A CRITICAL REVIEW OF THE LITERATURE ON THE SIM-
PLE GENERA OF THE MADREPORARIA FUNGIDA, WITH
A TENTATIVE CLASSIFICATION.“

By T. WAYLAND VAUGHAN,

Custodian, Madreporian Corals.

INTRODUCTION.

CAUSES THAT LED TO THIS COMPILATION AND THE ATTEMPTED
CLASSIFICATION.

The following paper has grown out of the necessities of my work
on the fossil corals of North America and the study of the recent
Fungid corals in the United States National Museum. In my Some
Cretaceous and Kocene corals from Jamaica® 1 had to describe simple
Fungid corals belonging to three different genera; other species of
Fungids had to be considered in my Corals of the Buda Limestone
(Texas)¢; and they are well represented in collections of Tertiary
corals that I am at present studying for the United States Geological
Survey.?

The last comprehensive attempt at the classification of these corals
is that of Duncan, in his Revision of the Families and Genera of the
Madreporaria.© This work is very faulty, and is often insuflicient
for the determination of the genera described in it. I was therefore
unable to identify the genera to which some of the specimens referred
to me belonged, even after I had collected the descriptions of those
proposed since 1884. Furthermore, the original generic diagnoses
were often inadequate and type-species had not been designated—in
fact, it not only seemed, but actually is, hopeless, to find in the litera-
ture the differential characters of many of the proposed genera.

aPublished by permission of the Director of the U. 8. Geological Survey.

b Bull. Mus. Comp. Zool., XXXIV, 1899, pp. 242-246. v

¢U. S. Geol. Surv. Bull., No. 205, 1903, pp. 39, 40.

d Tertiary corals of North America. Part II. Faunas of the Post-Focene forma-
tions of the eastern and southeastern United States and the Tertiaries of the West
Indies, U. S. Geol. Surv. Mon., vol. (In preparation.)

¢ Journ. Linn. Soc. London, Zool., X VI1I, 1884.
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OBJECT OF THIS WORK.

I therefore decided to make a compilation of the original diagnoses
of the various genera, to fix the type-species wherever possible, to sup-
plement the original diagnoses by subsequent observations hased pri-
marily upon the type-species, to make a tentative classification, and,
where the information concerning a genus or a group of genera is not
suflicient for purposes of classification, to point out what should be done
in order to make the genera recognizable. After having given the
original diagnosis of a genus, designated its type-species, and stated
its distribution, under ** remarks ™ a historic sketch of the increase in
knowledee concerning it and eritical notes on it are given.  The method
is cumbersome, but, as this paper is primarily a critical review of lit-
erature, it seems to me to be the correct one.

THE NECESSITY FOR THE DESIGNATION OF TYPE-SPECIES.

Most modern systematic biologists will probably be surprised to see
stated in a heading a principle that is all but universally recognized.
Several of the older zoophytologists recognized the necessity of type-
species for genera.  Leuckart in 1841 did, Milne Edwards and Haime
invariably designated a type-species, and Laube erected monotypic
genera.  Many of the later workers have not done this, making .t
extremely diflicult to find out precisely how the genera should he
defined.  Investigations subsequent to the founding of a genus have
frequently been based on some other species than the geno-type, and
often not even the name of the species investigated is given. These
studies have not infrequently been used in redefining a genus, giving
rise to extreme confusion. The failure to base redefinitions of genera
primarily upon type-species and the failure to give the names of the
species upon which studies were based have invalidated some of the
most painstaking work that has been done on corals.

The genus Zhamnasteria® Lie Sauvage furnishes an excellent illus-
tration. This genus was established for 77amnasteria lamovrowr: Le
Sauvage = ¢ Astrea dendroidea Lamouroux.” The spelling of the
name was subsequently changed to 7/amnastrea, and is now usually
spelled 7hamnastraa.  Pratz, in his Ueber die verwandschaftlichen
Berziechungen einiger Korallengattungen,” gives an elaborate descrip-
tion of the finer structure of a coral referved by him to 7%amnastreea,
but he does not give the name of the species. Duncan, in his Revi-
sion of the Families and Genera, utilized Pratz's work. Ogilvie,
in her Korallen der Stramberger Schichten, did the same. Koby

@ Mém. Soc. d’Hist. nat., Paris, I, 1822, p. 243.
b Expos. méthod. Genres Polyp., 1821, p. 85, pl. Lxxvi, fig. 6.
¢ Palzeontographica, X XIX, 1882, pp. 92-98.
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says, in his Monographie des Polypiers Jurassiques de la Suisse:
“Je prends pour type des véritables Thamnastrées la 7/amnastraea
arachnoides.” Felix, in his Anthozoen der (osauschichten in den
Ostalpen, follows Pratz’s characterization of 7hamnastrea.  Gregory
was the first one to make a careful study of Lie Sauvage’s type-species,
and published a description and figure of the septa.” He says: “*Three
septa of this specimen are shown on Plate 11 a, figure 3. The septa
are laminar and not trabicular. The figures which Pratz gives to
represent the septal structure of 7hamnastreea agree with those of
Dimorpharea continua. * % * Hence the Thamnastrea of Pratz
is an altogether different coral from the 7%wmnastraea of Le Sauvage.
We must retain the name for the corals placed in it by Le Sauvage,
and for those later described species, which have the same septal
structure. Pratz’s Thamnastrea must be relegated to another family.”
To another family ! And every species referred by Felix in his beau-
tiful work on the corals of the Gosau Cretaceous to the genus 7han-
nastraea is generically wrongly identified,

Blunders brought about by work like that of Pratz, in which type-
species and specific names are ignored, are numerous.  7hamnasteria
is given as an example.

[t can not be too strongly emphasized that « correct understanding
of genera is impossible unless the definitions are based primarily wpon
a stngle type-species.

REVIEW OF WORK ON THE GENERAL CLASSIFICATION OF THE FUNGIDS.

Duncan published, in 1883.” two articles on the /7ungida—(1) Obser-
vations on the Madreporarian family (the Zungidw), with especial
reference to the hard structures, and (2) On the structure of the
hard parts of the Loploserine. In the tirst-mentioned article a his-
tory of the development of the knowledge of the Fungidw is given.
At the time of writing these articles Duncan apparently did not
know of Pratz’s Ueber die verwandschaftlichen Beziehungen einiger
Korallengattungen, which was published during the previous year.

Pratz’s work is among the finest that has been done on the hard
parts of corals, and can be regarded as of epoch-making importance.
He unfortunately did not realize the importance of type-species and
fixing the particular species that he investigated.

Pratz divided the Fungidzx into five subfamilies
Pseudoagaricine, Agaricinze, Fungine, and Merulinze.  The Pseudo-

f f\.'.r-.w/u.-'fxf.r'r-‘.-'r-}h‘f’.

astraeinze were divided into the Regulares and Irregulares.  The fol-
lowing is the classification that he proposed:

@ Jurassic Fauna of Cutch, The Coralg, 1900, pp. 134, 135, pl. 114, fig. 3.

b Journ. Linn. Soe. London, Zool., XVII, pp. 137-162, pls. v, vi; pp. 302-519,
pl. xiIr.
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[. Subfamily Fseudoastracine: **Corallum simple or compound.
Septal apparatus trabecular, porous.  Calices in the compound forms
confluent, not separated by walls or by true cenenchyma, but united
by radial septo-costie.  Pseudosynapticula, or true synapticula, pres-
ent alongside dissepiments.”

la. Pseudoastreeine Regularves (= Thamnastreeinse Zittel + Cyeloli-
tinze Verrill): “Trabeculie composed of regularly (symmetrically)
orouped calcareous nodules, which are in contact at quite regular
intervals, thus forming more or less uniformly distributed rows of
pores that run perpendicular to the septal margins. Faces of neigh-
boring septa united by pseudosynapticula and dissepiments.”

The Pseudoastraeine Regulares ave divided into two groups:

. Group: ““With a pronounced tendency to form more or less
compact septa through subsequent deposition of sclerenchyma. Septa
not always and then only partially perforate.”

GENERA: CYCLOLITES, LEFTOPHYLLIA, THAMNASTRAEA, ETC.

2. Group: ‘*No tendency to fill the intertrabecular spaces through
subsequent deposition of sclerenchyma. Septa fine, and regularly
fenestrated.”

GENERA! TROCHARAEA, MICROSOLENA, ETC.

Ib. Dseudoastreinze lrregulares: ¢ Trabecule composed of numer-
ous irregularly grouped calcareous nodules, which are irregularly
fused. Therefore, the intertrabecular spaces (pores) are of very dis-
similar size and are irregular in arrangement. Septa united by both
true synapticula and dissepiments. The basal part of the septa is
often compact.”

GENERA: HAPLARAEA, COSCINARAEA, ETC.

LI. Subfamily Zscudoagaricinz: ** Corallum compound, massive or
incrusting, never foliaceous or lobed. Septal apparatus compact.
Septa of neighboring calices confluent.  Wall absent or rudimentary.
No ccenenchyma.  Well-developed dissepiments and true synapticula
present.”

GENERA! ASTRAEOMORPHA, MESOMORFPHA, ETC.

II1. Subtamily Agaricine Vervill (Lophoserine Milne Edwards and
Haime): ‘*Corallum simple or compound, in the second instance;
always more or less foliaceous or lobed, never massive. Septa solid,
united by synapticula and sometimes by dissepiments. Common
[basal| wall not spinose.”

IV. Subfamily ZFungine Milne Edwards and Haime: **Corallam
simple or compound. Septa solid, united by synapticula. Common
[basal] wall spinose.™
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V. Subftamily Merulinine Milne Edwards and Haime: **Corallum
compound, foliaceous. Septa confluent, united by dissepiments.
Wall rudimentary. Common |[basal| wall perforate.”

The principal value of the contribution of Pratz is that it showed
that valuable information could be obtained from a more detailed
study of the septal structure. The terms proposed by him are cum-
bersome, and they do not conform to modern nomenclatorial rules;
it is, therefore, inadvisable to use them at the present time.

The specimens that Pratz considered 77%amnastraca have been shown
by Gregory not to be Thamnastraca at all (see p. 373).  7hamnastraca
Lesauvage (originally 7hamnasteria) belongs in Pratz’s * Pseudoagari-
cinee.”  The distinction between the ** Pseudoagaricineg” and * Agari-
cinee” is probably not valid, as shown by a species of Agaricia, A.
crassa, recently desceribed by Professor Verrill. The septa of the
Lunginee are often, the smaller one normally, perforate.

Pratz laid much stress on whether synapticula are what he calls
true or false (*“ true,” where a calcification center joins opposed granu-
lations; *‘false,” where they fuse directly). Such a division of these
structures is of no systematic importance.”

Duncan, in his Revision of the Families and Genera of the Madre-
poraria, divided the Madreporaria Fungida into five families, as follows:

“1. Family PLESIOFUNGID /.

**This family unites more or less the Aporosa and Fungida.

“Fungida simple or colonial, with synapticula in the interseptal
loculi, besides endothecal dissepiments.  Septa solid and imperforate,
occasionally irregularly perforate and trabeculate.”

“II. Family FUNGIDZA.

“(Subfamily Fungin® (part), Epwarps and Hamve, Hist. Nat. des Corall., ITI, 1860,
p. 4.)

**Simple or colonial forms, usually depressed, with the septa solid
or occasionally porous. Synapticula crossing the interseptal loculi
and uniting the septa without the presence of dissepimental endotheca.
Wall more or less synapticulate or special, perforated and echinulate.
Calices with radiating septa in the simple forms: with or without radi-
ating lamelle, along a central axial line, or scattered in the colonial
forms. Tentacles short, scattered, sometimes obsolete.

““This family stands very much by itself, and its genera are remark-
able for their calicular structures and developments.”

¢Trans. Conn. Acad. Sci., XI, 1902, p. 145, pl. xxx, fig. 6; pl. xxx1v, fig. 2.

bVon Koch, Das Skelett der Steinkorallen, Gegenbauer Festschrift, 1896, p. 260;
Vaughan, Eoc. and Lower Oligoc. Corals, Mon. U. S. Geol. Surv., XXXIX, 1900,
pp. 47, 48.
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“TI1. Family LOPHOSERID.E.
“(Subfamily Lophoserine KpwarDs and HAIME. )

“Fungeidwe in which the wall is neither perforated nor echinulate.
Synapticula exist, hut not endothecal dissepiments.  Septal lamina
usually solid, but oceasionally with ill-defined perforaticns, remote
from the bottom of the septa.

“Very considerable changes have taken place in the old subfamily
of Milne-Edwards and Jules Haime, the Loploserine, owing to the
introduction of new genera and the elimination of old ones in conse-
quence of the necessity of founding the family Plesioporitidae.

“There are two subfamilies—the Loploseridx simplices and Lopho-
seride r!:‘f{,‘f’f'fﬂ{f{t‘.“ ;

“1V. Family ANABACIAD 4.

“Madreporaria Funeida simple or colonial.  Septa trabeculate and
I g

fenestrated. Synapticula small.  Dissepiments absent.  Wall indis-
tinoct,”

“V. Family PLESIOPORITIDZ.

“Fungida with trabeculate and regularly perforate septa. Synap-
ticula between the septal lamina in the interseptal loculi. Schleren-
chyma trabeculate. Dissepiments may or may not exist. Wall
existing or not, and imperforate. Epitheca may exist and be well
developed.™

M. Koby divided the Fungids described by him from the Jurassic of
Switzerland into two families, Thamnastréides and Microsolénides.®
He unfortunately used the wrong species, Zhamnastraea arachnoides,
as the geno-type of Thamnastraa.

Frech, in his Korallen der juvavischen Triasprovinz,” recognized
among his material two families of Fungids, 7hamnastrzeidae, with two
subfamilies, 7hamnastreeinee and Astreomorphine, and a new family,
Spongiomorphide.  Frech was misled concerning the septal structure
of the real Thannastreva.

Ogilvie, in her Systematic study of the Madreporarian types of
corals, considered the Madreporaria Fungida of only family impor-
tance and recognized three subfamilies, namely, Funginze, Thamna-
strevinee, and Lophoserine.  Her Thamnastreinee is based on Pratz’s
misconception of Zhamnastraa.

A decided advance in the classification of the Fungida was made by

aSchweitz. Pal. Gesellsch., Abhand., X VI, 1889, pp. 568, 569,
b Pal@eontographica, XX XVII, 1890, pp. 59-79.
¢Phil. Trans. Roy. Soc. London, ser. 8, CLXXXVII, 1897, pp. 342-343.
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(iregory in his Jurassic corals of the Cutch.” One reason for this
advance of Gregory was, he carefully determined the type-species of
ach genus and was thus able to give reliable generie diagnoses.  He
proposed the following classification to cover the genera represented
by the Cutch Jurassie corals.

““@rder FIINGIDA.

** Madreporaria in which the walls and septa are perforate or imper-
forate. The septa consist of lamellee or of palissades of trabiculw.
The septa are united by abundant synapticulie. Dissepiments unim-
portant or absent.

““Family THAMNASTRAEID A, Koby, em.

““Simple or compound Fungida, with lamellar septa, which are solid
or perforated only along the upper or inner margins, owing to the
fusion of trabicular projections from the septa. Synapticule and
dissepiments both present.

““Subfamily 1: THAMNASTRAEINZA.

**In compound coralla the septa of adjoining corallites are confluent.
The corallites are not separated by collines or synapticular walls.
“Genera: Thamnastraea, LE SAUVAGE (not PraTz).
“Genera: Dimorphastraea, D ORBIGNY.
“Grenera: Cenfrastraec, D ORBIGNY,
‘““Genera: Stibastraea, ETALLON.
“Genera: Latomaeandra, Epwarps and Harve.

““ Subfamily 2: COMOSERIN Z.

**The corallites are surrounded by compact synapticular walls. The
corallites may be free laterally at their distal ends or united into long
series, externally bounded by collines.

“Genera: Archaeoseris, GREGORY.
“Genera: Comoseris, D’ORBIGNY.

“*Family ETHMOTID K, Gregory.

““Simple or colonial Fungida, in which the septa are lamellar: they
are cribriform but not trabicular.

“Genera: Protethmos, GREGORY.
‘“Genera: Metethmos, GREGORY.
“Genera: Frechia, (GREGORY.
“Grenera: Sematethnios, (FREGORY.
“Genera: RKobya, GREGORY.
@ Palzeontologia Indica, Ser. IX, Jurassic Fauna of Cutch, 11, 1900, Part 2—The
Corals, pp. 29, 30.
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** Family MICROSOLENID.E, Koby, em.

“*Simple or colonial Fungida in which the septa are palissades of

more or less vertical, disconnected, regular or irregular trabiculwe.

“Genera: Anabacia, Epwarps and Haive,

“Genera: Genabacia, Epwarps and HAIME.

“Genera: Trocharaea, ETALLON.

“Genera: Trochoplegma, (GREGORY.

“(Genera: Microsolena, LAMOUROUX.

“Genera: Tricycloseris, THOMES.

“Genera: Dimorpharaea, DE FROMENTIL.

“Genera: Thamnaraca, ¥raLLon.”

BASIS OF THE CLASSIFICATION HERE PROPOSED.

Following the lines of the investigations of Pratz, Gregory, and
others, the larger divisions are based upon septal structure; that is,
whether the septa are solid or perforate: if perforate, whether they are
more pronouncedly laminar or trabecular in composition, and I have
also utilized in defining the families the character of the wall, whether
normally perforate, even if only slightly, or whether normally solid.
The genera are separated by columellar characters, the relative com-
pactness of the septa, the presence or absence of paliform processes,
costal characters (whether corresponding or alternating with the
septa), and the epitheca. The value of the epitheca in separating
genera has been severely attacked.”  Gregory says, ““There is no part
of a coral skeleton over which more time has been wasted than over
the epitheca.”  From a study of large numbers of species belonging
to the same genus, I am inclined to believe that the so-called complete
epitheca is, in some instances at least, a generic character. There are
genera in which epitheea is normally absent, and others in which it
may exist in an imperfectly developed condition. Epitheca can not
be considered to possess the importance once attached to it, but I
believe that its supposed value as a classifactory character has not been
entirely disproved.

TENTATIVE CHARACTER OF THIS CLASSIFICATION.

