. H. subannulata
(ULR.), M.Dev., Iowa; la,b, sees., X20; Ie, sur­
face, XIO; ld, zoarium, Xl (222).--FIG. 93,2.
*H. duncani, Chemung., N.Y.; 2a,b, sees., X20
(182).

Hyphasmopora ETH., 1875 [*H. buskii]. Like Streb·
lotrypa but one side nearly all occupied by minute
pits representing mesopores. Carb.-Perm.--FIG.
92,3. *H. buskii, L.Carb., Scot.; 3a,b, back, front,
X15 (151).

Idioc1ema GIRTY, 1911 [*1. insigne]. Like Rhombo­
pora but lacks diaphragms, megacanthopores as
large as zooecia. Miss.--FIG. 92,4. *1. insigne,
Chest., Ark.; 4a,b, sees., X25 (131).

Linotaxis BASSLER, 1952 [*Orthopora? magna Mc­
NAIR, 1942]. Like Rhombopora but zooecia devel­
op from linear axis, without hemisepta; single
large megacanthopore at distal edge of each aper­
ture. U.Dev.--FIG. 92,2. *L. magna (McNAIR),
?Chemung., N.Y.; 2a-c, sees., transv. (X25), long.
(X25), tang. (X50) (131).
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Megacanthopora MOORE, 1929 [*M. fallaeis]. Mega­
canthopores unusually large, containing d i a­
phragms, commonly oriented oblique to surface;
may be synonym of Rhombopora. Penn.--FIG.
95,7. *M. fallaeis, V.Penn., Tex.; 7a,b, sees., X25
(131).

Nemataxis HALL, 1886 [*N. fibrosus]. Thick stems
annulated by low transverse monticules. Zooecia
developed from a filiform axis, without diaphragms
but bearing inferior and superior hemisepta, thick­
walled in mature zone, with oval apertures. Micra­
camhopores numerous. Dev.--FIG. 93,3. *N. fib­
rosus, M.Dev.(Onond.), Om.; 3a,b, sees., X20;
3c, surface, X5 (3a, 162; 3b,c, 131).

Nemataxidra BASSLER, 1952 [*N. piercensis]. Like
Nemataxis internally but lacks hemisepta and ma­
ture zone not sharply differentiated. Ord.--FIG.
93,4. *N. piercensis, Blkriv., Tenn.; 4a-c, sees.,
X25 (131).

Nematotrypa BASSLER, 1911 [*N. gracilis]. Slender
solid branches. Zooecia very small, developed from
filiform axis, containing hemisepta. Minute open
tabulate mesopores with micracanthopores at their
angles fill interspaces. Ord.--FIG. 94,1. *N.
gracilis, Est.; la,c, sees., tang. (X50), transv.
(X25), long. (X25) (131).

Nicklesopora BASSLER, 1952 [*Rhombopora elegant­
ula VLR., 1884]. Like Rhombopora but lacking
diaphragms, hemisepta, and megacamhopores; a
single row of micracanthopores around each aper­
ture. Miss.--FIG. 94,2. *N. elegantula (ULR.),
L.Miss.(Osag.), Ky.; 2a, zoarium, Xl; 2b,c, sees.,
X20 (222).

Orthopora HALL, 1886 [*Trematopora regularis
HALL, 1874]. Differs from Rhombopora in prom­
inence of longitudinal rows of apertures separated
by nodose ridges. Sil.-Dev.--FIG. 94,4. R. rhom­
bifera (HALL), L.Dev., W.Va.; 4a,b, sees., X20

20
Hyolotoechus 3b Nematoxis

40 4b 4c
Nemotoxidro

FIG. 93. Rhabdomesidae (p. G132, G133).

© 2009 University of Kansas Paleontological Institute



G134 Bryozoa-Cryptostomata

Orthopora

Ie

40 5

3c

2c

20

Nicklesopoto

Nemototrypo

Ottoseetoxis
FIG. 94. Rhabdomesidae (p. G133, G134).

30

(223).--FIG. 94,5. *0. regularis (HALL), L.De.,..
(Held.), N.Y.; surface, X20 (162).

Ottoseetaxis BASSLER, 1952 [*0. bipartitus]. Slender
bifoliate stems lacking external indication of meso­
theca; broad immature but narrow mature zone.
Zooecia lack diaphragms and hemisepta. Micra­
canthopores in single row around apertures; no
mesopores. Ord.--FIG. 94,3. *0. bipartitus, Blk­
riv., Tenn.; 3a-e, sees., X25 (131).