[ have distributed the genera, considered in this paper, among four
families, and have five headings for genera that are not referred to
families. This classification, which embodies nothing new, except
making a family, Micrabaciida, is only an attempt, and should be sub-
jected to the most searching criticism to determine the validity of the
characters used in differentiating the families. The Leptoplylliidea?

@ (Gregory, Jurassic Fauna of Cutch—the Corals, p. 11.

b The same as Gregory’s Ethmotidax, which iz abandoned, as it was not derived from
a4 genus name. :
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they probably should be kept separate. The Micrabaciid:e have solid
septa and perforate walls. The Anabraciide are characterized by hav-
ing a very pronounced and regular trabecular septal structure, but in
some genera the basal pores between the trabecula are filled with stereo-
plasm, bringing this family and the Leptophylliide very close together.

Before the synonymy of the proposed genera can be determined,
they must be accurately defined, and here I will repeat that the generic
definitions must be based primarily wpon a type species.  After this has
heen done the study of variation can be undertaken, in order to deter-
mine the value of characters supposed to be of generic importance.

The present paper, it is hoped, will aid in the undertaking and
carrying out of the studies that must be done before we can understand
the Fungid corals.

CLASSIFICATION.

‘amily FUNGIID.I Dana (emend. Duncan).

1846, Fungidax (part) Daxa, Zooph. Wilkes Expl. Exped., p. 283.

1849. Fungin:e Mitxe Epwarps and Harmve, Comptes rend. Acad. Sei., Paris,
XXTX 5. 71,

1884. Fungidax Duxcan, Jour. Linn. Soc. London, Zool., XXVIII, p. 141.

Diagnosis of the family.—Corallum simple or colonial, depressed
or mitroid in form, septa of higher cycles perforate, those of the lower
cycles perforate or solid.  Synapticula, but no dissepiments, present.
Wall usually perforate in young, free individuals; subsequently more
or less perforate or compact. No epitheca.

The above diagnosis of the family probably should be supplemented
by the following: The embryo becomes attached and forms a tropho-
z0oid,” which gives rise to buds (anthoblasts); these become detached,
forming free individuals (anthocyathi). The anthocyathi may remain
simple (the genus Fungia), or by asexual reproduction become colonial.

The mode of formation of the **anthocyathi™ of Fungia has been
known for many years, Stutchbury first describing it in 1830.  Bourne
has made the mode of reproduction of ZFungia the subject of very
detailed investigations. It has been proven for nearly every known
species of the genus that the free disks are produced by buds becom-
ing detached from a parent stock (originally a trophozooid).

J. Stanley Gardirer, in his *“ Fungid corals” collected in the South
Pacific,” published the extremely interesting observation concerning
Halowitra (1. irregularis Gardiner), that ¢ the free corallum seems,
from my specimens (2), to have been formed in a somewhat similar

@ (. C. Bourne, On the Post-embryonic Development of Fungia, Sci. Trans. Roy.
Dublin Soc., V (2d ser.), 1893, p. 206.

b Trans. Linn. Soc. London, XVI, 1830, pp. 493-498.

¢ Proc. Zool. Soc. London, 1898, pp. 527-528.
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manner to that of the cenus Fungie—hy the breaking off of disks
from an attached stock. At first there is one large central polyp with
radiating septa; then, as growth proceeds, a number of calicular fosswe
appear around this.  On becoming free the central polyp may perhaps
persist or, as in my specimens, may become indistinguishable from
the daughter polyps, the septa gradually losing their regular radiating
arrangement in the center of the colony.”

I have examined specimens of five of the compound genera of the
Fungidéa, hoping to gain more information concerning young stages,
and obtained the following results:

Halowitra philippinensis Studer, young. Shows a very distinct
scar of detachment.

Zoopilus cehinatus Dana.  (Probably type specimen.) Shows a very
distinet scar of detachment.  This genus is scarcely more than a /alo-
mitra with very few calices, and these are near the central corallite.

Cryptabacia talpina (Lamarck).  There 1s some suggestion of a
detachment scar, but the evidence is not positive.

Herpetolitha limar (Esper) and /1. stricta Dana.  Evidence for
detachment scar very vague.”

Lithactinia galeriformes (Dana) (one of Dana’s specimens).  Found
no evidence of a detachment sear.

Suflicient evidence, of course, is not presented to warrant a conclu-
sion, but there is at least a suggestion that the free coralla of all of
these corals may originate in a manner similar to that of Zungia.

Genus FUNGIA Lamarck.
1801. Fungia LaMmarck, Syst. Anim. sans Vert., p. 369.

Original generie diagnosis.—** Corallum stony, free, orbicular, or
hemispherical, or oblong, convex, and lamellate above, with a furrow
or depression in the center, concave and rough below.

A single lamellate, subproliferous star.  Lamelle dentate or spi-
nose laterally.”

7}/})# .\‘/Jr'f'z'm.-—/“anﬂ'rf rff;ru‘f'f'{f:fu'mf'.\‘ Lamarck = Madr. re‘f{f!i'f('fft’-ﬁ‘
Linnweus.”  Lamarck orviginally referred six species to the genus,
namely:

1. Fungia agariciformis LLaMArCk = Madrepora fungites LINN EUS.
2. Fungia seutaria Lavarck, based on Seba, Mus., 111, pl. cxir, figs. 28, 29, 30.
3. Pungia limaecina Liaviarck = Madvepora pilevs Euvris and SOLANDER, pl. xLv.

@ Since the above was written, I have unpacked a box of Fungid corals from the
east coast of Afriea, kindly sent to me for determination by Dr. Charles Gravier, of
the Muséum d’ Histoire Naturelle, Paris.  There is a good suite of Herpetolitha foliosa
Ehrenberg. The young specimens show as distinet a detachment scar as any species
of Fungia. Therefore the voung of Herpetolitha is a trophozooid, and the adults
are formed by further growth of freed anthoblasts, or anthoeyathi.

b See Diderlein, Senckenb. Naturforsch, Gesellsch, Abhandl., XXVII, 1902, pp.
136-156, pl. xx-xXV.
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4. Fungia talpina Lavarck, based on Seba, Mus., I1I, pl. cxi, fig. 6, and pl.
cxir, fig. 31.

5. Fungia patellaris LaAMARCK = Madrepora patella Eruis and SoLANDER, pl. xxvirr,
figs. 1-4.

6. Fungia pileus LAMARCK =Mitra polonica Rumpaivs, Herb. Amb., VI, pl.
LXXXVIIL, fig. 3.

Lamarck confused in his Fungia, corals that are now considered to
represent four different genera.

Fungia limacina Lamarck, now = Herpetolitha limaz (Esper) Esch-
scholtz, 1825.

Fungia pileus Lamarck, now = Halomitra pileus (Pallas) Dana, 1846,

Fungia talpina Lamarck, now = Cryptabacia talpina (Lamarck)
Milne Edwards and Haime, 1849.

This leaves in Fungia proper, F. agariciformis Lamarck (= fungi-
tes Liinnweus), /. scutario Lamarck and 7. patella (Ellis and Solander).

Leuckart in 1841 cites Fungia agariciformis Lamarck as ** Typus,”
fixing the type.

Milne Edwards and Haime in 1849% cite under Fungia, F. agari-
ciformes and patellarss Lamarck. In 1850, in their Monograph of
the British Fossil Corals, Fungia patellaris Lamarck is definitely
given as the type-species. /. patellaris Lamarck ( Madr. patella Ellis
and Solander) can not be the type-species, as /. agariciformis Lamarck
had already been so designated. In the third volume of the Histoire
naturelle des Coralliaires, pages 6, 7, Milne Edwards accepts the
latter species as the type, using for it the Linnman name Madrepora
Jungites.

Remarks.—Prof. Ludwig Ddiderlein  has published an elaborate
monograph, Die Korallengattung Fungia,” in which the various skeletal
parts of the genus are do-r1|hvd in much detail. A bibliography is
also given. A discussion of the genus will not be attempted here, as
the work of Professor Doderlein can be consulted.

Fungia has several synonyms, which are as follows:¢

Cycroseris Milne Edwards and Haime, Comptes rend. Acad., Paris,
XXIX, 1849, p. 72. ;

The genus was placed by its author in their ** Lophoserinee,” which
was characterized by having *‘the plateau without epitheca or echinu-
lations, and with imperforate tissues.”

Original generic diagnosis.—** Corallam simple, free. Septa very
numerous, uniting by their inner margins.”

Tw)f Species. —]‘maqm cyelolites Lamare l\., Hist. nat. Anim. sans

a ()hwl\ Zoolog. dt Zooph. (‘nmll spec. de Gen. 1411113_{1;1. p.4 ||I A [1;_-:.-«'. 1-4.

b Comptes rend. Acad. Paris, XXIX, 1849, p. 72.

¢ Introduction, p. xlvi.

@ Senckenberg. naturfor. Gesellsch., Abhandl., XVII, Pt. I, 1902, pp. i-iii, 1-162,
pls. L-xXv.

CAll of these excepting Actinoseris d’Orbigny are discussed by Doderlein, in his
Die Korallengattung Fungia. For further discussion consult that work.

Proe. N. M. vol. xxviii—04——25
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Vertebres, 11, p. 236; Doderlein, Korallengat. }*umrl.i pp- 77-79, pl. 1v,
figs. 7-9, pl. v, figs 5, ba.

Distribution.— Recent, China Seas and Philippines eastward to the
mid-Pacific.

ActiNvosErIS d'Orbigny, Note sur des Polyp. foss., p. 12, 1849.

Original generiediagnosis.—* 1t is a circular r?/(‘fuw'f';\‘ whose col-
umella is central, round, and not in an elongated furrow.’

Type species.— A. cenomanensis ’'Orbigny, Note sur des I’ul\'p foss.,
nom. nud.; Prod. de paléontol., I1, p. 180; Milne Edwards and ILume,
Hist. nat. ( orall., 111, p. 53.

Distribution. --"(rmupv de la craie tufteau, Le Mans.”

Milne Edwards @ refers Actinoseris cenomanensis to the genus (yclo-
seris, making d'Orbigny’s Actinoseris a synonym of their Cycloseris.
The septal structure of d’Orbigny’s genus should be investigated. It
may be well to reinvestigate the Tertiary and Cretaceous species of
(’:y.«-/n.s'.«-;';.\', f/u-'r/ ey not be rw;.*_rj.«_'u.«')';r_' with ]“H}.‘_rﬂ'rf, ((..-’:g('*/u,_\'f_-)'é.\') ("f/f‘i()-
lites Lamarck. It is of especial importance to determine whether the
free disks of these corals placed in Cycloseris originate as anthocyathi,
as in /7 .w.'r;nr

Diaseris Milne Edwards and Haime, Comptes 1c-nd. Acad., Paris,
XXIX, 1849, p. 72.

This genus was placed by its authun in their ** Zophoserinee,” char-
acterized by having ‘*the plateau without epitheca and echinulations,
and with imperforate tissues.”

Original generic diagnosis.—** Differs from the preceding | Cycloseris|
in that, when young, it is composed of separate parts that unite later.”

?},!/)w spec es.— I u}a_f;;f.' distorta ;\li('ll(,’“n, A\I:lg‘. de Z(ml., 2d ser., Vv
Année, Zooph.. pl. v; Doderlein, Korallengat. Fungia, pp. 7477, pls.
1, v, figs. 3, 3a.

Distribution. l’hilippinos.

Remarks.—Duncan in his ¢ Revision of the Genera and Families of
the Madreporaria™? places Femesus Philippi© and ZHemicyathus Seg-
uenza’ in the synonymy of Diaseris.  Femesus is a doubtful coral, but
probably is an imperfect specimen of a Trochocyathoid species. The
Hemicyathus of Seguenza certainly belongs in that group.

PrLeEUrAcTIs Verrill, Bull. Mus. Comp. Zool., I, 1864, p. 52.

Type species.— Fungia scutaria Lamarck, Hist. nat. Anim. sans
Vert., 11, p. 236; Doderlein, Korallengat. Fungia, pp. 91-97, pl. v,
1U“- 1-6.

A type species was designated, but no description was published.
The genus was intended to embrace more or less elongate, flat, /un-
geee, without tentacular lobes on the septa.

a Hist. nat. Corall., III, p. 53

b Jour. Linn. Soc. London, Zool., X VIII, 1884, p. 150.

¢ Neues Jahrb. fiir Mineral., Jahrg. 1841, p. 665, pl. x1 B, figs. 1 a-e.
d Corallarii fossili del. rocce terz. del dist. Messina, 1864, Pt. 2, p. 67.

R R RO RORDRD———————,
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Logactis Verrill, Bull. Mus. Comp. Zool., 1, 1864, p. 52.

Type species.—Fungia dentigera Lieuckart, De Zooph. Corall. et spec.
Gen. Fungia, pp. 48—49, pl. 1, figs. 1, 2, ¢f. Doderlein, Korallengat.
Fungia, pp. 91-97.

There was no original description; only a type species was cited.
This group is composed of somewhat elongate, flat species, in which
the tentacular lobes of the septa are greatly developed.

Crenactis, Bull. Mus. Comp. Zool., I, 1864, p. 51.

Type species.— Madrepora echinata Pallas, Elench. Zooph., p. 284;
Fungia echinata, Doderlein, Korallengat. Fungia, pp. 101-105, pl. x,
figs. 1-5.

No diagnosis of the genus was published. It was established for
the very large, elongate, Fungix, the largest known, in which the
septal margins are strongly dentate, the dentations resembling, as the
name implies, the teeth of a comb.

Harvicrossa (part) Ehrenberg, Akad. Wissensch. Berlin, Abhandl.,
1832, p. 274, 1834.

Original generic diagnosis.—[Fungids] compound (polystomatous),
hase expanded, stoloniferous, extended in two directly opposite direc-
tions (its oblong form recalling a tongue= Manicine libera).

To this genus he refers five species:

L. Madrepora echinata Pallas.

2. Fungia limacina Lamarck = Madrepora pileus Ellis and Solander.

3. laliglossa interrupta Ehrenberg = Madrepora pileus of Linngus
and Pallas= Fungus pileus oblongus, Seba, 111, pl. oxi, fig. 5.

4. Haliglossa foliosa Ehrenberg = Madrepora pilens Linnweus and
Pallas; Seba, IT1, pl. cx1, fig: 3.

5. Haliglossa stellaris Ehrenberg= Madrepora pileus var. Esper,
pl- LxxIm.

No. 1 was considered by Leuckart to be wrongly identified, and was
named Fungia ehrenbergi by him.®  Professor Daoderlein, in his Die
Korallengattung Fungia,” places Leuckart Zungio chrenbergi in the
synonymy of Fungia echinata (Pallas). Milne Edwards and Haime
refer the four others® to the synonymy of 7Zerpetolitha limar (Esper)
Eschscholtz, 1825.

Therefore the genus /Huliglosse contained two genera, one part of
which belongs to Fungia Lamarck, 1801, the other to Zlerpetolitha
Eschscholtz, 1825, and consequently must lapse.

@De Zooph. corrall. et gen. Fungia, 1841, p. 52, pl. 11.

bSenckenberg. Naturfor. Gesellsch., Abhandl., XXVII, 1902, p. 101.

¢ Am. Sci. nat., 3d ser., Zool., XV, p. %4.

@ Eschscholtz’s Herpetolitha (Isis, X VI, 1825, p. 746), originally contained two
species, Fungia limacina and Fungia talpa, of Lamarck. Milne Edwards and Haime,
in 1849 (Comptes Rend., XXIX, p. 71), restricted Herpetolitha to the first mentioned
species (citing Madrepora pileus Ellis and Solander, pl. xLv) and proposed the genus
Cryptabacia for the second.
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Family AGARICIIDAS Verrill.

1849. Lophoserine Minxe Epwarps and Hane, Comptes rena. Acad. Sci., Paris,
XXIX, p. 72.
1865. Lophoserida VERRILL, Proc. Essex Inst., IV, p. 146.
1870. Agaricide VERrILL, Trans. Conn. Acad. Seci., I, p. 542.
1884. Lophoseridae Duncan, Jour. Linn. Soc., Zool., London, X VIII, p. 146.
Diagnosis of fumily.—Simple or colonial Fungids, with solid septa®
and solid walls.  Synapticula present; dissepiments present or absent.
Three genera are placed in this family, Zrochoseris M. Edwards
and Haime, Z%/@oseris Duncan and Bathyactis Moseley.  Fungiacya-
thus, though probably not a Fungid, is given here, because Moseley
thought that it might be closely related to Batlyactis.

TABLE OF DIFFERENTIAL CHARACTERS OF THE GENERA.

. Corallum trochoid or turbinate, pedicellate.
Columella papillary, no epitheca.
1. Trochoseris Milne Edwards and Haime.
Columella rudimentary, complete epitheca .. .. _...__.2. Palzoseris Duncan.
11. Corallum discoid, free, not attached in the young stages.
Columella variable in development, no epitheca.
Septa in deltas, distant, wall thin. ._..._.._..._.3. Bathyactis Moseley.
[Columella none, no epitheca.
beplal ends N UMD «.von s as e et s s 4. Fungiacyathus Sars].b

1. Genus TROCHOSERIS Milne Edvwards and Haime.
1849.  Trochoseris, MiLNeE Epwarps and Hamg, Comptes rend. Acad., Paris,
XXIX, p. 72.

(renus placed by its authors in their ** Loploserine,” which have the
plateau without epitheca and echinulations, and have nonperforate
tissues.

Original generic diagnosis.—Simple species, trochoid and tixed.

7}.//)(’.\'{)("(‘;('-\', -Anthophyllum distortwm Michelin, Iconog. Zoophy-
tol., p. 149, pl. xLim, figs. 8a, 8b.

Remarks.—The description published by Milne Edwards and Haime
in their Recherches sur les Polypiers? is practically the same as the
one in the Histoire naturelle des Coralliaires.” The salient characters
are well covered in both. The following is the description given in
the second work: “*The corallum is simple, trochoid or eylindrical and
attached.  The wall is naked and shows throughout its height fine
costal strize.  Columella papillary. Septa very numerous and laterally
strongly granulate.™

@] think that the young septa in some species of Agaricia may occasionally be per-
forated.

bThe reason for inserting this genus here will appear under the description of
Bathyactis.  Moseley thonght that they might be the same. I do not see how it is
possible, and think that Fungiaeyathus is one of the Turbinolid corals.

¢ Ann. Sci. nat., 3d ser., Zool., XV, 1851, p. 118.

d Vol. 111, p. 57.
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2. Genus PALAOSERIS Duncan.

1870. Palwoseris Duncan, Quart. Jour. Geol. Soc., London, X XVI, p. 301.

Genus referred to the Lophoserine.

Original generic diagnoses.—* The corallum is simple, turbinate, and
pedicellate. The septa are numerous. The epitheca is complete and
dense, covering the coste.  The columella is rudimentary.”

Type species.— Trochoseris woodsi Duncan, Ann. and Mag. Nat. Hist.,
3d ser., XIV, p. 164, pl. vi, figs. 2a—2¢, 1864. Also Quart. Jour.
Geol. Soc., London, XXVI, p. 301, pl. xx, figs. 7a, Tb.

Locality and geologic fhorizon.—Tertiary, Muddy Creek, South
Australia.

Remarks.—Duncan does not describe in detail the structure of the
septa or the wall. The original figures of 7roclioseris woodsi indicate
that both the septa and the wall are imperforate. Therefore this genus
apparently 1s an epithecate 77rochoseris with a reduced columella.

Duncan, in his Revision of the Families and Genera of the Madre-
poraria,” makes /ulwoseris a subgenus of Zurbinoseris Duncan.

3. Genus BATHYACTIS Moseley.

1881. Bathyactis MoseLeY, Deep Sea Corals, Challenger Reports, p. 185.

Genus referred to the Loploserinee.

Original generic diagnosis.—** Corallum free, discoid, not attached
or cup-shaped in the young condition, thin and fragile: primary septa
free, the others united so as to form six deltoid combinations: upper
margins of the septa usually coalescent over the apices of the deltas.
Septa deeply toothed: synapticule sometimes abundant, sometimes few,
arranged in a series of concentric circles.  Columella well developed.”

Type species.—Fungia synunetrica Pourtalés, Mus. Comp. Zool., IIL.
Cat., No. IV, p. 46, pl. vi, figs. 5, 6; Moseley, Deep See Corals,
Challenger Reports, p. 185.

Distribution.—Recent, almost universal in deep water.

Moseley remarks: **1 am not sure whether Fungiacyathus fraqilis
of Prof. M. Sars® will not prove identical with PBathyactis sym-
metrica. It so, the name Fungiacyathus will take priovity.  Fungia-
cyathus fragilis agrees with Bathyactis symmetrica in all respects
excepting that it has no synapticule. In some of the Challenger
specimens there are very few synapticule indeed, but in none are these
structures entirely absent. I therefore hesitate to place the two forms
together at present. There can be little doubt that they are closely
allied, and what little I have seen of the soft parts of Bathyactis sym-
metrica goes to confirm such an opinion.”

@ Jour. Linn. Soe. London, Zool., X VII, 1884, p. 148.

b On some remarkable forms of animal life from the great depths off the Norwegian
Coast, I, p. 58, pl. v, figs. 24-32, Christiania, 1872.
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4. Genus FUNGIACYATHUS M. Sars.

1872, Fungiacyathus M. Sars, Remarkable forms of animal life from great depths
off the Norwegian coast, P't. I, p. 60, pl. v, figs. 24-32.

Original generic diagnosis.—Corallum simple, free, without any
sign of attachment, discoid, base horizontal, flat, beneath radially
finely costate, no wall (theca) strictly speaking.” Calice subcircular,
upper margin convex (septa tall), crispate. No columella, no pali.
Septa numerous, 6 systems, forming 6-8 orders, primaries and secon-
daries much elevated, arched, transversely finely folded, upper mar-
oin faintly undulate, extending to the center, there irregularly lobed
and flexed, throughout their length extremely thin, prominent above
the outer margin of the calice. Calicular fossa rather large and uni-
formly depressed. -

Type species.— Fungiacyathus fragilis M. Sars, Remarkable forms
of animal life, etc., p. 58, pl. v, figs. 24-32. _

Distribution.—Deep water, off the Norwegian coast.

Lemarks.—Moseley (see p. 385) has raised a doubt regarding the sys-
tematic aflinities of this coral, suggesting that it may be the same as
his Bathyactis.  Judging from the very careful description of G. O.
Sars” I am inclined to believe it a Turbinolid, and not a Fungid.

MICRABACIID A, new family.

Diagnosis of family.—Simple fungids with solid septa and perfo-
ate wall.

Five genera are referred to this family: Mierabacia Milne Edwards
and Haime, Diafungia Duncan, Microsmilia Koby, Podoseris Duncan,
and Antilloseris, new genus.

TABLE OF DIFFERENTIAL CHARACTERS OF THE GENERA.

I. Costae corresponding to intercostal spaces:
Corallum circular, lenticular, broader than high.
1. Micrabacia Milne Edwards and Haime.
Corallum with triangular piece extending to the center.
2. Diafungic Duncan.
II. Costee corresponding to the septa:
Columella strongly developed, corallum with narrow base, mural pores reg-
ularepitheeadhin 12 c- o Thisel ol @ it CHE SR e 3. Microsmilia Koby.
Columella small, base variable, mural pores irregular, epitheca present, vari-
able dissepimen e presert s s o 4. Podoseris Dunecan.
Columella, s.s., absent, mural pores irregular, epitheca absent, dissepiments
APl e s s e e R e e 5. Antilloseris YVaughan.

« This must not be taken literally. There is a wall, but it is horizontal. —T. W. V.
v Remarkable forms of animal life, etc., pp. 58-60.
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1. Genus MICRABACIA Milne Edwards and Haime.

1849. Micrabacia, MiNe Epwarps and Harmme, Comptes rend. Acad., Paris,
XXIX, p. 7.

Genus placed by Milne Edwards and Haime in their Zungine,
defined as having °‘the plateau without epitheca, usually strongly
echinulate, tissues perforate.”

Original generic diagnoses.—* Septa  moderately numerous and
straight.  Wall scarcely echinulate, costae alternating with the septa.™

Type species.— Fungia coronula Goldfuss, Petref. German., 1, p. 50,
pl. xuv, ftig. 105 Micrabacia coronula, Milne Edwards, Hist. Nat.
Corall., 111, p. 29.

Distribution.—Cretaceous, Craie tutfeau, Kurope.

Lemarks.—Milne Edwards and Haime, in their Recherches sur les
Polypiers, elaborated their characterization of this genus, and Milne
Edwards gave additional detail in the third volume of the Histoire
Naturelle des Corallaires (p. 29). Duncan, in his Revision of the
Families and Genera of the Madreporaria,” gives a still fuller
description, which I have verified by a study of the type species. It
is as follows: **Corallum simple, free, lenticular, broader than high,
convex above, slightly concave at the base, which has a circular out-
line. Calice with a small shallow axial depression, filled by a false
columella, from which the principal septa radiate, being joined with
those of the higher orders toward the circumference. Septa numer-
ous, solid, imperforate, arched above, with a perpendicular outer edge.
Costee distinct on the base, bifurcating at the edge, a process from two
costie forming a septum. Intercostal spaces continuous with the line
of direction of the septa, crossed by synapticula in concentric rows,
and perforate between the synapticula. Interseptal loculi erossed by
large and small synapticula, which radiate from the base in discontinu-
ous lines, bounding canalicular spaces continuous below with the inter-
costal openings, and above with the interseptal loculi high up. Costa
granular. Septa crenulate or minutely denticulate.”

9. Genus DIAFUNGIA Duncan.

1884. Diafungia Duxcax, Jour. Linn. Soc. London, Zool., X VII, p. 417.

Original generic diagnosis.—**Corallum discoid, free, without trace
of adhesion, not quite circular in outline, much broader than high.
Base with a triangular piece extending beyond the center, slightly
projecting downward, the rest of the coral grouping from its sides
and apex, so that there is an appearance of former fracture and subse-
quent mending. Calice unsymmetrical from the prolongation of the
larger septa of the primary piece beyond the center, and from the

a Ann. Sci. Nat., 3d ser., Zool., XV, 1851, p. 88.
bJour. Linn. Soc. London, Zool., X VIII, 1884, p. 143.
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radiation of septa from the sides and apex of the primary piece to
the edge of the disc or the margin.

= Columella absent.  Septa numerous, order confused; many join
others near to and remote from the margin. Larger septa exsert,
arched near the margin, from which they rise perpendicularly, and
low near the septa of the primary piece. Septa dentate and strongly
oranular near their free edge, solid and stout.

“Coste broad, unequal. often bifurcating, variously directed. At
the marein each costa gives off a branch on either side to form a
septum with the corresponding offshoot of the next costa. Hence
the septa correspond with the intercostal spaces. Intercostal spaces
regularly furnished with equidistant synapticula, presenting a regu-
larly perforated appearance. Synapticula discontinuous, strongly
developed between the septa, some reaching high up in the interseptal
loculi.  There is no true wall, the septa-costal structure being united
by synapticula alone.™

Type speciesc— Diafungia granulate Duncan, Jour. Linn. Soc. Lon-
don, Zool., xvII, pp. 418, 419, pl. xx.

Distribution.—Corean Sea. shallow water, recent.

3. Genus MICROSMILIA Koby.
1838, Microsmilic Koy, Schweiz. paleontol. Gesellsch., Abhand., XV, p. 414.

Original generic diagnosis.—*Corallum small, simple, cylindrical,
conical or discoid, attached by a narrow base. Calice circular or
elliptical, superficial or more or less deep.  Septa numerous, narrow,
dentate on their inner margins, finely granulated on their faces.
Columella strong, fasciculate.  Wall well developed, membraniform,
folded, pierced by equal and equidistant perforations. No dissepi-
ments, but synapticula are present.”

Type species.— Anthoplylluim erguelense Thurmann, Abram. Gagne-
bin,” p. 137, pl. 11, fig. 23; Koby, Schweiz. palzontol. Gesellsch.,
Abhand., XV, p. 415, pl. oxm, figs. 1-15. M. Koby places three
species in his Microsmilia, Anthophylluim erguelense Thurmann, Zor-
binolia dedlemontana Thurmann, and Mecrosmilia mathey: Koby, but
designates no type species. I have selected the first one, as it is quite
elaborately described.

Distribution.—Jurassic, Oxfordian, Switzerland.

Lemarks.—In describing M. erquelense (Thurmann), Koby gives
several other interesting characters. He says that the septa are not
perforate, that the wall is covered by a thin epitheca, and both
describes and figures quite a number of specimens attached by the
base to the inner side of a broken older corallum, reminding one very
much of the budding of Sclizocyathus fissilis Pourtalés.”

@I have not examined this work. The reference is copied from Koby.
bMus. Comp. Zool. Cambridge, 1ll. Cat., VIII, Mem. IV, 1874, p. 36, pls. vi,

figs. 12, 13.
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4. Genus PODOSERIS Dunecan.
1869. Podoseris Duncan, Mon. Brit. foss. Cor., Sup., Pt. 2, No. 1, p. 25.

Grenus.placed in the Lophoserince.

Original generic diagnosis.—**The corallum has a large concave
base, by which it is attached to foreign bodies. The epitheca begins
at the basal margin, and is stout and reaches the calicular margin.
The height of the corallum varies. The calice is generally smaller
than the base and is convex. The septa are numerous and unequal,
the largest reaching a rudimentary columella. The central tossula is
circular and small. The coste are seen when the epitheca is worn;
they are distinct, connected by synapticula, and are straight.

“The genus has been created to admit Micrabaciee with adherent
bases and more or less of a peduncle.”

Type species.— Podoseris mnammiliformis Duncan, Mon. Brit. foss.
Cor., Sup., Pt. 2, No. 1, p. 25, pl. 1x, figs. 2-15; also Ann. and Mag.
Nat. Hist., 6th ser., IV, 1889, pp. 28-31, pl. v, fig. 9.

Duncan originally referred two species, /7. wmammiliformis and £’
dongata, to the genus without designating either one as the type.
In his paper On the Cretaceous species of [odoseris,® however, he
says, concerning the former: “*This species was the type of the genus

¥ x x0Tt therefore must be considered the type.

Distribution.—Red Chalk, Hunstanton, England.

Lemarks.—Duncan gives in the paper just quoted much more infor-
mation concerning the structural characters, and publishes the follow-
ing more detailed diagnosis of the genus:

“*The corallum has a narrow or wide base of permanent attachment,
the height varies from very low, plano-convex to high; stem more or
less eylindrical.  Calice more or less circular, with a small axial fossa
or projecting there; a columella formed by the septal ends, with or
without other structure, small; septa numerous, uniting much, stout,
or very slender, solid, largely granular at the free convex edge,
minutely acicular at the sides; coste as continuations of septa, in the
direct line, usually the most numerous. Synapticule numerous,
oblique, continuous with septal nodules, interseptal loculi also with
recurved hook-like processes; a delicate arched dissepimental structure
scanty. Epitheca exists on the sides and at the periphery.

** Fossel: Red Chalk, Oolite, England.””

Duncan does not make a positive statement concerning the structure
of the wall except that in his original diagnosis he says the costae ** are
distinet, connected by synapticule.” Plate 1x, fig. 3, of the original
figures, shows that the wall is perforate.

@ Ann. and Mag. Nat. Hist., 6th ser., IV, 1889, p. 28.
b Idem, p. 36.
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Tomes“ places Duncan’s /odoserss in the genus Lhizangia, basing
his identification on specimens labeled Zhizangia sedgwicki Reuss,
from the Gosau, sent to him by W. Bolsche.  As the type species of
Rhizangia is the Astrea brevissima Deshayes,” the generic characters
must be based primarily upon that species.  The RlAizangia sedgwicki
of Reuss may belong to /odoseris Duncan without affecting the
validity of Duncan’s genus.  Tomes makes two observations that
deserve consideration, namely, that there is asexual reproduction by
gemmation from basal stolons in Podoseres, and that dissepiments are
present.  Tomes's figures (Plate x1v, figs. 7 and 8) do not look as if
there was budding from stolons, and Duncan, in his reply to the criti-
cism of Tomes,” says: “ The form is not a social one, and never springs
from stolons like Z/Aizangia.” Tomes has more recently reiterated
his identification of Fodoseris and Lhizangia,” but has not adduced a
particle of evidence to show that they are the same.

I should like to call attention to Felix’s opinion on Rhizangia
sedgwicki.  He leaves it in the genus hizangie in his Anthozoen
der Gosauschichten in den Ostalpen,” referring the genus to the
Astrangiaceqe of M. Edwards and Haime. Most probably the speci-
mens of Tomes are wrongly identified, or he has misinterpreted them.

5. Genus ANTILLOSERIS, new genus.f/

1873. Turbinoseris Duncax, Quart. Jour. Geol. Soe. London, XXIX, p. 558.
[? Turbinoseris Duncan, 1870.]

1884. Turbinoseris ( part) DuNcan, Jour. Linn. Soc. London, Zool., X VIII, p. 148.

1899. Turbinoseris Vavauan, Bull. Mus. Comp. Zool., XXXIV, p. 243.

(Generie diagnosis.—Corallum  simple, cuneiform, or depressed,
may be discoid, base narrow. No epitheca. Wall perforate, synap-
ticulate. Costaee present as the distal terminations of the septa.
Septa solid, septal margins dentate (dentations rounded in the type
species), septal faces granulate. In cross section the granulations
are usually directed inward and hooked. Synapticula out of the
thecal ring rare; dissepiments appear to be entirely absent. Colu-
mella, strictly speaking, absent. When the more pertect calices are
viewed from above, a narrow furrow is seen to occur in the axis; a
thin section shows that lower down in the corallum the inner ends of
opposed longer septa fuse directly across the axis; lateral fusion of
the inner septal ends may, or may not, be complete in the axis.

« Geol. Mag., new ser. (Dec. II1), II, 1885, p. 548.

b Comptes rend. Acad. Sci., Paris, XX VII, 1848, p. 496.

¢ Geog. Mag., new ser. (Dec. I11), III, 1886, pp. 53, 54.

dIdem (Dec. IV), VI, 1899, p. 306.

¢ Paleeontographica, XLIX, 1903, p. 268.

JIlustrations will be published in my forthcoming Tertiary Corals of North
America, Part 11, U. S. Geol. Surv. Mon., vol. —. (In preparation.)
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Type species.— Turbinoseris cocawnica Duncan, Quart. Jour, Geol.
Soc. London, XXIX, p. 558, pl. xx1, fig. 12, 12a—12c.

Distribution.—Older Tertiaries of the Antilles.

Remarks.— Duncan referred the corals for which I am proposing
Antilloseris to his Turbinoseris,” but it seems probable that 7wibino-
seris is a synonym of Leptophyllia Reuss.  As will be pointed out later,
Turbinoseris has never been properly defined (see p. 410). Rather
than leave the West Indies species in the uncertain state in which they
have been for many years, I have erected a new genus for them.

Antilloseris is very closely related to [Zodoserss Duncan.  The
former differ from the latter (1) by being devoid of epitheca, (2) by
the absence of dissepiments, (3) by the absence of a columella.  /odo-
seres appears to possess a small, but papillate columella.

Family LEPTOPHY LLIID A, new name.

1900. Ethmotide GreEGORY, Jurassic Fauna of Cutch—The Corals, p. 30. (Syn-
onymy given by Gregory on p. 161.)

Diagnoses of the family.—Simple or colonial Fungids, in which
the septa are perforate lamella; perforations exist principally near
the top or the inner ends of the septa, the pores below filled with
stereoplasm.

I have placed nine of the described genera in this family, namely:
G yroseris Reuss, Leptophyllia Reuss, Haplareea Milaschewitz, /roteth-
mos Gregory, Metethmos Gregovy, Frechia Gregory, [lacoseris de
Fromentel, Litlhoseris Koby and Procyclolites Frech. I have appended
under the heading *‘Septa as in Leptophylliidie; condition of wall
unknown,” Myriophyllia Nolz, Omphalophyllic Laube and Craspe-
doplyllia, subgenus, Volz.

I think it very probable that the number of these genera will be
considerably reduced.

TABLE OF DIFFERENTIAL CHARACTERS OF THE GENERA.
Wall solid:
I.-No columella, thick epitheca. ... ..o ..o oooo.il 1. Gyroseris Reuss.
Wall perforate:

solid below, calice; 2. Leptophyllic Reuss.