Petaloporella PRANTL, 1935 [*P. bohemiea]. Like
Streblotrypa but without hemisepta. Del'.--FIG.
95,1. *P. bohemiea, Czech.; la,b, sees., X 10 (207).

Rhomboc1adia ROGERS, 1900 [*R. delleata]. Like
Rhombopora but lens-shaped transversely, aper­
tures restr:cted to front, back smooth. Penn.-Pe,·m.
--FIG. 95,3. *R. delieata, U.Penn., Kans.; 3a,b,
sees., X20 (192).

Rhombopora MEEK, 1872 [*R. lepidodendroides].
Solid slender branching stems, thick-walled in

mature region. Zooecia with few diaphragms, no
hemisepta; oval apertures within sloping hexagonal
vestibules aligned in regular oblique rows. Micra­
canthopores around each aperture and a megacan­
thopore at distal edge of each; mesopores lacking.
Dev.-Perm.--FtG. 95,4. *R. lepidodendroides, L.
Perm., Nebr.; 4a-e, sees., tang., transv., long., X20
(222).

Rhomboporella BASSLER, 1936 [*R. typical. Like
Rhombopora but zooecial tubes rhombic or quad­
rate in transverse sections. Carb.-Perm.--FIG.
96,3. *R. typiea, Carb., Bol.; 3a-e, sees., X20; 3d,
zoarium, X 1 (131).

Saffordotaxis BASSLER, 1952 [*Rhombopora incras­
sata ULR., 1888]. Like Rhombopora but a row of
megacanthopores surrounds each aperture. Miss.
--FIG. 95,5. *S. inerassata (ULR.), L.Miss.
(Osag.), Ky.; 5a, surface, X 10; 5b,e, sees., X20
(222).
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Spirillopora GURICH, 1896 ["S. anguillata]. Twisted
stems with zooecia in spiral rows. L.Dev., Pol.

Streb1ascopora BASSLER, 1952 ["Streblotrypa lasd­
culata BASSLER, 1929]. Like Streblotrypa but has
axial bundle of parallel tubes. Perm.--FIG. 96,1.
*S. lasciculata (BASSLER), Timor; la-c, sees., X20
(131).

Streblocladia CROCKFORD, 1944 ["S. excavata]. Like
Rhombocladia but lacks acanthopores. Perm.-­
FIG. 96,2. *S. excavata, W.Austral.; 2a,b, front,
back, X20 (142).

Streblotrypa VINE, 1885 ["S. nicklesi]. Like Rhom­
bopora but apertures in longitudinal rows with
several mesopores between each pair of apertures.
Del'.-Perm.--FlG. 95,6. *S. nicklesi, V.Miss.
(Chest.), Ill.: 6a, zoarium, Xl; 6b, surface, X20;
6c, long. sec., X20 (222).

Syringoclemis GIRTY, 1911 [*S. biserialis]. Hollow
cylindrical stem; zooecia, mesopores, and acantho­
pores as in Leioclema but stmcture seen in long.
sees. cryptostomatous. Miss.--FIG. 96,4. "S. biser­
ialis, Chest., Ark.; 4a-c, sees., X20 (131).

7b

Rhomboporo

4b

Megoconthoporo

5e 'Ie

Rhomboclodio 3b

70

30

2

6c

:' 50
Soffordotoxis

Tropidoporo

V
6a

Streblotrypo6b

FIG. 95. Rhabdomesidae (p. G133-G136).
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Tropidopora HALL, 1886 ['"T. nana]. Apertures in
irregular longitudinal rows separated by sinuous
ridges. Dev.--FIG. 95,2. '"T. nana, Onond., N.Y.;
surface, X20 (162).

Family PTILODICTYIDAE Zittel, 1880
[as PtilodictyonidaeJ

[=Clathroporidae SIMPSON. 1897]

Zoaria bifoliate, with monticules or mac­
ulae in broad forms, articulating proximally
with a basal expansion. Zooecia developed
from median lamina (mesotheca), forming
2 layers that grow back to back, without
median tubuli; hemisepta common. Meso­
pores rare (3,114; NICKLES-B., 1900). Ord.­
Dev.
Ptilodictya LONsD., 1839 ['"Flustra laneeolata GOLDF.,

1826] [=Heterodietya NlcH., 1875]. Falciform to
broad fronds with longitudinally arranged oblong
zooecia. Ord.-Dev.--FIG. 97,1. P. expansa HALL,

L.Sil.(Brasslleld), Ohio; la,b, sees., tang., long.,
X20 (222).--FIG. 97,2. P. nebulosa (HALL),
L.Dev.(Held.), N.Y.; 2a, surface with monticules,
X5; 2b, zoarium, XI (162).--FIG. 97,3. '"P.
laneeolata (GOLDF.), Sil.(Wenlock.), Eng.; zoar­
ium, X I (157).