Septa perforateabove,
Bperhicial s St s, }

Septaperforateabove,
solid below, i‘(ff’f#‘r"}
Oeept s tn Lol s

Septawith large irreg-
ular pores, fusing
with synapticula to
form an irregular
mesh-work _.____.

II. Columella
absent or| Epithecaincom-
rudimen-( plete or thin_'

35 ij'f_l(_':‘ff'fnhhfr’,\' Frech.

Haplaraa Milasche-
witz.

@For a discussion, see p. 410 of this paper.
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Septa perforate near
l I =) D. f’:‘uh'!hmu.‘,‘(h‘(‘j_{(‘ﬂ'\',‘r‘

axis and top . ... .. [
I11. ('nlumvlI;IIIC]nilIm-u absent [Septa  largely 1:¢'|'fu~|

spongy,; or rudimen-y rate; no dissepi-¢ 6. Frechia Gregory.
panietal -l tapy oo oo ments . s 2o s

Jissepiments  hi ‘ o
O } 7. Physoseris Vaughan.

\ developed .....:-.
IV. ('nlmm-H:il
spongy, |Epitheca com-(Septa little compact] 8. Lillioseris Kobv
pizoani -t spletecs oot CTos | (“‘peucompactes’) s ch
NEent ...
V. Columel l:llli]iilhvl':l :ll\r-'t-llil."%t-]lt:l perforate IlL‘arl
spongy,, or rudimen- axis and near sur-p 9. Metethmos Gregory.
papillary. i T O i l face, solid below . . [
VI. Columella
t‘lJ[Il]un-:l'tl

Placoseris de Fro-

: \ s Septa appare ' per-
of com-|Epitheca appar- epta apparently per lltl.

8 ] rE T ) r a
pressed( entlvabsent.. orate along uppe ll mentel.
fused tra-

}II':'”]:I_ =

edoe’ S e Tl

1. Genus GYROSERIS Reuss.

1854. Gyroseris Reuss, Denkschrift. Akad. Wiss. Wien, Mat. Naturhist. CL.,
VII, p. 126.

Genus referred to the Zoplhoserine of Milne Edwards and Haime.

Original generie diagnosis.—* Corallum free, simple, discoid or low-
conical.  Septanumerous, united by synapticula. Papillary columella.
Wall low, conical, with thick, concentrically wavy epitheca.™

Type species.— Gyroseris patellaris Reuss, Denkschr. Akad. Wiss.
Wien, Mat. Naturhist. Cl., VII, p. 126, pl. vz, figs. 12-15.

Remarks.—By neither Milne Edwards and Haime nor Duncan is
anything additional given regarding this genus. Felix, however,
in his Anthozoen der Gosauschichten in den Ostalpen,” says: 1
should like to remark in addition to the description of Reuss that a
columella either is absent or remains rudimentary. Isolated dissepi-
ments, as well as synapticula, occur between the septa. The septa
originally are porous (* werden poros angelegt’), but appear to become
compact.”

This genus appears very closely related to Zeptophyllia. 1f the
wall should be perforate the only means of ditferentiation is the thick,
concentrically wavy epitheca, a character of doubtful diagnostic value.

@It is possible that the wall of this genus is solid. In that case it would belong
near (yroseris.

b This genus may have a papillary columella.

¢ Paleeontographica, XLIX, 1903, p. 226.
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2. Genus LEPTOPHYLLIA Reuss.

1854. Leptophyllia Reuss, Denkschr. Akad. Wiss. Wien, Mat. Naturhist. CI.
VIIL, p. 101.

J

Original generic diagnosis.—*Corallum simple, more or less coni-
cal or turbinate, attached by the base.  No columella. Very numerous,
crowded, thin septa that fuse directly in the center, upper free mar-
gins furnished with very distinet, regular, pointed, short teeth. The
outer wall without epitheca, ribs distinct and covered with strong,
pointed, grain-like teeth.

““Is separated from the very nearly related genus Montlivaltia by
the absence of epitheca, from Zrockosmilia by the dentation of the free
margins of the septa.”

Type species.— Leptophyllia clavata Reuss, Denkschr. Akad. Wiss,
Wien, Mat. Naturhist. Cl., VII, p. 101, pl. v1, figs. 3-6. :

Distribution.—Cretaceous, Senonian, (Gosau, Austria.

Pratz, in his Ueber die verwandschaftlichen Beziehungen einiger
Korallengattungen mit hauptsiichlicher Berucksichtigung ihrer Sep-
talstructur,” made a careful study of the septal structure of ZLepto-
plyllia clavata, and showed that the septa of that species are composed
of trabecul which stand more or less perpendicular to the septal
margin. The trabecul@ consist of rows of nodules (Knotchen), which
are regularly grouped, quite often spirally, as in Cyclolites. The
lateral granulations of neighboring trabeculie often fuse and form
vertical rows of pores. In the bottom of the calice the pores are filled,
the rows of pores are mostly seen on the upper part of the septum,
while on the lower part they usually disappear. The wall is described
as dissepimental.”

Ogilvie, in her Korallen der Stramberger Schichten.” redefined the
genus and followed the data of Pratz in drawing up her definition.
Felix, in his Anthozoen der (Gosauschichten in den Ostalpen,” merely
refers to Pratz’s work for an account of the microstructure of the
genus.  He combines the ZLeptophyllia irreqularis and L. clavata
Reuss, thus making the genus monotypic. Several other forms not
originally referred to Leptoplyllia are also placed in the synonymy of
L. clavata.

@ Paleontographica, XXIX, 1882, pp. 90-92.
b Gregory, in his Jurassic Corals of Cutch, p. 162, makes a statement that is difficult
to understand. In discussing the affinities of his Ethmotid:x, he says: “‘ They form the
chief part of the alliance Leptophyllioida of Duncan. But uncertainty as to the struc-
ture of true Leptophyllia of Reuss renders it inadvisable to take that genus as the type
of the group.” I do not see how the deseription of Pratz, based on one of Reuss’s
original species, could have been overlooked. There is scarcely any coral whose
septal structure is more thoroughly known than that of Leptophyliia.

¢ Palieontographica, Sup. II, VII Abtheil., 1897, p. 218.

d Jdem, XLIX, 1903, pp. 200-202.
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The following is Ogilvie's recharacterization of Leptophyllia : ¢

*Corallum simple, conical, or ecylindro-conical, with superficial
calice. Septa numerous, thin, margins regularly toothed, on the faces
rows of granulations that run perpendicular to the septal margin and
form pseudo-synapticula. Septa not always, and then only partially,
perforate. Dissepiments thin, numerous, vesicular, thicker toward
the periphery and with the septa forming a pseudotheca.  Costal ends
of the septa finely toothed. Thin epitheca present.”

As full a discussion of the relations of Leptophyllio and Turbinoseris
as is at present possible is given on pp. 410-412.

3. Genus PROCYCLOLITES Frech.
1890. Procyclolites FrEcn, Paleontographica, XX XVII, p. 64.

Oriqginal generic diagnosis.—** Simple, more rarely composed of two
fused individuals.  Calice decp.  Inner structure partly similar to
Cyclolites.  However, the septa rather quickly become solid lamellze,
the number of pores that remain open is small and they are confined
to the youngest parts of the septa (fig. 11 A). On the faces of the
septa are horizontal, elongate dissepiments, but they almost never
unite with those of the neighboring septa. True synapticulaare rare.
Dissepiments fine and numerous.™

Type  species.— Procyclolites  triadicus Frech, Palmontographica,
XXXVII, p. 64, pl. xvirx (all figs. except 17), text fig., p. 65.

Distribution.—Triassie, Fischerwiese, Gosau, ete., Austria.

Remarks.—Frech says that “*The external differences (the deep
calice) are scarcely suflicient to separate the genus from Cyclolites,
especially as Cyclolites undulata possesses much external resemblance.
However, the presence of synapticula alongside of dissepiments, also
the relative rarity of septal pores, constitute suflicient differences.
Drocyclolites probably represents, as its name indicates, a predecessor
of Cyclolites. There is no nearer relationship to Haplarea Milas-
chewitz (Upper Jurassic) (with which 22/plaraa belongs), as the septa
of the Jurassic corals are distinctly porous.  The septal structure of
Leptophyllia” shows only a remote resemblance. In it the septal
spines originate separately, and are covered with numerous, regularly
arranged nodules.™

Frech published no observation on the wall, columella, or epitheca.
However, information on these structures can be obtained from his
ficures. The distal ends of the septa are represented as free—they
probably are united by synapticula. Fig. 7 represents a specimen,
“*wohlerhaltene Aussenseite mit Theka.” Apparently there is an
incomplete epitheca.  Fig. 5, a section across the axis of a specimen,
shows no vestige of a columella, nor does fig. 4 show any.

aPalwontographica, Sup. 11, VII Abtheil., 1897, p. 218.
bldem, XXIX, pl. x1v, fig. 9.

=]
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4, Genus HAPLARZAZA Milaschewitz.

1876. Haplarza Mivascnewrrz, Paleontographica, X XI, p. 228,

Original generic diagnosis.—** Corallum simple, eylindrical, attached
to the object of support by a broad surface, outside covered by a
smooth, wavy epitheca. The septa are rather strongly developed,
with large pores scattered without order. The younger septa unite
with the older, and all the septa are united by numerous and well-
developed synapticula. Columella absent.”

Type species.— Haplarzea elegans Milaschewitz, Paleontographica,
XX p- ‘:]29 pl- LI, hgs 2, 2a, 2b.
i , Nattheimer Schichten, Germany.
Pratz® describes a coral, that he refers to Haplareea,

Remarks.
from the Cretaceous of St. Gilgen, on Wolfgangsee. Unfortunately
this coral can not be used in defining the genus Haplaraea.

Ogilvie in her Korallen der Stramberger Schichten, pages 250,
251, apparently bases her remarks on /Haplaraa on the work of
Pratz, a procedure that is unfortunate, but her redefinition of the
genus (p. 261) does not difter specially from the original definition of
Milaschewitz.

Ogilvie’sredefinition.—**Corallum simple, eylindrical. Septa numer-
ous, very perforate, irregularly curved, and abundantly fusing by their
sides.  Septa often resolved into short, thick trabeculae, and forming
with the synapticula an irregular, perforate mess work. Pseudosyn-
apticula not numerous.  Dissepiments numerous and vesieular.  Colu-

mella not recognizable. No true wall present, only a pseudothecal
thickening of the septal and interseptal skeletal parts near the (mtm'
wall.  Epitheca thin, wrinkled, reaching to the calicular margin.”

Milaschewitz referved /Haplarea to the Poritidez; Zittel” placed it
with Culostylis in the Fupsammidaz. Ogilvie followed Zittel. Greg-
ory ¢ places it in his Zthmotidze.

8. Genus PROTETHMOS Gregory.d

1900. Protethmos, GreGcory, Jurassic Fauna of Cutch, The Corals, p. 162.

Original generic diagnosis.—* Ethmotide in which the corallum is
simple and short; conical, turbinate, or pedunculate. Septa perforate
near the axis and near the top; granulate laterally, and coarsely den-
ticulate above; rather stout, numerous, and usually straight. Synap-
ticulae, scarce. Columella, parietal, spongy: well developed. Calice
shallow or of medium depth.”

Type species.— Protethmos oldhami Gregory, Jurassic Fauna of
Cutch, The Corals, p. 164, pl. xvrI, figs. 10-13.

aV Cl‘\\dﬂll‘-‘tdlﬂ]l]lt Beziehungen einiger Korallengattungen, pp. 102, 103.
bHandb. Palaontologie, I, 1880, p. 242.

¢ Jurassic Corals of Cutch, p. 162.

d1f the wall of this genus is imperforate it should be placed near Gyrosesis.
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Distribution.—Jurassic of India.

Lemarks.—Gregory gives a lengthy discussion of the aflinities of
DProtethmos, 1t is separated from Fpistreptophyllum Milaschewitz,
Lithoseris Koby (probably a synonym of the former) and Zwrbinoseris
Duncan by these genera probably having imperforate septa. 1 have
pointed out in the present paper that none of them is adequately
described.  Podoseris Duncan is said positively to have imperforate
septa.

(Gregory does not describe the wall, nor does he state whether epi-
theca is present or absent. Figs. 10e¢ and 12¢ (Plate xvir) show a
thick, imperforate wall —such is at least the condition below the upper
edge of the calice. Epitheca appears from the figures to be absent or
only vestigial.

Gt Gren s Ve RIEE R LA GrRe ferRy:

1900. Irechia GrEGORY, Jurassic Fauna of Cutch, The Corals, p. 167.

Original generic diagnosis.—** Ethmotida, with a small, simple cor-
allum, which is free or pedunculate, trochoid, 'or cylindrical. Calice
variable in depth; generally fairly deep. Septa largely perforate;
synapticule scarce: no dissepiments. Columella parietal, but well-
developed.”

Type species.— Freciia cornutiformis Gregory, Jurassic Fauna of
Cutch, p. 168, pl. xxi, figs. 1-3.

Remarks.—This genus is separated from Protethmos Gregory by its
more abundantly perforated septa, and from Leptophyllia Reuss by
its possessing a well-developed parietal columella.

Gregory in his generic diagnosis gives no information on the char-
acter of the wall, nor as to the presence or absence of dissepiments
and epitheca. However, in the description of the type species, /7. cor-
nutiformes, he says, ““near the margin of the coral the septa may be
united by secondary thickening into an apparent wall.” This would
indicate an abundantly perforate wall. Judging from Plate xxi1, fig.
3h, near the hase the septa are distally much thickened, forming a
thick pseudotheca. Plate xxi, fig. 2, apparently shows dissepiments
alongside synapticula. If epitheca is present, it is only vestigial.

7. PHYSOSERIS, new genus.?

1873.  Trochosmilia Duncan, Quart. Jour. Geol. Soc., London, XXIX, p. 552,

pl. xix, figs. 2, 2a, 3, (not Trochosmilia Milne Edwards and Haime).
(enerie diagnosis.—Corallum simple, subeylindrical or compressed.
Epitheca entirely absent or rudimentary. Wall composed of pseudo-
thecal thickenings of the septa, or of dissepiments; it is mostly dissepi-

@ Jurassic Fauna of Cutch, The Corals, p. 163.
b Illustrations will be published in my forthcoming Tertiary corals of North
America. Part II. U. 8. Geol. Surv., Mon., vol. —. [In preparation. ]
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mental. In fact, the dissepiments are so arranged as to give the
appearance of an imperforate wall in many, if not most, cases.  Costwe
present, representing the peripheral ends of the septa; rather promi-
nent and distant, often with definite girdling exotheecal rings, the dis-
sepiments in these rings extending to the costal ends. Between the
rings thinner dissepiments can often be seen.  Septa irregularly per-
forate, the first and second cycles thicker and not so perforate as the
higher cycles, however they show distinct perforations; in three
polished sections I found about three thicker septa that seemed to he
impertorate. The septa of the higher cyecles are thinner and more
perforate. There is no regularity in the perforations—they may
exist near the columella, in the median portion of a septum, or near
the peripheral (costal) end. A longitudinal section shows that the
trabeculee may be interrupted. The septal pores do not fill up near
the base, probably due to the highly developed dissepiments cutting
off the base of the corallum from the soft parts of the polvp. There
is a tendency, but not a very striking one, to form septal groups.
Synapticula scarce, present near the base, and probably also near the
inner ends of the septa. Dissepiments well developed, curving out-
ward, one set above another. In a cross section of a corallum they
show as several definite rings—usually three or four rings occur
between the columella and the peripheral or mural zone. Columella
distinetly developed, shows in transverse section as a number of axial
trabecul@e. which may be more or less fused among one another, and
to the inner ends of the septa. Its upper surface is probably. though
not positively. papillate.

7}{]%" -\_‘/)f_‘{.'i.’-r’-\‘.—— Trochosinilia !'H-\‘;:‘/Hf.-\' Duncan (_—— i J.;;.\'f-ff}r s Dunecan
+ 7. arquta Duncan (not Reuss)), Quart. Jour. Geol. Soc. London,
XXIX, p. 552, pl. x1x, figs. 2, 2a; also fig. 3.

Distribution.—Old Tertiaries of St. Bartholomew, West Indies.

Lemarks.—How Duncan ever referred his 7rochosmilia insignis to
Trochosmilia passes comprehension.  As Prof. A. GG. Hoghom, of the
University of Upsala, has kindly loaned me Duncan’s type, I have
been able to base a large portion of the above description on the type
specimen.  Two thin sections, two polished transverse sections, and
one polished longitudinal section of other specimens were prepared.
oiven
in the preceding diagnosis, that can be seen on a transverse section.
His figure of the transverse section (Plate xix, fig. 2a) clearly indi-
cates perforate septa. The specimen identified by Duncan as 7. arquta
Reuss is precisely the same thing. It also has perfectly distinct septal
perforations, and there are hints of columellar papilla.

This genus, I think, is most closely related to /7echia Gregory, but
can be immediately separated by its highly developed dissepiments.
The genus seems to be unusually distinet from any of those previously
described.

Duncan’s type (which had been cut)shows nearly every character.

Proe. N. M. vol. xxviii—04——26
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8. Genus LITHOSERIS Kaoby.
I1886. Lithoseris Koy, Schweiz. Palicontol. Gesellsch., Abhand., XIII, p. 338.

Original generic diagnoses.—* Corallum simple, more or less ele-
vated and turbinate.  Septa numerous, crowded, little compact (pew
compactes), free margin divided into irregular granulations, septal
faces covered with irregular granulations.  Columella spongy, prom-
inent. Epitheea complete.  Pseudo-synapticula numerous.  Dissepi-
ments rare.”

Type species.— Lithoseris gracilis Koby, Schweiz. Paleontol. Ge-
sellsch., Abhand., XIII, p. 338, pl. xcr, figs. 32, 32a. M. Koby in

establishing this genus placed two species init, L. gracilis and /..

compressa, both named by himself.  He did not designate a type spe-
cies. I have therefore arbitrarily selected the first.

Distribution.—Jurassic, St. Ursanne, Switzerland.

Remarks.—M. Koby does not take up this genus in his Remarques
paléontologiques sur les Polypiers jurassiques de la Suisse.” The
structure of the wall and septa is not adequately discussed. However,
from his placing it near Leptophyllia, one may be justified in thinking
that it differs from that genus by possessing a complete epitheca and
a well-developed, prominent columella.

Ogilvie, in her Korallen der Strambergerschichten,” places Zitho-
seres in the synonymy of Zpistreptoplyllum Milaschewitz.

The Nattheim specimens of Fpistreptopliylliin have not, 1 believe,
been sufliciently studied for us to know positively the characters of
that genus.  ZLithoseres also needs further study. However, I will
say that an examination of the plates of Milaschewitz and Koby fur-
nishes support to Ogilvie’s view, but her conclusion can not be
accepted as proven.  Gregory “ makes observations on the relations
of Lithoseris and Lpistreptophyllum of practically the same import as
what is said above.

9. Genus METETHMOS Gregory.

1900. Metethmos Grecory, Jurassic Fauna of Cutch, the Corals, p. 165.

Original generic diagnosis.—** Ethmotidae in which the corallum is
simple, short, conical, and pedunculate. Calice shallow. Septa per-
forate near the axis and near the surface, but near the base the pores
are closed by stereoplasm. Septa fairly straight and erowded.  Den-
tate. Synapticulwe scarce.  Columella well developed, papillary.”

Type species.— Metethmos blanfordi (Gregory, Jurassic Fauna of
Cutch, p. 165, pl. xvir, figs 4-6, 8, 11.

aSchweiz. Paleentol. Gesellsch., Abhand., XVI.

b Paleeontogr., Sup., 11, p. 255.
¢ Jurassic Fauna of Cutch, the Corals, p. 163.
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Remarks.—Gregory says Metethimos is most closely allied to /%ro-

tethmos, differing from that genus by possessing a well-developed pa-
pillary, instead of a parietal columella.  Microsmilic Koby differs in
having a regularly perforate wall.

The structure of the wall is not given, nor is anything said concern-
ing the epitheca. Fig. 64 (Plate xvirr) indicates that below the bottom
- of the calice the wall is compact; fig. 84 seems to show a few perfora-
tions. Epitheca, if not altogether absent, is only vestigial.

10. Genus PLACOSERIS de Fromentel.
1860. Placoseris de FromENTEL, Paléontol. frang., Orétacé, VIII, Pt. 24, p. 329.

Original generic diagnosis.—** Corallum attached by a wide base,
wall cylindrical.  Coste granulated and well marked. Septa synap-
ticulate, numerous and unequal, columella elongate, composed of a
series of trabeculx fused together and laterally strongly spinose.”

Type species.— Placoseres patella de Fromentel, Paléontol. frang.,
Crétacé, VIII, p. 330, pl. xuIx, fig. 4.

Distribution.—Cretaceous, Cenomanian, Saint Croix, France.

Remarks.—M. de Fromentel says nothing about the structure of the
wall or septa, nor does he make any statement regarding the epitheca.
According to his enlarged figure of the calice (Plate xLix, fig. 44), the
wall appears perforate in places: the septa seem to be interrupted
along the upper margins, strongly suggesting pores.  Epitheca is not
indicated in the upright view of the corallum, fig. 4. However, the
type species needs to be carefully restudied.

SEPTA AS IN LEPTOPHYLLIIDA; CHARACTER OF WALL UNEKENOWN.

Myriophyllia Volz.
Omphalophyllia Laube.
Subgenus Craspedophyllia Volz.

Genus MYRIOFPHYLETA Volz.
1896. Muriophyllia Vovz, Paleontographica, X LITI, p. 64.

Original  generic diagnosis.—** Corallum simple, with numerous
instances of transitions to compound or compact mode of growth.
The septa are extremely fine and numerous. They are composed of
distinctly differentiated trabeculwe (Balken), are mostly compact, but
pores may be present. Especially characteristic are the long. jagged,
macroscopically scarcely visible septal granulations, with which the
septal faces are covered. Columella spongy. Synapticula numerous.
Endotheca, and usually also the pseudotheca, well developed. Cen-
tral fossa round or elongate, sunken.”
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Type  species.— Myriophyllia  badiotica Volz, Paleontographica,
XL, p. 5, pl. 1x, fig- 9, text igs., pp. (5.2

Volz places five species in Myriophyllia, namely: Myriophyllia
badiotica Volz, new Hl}l'(‘ii‘h‘, Uru,)fnf/r;j)/r_r///r'r.-‘ f/;'rfr‘;fr'.\- Laube (= O. -
cilis+ O. cyclolitiformes Laube), Myriophyllia miinsteri, new species,
Montlivaltic dichotoma l(!i]')&-‘fl'i!l and .1/3/1'fu/}ﬁf///;u. mrf/-.w'ff;';., new
species, without designating a type species.

Distribution.—'T'rias, Schichten von St. Cassian, South Tyrol.

Lemarks.—According to Volz.” the Ouwplalophyllia of Laube con-
tained two genera, both very closely related, but distinguishable
through differences in their columelle.  Some of the species origi-
nally placed in Qwiphalophyllia by Laube possess a compact columellas
these Volz retains in Omphalophyllia. Others possess a spongy and
often very scant (schr spirlich entwickelt) columella; for these he pro-
posed the name Myriophyllia.

Volz does not describe the wall under the generie diagnosis, nor
does he make any remarks on the epitheca. Under the description of
the type species M. badiotica, however, he says: ©*The wall is very
thin, not thickened by stercoplasmic deposit.  Externally it appears
solid. It is beset with coarse, often strongly projecting collarlike
processes, between which are fine wrinkles.  The septa are visible
externally as longitudinal ribs.”  Therefore, apparently the wall is
imperforate, and there is no epitheca.

Genus OMPHALOPHYLLIA Laube.

1865, Omphalophyllic Lavse, Denkschr. Akad. Wissensch. Wien, Mat. Naturhist.
ClL, XXIV, p. 251.

Original generie diagnosis: ** Corallum simple, attached; epitheca
strong: columella  prominent, styliform; septa numerous, slightly
unequal, dichotomous, curved, granulated, serrate; calice, subplane.”
(Translation of Latin diagnosis.)

“Corallum simple, attached, sometimes pedicellate; the columella
distinetly developed, styliform, forming a buttonlike projection in
the bottom of the calice. Septa numerous, slightly arched, serrate
on the sides, granulate on the upper margin [sz¢, auf den Seiten
cesiigt, auf dem obern Rande gekornt!],c straight or curved, anastom-
ing and radiating dichotomously or trichotomously from the calicular
fossa.  Epitheca strongly developed, always present, reaching to the

@ This is the same as the Montlivaltia? new species Loretz, Zeitschr. deutsch. geolog.
Gesellsch. 1875, p. 825, pl. xxir, fig. 9; the label of the original specimen bearing,
according to Volz, the name Montlivaltia badiotica Loretz.  Apparently Loretz never
published the name, therefore the species must be eredited to Volz.

b Palieontographica, X LILI, p. 63.

¢l think Laube must have meant auf dem obern Rande gesigt, auf den Seiten

13

gekornt, 1. e., by a printer’s error the words ‘“ Seiten”” and ‘‘ Rande’ have been

transposec -
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margin of the calice. Calice shallow, discoid.”™ (Translation of Ger-
man 'diztgm_)sis. )

Type species: Omphalophyllia boletiformis (Minster) = Montlivaltia
boletiformis Mimster (Beitr. Geognos. und Petref. hll(]“ht. Tirols: Pl
1, fig. 9)= Omphalophyllia gracilis, e. p. Laube. (Synonymy after
Volz.)

Laube cites,” Omphalophyllia gracilis Miinster as the type. Volz,
in hiz Korallen der Schichten von St. Cassian,” says that Laube
confused three different species under the name Owplalophyllia
gracilis. laube gives, on Plate I1I of his work cited, three figures,
5, ba, and 5b. In the explanation of the figures, he says: ** Fig. 5.
Omphaloplyllia graeilis Miinster from the side, « from above, 4 very
much enlarged cross section of a calice, diagrammatic.” According
to Volz:

(1) Fig.

(@) Fig

“(3) Fig. 5b = Myriophyllia gracilis Laube. (The septa are repre-
sented as black. There is no columella.)”

From a study of Laube’s figures I believe that figs. 5 and 5a are two
views of the same specimen and that the ** black™ in fig. 5b can not
represent the septa. If such were the case there would he no wall, no
columella, and the septa would be as perforate as in Anabracia. 1t is
my opinion that Laube’s figures all represent the same species.  The
type-species of the genus is represented by Plate 111, figs. 5, 5a, 5b,
or, if Volz’s contention is true, by fig. 5.

Distribution.—Triassic, St. Cassian beds, southern Tyrol.

Remarks.—VN olz, in his Korallen der Schichten von St. Cassian (p.
64), undertook to redetine Qmphalophyllia. He, however, makes no
reference to a type-species. His diagnosis is as follows: ** Zhamnas-
tracide of simple (fungioid, discoid, conical, or cylindrical form) or
compound growth. The septa are composed of distinctly differenti-
ated trabeculwe; pores are rare. On the septal faces are more or less
distinctly horizontal rows of granulations, sometimes also compact
dissepiments.  The columella firm and compact; more rarely are small
holes recognized in its structure. Synapticula present.” Although
Volz does not say it, his description applies to his 0. boletiformis
(Miinster), Plate vir, figs. 1-8.

The wall is not satistactorily described. Under 0. holetiformis he
says: ““The wall is very thin; when preserved it appears externally to
be solid. Covered with numerous weak transverse wrinkles.” One
is led to suspect that only thv np[thm.] I dm: ‘ribed.

= ()nifpﬁrf/n})/ﬂ ?’/;f;ff /)u].«f}’;')‘;n‘m;\' \ll"lllh‘,l'nl’ not ];:lll]:h.
— (H(\}hf{rvaﬂqﬁnf orac f/f\ erlll}i‘

D
r. o8

= e

@ This reference is taken from Volz. I have not been able to consult Miinster's
work.

b Denkschr. Akad. Wis. Wien., Math. Naturhist. Cl., XXIV, p. 251.

¢ Palseontographica, X LIII, p. 66.
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Genus OMPHALOPHYLLIA Laube.
Subgenus CRASPEDOPHYLLIA Volz.
1896. Craspedophyllia Vouz, Palacontographica, X LIII, p. 64.

(‘eneric diagnosis.—* " The new subgenus Craspedophyllia is sepa-
rated from Owphaloplyllia by possessing a primitive septum ( Ursep-
fume) and horizontal endothecal dissepiments.”

Type-species.— Craspedoplyllia  eristata Volz, Palaeontographica,
XLIII, p. 65, pl. vi1, figs. 10-14, 22, text fig. 15, p. 15.

Volz referred three species to this subgenus, namely: Awzosmilia
alpina Lorvetz, Craspedophyllia cristata, new species, and  Omphalo-
phyllic gracilis Laube, designating no type-species.  As Volz lays so
much stress on the ** Urseptum,” 1 have selected as the genotype the
species for which the ¢ Upseptuan ™ is figured (p. 15, fig. 15). How-
ever, the horizontal dissepiments appear to be more typically devel-
oped in Craspedoplyllia gracilis (Liaube) Volz.

Distribution.—Triassic, St. Cassian beds, south Tyrol.

Family ANABRACIID.X Duncan (spelling emend.).

1884, Anabaciadx Duncan, Jour. Linn. Soc. London, Zool., XVIII, p. 165.
1900.. Microsolenid:y Grecory, Jurassic Fauna of Cuteh, the Corals, p. 30 (syn-
onymy, p. 173).

Original diagnosis of family.—* Madreporaria Fungida simple or
colonial.  Septa trabeculate and fenestrated.  Synapticula small.
Dissepiments absent.  Wall indistinet.™

The family must be extended to include genera in which dissepi-
ments exist. 1

Gregory’s Microsolenida® becomes an exact synonym. His defini-
tion is *“Simple or colonial Fungida in which the septa are palissades
of more or less vertical, disconnected, regular, or irregular trabeculwe.”

Four genera, Anabracia &'Orbieny, Trochophleqina Gregory, Cyclo-
lites Lamarck, and Zrocharaa Etallon are placed in this family.

TABLE OF DIFFERENTIAL CHARACTERS OF THE GENERA.

Anabracia  d’Or-
bigny.

Septa very thin, tmlw-'[l
culze mostly separate, ;-
fusing very little. [

Septa externally stlls-l,,

. equal, trabeculae some- 3=

\ what fused below. [
With epitheca.Septa  externally some\3. Cyeclolites lLa-

No epitheca. . _;
Troech H)u].' legua

I. Columella—none Giregory
= o "

larcer, | marck. .
. T L o fSeptal trabecule united\4. Trocharea  Ktal-
IT. Columella—parietal . _No ;.1tluctll belowintos o coe e

« Jurassic Fauna of Cutch, the Corals, 1900, p. 30.
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1. Genus ANABRACIA d’Orbigny.
1849. Anabracia 0’ OrBIGNY, Notes sur des Polyp. foss., p. 11.

Original generic diagnosis.—** Form circular, depressed, convex, and
covered above with small radiating, unequal septa: base horizontal,
with radiating, granulated, dichotomous ribs.”™

Type-species.—A. bajociana d'Orbigny = Fungia  complanata De-
france, 1820, Dict. Sci. Nat., XVII, p. 217.

Distribution.—Inferior Oolite of Kurope.

Remarks.—Milne Edwards in 1860¢ changed the spelling of the
name from Anabracia to Anabacia, redefined the genus in much
greater detail, and placed d’Orbigny’s . bajociana in the synonymy
of the Fungia complanata of Defrance.” This characterization holds
cood for to-day and is as follows: **The corallum is simple, free, and
without trace of adhesion; it has the form of a small plano-convex
lens. The upper surface shows in the center a small, shallow fossa,
where no trace of a columella can be distinguished. The septa are
subtrabecular (subpoutrellaires), very numerous and thin, finely and
regularly crenulate; they terminate on the lower face of the corallum
in crenulate costal edges similar to those of the upper surface, without
there being a distinet basal wall.  The septa of the last cycle unite by
their inner margins to the neighboring primaries.

“The Anabacie differ from the other species of this subfamily
| Fungine], the Fungie and Micrabacia, by the absence of a wall,
properly speaking, and the much less perfectly developed septa.”™

The septa of Anabracia are formed by palissades of small rods (tra-
becula) connected with one another so as to form a regularly fenes-
trated network. Duncan makes the genus the type of his family
Anabaciade.©  Gregory places it in his Microsolenidee.?

2. Genus TROCHOPHLEGMA Gregory.
1900. Trochophlegima GreGory, Jurassic Fauna of Cuteh, the Corals, p. 179.

Original generic diagnosis.—* Microsolenida, in which the corallum
is simple or composed of a few corallites united by lateral gemmation;
it is fixed or free, and may be pedunculate or have a rounded convex
base. Calice small, but well marked. Columella absent: the calicular
fossa is small, but rather deep: it is central or excentric in position.
Septa very numerous: trabicular. The septal elements consist of
upright rods, which slope slightly outward as they are followed from
the base; they are connected by two sets of cross rods at right angles
to each other. The concentric horizontal bars are very conspicuous

« Hist. nat. Corall., 111, pp. 31, 32.

b Diet. Seci. nat., X VII, 1820, p. 217.

¢ Jour. Linn. Soc. London, Zool., X VII, 1884, p. 165.
d Jurassic Fauna of Cutch, the Corals, 1900, p. 174.
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in vertical sections. Ilu- 1ml- are utlvn connected by stereoplasmic
deposits, which give rise to an appearance of continuous plates in
transverse sections (Plate xxiir, figs. 9¢ and 9d).

7_};/1:- .\-/)p-r*f.«-.\'. 7}'ur-ﬁn};f;h5;m.«f tenwelamellosa ('r]'{‘g_{'(}l'_\‘_. Jurassie
fauna of Cutch, p. 180, pl. xxi, figs. 3-10.

Distribution.—dJurassic, Upper Putchum beds, Kach, India.

Bemarks.—QGregory says: “Trochophlegma is nearer to (yclolites
[than to Leptophyllial, in which 1 first placed it.  But the type species
of Cyclolites is . dliptica Lamarck, with which the characteristic
species of the genus such as (. undulata (Goldtuss), C. polymorpha
(Goldfuss), and (. discoidea (GGoldfuss) agree in all essential particulars.
The main difference between Zrochophlegma and Cyclolites is that in the
latter the septa are not subequal.  In (% o/liptica, forexample, afterevery
four or five equal thin septa, there is one much thicker than the rest.
This feature is conspicuous both on the external surface and in thin
horizontal sections. The feature is stated in Edwards and Haime’s
dingnosis of the type species and illustrated in Pratz’s figures. 1t is true
that in transverse sections of Zrochophlegma an apparent inequality of
the septa is produced by stereoplasmic union of some lines of trabecu-
le; but in all the Indian specimens the septa externally appear sub-
equal, as shown on Plate xxxu, fig. 3a or 4c.  In Cyclolites, more-
over, the calicular fossa is a deep, elongated trench, extending nearly
across the corallum, whereas in Zrockophilegma it is small and circular.
The more lamellar aspect of the septa of Cyclolites is illustrated by
Duncan’s figures “ of the Sind series of corals belonging to this genus.
The same character separvates /rocyclolites Frech, in which the septa
are said to develop ‘ziemlich schnell zu compaeten lamellen; die Zahl
der offen bleibenden Poren ist sehr gering und auf die jiingsten Theile
der Septa beschriinkt.””

3. Genus EYGLOLITES Lamarck.

1801. Cyelolites LiaMarck, Syst. Anim. sans Vert., p. 369.

Original generic diagnosis.—** Corallum free, orbicular or elliptical,
convex and lamellate above, flattened below, with concentric circular
lines.

“It forms a single lamellate star.™

Type species.— Cyclolites elliptica Lamarck, Hist. Nat. Anim. sans
Vert.; 11; p. 234.

ilm following species are placed in the genus:

L. Cyclolites numismalis Lamarek.

2. Cyelolites hemasphaerica Lamarek.,

S ye dolites r”a‘j)fp‘rn' Lamarck.

¢ (zregory ove lllml\('t] that Duncan, because of the imperforate septa of tlww corals,
erected a new genus, Zittelofungia, for them. See Zittelofungia, p. 408, of the present
paper.
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4. Cyclolites cristata Lamarck.