Arthropora ULR., 1882 ['"Stietopora (Ptilodictya)
shafferi MEEK, 1872] [=Crateripora ULR., 1879].
Numerous small equal articulated segments in one
plane, attached to socket on an expanded base
(Crateripora ereeta ULR.). Ord.--FIG. 98,1. '"A.
shafferi (MEEK), Maysv., Ohio; la, zoarium, XI;
lb, part of base, X 10; Ie, surface, X20; ld, long.
sec., X20 (222).

Clathropora HALL, 1852 ['"C. frondosa HALL, 1892].
Like Ptilodietya but with articulating base and
forming a network of oval fenestrules. Sil.-Dev.
--FIG. 97,7. '"C. frondosa, Sil. (Clint.) , N.Y.;
7a,b, zoarium, Xl, X5; 7e,d, sees., tang., long.,
X20 (131).
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FIG. 96. Rhabdomesidae (p. GB4, GB5).
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Escharopora HALL, 1847 [*E. recta] [=Nicholsonia
WAAG.-W., 1886]. Like Ptilodictya but apertures
arranged in intersecting series; articulating with a
basal expansion. Ord.--FIG. 98,4. *E. recta,
Trenton., N.Y.; 4a, basal expansion, X 10; 4b,
zoarium, Xl; 4c, surface, X20 (162).--FIG.
98,5. E. angularis ULR., Blkriv., Minn.; zoarium,
X 10 (222).

Graptodictya ULR., 1882 [*Ptilodictya perelegalls
ULR., 1878] [=Graptopora ULR., 1882 (n 0 m.
nud.)(non SALTER, 1858)]. Like Arthropora but
zoarium is a single or inosculating frond jointed
only at base. Ord.--FIG. 98,3. *G. perelegans
(ULR.), Richmond., Ohio; 3a, zoarium, Xl; 3b,
surface, X20; 3c, long. sec., X25 (3a,b, 222; 3c,
131).

Phaenopora HALL, 1851 [*P. explanata HAL L,
1852]. Like Ptilodictya but mesopores in inter­
spaces between ends of apertures. Ord.-Dev.--

FIG. 97,4. P. lirata HALL, L.De"., N.Y.; 4a, zoar­
ium, XS; 4b, surface, X20 (1 62).--FIG. 97,5.
*P. explanata HALL, Sil.(Medin.), ant.; 5a, zoar­
ium, Xl; 5b, surface, X20 (162).--FIG. 97,6.
P. constellata HALL, Sil.(Clint.), N.Y.; 6a,b, sees.,
tang., long., X20 (222).

Stictoporina HALL-S., 1887 [*Trematopora clavi­
/ormis HALL, 1883]. Branching segments with
articulating base and intersecting apertures. Dev.
--FIG. 98,2. *S. clavi/ormis (HALL), Hamilton,
N.Y.; zoarium, xS (162).

Family STICTOPORELLIDAE Nickles &
Bassler, 1900

[=Heliotrypidae, ?Stictoporidae MILLER, 1889; lntraporidae
SIMPSON, 1897]

Like Ptilodictyidae but zoariUffi without
articulation between upper part and ex-
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FIG. 97. Ptilodictyidae (p. G136, G137).
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panded base, and mesopores present com·
monly (NICKLES-B., 1900). Ord.-Miss.

Stictoporella ULR., 1882 [*S. interstineta (=Ptilo-
dietya flexuosa JAMES, 1878)] [=Mieropora EICHW"

1855 (non GRAY, 1848); Lemmatopora Poen,
1894]. Zoaria narrow cribrose or leaflike, with d­
liptical apertures at bottom of a sloping area;
thick-walled nontabulate mesopores between ap~r­

tures and lining zoarial margins. Ord.--FIG.
99,1. 'Os. flexuosa (JAMES), Eden., Ohio; 1a,b,
sees., long., tang., X25 (222).--FIG. 99,2. S.
eribrosa ULR., Blkriv., Minn.; 2a, zoarium, Xl;
2b, surface, X20 (222).

Coscinella HALL-S., 1887 [*C. elegantula]. Explan­
ate frond of anastomosing branches. Zooecia tubu­
lar, resting on mesotheca with direct vestibules;
apertures circular, irregularly disposed. Tabulate
mesopores opening at surface as minute angular
pits occupy spaces between vestibules and margins
of fenestrules. Dev.--FIG. 99,5. *C. elegantula,
Hamilton, Ont.; 5a, zoarium, Xl; 5b,c, sees.,
tang., long., X20 (163).