However, they are first described in 1816.¢

Of these species Milne Edwards and Haime left . wwmisimalis,
(4 ﬁr'mf'-yn}t;t'rfr*rf., and (. w”;‘/»ff'r'rf in the genus (tffr"?’f!/f.fr'»\'. referring
(. hemisphaerica to the synonymy of L dliptica.’

The fourth species, (. cristata, belongs to an entirely different
genus, Aspidiscus Koenig,© 1825, Therefore the type-species must be
C. numismalis ov C. elliptica.  Milne Edwards and Haime in 18494
selected the latter.

Distribution.—Upper Cretaceous, Senonian of Kurope.

Remarks.—Pratz in his Verwandschaftliche Beziehungen einiger
Korallengattungen describes in detail the septal structure of a coral

said to be a Cyclolites, but unfortunately does not give the name of
the species nor does he give any clew by which it can be determined.
[ broke a specimen of (. elliptica, from Gosau, identified by Prof. .J.
Felix, and find that the septal structure, so far as can be distinguished
by means of a hand lens, agrees with Pratz’s figure, Plate x1v, fig. 1.¢
Therefore I believe that the structure given by Pratz for Cyclolites is
correct.

The septa of Cyclolites (elliptica) arve composed of quite small trabe-
culie, that in general run at right angles to the free edge of the septum.
The trabecul@ show equally spaced thickenings, those of neighboring
trabeculwe fusing, leaving regularly arranged pores between them: the
septa present a strikingly regular mesh-work appearance.  Apparently
very near the base the pores tend to be filled. According to Pratz,
the pores may be obliterated in the thicker septa. Unfortunately the
specimens at my disposition do not permit so thorough a study as I
should like to make, but examination of the edges of the thicker septa
leads me to believe that this part of the deseription of Pratz also
applies to C. clliptica.

The basal wall of C. elliptica is perforate and synapticulate beneath
the epitheca.

According to Pratzy the genus possesses ““ausserordentlich feine
und sehr zahlreiche Traversen.™

The tollowing is a synonym of Cyclolites:

Eriseris de Fromentel, Introd. & I'Etude Polyp. foss., 1858-1861,
p. 125.

Original diagnosis.—**'The fossil to which Mr. Reuss has given the
name ('|yclolites| macrostoma differs from Cyclolites by having a wall
at first horizontal, but which later becomes vertical, thus assuming the

@ Hist. nat. Anim. sans Vert., 1I, pp. 233, 234.
b See Hist. nat. Corall., 111, pp. 40, 44.

¢ See ]Ill‘l]l, IT, p. 387.

d¢ Comptes rend. Acad. Paris, XXIX, p. 71.

¢ Palaeontographica, XXIX, pl. x1v.

7 i exnd e XENCTIXE
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form of certain Montlivaultie; therefore we believe that this species
belongs to a different genus.  This fossil has a height of 60 mm., a
length of about 70 mm. Its sides are covered by bands of epitheca,
through which the coste can be seen here and there,  There are about
330 rather strong and thick costae.™

Type species. Cyclolites macrostoma Reuss.

Distribution.—Cretaceous, Turonian of (zosau. _

Felix. in his Anthozoén der Gosauschichten in den Ostalpen.,” takes
no notice of Fpiseris de Fromentel, leaving Cyclolites mnacrostoma
Reuss in the genus to which it was originally referred.

4. Genus TROCHARAZEA Etallon.

1864. Trocharza EravLron, Lethiwa bruntrutana, p. 411.

Original generie diagnosis.—** Corallum simple, without epitheca,
with the structure of Microsolena.

“Very near the genus Anabacea; but its septa are more distinetly
trabecular, and it differs further by the large attachment of its base.”

Type species.— Trocharaa actiniformas Etallon, Lethaea bruntrutana,
p. 411, pl. v, fig. 4.

Distribution.—Jurassic (Hypovirgulian), Switzerland.

Remarks.— Apparvently only two species have been referred to this
ogenus, the type species of Etallon and 7 patelliformis Gregory,” from
the Jurassic, Upper Putchum beds, northwest of Jumara, India.
Gregory rediagnoses the genus as follows: ““MWicrosolenidwe with
corallum simple, pedunculate, or sessile, with a broad base. Septa
numerous, thin; the trabecul® are isolated above, but united near the
hase into short series. Calice supertficial.  Columella parietal; may
be well developed.”  Under the heading “*Affinities,” he remarks:
**This genus is allied to Anabacia by its simple corallum, but differs
in its shape and in the character of the septa. The trabiculx fuse
near the base to a greater extent than in Anabacia.”

GENERA NOT REFERRED TO FAMILIES.

The data obtainable concerning quite a number of genera are not
sufficient to refer them to families.  The type-species of each of these
oenera must be subjected to thorough study. 1 have divided them
into four groups.

[. WALL SOLID, CONDITION OF SEPTA UNKNOWN,

II. SEPTA Hill,ll.l, CONDITION OF WALL UNKNOWN.

[II. WALL PERFORATE, CONDITION OF SEPTA UNKNOWN.

[V. CONDITION OF NEITHER WALL NOR SEPTA KNOWN.

a Palieontographica, NLIX, 1903, p. 189.
b Jurassic Corals of Cutch, p. 178, pl. 11 A, figs. 15-20.
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I. WALL SOLID, CONDITION OF SEPTA UNKNOWN.

1. Phegmatoseris.
2. Microseris.
3. Asteroseris.

1. Genus PHEGMATOSERIS Milaschewitz.«

1876. Phegmatoseris Mirascuewirz, Palieontograph, X X1, p. 212, Genusreferred

to the ““Lophoserinw.””

Original generie diagnosis.—* Corallum simple, fan-shaped. pedicel-
late attached by a narrow base. Calice longitudinally compressed,
septa not exsert. Columella absent. The wall is not porous, but
beginning at the base is covered with ribs, which correspond to the
septa.”

Type species.— Phegmatoseris flabelliformss Milaschewitz, Palaeonto-
graphica, XXI, p. 212, pl. ., figs. 5, 5a.

(Ieologic horizon and locality.—Jurassic of Nattheim.

Remarks.—1 have been unable to find a more detailed account of
this genus than that given in the original diagnosis and in the descrip-
tion of the type species.

2. Genus MICROSERIS de Fromentel.
1870. Microceris pE FromENTEL, Paléontol. franc., Crétacé, VIII, Pt. 25, p. 367.

Original  generic diagnosis.—** Corallum hemispherical; the wall
horizontal, naked, covered with scattered granulations which are not
arranged so as to form ribs. Septa large, arched, uniting, fusing in
the center, where there is a small, round columellar fossa. Synapti-
cula rare, but well developed.™

7}/[}(-’ -.\‘j)ffr‘(-p.w, Microseris /’i’f'!}!;-\j)ﬁ!'f'f'f’r.’ de Fromentel, Paléontol.
frang., Crétacé, VIII, p. 368, pl. Lxxx, figs. 1-1d.

Distribution.—Cretaceous, Cenomian, Mans, France.

Lemarks.—This genus, according to de Fromentel, differs from
Cycloseris “* by its general appearance and the absence of costwe on the
lower surface, they being replaced by scattered granulations.” He
gives no data on the structure of the wall or septa, but his consider-
ing it so closely related to Cycloseris would indicate an imperforate
wall and imperforate septa. The irregularly arranged granulations on
the base could scarcely occur on a perforate wall, where the granula-
tions would naturally follow the courses of the septa.

@ Duncan, Jour. Linn. Soc. London, Zool., X VII, p. 148, misspells this name, giving
it as Phragmatoseris.
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3. Genus ASTEROSERIS de Fromentel.

1867. Asteroseris bE FromexTEL, Paléontol. frang., Crétacé, VIII, Zooph., Pt. 24,
p. 828.

Original generie diagnosis.—*The corallum is hemispherical, basal
wall impertforate, discoid, slightly concave and covered with granula-
tions, which are radially arranged on the margins.  The columella but
slightly developed, reduced to three or four scarcely visible points.

oranulated on their upper margins.

Septa large, unequal, strongly
Pali well developed.™

Type species.— Asteroseris coronula de Fromentel, Paléontol. frang.,
Crétacé, VIII, Zooph., Pt. 24, p. 328, pl. xLvir, figs. '3-3c.

Distribution.—Neocomian of Mans, France.

Lemarks.—By a mistake, the name is given at the bottom of Plate
xLviir (which was published in Livraison 12) as Stephanoseris.

De Fromentel does not desceribe the structure of the septa. It can
only be inferred from the character of the septal margins—such an
inference, of course, is doubtful.

IT. SEPTA SOLID, CONDITION OF WALL UNKNOWN.

Zittelofungia.

Genus ZITTELOFUNGIA Duncan.

1884.  Zittelofungia Duxcan, Jour. Linn. Soc. London, Zool., X VIII, p. 150.

Original generie diagnosis.—** Corallum free, plano-convex, circular
or elliptical in outline, with a flat or slightly concave base, and a con-
vex calice with a circular or oval fossa. Columella absent. Septa
very numerous, close, thin, unequal, uniting, crested denticulate or
moniliform at the free edge, granular at the sides, imperforate.
Synapticula numerous.  Dissepiments wanting.  Epitheca of base in
concentric folds, stout er thin.

“ Distribution.—Fossil.  Kocene: Sind.”

Duncan in his Sind fossil corals and Aleyonaria, pp. 52-55,
describes nine species which he reters to Cyclolites, namely: C. alpina
(Orbigny), C. ranikot; Duncan, . crenulata Duncan, C. wvicaryi
Haime, C. anomala Duncan, C. superba Duncan, . haimes Duncan,
(. altavillenses Defrance, and €. striata Duncan.  Duncan separated
these corals from Cyclolites because of their imperforate septa, and
proposed for them the generic name Zittelofungia. But no type spe-
cies was designated. The septal structure of not even one of the
species is deseribed.  Whether it is the same for all can be determined
only from an examination of his original material. Until this is done
a type species that will fit the original generic diagnosis can not be
selected with certainty.

III. WALL PERFORATE, CONDITION OF SEPTA UNENOWN.

Cyclabacia.
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Genus CYCLABACIA.
1866. Cyclabacia BoLscnr, Zeitsch. deutsch. geolog. Gesellsch., XC'VIITT p. 473,

Original generie diagnosis.—** Corallum simple, free, discoid, arched
above, underside more or less flat.  Wall perforate. Ribs radiating
from the center outward, granulate; the separate granulations some-
times fuse with one another, forming concentric striations.  Costae not
alternating at the margin with the septa, but passing directly into
them. Epitheca absent. Septa of the first and second cycles straight;
those of the other cycles more or less curved and to a great extent
uniting with one another. Septal margins dentate. Septal faces
strongly oranulate, the granulations drawn out into fine points, which
show a tendency to unite with those of the neighboring septa.
Columella strongly developed or rudimentary.”

ﬂ/};,- ,‘\'})(_;.{f;('.\',' -(:?j{’frﬂr)({(‘;rf .\'?‘0”{7‘:-:?!. Bolsche, Zeitsch. deutsch. ;_[_‘(‘U](Jg.
Gesellsch., XVIII, p. 474, pl. 1x, fig. 3. .

Distribution.—Cretaceous, Senonian, North GGermany.

Remnarks.—Bolsche states that Cyclabacia is separated from Anabacia
by the presence of a perforate wall;* from Micrabacia by the costa
not alternating with the septa, i. e., the costae and septa are continuous
in (:fr/(‘h{z'r(-r‘;rf.

T]]I‘C‘G le’(ti(‘ri., (.-':f/r'/ﬂ]mr‘#‘(f ,\-wuu};/r;?w.w, C- ,\'?’r:f/{.f';-;‘rf.. and ('.‘f}'uuu-u-
teli, all of Bolsche, were described and placed in the genus at the
time of its publication, and no type species was designated. I have
selected the second as the geno-type, because both the description and
the figures are satisfactory.

Bolsche unfortunately does not deseribe the septal structure.

Duncan.” in his Revision of the Genera and Families of the Madre-
poraria, placed Cyclabacia in the *“Stephanophyllioida™ of the
Fupsammidae, remarking that ““This is probably identical with
Fungia, and is therefore a link between Micrabacia and Fungia.”
It is difficult to see why he should have placed it systematically so far
from where he says it belongs.

IV. CONDITION OF NEITHER THE WALL NOR THE SEPTA KNOWN.

1. Turbinoseris.

2. Elliptoseris.

3. (Gonioseris.

4. Epistreptophyllum.
5. Thecoseris.

@‘““Yon Anabacia trennt diese Gatiung das Vorhandensein einer durchborten
Mauer.” This supposed difference is of no value, as the wall of Anabacia is synap-
ticular, abundantly perforate. See p. 403.

bJour. Linn. Soc. London, Zool., XVIII, p. 174.
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1. Genus TURBINOSERIS Dunean:
1870, Turbinoseris Duncan, Pal:eontograph. Soc., Monog. Brit. Fossg. Corals, Hup.,l
Pt. 2, No. 2, p: 42.

{)f‘fl_r./;Hff/ _r;rur'f';r' f/f‘(ff/HN-\'f’-\'. l"’]‘Ilt‘ l‘{}l'zl.lllllll 18 h‘i]lll,\l(‘.._ more or IOHH
turbinate, or constricted midway between the base and calice. The
base is either broad and adherent or small and free.

“*There is no epitheca, and the costwe are distinet.

“There is no columella, and the septa unite literally [s/¢] and are
very numerous.”

Type species.— Turbinoseris defromentel; Duncan, Paleontograph.
Soc., Monog. Brit. Foss. corals, Sup., Pt. 2, No. 2, p. 43, pl. xv, figs.
13-18.

(reologic horizon and locality.—Atherfield, England, in the Lower
(rreensand.

Remarks.—The following additional characters apparently can be
deduced from Duncan’s deseription and figures of 7. defromenteli.
He says ** the synapticule are well developed, and the costie are well
developed, and often not continuous with the septal ends.” The septa
are not positively stated to be imperforate, but figures 15 and 18 so
represent them.  No discussion of the wall is given, but both figures
13 and 14 represent it as of perforate or synapticulate composition.
Figure 18 illustrates what Duncan says is ** the unusual appearance of
septa ending in intercostal spaces, magnified.” Figure 16, natural size
of a calice, shows an apparently imperforate wall, though not of uni-
form thickness, and the septa in most instances correspond in position
with the costwe.  Although Duncan says there is no columella, one
would judge from his figure that a poorly developed, false one is
present. A comparison is made with 7rochoseris in the following
words: “*The necessity for forming a new genus for this species is
obvious. It is the neighbor of 7rochoseris in the subfamily of the
Lophoserinee.  This last genus has a columella and the new has none.”

There is quite a large literature on 7wrbinoseris, but no one has as
vet published an account of the structure of the type species. The
following is a review of the literature:

Duncan, in his On the Older Tertiary Formations of the West
Indies,” republishes his original description, adds a note to the effect
that it is separated from 7rochoseris by the absence of a columella,
and describes seven new species from the Tertiary of St. Bartholomew.

In his Sind fossil Corals and Aleyonaria,” he describes four more
species that he places in 7Zurbinoseris, but gives no additional informa-
tion on the characters of the genus.

« Quart. Jour. Geol. Soe. London, XXIX, 1873, pp. 558-561.
b Palxontol. Indica, Ser. XIV, I, 1880, Pt. 2, pp. 49-51.
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In his Revision of the Families and Genera of the Madreporaria.”
it is stated that the septa are solid and that the wall is stout, but
whether those characters are based on the type species or on a species
subsequently referred to the genus can not be determined.

R. K. Tomes, in an article entitled Observations on some imper-
fectly known Madreporaria from the Cretaceous Formation of Eng-
land.” declares that 7Zurbinoseris is a synonym of Leptophyllia Reuss,
but as he does not describe the structaral details of the wall or septa,
he can not be considered to have proven his contention.

Duncan. in the next volume of the same journal, published An
Answer to Observations on some ill]p(‘l'ft.?('tl.\_' known Madreporaria,
etc., by Tomes, in which he denies the identity of Zwrbinoseris and
Leptophyllia, and says positively that **the septa [of the former]are
solid.”  But Duncan does not state explicitly that this is the condi-
tion in Zurbinosercs defromentela.

In July, 1899, Mr. Tomes published an article, Observations on
some British Cretaceous Madreporaria, with the Description of two
new Species, in which? he not only places Zwrbinoseris in the syn-
onymy of _/,f'pfr;/)ﬂ'fj//e.rf., but refers 7urbinoseris defromenteli to the
synonymy of Leptophyllia clavata Reuss, the type species of the latter
genus, but he does not present evidence of a convincing kind to sus-
tain his conclusion. Tomes identifies another specimen from the Lower
Greensand, at Sandown, Isle of Wight, with Leptophyllia irregularis
Reuss.

In September, 1899, my paper on Some Cretaceous and Kocene
Corals from Jamaica was published. In it I pointed out the unsat-
isfactory definition of the genus, and added a few remarks based on
Dunecan’s original figures. Two additional species, closely related to
those from St. Bartholomew, were deseribed.  There I made the state-
ment, 1 have referred the two Jamaican corals to 7wrbinoseris on the
strength of their resemblance to the species from St. Bartholomew, but
whether Duncan was correct in referring the latter corals to that genus
must be left to future work.”

Gregory, in The Corals, Jurassic Fauna of Cutch,” makes some
remarks on 7Zurbinoseris, basing them on Duncan’s description, figures
and subsequent notes. He contributes no observations of his own.

Felix, in his Anthozoen der Gosauschichten in den Ostalpen.?
expresses doubt as to the correctness of Tomes’s identification of the
a Jour. Linn. Soc. London, Zool., X VII, 1884, p. 148.
b Geol. Mag., New Ser., Dec. 111, 1I, 1885, pp. 550, 551.
¢ Idem, Dec. 111, 111, 1886, pp. 54, H5.
dIdem, Dec. IV, VI, 1899, p. 306.
¢ Bull. Mus. Comp. Zool., XXXIV, pp. 243, 244.