Hdiottypa ULR., 1883 [*H. bi/olia]. Zoarium with
maculae. Zooecia subtubular, prostrate on meso­
theca, with superior hemiseptum; thick-walled
vestibules traversed obliquely by tubuli, apertures
circular. Mesopores common. Miss.--FIG. 99,4.

*H. bi/olia, Chest.(Glen Dean), Ky.; 4a, surface
with macula, X20; 4b,e, sees., tang., long., X50,
X20 (222).

Intrapora HALL, 1883 [*1. puteolata]. Like Taenio­
dietya but tabulate mesopores numerous. Dev.-­
FIG. 99,8. *1. puteolata, Onond., Falls Ohio, Ky.­
Ind.; 8a, zoarium, Xl; 8b, surface, X20 (162).

Ptilotrypa ULR., 1890 [*P. obliquata]. Zoarium
compressed or frondescent; surface with irregular
longitudinally channeled areas resembling maculae.
Zooecia long, oblique tubes with few diaphragms:
apertures ovate, some with accessory pore at ex­
tremity. Ord.--FIG. 99,7. *P. obliquata, Rich­
mond., Ill.; 7a,b, sees., X20; 7e, surface, X 10
(222).

?Stictopora HALL, 1847 [*S. elegantula] [?=Sti,,­
totl'ypa ULR., 1890]. Slender ribbon-like bifoliate
branches. Zooecial tubes long, without hemisep\a:
apertures with distinct peristomes; interspaces wide,
without mesopores (may belong in Rhinoporidae)
01'd.--FIG. 99,6. 'Os. elegantula, Trenton., N.Y.;
6a, zoarium, Xl; 6b, surface, X20 (162).

Taeniodictya ULR., 1888 [*T. intel'polata]. Branches
compressed. Zooecia short, tubular, oblong, both
hemisepta present; apertures subcircular in sloping
vestibule; interspaces ridgelike. Sil.-Miss.--FIG.
99,3. *T. intel'polata, Waverlian, Ohio; 3a, sur­
face, X20; 3b, zoarium, Xl (222).
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Family RHINIDICTYIDAE Ulrich, 1895
[as Rhinidictyonidae]

Zoarium bifoliate or rarely trifoliate, con­
tinuous or jointed compressed branches or
erect expansions. Zooecia subquadrate proxi­
mally, arranged longitudinally, apertures
elliptical to subcircular; inferior hemiseptum
and lunarium absent. Median tubuli be­
tween laminae of the mesotheca and be­
tween rows of zooecia. Mesopores absent,
but vesicular tissue common (3,114,115;
NICKLES-B., 1900). Ord.-Carb.

Rhinidictya ULR., 1882 [*R. nicholsoni] [=Sticto­
pora ULR., 1882 (non HALL, 1847)]. Narrow,
compressed, dichotomously dividing, straight-

edged bifoliate branches, attached by a continuous
expanded base. Apertures in longitudinal series be­
tween slightly flexuous ridges which bear a crowd·
ed row of small blunt spines; median tubuli in
mesotheca. Ord.--FIG. 100,1. *R. nicholsoni,
Blkriv., Ky.; la,b, sees., X20; Ie, zoarium, X5;
ld, surface, X20 (222).

Dieranopora ULRo, 1882 [*Ptilodictya internodia
MILLER & DYER, 1878]. Like Rhinidictya but zoar­
ium jointed; segments straplike, rarely simple,
commonly bifurcating; extremities thickened. Ord.­
Dev.--FIG. 100,4. *D. internodia (MILLER &
DYER), Maysv., Ohio; 4a, zoarium, XI; 4b, prox­
imal part of segment, X20; 4c,d, sees., X25 (222).

Eurydictya ULR., 1889 [*E. monti/era ULR., 1890].
Like Rhinidictya but zoarium a broad, simple or
irregularly divided bifoliate expansion, with sur-

lb
ldRhinidietyo
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100. Rhinidictyidae (po G140, GI41).
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FIG. 101. Rhinidictyidae (p. G141, G142).

face bearing more or less conspicuous, small solid
maculae or monticules. Ord.--FIG. 100,3. *E.
monti/era ULR., Richmond., Ill.; 3a, surface; 3b,
tang. sec.; 3e, long. sec. showing normal zooecia
on one side of mesotheca (left) and superposed
thin layer of secondary, oppositely oriented zooe­
cia (right); all X20 (222).

Euspilopora ULR., 1889 [*E. serrata ULR., 1890].
Small, irregularly divided branches with wavy
edges. Zooecia erect, without hemisepta; oval aper­
tures in 4 or more longitudinal rows between
node-bearing ridges along middle of branches and
in clusters on either side of these rows. Vesicles
between zooecia and tubuli normal to surface in
interspaces between zooecial clusters. Dev.--FIG.
100,2. E. serrata ULR., M.Dev., Iowa; 2a, zoarium,
Xl; 2b, surface, X20; 2e, long. sec., X20 (222).

Goniotrypa ULR., 1889 [*G. bilateralis]. Like Di­
eranopora but with prominent median ridge on
both sides of segments. Ord.--FIG. 102,4. *G.
bilateralis, Richmond., Manitoba; surface, X20
(222).

Hemidictya CORYELL, 1921 [*H. lebanonensis].
Like Paehydietya but has hemisepta. Ord. Blkriv.,
Tenn.

Pachydictya ULR., 1882 [*P. robusta]. Broad bi­
foliate fronds with maculae (or monticules); less
commonly narrow bifurcating stipes. Zooecia erect,
with well-spaced diaphragms but no hemisepta;
apertures oval, crowded. Vesicles between zooecia,
filled by calcareous tissue near surface arid traversed
by tubuli. Ord.-Sil.--FIG. 102,2. *P. robusta,
Blkriv., Tenn.; 2a, zoarium, Xl; 2b, tang. sec.,
X20; 2e, surface, X20 (222).--FIG. 102,3. P.
/oliata ULR., Blkriv., Minn.; long. sec., X20 (222).

Phyllodictya ULR., 1882 [*P. /rondosa]. Broad bi­
foliate frond with expanded base. Zooecial tubes
straight, oblique to mesotheca, with few dia­
phragms, no hemisepta; apertures strongly oblique.
Interspaces filled with vesicles, traversed by tubuli,
which appear as papillae at surface. Ord.--FIG.
101,1. P. varia ULR., Blkriv., Minn.; la, zoarium,
Xl; Ib, surface, X20; Ie,d, sees., X20 (222).
--FIG. 101,2. *P. /rondosa, Blkriv., Ky.; 2a,
zoarium, Xl; 2b, surface, X20 (222).
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Goniotrypo

FIG. 102. Rhinidictyidae (p. G141, G 142).

Pochydictyo 3

Timanodictya NIKIF., 1938 [*Coscinium diehotoma
STUCK., 1887]. Bifoliate dichotomous ribbon-like
branches. Zooecial apertures in diagonally inter­
secting rows. Noncelluliferous maculae with stel­
late acanthopores at regular intervals; interzooe ­

cial spaces with acanthopores, no ves:cles. Carb.­
Perm.--FIG. 102,1. *T. diehotoma (STUCK.),
Carb., Russ.; 1a,b, sees., X25, X 10 (198).

Timanotrypa NIKIF., 1938 [*T. joliata]. Like Ti­
manodietya but zoarium a symmetrical expansion.
Carb., Russ.

Trigonodictya ULR., 1893 [*Paehydietya eoneiliatrix
ULR., 1886]. Differs from Paehydietya in triangular
cross section of zoarium. Ord.-Sil.--FIG. 101".
*T. eoneiliatrix (ULR.), Blkriv., Minn.; 3a, zoar­
ium, X I; 3b,c, sees., tang., transv., X20 (222).

Family SULCORETEPORIDAE Bassler,
1935

[=emend. Cystodictyonidae ULR .• 18841
[=Acrogeniidae, Thamnotrypidae SIMPSON, 1897]

Zoaria bifoliate, ribbon-like or frondose,
branching in plane of mesotheca. Zooecia
normally arranged in longitudinal series en­
closed by double walls, without diaphragms
but with hemisepta in some genera, vesti­
bules tubular; apertures with peristome and
more or less well-developed lunarium. Vesi­
cles in interzooecial spaces, commonly filled

by calcareous deposits near surface (68,114;
NICKLES-B., 1900). Sil.-Perm.