J Palxontol. Indica, Ser. IX, II, Pt. 2, 1900, p. 163.
g Palontographica, XLIX, 1903, pp. 201, 202.
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English Lower Greensand species with the Austrian Gosau forms.
Felix says:

Tomes is inclined to refer to Leptoph. clavata Rs.| the species first deseribed by
Duncan as Turbinoseris defromenteli from the Lower Greensand of Atherton, and later
designated by himself [Tomes] as Leptophyllia anglica.  He determines still another
coral from the Lower Greensand of the Isle of Wight as Leptophyllicc irregularis Rs.,
which is separable from the Gosau form only by its somewhat thicker septa and
costie; but unfortunately the number of these is not given. However, one obtains
the impression, from an inspection of the accompanying figure, that the number of
septa would be essentially smaller than on a specimen of the same size of L. irregu-
laris from Gosan.  Furthermore, the specifie identity of the forms would be very
surprising when there is so much difference in geological horizon and so great a
distance between the localities.

The genus Zurbinoseris has been discussed in the literature at least
ten different times, but as yet no adequate description of it has been
published. A detailed deseription of the septal and mural structure
of Turbinoscris defromentels must be published, and should be accom-
panied by ficures, before it can be known whether the genus should
he considered valid or should be referred to the synonymy of some
other.

2. Genus ELLIPTOSERIS Duncan.

1880. FElliptoseris Duneax, Sind foss, Corals and Aleyonaria, Palivontol. Indiea,
Ser. X1V, I, p. 48.

(renus referved to Lophoserinee.

Original generic diagnosis.—** The corallum is simple, conical, com-
pressed, with a largely open, elliptical calice. There are costwe, but
no epitheca; there is no columella, but an elongate and deep axial
space. The septa are numerous, and the smaller join those between
them near the axial space. There are pali before the joined septa.
Synapticule are numerous in the calice.”

Type species.—Elliptoseris aperta Duncan, Sind foss. Corals and
Alcyonaria, Paleontol. Indica, Ser. XIV, I, p. 48, pl. vim, figs. 3-6.

(reologic horizon and locality.—Lower Kocene (Ranikot group),
Jhirk, India.

3. Genus GONIOSERIS Duncan.

1872. (Gonioseris Duncan, Brit. foss. Corals, Sup., Pt. 3, p. 21.

Original generic diagnosis.—*The corallum is simple and free.
The base is polygonal in outline and the projecting angles are formed
by groups of costie terminating in septa. Between the angles the
margin is concave externally. The center of the base is concave.
The costie are numerous and they cover the base.  Many converge at
cach angle along a line leading from the large septum to the center.
The upper surface of the corallum is convex, and is divided by masses
of septa which are continuous with the angles of the base, and which,
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after projecting there, become exsert and pass to the axial space where
they meet. There is a large, prominent, primary septum in each
mass. The calicular wall is invisible. The synapticul are broad
and numerous.”

Y}/j)(’ .\'/).«*‘(_.*;(.\'.—fr'(m LOSCPiS .«fnf;rf/rffff Dunean, Brit. foss. Corals, Hllll..},
Pto 3. .p. 21, pl. vi, figs. 1-5.

Distribution.-—Jurassic, Inferior Oolitic, Cloughton Wyke, near
Scarborough, England.

Remarks.—Duncan does not give any detailed information regard-
ing the character of the wall or the structure of the septa.  His figure
(Plate vir, fig. 5) of . angulata represents the septa as solid. The
type species of this genus needs a thorough investigation.

4. Genus EPISTREPTOPHYLLU{M Milaschewitz.

1876. Epistreptophyllwm Mivascuewirz, Paleontographica, XX, p. 211.

Oriqinal generic diagnosis.—** Corallum simple, conical or cylin-
drical, firmly attached to some object, columella well developed, spongy.
Calice excavated, septa numerous, not exsert. Outer surface of the
wall covered with equal ribs. Low down in the interseptal loculi
besides endothecal dissepiments are numerous synapticula; in the
upper part numerous pointed or wart-shaped granulations occur on
the septal faces.”

Milaschewitz remarks: ¢*This remarkable genus can be referred
either to the family Astraida or the Fungidee, as it unites the charac-
teristic features of both families. In consequence of the presence of
synapticula it would belong to the Fungide,; hecause of the presence
of endothecal dissepiments, also because of its tall, sometimes perfectly
eylindrical form and its excavated calice it appears more nearly related
to the Astreeidx.  However, according to the rows of granulations on
the septal faces being parallel to the free margins of the septa, instead
of being vertical as in the Fungide, the genus shows a greater rela-
tionship to the subtamily Zusmiline, which have septa with entire
margins, than with the subfamily Astraina, which have dentate septa
with vertical rows of granulations.™

Type species.—Three species ave referred to /fopistreptoplyllvm by
its author, Z. commune Milaschewitz, . cylindratim Milaschewitz,
and /. fenue Milaschewitz, all from the Jurassic of Nattheim. No
species is designated as the geno-type, nor are the details of the strue-
ture of the wall or of the septa given. Without making a careful
study of Milaschewitz’s original material it is not safe to designate
a type species.

Epistreptophyllum was made by Zittel® the type of his Zpistrepto-
phyllinze, a subfamily of the Astraide.

«Handb. Palaontologie, I, 1880, p. 249.
Proc. N. M. vol. xxviii—04 27
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F o i

Ogilvie in her Korallen der Stramberger Schichten” attempted to
cive more detail concerning the genus.  She remarks (p. 252):

Unfortunately the Nattheim specimens of Epistreptophyllum do not permit a
minute, microscopical investigation.  However, many conclusions concerning the
finer septal structure can always be drawn from the superficial sculpture of the septa.
[t is important that the septa are often interrupted and that the separated pieces form
in the center a spongy columella. The synapticula likewise occur irregularly and
give to the septa more often a Eupsammid septal appearance. The Stramberg speci-
mens, which agree in all external characters with the Nattheim forms, are better
preserved and show the finer septal structure characteristic for the Fupsammide.
Thus the systematic position of the genus Epistreptophylluin is made clear, and at the
same time its near relation to the synchronous simple Haplaraza and the compound
Diplaraa is shown.

Ogilvie does not mention on which of Milaschewitz's species she
based her remarks. However, she identified one of her Stramberg
species with /. commune. 1t we could assume her identification as
correct, /2. commune would become the geno-type.

Ogilvie's recharacterization of the genus:

Corallum simple, conical or cylindrical, calice rather deep; septa
very numerous and thin, separated now and then into individual tra-
becular members.  Granulations on the septal faces not regularly
arranged and of very dissimilar size, many developed as pseudosynap-
ticula.  True synapticula and numerous vesicular dissepiments present.
Columella spongy, large, composed of free and interlacing trabecular
members of the longer septa. No true wall, only a pseudothecal
thickening of the septal and interseptal skeletal parts near the outer
edge. Epitheca thin, wrinkled, extending to margin of the calice.

Ogilvie re
lwm. Gregory thinks her opinion **probably correct.” For a fuller
discussion see Lithoseris, p. 398.

ards Lithoseris Koby as a synonym of Zpistreptophyl-

e
o=

8. Genus THECOSERIS de Fromentel.
1870. Thecoseris bE FromENTEL, Paléontol. franc., Crétacé, VIII, Pt. 25, p. 367.

Original generic diagnosis.—** Corallum elevated and regularly tur-
binate; columellar fossa, when present, round; usually the septa meet
in the center, where they fuse and simulate a papillary columella, but
which really does not exist. The septa are thin, numerous, often
anastomosing and finely denticulate; they are never exsert, and the
calice is usually concave.  The epitheca is strong, well developed, much
folded, and extends to the edge of the calice.”

Type species.— Thecoseris patellata de Fromentel and Ferry, Palé-
ontol. frang., 1st ser., Jurassique, Pt. 18, pl. Lvi, fig. 2, 1869.

Distribution.— Jurassic, Lias, France.

Remarks.—The structure of neither the wall nor the septa is
described.  The figures of the type species indicate an imperfect,

« Paleeontogr., Sup., 11, 1897, pp. 248-255.
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synapticulate wall, and the septa probably are somewhat perforate
near their upper edges. But to determine these points positively the
type species must be restudied.

M. Koby,” in his Monographie des Polypiers jurassiques de la
Suisse, refers six species to this genus, but gives no data based on the
type species.

GENERA PROBABLY ERRONEOUSLY PLACED IN THE FUNGIDA.
Corallum discoid or low (with « parasitic worm in the base); columella papillary, no
epitheca:
With pali (before all septa except the last cycle).

Stephanoseris Milne Edwards and Haime

Wathoatpalil et e L d - hd il 0 Psanunoseris Milne Edwards and Haime
1. Genus STEPHAIMNOSERIS Milne Edwards and Haime.

1851. Stephanoseris MiLNxe Kpwarps and Harmme, Arch. Mus. Hist. Nat. Paris,
Vo p. 127.

Placed in the Lophoseriner.

Original generie diagnosis.—**Corallum short, attached to a shell
which it completely surrounds: wall naked, strongly eranulated,
scarcely striate below; columella papillary, slightly developed; septa
much elevated, subentire, very granulated laterally, those of the penul-
timate cycle more developed than those of the last; pali before all
the cycles except the last.”

Type species.— Heterocyathus rousseeanus Milne Edwards and Haime,
Ann: Se. nat., 3d ser., IX, p. 324, pl. x, figs. 9, 9a.

Distribution.— Recent, Zanzibar

Remarks.—Von Marenzeller” says, in his Ueber einige Japan-
ische Turbinoliden, that ** The investigation of the preceding /letero-
cyathus [ 1. japonicus (Verrill) v. Marenz. = Steplanoseres japonica
Verrill] leads me to make some remarks on the earlier described
species. It should be emphasized that the genus Steplanoseris, erected
by Milne Edwards® for Zeterocyatlius rousseeanus because it possesses
synapticula, is not valid. It must be assumed that the pointed gran-
ules of two neighboring septa fuse and produce the impression of synap-
ticula. The whole structure of the corallum, which is reported to be
attached to a gastropod shell indicates /eterocyatfins. Tenison-Woods!
and Moseley” are of the same opinion, and it is surely only a lapsus
calami when the latter says in another place? that //cteropsaniimia and
Stephanoseris should be united in one genus. Certainly, instead of

aSchweiz. pal. Gesellsch., Abhand.. XIII, 1886, pp. 332-338.

b K. K. Naturhist. Hof-Museum, Wien, Ann., III, 1888, pp. 17-18.
¢ Hist. nat. Corall., 111, p. 56.

d Ann. Sci. nat., 3d ser., zool., IX, 1848, p. 324, pl. x, fig. 8.

¢ Proc. Linn. Soc. New South Wales, 11, 1878, p. 297.

J Deep Sea Cor., Challenger Repts., 1880, p. 145.

9 Idem., p. 197.
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Stephanoseris it should be * Dsammoseris.”  Psamanoseres bears the
same relation to the Kupsammid genus Zeteropsammia as Stephano-
seris to the Turbinolid eenus /eterocyathus.  In this genus, also, only
false synapticula are present, and it, also, must fall.”

Von Marenzeller considers that two of Milne-Edwards and Haime's
species belong to //cterocyat hus, namely, 11, aequicostatus and £1. | Steph-
anoseris| rvoussaeanus.  Verrill added one species of  fleterocyatlis”
[, alternatus ; and von Marenzeller places the three species of Nteph-
anoseris, N. lamdllosa,l S. japonica, and S, sulcata,” in the same
cgenus.  Other species of leterocyathns have been deseribed, but they
need not be noticed here. X

From an examination of the literature, I am inclined to believe that
Tenison-Woods, Moseley, and von Marenzeller are correct in consider-
ing the type species of Stephanoseris a Heterocyathus, but unfortu-
nately the studies on the relations of these genera are based only on
literature; before certainty can be obtained the type species must be
studied.

Professor Verrill says, concerning Stephanoseris lamellosa, ** Wall
rudimentary, represented near the margin only by trabicular pro-
cesses.”  As Professor Verrill described one species of /eterocyatlius,
and differentiated his species of ** Steplanoseris™ trom that genus, I
am inclined to believe that none of the species referred by him to the
latter genus belong to the former. I strongly suspect that von Maren-
zellev’s  Hetevoeyathus japonicus (Verrill) is incorrectly identified.
What final disposition must be made of the Verrill species must be
left to future work.

@ Proc. Essex Inst., IV, 1865, p. 149; also, V, 1866, p. 41, pl. 11, figs. 6, 6a.

bIdem, 1V, p. 149; V, p. 46, pl. 11, figs. 4, 4a.

¢ Idem, V, p. 47.

d Idem, V, p. 48.

¢Since this manuseript was sent to press I have been able to study in the Yale
University Museum the types of Professor Verrill’s species of Stephanoseris. 1 made
the following notes:

Stephanoseris japonica Verrill.  Type, No. 767, Yale Univ. Mus. Wall perforate,
distinetly costate, coste alternating in size. Septa perforate, with typical Eupsam-
mid arrangement.

Stephanoseris sulcata Verrill.  Type, No. 764, Yale Univ. Mus. Wall perforate
tinctly costate, costie alternating in size. Septa perforate, with typical Eupsammid
arrangement.

,l]i:-i—

Stephanoseris lamellosa Verrill,  Tyvpe, No. 766, Yale Univ. Mus. Wall perforate,
distinetly costate, costee alternating insize.  Septa perforate, with typical Eupsammid
arrangement.

The genus, to which these species belong, is not closely related to Heterocyathus.
They are Eupsammids, very close to Balanophyllia, from which they are separated
by their apparent commensalism with a Sipunculid worm. Every specimen is
attached to a small gastropod shell, and has a small wormhole in its base. The
genus is separated from Heteropsammia by its well-developed costae.  Most probably
Verrill’'s Stephanoseris is not the Stephanoseris of Milne Edwards and Haime, it may
be an undescribed genus.




NO. 1401. GENERA OF SIMPLE FUNGID CORALS—VAUGHAN. 417

2. Genus PSAMMOSERIS Milne Edwards and Haime.

1851. Psamimoseris MiLNe Epwarps and Harve, Arch. Mus., Hist. Nat. Paris,
Ve el

Placed in the Lophoserinee.

Original generic diagnosis.—** Corallum discoid, attached to a shell
which it completely surrounds; wall naked, strongly granulate, scarcely
striate below; columella papillary; septa slightly elevated, very thick,
covered on their free edges and their faces with very prominent and
extremely crowded granulations, those of the penultimate cycle much
more developed than those of the last.”

Lype-species.— Heterocyathus hemespharicus J. K. Gray, Proc. Zool.
Soc. London, for 1849, p. 77, Radiata, pl. 11, figs. 3, 3a, 4; also Ann.
and Mag. Nat. Hist., 2d ser., V, 1850, p. 410.

Distribution.—Recent, China seas.

Remarks.—The systematic position of this genus is in doubt.
Moseley was evidently of the opinion that /Heteropsammia and Psamo-
seris should be united,” although, probably by a lapsus calami, he says
Heteropsammia and Stephanoserss.  Von Marenzeller has expressed
the same opinion.”

Family STYLOPHYLLIDA Volz.°
1896. Stylophyllida Vourz, Paleeontographica, X LIII, pp. 85, S6.

Volz gives? a careful description of the septa, endotheca, wall, and
mode of growth. His description will not be repeated here.

The following two genera, Stylophyllum Reuss and Styloplhyllopsis
Frech, can scarcely be referred to the Zungida, but, as they are very
interesting forms to study in connection with a possible phylogeny of
the Fungids and Eupsammids, they are included in this paper.

I Genus SIEYLOPHYLELTUM Reuss.

1854. Stylophyllum, Reuss, Denksch. Akad. Wissensch. Wien, Mat. Naturhist.
CL, VII, p. 132.
Original generic diagnosis.—**The form of the corallum unknown;
but its upper surface must have been plain or only slightly arched.
“*The thick prismatic, irregularly polygonal corallites are directly
grown together. The thick walls are compact and entire, without a
trace of pores or perforations. In both the transverse and longitudi-
nal sections the line along which the walls of neighboring corallites
have fused can be seen.

@ Deep Sea Corals, Challenger Reports, p. 197.
b K. K. Naturhist. Hof-Museum, Wien. Ann., 111, 1888, p. 18.
¢These corals are not considered to belong to the Fungida. They are included
because of the interest in comparing them with the Fungida and the Eupsamnidz.
@ Palzontographica, XLIII, pp. 85-86.
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“The corallites are divided by numerous thin tabule, which are close
together and are not horizontal, but concave upward and bowl-shaped.
The tabulxe are not regular, but are curved and crumpled, the verti-
cal section (Plate xxi, fig. 3) and the horizontal cross section (Plate
xx1, fig. 2) show their irregular form.  From the tabulwe, shorter and
still thinner partitions originate, which run irregularly, obliquely from
one tabula to another, joining them together.and thus forming smaller
vesicular spaces.

“*The development of the radial lamellwe is very rudimentary. They
are built up of thin spine-like pillars of very uneven height, which
stand in numerous, but in only slightly regular radial rows on the
tabulwe.  Some of these stand so near together in the same row that
they fuse; others are so long that they extend through several plat-
forms of the tabulw, the latter appearing to be spread out between
them.”

Ogilvie, in her Korallen der Stramberger Schichten.” expresses the
opinion that Styloplyllwne and Stylophyllopsis are probably rélated to
the Fupsammide. She says: ** Fupsammia is, because of the irregu-
lar structure and arrangement of the trabeculie especially remarkable.
Pratz has already described a similar irregularity of the trabeculx in
the Jurassic genera Haplaraea and Diplaraea, also in the recent Cosci-
naraa.  Also the Triassic genera Stylophyllum and Stylophyllopsis
show in their septal structure great agreement with /Japlaraa, ete.,
i. e., the single trabecula-members are separated more and more toward
the center of the calice and form there a loose, spongy tissue.”

Volz, in his Korallen der Schichten von St. Cassian in Siid-Tirol,”
elevates Frech’s Stylophyllinee to family rank, calling them the Stylo-
phyllide.  He describes a new compound genus, /erastrea,” which
he places in that family, and also refers to it Duncan’s Cyathocoenia.?

This family of the Stylophyllide shows some suggestive resem-
blances to the simple fungid genera, such as /F7echia Gregory.
Frechia, however, has no dissepiments and a few synapticula.