Sulcoretepora D'ORB., I 8 4 9 [*Flustra parallela
PHILLIPS, 1836] [=Cystodictya ULR., 1882; Arcan­
opora VINE, 1883 (obj.); Stietoeella SIMPSON,
1897]. Narrow ribbon-like branches with subpar­
allel, nonporiferous margins. Zooecia prostrate
proximally, erect distally, with more or less di,­
tinct hemisepta and generally prominent lunarium.
Interspaces on surface smooth, granulose, or finely
striate, but in worn specimens may appear pitted,
showing vesicles. Dev.-Perm.--FIG. 103,1. *S.
parallela (PHILLIPS), L.earb., Eng.; surface, lu­
naria lacking, X 10 (206).--FIG. 103,2. S. gil­
berti (MEEK), M.Dev.(Onond.), Falls Ohio, Ky.­
Ind.; 2a, surface, lunaria prominent, X20; 2b,
proximal part of zoarium, X5; 2e,d, sees., long.,
tang., X20 (222).

Acrogenia HALL, 1883 [*A. prolijera]. Narrow artic­
ulated segments dichotomously branching at each
joint; cylindrical rootlets at base. Dev.--FIG.
103,3. *A. prolijera, M.Dev.(Hamilton, N.Y.; 3a,
proximal part of segment, X 5; 3b, transversely
cut segment showing surface, mesotheca, and
rhombic cross section, X 10; 3e, zoarium, X I
(162).

Ceramella HALL-S., 1887 [*C. seidaeea]. Thin broad
erect expansions with oval to circular apertures on
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2d2-: Suleoreteporo Aerogenio

FIG. 103. Sulcoreteporidae (p. GI42).

3e

each face; surface marked by elongate maculae.
Dev.--FIG. 104,5. *C. scidacea, Hamilton, N.Y.;
5a, surface with macula, X5; 5b, fragment, Xl
(162).

Dichotrypa DLR., 1889 [*D. foliata DLR., 1890J.
Like Sulcoretepora but zoarium a broad, thin ex­
pansion with maculae. Lunaria weak. Dev.-Miss.
--FIG. 104,6. *D. foliata DLR., M.Dev., low,,;
6a,b, sees., long., tang., X20 (222).--FIG. 104,
7. D. flabellum ROM., Miss.(Meramec.), Ind.; 7a,
basal part of zoarium, X I; 7b, surface with macula,
X 10 (222).

Ptilocelia SIMPSON, 1 8 9 7 [*Ptilodictya parallela
HALL-S., 1887]. Ensiform, with pointed, striate
base, margins striate, noncelluliferous. Apertures
circular in longitudinal rows separated by ridges.
Dev.--FIG. 104,3. *P. parallela (HALL-S.), Ham­
ilton, N.Y.; 3a, zoarium, XI; 3b, surface, XI0
(163).

Semiopora HALL, 1883 [*S. bistigmata]. Like Sul­
coretepora but lunaria absent and 2 small adjoined
mesopores between pairs of zooecia. Dev.--FIG.
104,4. *S. bistigmata, Hamilton, ant.; 4a, surface,
XI0; 4b, zoarium, Xl (163).

Taeniopora NICH., 1874 [*T. exigua] [=Pteropora
HALL, 1883 (non EICHW., 1860); Stictoporidra
SIMPSON, 1897]. Distinguished from Sulcoretepora
by a longitudinal ridge or keel dividing each face
into equal parts. Dev.--FIG. 104,2. *T. exigua,

Hamilton, ant.; 2a, surface, X5; 2b, zoarium,
Xl (162).

Thamnotrypa HALL'S" 1887 [pro Thamnopora
HALL, 1883 (non STEININGER, 1831)] [*Thamno­
pora divaricata HALL, 1883]. Very narrow stipe of
rectangularly lateral branches with 2 (rarely 3)
longitudinal rows of apertures separated by a
prominent ridge on each face. Dev.--FIG. 104,/.
*T. divaricata (HALL), Onond., N.Y.; la, surface,
X5; Ib, zoarium, XI (162).

Family RHINOPORIDAE Miller, 1889

Zoaria variable, unilaminar or bifoliate,
ramose or sheetlike. Zooecia simple, oblong
or rhomboidal, prone along basal mem­
brane; diaphragms and hemisepta absent;
vestibules direct, apertures rounded to angu­
lar. Mesopores and acanthopores lacking;
interzooecial areas generally solid or con­
taining vesicles (2,114; NICKLES-B., 1900).
Silo

Rhinopora HALL, 1852 [*R. /Je1'rttcosa]. Large.
undulating bifoliate expansions; surface commonly
smooth, rarely with solid monticules and traversed
by slender rounded bifurcating ridges which ap­
pear as shallow grooves when surface is worn.
Apertures nearly circular, on prominent papillae.
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Median tubuli in mesotheca. Sil.--FIG. 10S,1.
'OR. verrucosa, Medin., Ont.; la, surface, Xl; lb,
worn surface showing shallow grooves, X2 (162).

Diamesopora HALL, 18S2 [*D. dichotoma]. Ramose,
hollow stems lined internally by an epitheca.
Zooecia simple, hexagonal or rhomboidal, with oval
orifice at bottom of tubular vestibule; apertures
with peristomes equally elevated or highest poster­
iorly. Interzooecial spaces compact or horizontally
laminated. Sil.--FIG. 10S,4. *D. dichotoma.
Clint., N.Y.; 4a,b, sees., X20; 4c, zoarium, one
side broken away below, XI (131).

Lichenalia HALL, 1852 [*L. concentrica]. Like
Rhinopora but zoarium a thin subcircular uni­
laminar expansion with concentric basal epitheca,
surface traversed by slender bifurcating ridges
(canals). Zooecia prostrate, elongate subrhomboidal,
with erect subtubular vestibules; apertures round-

ed, with peristome much elevated on posterior
side; interspaces depressed. Sil.--FIG. 10S,3. *L.
concentrica, Clint., N.Y.; 3a, part of epithecate
base, Xl; 3b, celluliferous side with canals, X 5;
3c, long. sec., X20 (131).

Stictotrypa ULR., 1890 [*Stictopora similis HALL,
1876] [?=Stictopora HALL, 1847]. Narrow ramose
bifoliate stems, pointed at base. Apertures circular
or elliptical with distinct, evenly elevated peri·
stomes. Interspaces flat or concave, composed of
horizontally laminated solid tissue. Sil.--FIG.
10S,2. 'OS. similis (HALL), Niag., Ind.; 2a, frag·
ment, XS; 2b,c, sees., X20 (2a, 162; 2b,c, 222).

Family CYCLOPORIDAE Ulrich, 1890

Zoaria variable in form and structure;
includes genera of doubtful affinities, some
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FIG. Hl4. Sulcoretepocidae (p. G143, G144).
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FIG. 105. Rhinoporidae (p. G143, GI44).

of which may belong among Cheilostomata
(114). Miss.

Cyclopora PROUT, 1860 (non JULLIEN & CALVET,
1903) ["C. fungia]. Unilaminar, parasitic or free.
Zooecia subtubular, without hemisepta; vestibules
rather thick-walled, apertures subcircular, with
smooth or granulose peristome. Mesopores open at
surface, with thick diaphragms which commonly
are centrally perforate; acanthopores may be pres­
ent. Dev.-Miss.--FIG. 106,1. "C. fungia, Miss.,
Mo.-III.; 1a,b, sees., X25 (222).

CycloporeJla ULR., 1889 ["C. spinifera ULR., 1890].
Zoarium thin, discoidal. Zooecia subtubular; vesti­
bules with successive superior hemisepta. Irregu­
lar mesopores abundant; acanthopores numerous,
large. Miss.--FIG. 106,2. "C. spinifera, ULR.,
Osag. (Keokuk), 111.; 2a, epithecate base, Xl;
2b,c, sees., X25, X20 (222).

Proutella ULR., 1889 ["Cyclopora discoidea PROUT,
1860]. Zoarium thin discoid, free; basal con­
centrically wrinkled epitheca. Zoecia subtubular,

thin-walled, with broad, elliptical aperture, sur­
rounded by a narrow hexagonal sloping area; in
well-preserved forms apertures have a depressed
calcareous plate covering about % of the opening.
With age, the vestibules become elongate and are
intersected by incomplete diaphragms. Miss.-­
FIG. 106,3. "P. discoidea (PROUT), Osag. (Keo­
kuk), III.; 3a,b, surface, tang. sec., X20 (222).

Family ACTINOTRYPIDAE Ulrich, 1890

Thin bifoliate expansions. Apertures in­
dented by projecting ends of 8 to 10 septa­
like ridges along sides of vestibules nearly
or quite to orifice. Interzooecial spaces
filled with layers of vesicles (114). Miss.­
Perm.
Actinotrypa ULR., 1889 ["Fistulipora peculiaris

ROM., 1866]. May belong .among cheilostomes.
Miss.-Perm.--FIG. 106,4. "A. peculiaris (ROM.),
Osag.(Keokuk), Mo.; 4a, surface, X20; 4b,c,
sees., showing vesicles X20 (222).
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Family WORTHENOPORIDAE Ulrich,
1893

Bifoliate, branching or palmate. Zooecia
very regularly arranged, elongate, rhom­
boidal; apertures semielliptical, truncated
posterior margin somewhat raised; line of

junction between zooecia marked on sur­
face by an elevated ridge; elongate triangu­
lar space below apertures plain (llS). Miss.

Worthenopora ULR., 1889 [*Flustra spatulata
PROUT, 1859]. May belong among cheilostomes.
Mi55.--FIG. 106,6. W. spinosa ULR., Osag.(Keo­
kuk), Ill.; 6a, fragment, X 10; 6b, zooec:a, X25
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FIG. 106. Cycloporidae, Actinotrypidae, Worthenoporidae, Palescharidae (p. GI45-GI47).
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(222).--FIG. 106,7. *W_ spatulata (PROUT),
Warsaw, Ill.; 7a, surface, X25; 7b, long. sec.,
X25 (222).

Family PALESCHARIDAE Miller, 1889

Thin parasitic expansions upon other fos­
sils, especially cephalopod shells. Zooecial
tubes thin, very short, without diaphragms
or other structures; apertures direct, angular
oblong, with groups of larger ones at regu­
lar intervals (114). Ord.-Dev.

Paleschara HALL, 1874 [*P. incrtlstans]. May be­
long among cheilostomes. Ord.-Dev.--FIG.
106,5. *P. incrustans, Dev.(He1d.), N.Y.; 5a, in­
crusting zoarium, XI; 5b, surface, X 10 (163).

Order CHEILOSTOMATA Busk,
1852

[=Cheiloetenostomata SILEN, 1942 (partim)]

Zoaria mostly calcareous but in some fam­
ilies corneous or membranous, generally
delicate and highly variable in form; most
common are incrusting or free lamellate ex­
pansions, slender brancbing stems, and
reticulate fronds. Zooecia almost exclusively
short, rounded or angular chambers, ar­
ranged serially and in general side by side;
orifice distal, smaller in diameter than the
zooecium, closed by a hinged operculum,
surrounded in many genera by a rim (peri­
stome) that may be extended as a tube
(peristomie) with aperture distinct from the
operculum-covered orifice, thus resembling
cryptostomes. Eggs matured in several sorts
of ovicells. Specialized zooids (avicularia,
vibracula) common. ?M.Jur., Cret.-Rec.

MORPHOLOGICAL FEATURES

The Cheilostomata, the dominant group
among Cenozoic and Recent Bryozoa, are
characterized by closure of the aperture
with an operculum, hinged chitinous lip
(cheilos), when the polypide is retracted.
The order includes many beautiful sorts of
zoarial growth, for the zooecial frontal
wall, when calcified, commonly exhibits
varied patterns of great delicacy. Formerly,
differences in these patterns were relied on
alone for the discrimination of genera and
species and as a result, an unnatural classifi­
cation prevailed. The calcification of the
frontal wall is only one of the bryozoan

functions and a natural tlassification should
be based upon all important features.

The Cheilostomata also exhibit the high­
est type of development in the Bryozoa and
for that reason the description of the various
animal functions has been reserved for this
place. Study of living bryozoans shows that
in order of importance these are (I) those
concerned with reproduction, including pas­
sage of the eggs and escape of the larvae,
which calls to attention relations between
the zooecial operculum and ovicell; (2) the
hydrostatic system, which controls extrusion
and retraction of the polypide; and (3) cal­
cification and chitinization, or the nature of
skeletal parts. The least important of these
formerly was considered alone almost in­
variably. The characters mentioned are not
difficult to determine in Recent forms, but
in fossil species, where only the calcareous
skeleton remains, often it seems impossible
to discover all of them. Fortunately, the
form of the zooecial aperture indicates the
hydrostatic function and the occurrence of
cardelles (projections on the orifice edge for
hingement of the operculum) reveals the
presence and nature of movements of the
operculum. The function of reproduction is
illustrated by the character and location of
the ovicell.

Reproduction.-A classification of the
Bryozoa that finally may be judged accept­
able is impossible at present, because prob­
ably each family should be characterized
essentially by the larval form of its constitu­
ents; unfortunately, this is known at present
for comparatively few families. The fertil­
ized eggs of cheilostomatous Bryozoa are
transformed into embryos as in the Cyclo­
stomata and these develop into larvae with­
in special cavities of incubation, which,
when visible, are called ovicells. The larva
called Cyphonautes, belonging to the widely
distributed Membranipora pilosa, is a curi­
ous pelagic form with a pair of shell-like
covers protecting its sides. Some cheilostome
species reveal no ovicells; nothing on the
exterior shows their mode of reproduction.
Some are oviparous and expel their eggs by
an intertentacular organ, but most have
some visible ovicell, which is a globular
swelling surmounting the zooecial orifice
and not a direct modification of the zooe-
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