:/E/jfe hj:‘f.‘l";(’h'. ;\'f‘ff/ﬁj)/f.ff/Xh’Hf jm/_f/r‘r!n?’/:wm Rl'llHH, Denksch. Akad.
Wissensch. Wien, Mat. Naturhist. Cl., VI1I, p. 133, pl. xx1, figs. 1-3.

Distribution.—Triassic, (vosau district, Austria.

Remarks.—Frech, in his Korallen Fauna der Trias,” referred Stylo-
phylluin to his Astracidae and placed it with Stylophyllopsis Frech
(new genus) in a subfamily, the Stylophylline. He emended Stylo-
phylluimn as follows: **The corallum forms simple calices, with or
without lateral buds, as well as massive stocks, which possess a simi-

@ Palicontographica, Supp., 11, p. 85.
b Idem, XLIII, 1896, p. 85.

¢Idem, p. 90

d Idem, p. 92.

¢ Idem, XXX VII, 1890, p. 42.
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larly developed internal structure. Septa proper are not present.
The septal spines grow together at the bottom, but they are free
above. Traces of a bilateral arrangement of the septal spines was
sometimes observed in the simple corals. The endotheca is in the
form of concave, rather regular dissepiments or convex vesicles,
without there being a distinet boundary between the two forms of
development. In the case of small species (also in those of large
species that have remained small) the dissepiments appear as tabulwe.”
The stratigraphic distribution is given as ** Upper Musselchalk,
Zlambach beds, Hallstiitter Chalk, Hauptdolomit, and the Rhaetic.”

2 Genus STYLARPHYILTEORSIS Frech.

1890." Stylophyllopsis Frecu, Palicontographica, NXXXVII, p. 48.

Original generie diagnoses.—** Simple or only slightly branched; in
cross-section agreeing quite closely with Montlivaltia, in longitudinal
section agreeing with Stylophyllum.”

Distribution.—Norian stage, Rhaetic, lower and middle Lias.

Type species.— Stylophyllopsis polyactis Frech, Palieontographica,
XXXVIIL p. 48, pl. x11, fig. 3, pl. x1v, figs. 17-28, text fig., p. 49.
Frech refers six species to this genus: Stylophyllopsis polyactis
Frech, S§. zittelli Frech, S. rudis (Emmerich) (as Fungia), S. caes-
pitosa Frech, N. mojsvari Frech, and S. lindstrimi Frech, but
designated no type species.

Remarks.—Regarding this genus, Frech says: ““The septa form a
transition between the isolated spines of Styloplylliin and the compact
lamellee of Montlivaltia (bezw. Thecosmilia). The septal spines in a
cross-section are seen near the center (Plate x, figs. 10a, 12), quite
exceptionally in other places. In a longitudinal section they appear
in an isolated condition in the same place; furthermore, as can be
especially well seen on weathered surfaces, the spines of the upper
portions of the septa are only loosely fused with one another. The
upper margins of the septa are distinetly and deeply toothed.”

OUTLINE OF THE CLASSIFICATION.

The following outline, which is accompanied by page references, will, it is hoped,
facilitate the use of the classification.

Pagce.

L e B e e L e e e i 379
GO St At b L e B it R e e LT R 380

Iy o T T e e e o o 384
Table of differential character of the genera ... ... ... .. .. ... ..... 334
(eI S Y 0 G DR LT A il aeanas 2384

| el S T T et S s T o (- el s Sl o T8 ) s I GRS e 385

G e R St R O 385

DRy (g i o e o O O S B e e O S e A = 386



420 PROCEEDINGS OF THE NATIONAL

MUSEUM. VOL. XXVIII.

Family Micrabreiides oo oea e e e e Py e s
Table of ditferential charactersiofthe genera. 0. - or ot i S0 SEat o DREs

Genus Micrabatia - oot s aaas ad e e L M e
|BEER 0600703 e O SRR A O LT e W R e i
Macraamilia, .ot ot st et anmhoaiaa

| ETeT0 (A1212) o o AN A SN s (O N SE T e Y ol e Sl O o ol 1

ANNIOSETIS . s e e e e e e T e b R A e m e e R

Baamily Leptophyliides oocncrssdmanbagtid L. Rona o Sl Lt LIS s IR
Table of differential ‘charactersof the penera .- ol o0 T o o s

(Gerng (FYIORBTIR. . axnbealdt o i deoln s chlaia S G EC Sl o PR
vatuphyi]i:t ..............................................
Pr :-L"\‘c'lnlih's ..............................................

[ 27 0) 20 e e e S
| W H 00 000 = et R
B el e D e

PRysoBeris: oL hsinssvnsbaniadodios s idabne e Suut e LA
BT eV (e e e | R e S o e e R R
IV oy o 800 170 T g
Pl OB IIS et e S g e e T SR R

Septa as in Leptophyllia; character of wall unknown

Gienitn Myptophiylla . oo die s ddeltnadimpine s i it d
Oriphalophyllia s csainaccarsssasasionarnsonscurcre o aet s

Subgetits Cragpedophyllis. . .ooicardenntundiborer s un ol o0

Ramily Ansbraciite: cccocvsienioncniivemapntioadea st B B DaC i
Table of differential eharactersof the genera ... teococacontnc sl ol
Gening ANaDIACIa. covssncsnosi s b s e e e s s e s

gl 315 ol el ey MMM S o & o W g, ATl B

CHEIOlIes < ot isns it smndialan ot aipd ot dn Lt

A 7] ntz e o TR NIRE e e S S e e e (F I D

Gienera not referted tofamilies . o conae v sro i e e et B e s e
Wall solid, condition of septa unknown._ .- ... _ . ________________:____
Genlis Phegmatoferis . o cs o conn e i nas suli Sume s b s spaee s sy
MACEOSETIS Lt st Lo s s e e e L R e

oo o ol RSN CI SC LSRN S S
Septa solid, condition of wall unknown . __..._..__.

Genus ZitteleionEin « o mend e cmnbadtnd man it L S0 L2 T s L. U

Wall perforate, condition of septa unknown .....__.

Gernp UYEIABAEIA < oo s wnesvrnt bidhtestns ps i whmossi oLl ke SCEa
Condition of neither the wall nor the septa known._________.______.___.
Genns TOrhINOROTIE. . L oo cowvum s sunsmnmnsa okt s s he s
EINPLoserife oo srpape e tgataatcas st A0t Je iaes o T IRERS

(€63 00T s 301 {- e SR L 0 R O - b L
Enistreptophyllung o s oo ietens et ot ot o e e

P ECOEBTIE. = st i s e e e o e ) i o ety S, s AN S

Genera probably erroneously placed in the Fungide. ... ... .. ... .. ...

Genna SlePhanoEerIB. « .o ks st s n i is e o e 2 S ES SR

PRaNTINOSEEIN s tamainman s s e o o ate seaats S L R R

Family Btylophyllidse =" o - e o e e e e e
GenugStylophyllumi - oo can £ 80 SR s SIS B R PR

StV lophyllopsis o cnresn st s N e S e

Page.
386
a86
387
387
388
384
290
291
291
392

O
&l“ll

294
395
395
396
396
398
398
399
399
399
400
402
402
402
403
403
404
406
406
407
407
407
408
408
408
408
409
409
410
412
412
413
414
415
415
417
417
417
419



BIBLIOGRAPHY.

The publications whose titles are preceded by an asterisk (*) have not been con-
sulted in the preparation of the foregoing paper.

Bovscne, W. Die Korallen des norddeutschen Jura- und Kreidegebirges. Zeitsch.
deutsch. geolog. Gesellsch., X VIII, 1866, pp. 439486, pls. vii-ix.

Bourng, G. C. On the post-embryonic development of Fungia. Seci. Trans. Roy.
Dublin Soe. (2d ser.), V, 1893, pp. 205-238, pls. XX11-XXV.

Daxa, J. D. Zoophytes. U. S. Exploring Expedition, VII, 1846, vi-| 740 pp., with
Atlas, pls. LxI1.

Derrance, M. Fongie ( Fongia). In Dict. sci. nat., X VII, 1820, pp. 215-218.

DiéperLerNy, Lubpwic. Die Korallengattung Fungia. Senckenberg. naturforsch.
Gesellsch., Abhand., X VII, 1902, Pt. I, pp. i-iii, 1-162, pls. I-xxv.

Duxcan, P. Marmin. A description of some fossil corals and echinoderms from the
South Australian Tertiaries. Ann. and Mag. Nat. Hist., 3d ser., XTIV, 1864, pp.
161-168, pls. v, vI.

A monograph of the British fossil corals.  Second series, Supplement, in 4
pts.  Palwontograph. Soc., 1866-1872.

On the fossil corals (Madreporaria) of the Australian Tertiary deposits.
Quart. Jour. Geol. Soc. London, XXVI, 1870, pp. 284-318, pls. xix—xxuI.

On the older Tertiary formations of the West Indian Islands.  Quart. Jour.
Geol. Soc. London, XXIX, 1873, pp. 548-565, pls. X1x—xxII.

Sind fossil corals and Aleyonaria. Palwontol. Indica, Ser. X1V, 1
Pt 2, pp- 110, pls. xxxviIr.

Observations on the Madreporarian family—the Fungidie, with especial ref-
erence to the hard structures. Jour. Linn. Soc. London, Zool., X V11, 1883, pp.
137-162, pls. v, VL.

On the structure of the hard parts of the Lophoserinee.  Jour. Linn. Soc.
London, Zool., X VII, 1883, pp. 302-319, pl. x1.

On a new genus of recent Fungida, family #ungine, Ed. & H., allied to the
genus Micrabacia, Fd. & H. Jour. Linn. Soc. London, Zool., XVIIL, 1883, pp.
417-419, pl. xx.

Revision of the families and genera of the sclerodermic Zoantharia, Ed. &
H., or Madreporaria (M. rugosa excepted). Jour. Linn. Soc. London, X VIII,
1884, pp. 1-204.

. An answer to observations on some imperfectly known Madreporaria from
the Cretaceous formation of England.  Geol. Mag., new ser., Dec. IT11, T11, 1886,
pp. D2-55.

On the Cretaceous species of Podoserie. Ann. & Mag. Nat. Hist., 6th ser.,
IV, 1889, pp. 24-36, pl. v.

Epwarps, H. Mitye.  Histoire naturelle des coralliaires, 111, 1860, 560 pp.

Epwarps, H. MiLNg, axp J. Hamme. Notes sur la classification de la deuxicme tribu
de la famille des Astréides. Comptes rend. Acad., Paris, XXVII, 1848, pp.
490-497.

Recherches sur les polypiers. Monographie des Eupsammides.  Comptes
rend. Acad., Paris, XX VII, 1848, pp. 538-541.

Monographie des Turbinolides. Ann. Sci. nat., 3d ser., Zool., IX, 1848,
pp- 211-344, pls. vii—x.

1880,

b

421



3199 PROCEEDINGS OF THE NATIONAL MUSEUDM. VOL. XXVIII

Eowarps, H. \Ill NE, AND J. Haimnme.  Mémoire sur les polypiers appartenant a la
famille des ( lc-lllml:l(-s, au groupe intermédiaire des Preudostréides et a la famille

des Fongides.  Comptes rend. Acad., Paris, XXIX, 1849, pp. 67-73.
. A monograph of the British fossil corals.  Palicontograph. Soc., 1850-1854,

Ixxxv + 322 pp., L.xX11 pls.
. Monographie des Fongides. Ann. Sci. nat., 3d ser., Zool., , 1851, pp.
73144,

Monographie des polypiers fl:wi]t'u des terrains paléozoiques.  Arch. du
Mus. d’Hist. Nat., Paris, V, 1851, pp. 1-502, pls. 1-xX.

Enrexsera, C. (. Beitriige zur |n|1\'-|nlwrl-< hen Kenntniss der Corallenthiere im
alleemeinen, und besonders des Rothen Meeres, nebst einem Versuche zur
physiologischen Systematik derselben.  Akad. Wissensch. Berlin, Abhandl.
1832, 1834, pp. 225-380.

Friis, Joun, axp Danxier SornaNper. The natural history of many curious and
uncommon zoophytes, collected from various parts of the globe by the late John
Fllig, esq., F. R. S0 Soce., Reg. Upsrala Soc., ete., systematically arranged and
described by the late Daniel Solander, M. D., F. R. S., etc. London, 1786,
208 pp., LxIiI pls.

Escuscnonrz, Fr. Bericht iber die zoologische Ausbeute withrend der Reise von
Kronstadt bis St. Peter und St. Paul. Isis, Jahr. 1825, Pt. 6, pp. 734-747, pl. v

*Josper, 15, J. C. Die Pflanzenthiere in Abbildungen nach 1111 Natur mit Farben
erlenchtet, nebst Beschreibungen.  Niirnberg, 1789.

Frarcon, A.  Lethwea bruntrutana, on Etudes paléontologiques et stratigraphiques
sur le Jura bernois et en particulier de Porrentruy, par .J. Thurmann. (Kuvre
posthume terminée et publi¢e par A. Etallon. 1861-1864, 500 pp., LX, A—c pls.

Ferix, J.  Anthozoen der Gosauchichten inden Ostalpen.  Palicontographica, X LIX,
1903, pp. 163-359, pls. xvii—xxv.

Frecu, F. Korallen Fauna der Trias. 1. Korallen der juvavischen Triasprovinz.
Palseontographica, X XX'VII, 1890, pp. 1-116, pls. 1-xxI.

Fromentin, E. pe.  Introduction i I'étude des polypiers fossiles.  Paris, 1858-1861,
2307 pp.

Palé¢ontologie francaise. Crétacé, VIII, Zoophytes, Pt. 24, 1867, pp. 289-336, pls.
LXXII-LxXxx1v; Pt. 25, 1870, pp. 337-384, pls. LxxXXV-XCVI.

FromexTeL, . pE, AxD pE Frrry. Paléontologie francaise. Jurassique, Pt. 18,
1869, pp. 193-240, pls. 49-60.

(GARDINER, J. Staxitey.  Fungid corals collected by the author in the South I‘dtliu.
Proc. Zool. Soc. London for 1898, pp. 525-539, pls. xuimmr—xuv. 1898,

GorLpruss, A.  Petrefacta Germaniwe. Disse Iflurt, 1826-1833, 224 pp., pls. CXLvI

Gray, J, B Deseription of some corals, including a new British coral discovered
by W. MacAndrew, esq. Proc. Zool. Soc. London for 1849, pp. 74-77, Radiata,
pl. 11; also, Ann. & Mag. Nat. Hist., 2d ser., V, 1850, pp. 407—411.

Grecory, J. W, The coralg, Jurassie fauna of Cutch. Palseontol. Indica, IX ser.,
[I, Pt. 2, 1900, pp. 1-195 -} ix, pls. 1T A-XXVII.

Kory, F. Monographie des polypiers jurassiques de la Suisse. Schweiz. pal.
Gesellsch., Abhand., VII-X VI, 1881-1889, 582 pp., exxx pls.; Supplément,
idem., XX, 1894 (1895), 20 pp., 1v pls.

. Monographie des polypiers erétacés de la Suisse.  Schweiz. pal. Gesellsch.,
XXII-XXIV, 1896-1898, pp. 100, pls. xxIr.

Kocm, G. vox.  Das Skelett der Steinkorallen.  Gegenbauer Festschrift, 1896, pp.
261-276, pl. 1, 23 text fig.

*oeNtG, Cmartes,  lcones fossiles seetiles.  London, 1828

¥

Lamarck, J. B. P. Systéme des animaux sans vertébres.  Paris, 1801, 432 pp.,

[Histoire naturelle des animanx sang vertebres, 11, Parig, 1816, 568 pp.



NO. 1401. GENERA OF SIMPLE FUNGID CORALS—VAUGHAN. 423

Lamourouvx, J.  Exposition méthodique des genres de 'ordre des polypiers.  Paris,
1821, 115 pp., Lxxx1V pls.

Lavsg, Gusray (. Die Fauna der Schichten von St. Cassian.  Denkschr. Akad.
Wissenseh. Wien, Mat.-naturhist. Cl., XXIV, 1865, pp. 223-296, pl. x. '

LE SAuvaGE, — Mémoire sur un nouvean genre de polypier fossile.  Mdém. Soc.
d’Hist. Nat., Paris, I, 1822, pp. 241-244, pl. x1v.

Levckarr, F. S.  Observationes zoologicas de zoophytis coralliis, speciatim de genere
Fungia. Freiburg, 1841, 60 pp., 1v pls.

Linvzus, Caronus.  Systema naturwe.  Tenth Edition, I.  Holm, 1858, 1380 pp.
Lorerzr, H. FEinige Petrefacten der alpinen Trias aus den Studalpen. Zeitsch.
deutsch. geolog. Gesellsch., vol. for 1875, pp. 784-841, pls. xx1—xxr11, 1875.
MARENZELLER, 15, vox. Ueber einige japanische Turbinoliden. K. K. Naturhist.

Hofmuseum, Wien, Ann., I11, 1888, pp. 15-22.
MicHELIN, HarDoUIN,  Fungia distorta. Mag. de zool., 2d ser., v¢ année, pl. v, 1843,
Ieonogrdaphie zoophytologique.  Paris; 1840-1849, 348 pp., Lxxix pls.

Mivrascuewirz, (. Die Korallen der Nattheimer Schichten. 2nd pt.  Palwconto-
graphica, XXI, 1876, pp. 183-243, pls. xLI11-LL

Moserey, H. N.  Deep sea Madreporaria. Challenger Reports, Zoology, 11, Pt. 7,
1881, pp. 127-248, pls. 1-xXVI.

* MunsTeER, Graf.  Beitrige zur Geoenosie und Petrefacten Kunde des siidostlichen
Tirols vorziiglich der Schichten von St. Cassian vom Grafen Miinster, herausce-
geben in Gemeinschaft mit Dr. Wissmann und Dr. Braun. 1841,

Oarnvie, Maria M.  Korallen der Stramberger Schichten.  Palwontographica, Sup.,
11, 6th-8th pts., 1897, pp. 41-353, Atlas, pls. vi—xx1.

———  Sytematic study of Madreporarian types of corals. Phil. Trans. Roy. Soc.
London, ser. B, CLXXXVII, 1897, pp. 83-344.

OrBIGNY, A. D’. Notes sur des polypiers. Paris, 1849, 12 pp.

———.  Prodrome de paléontologie, II. Paris, 1850, 428 pp.

Parras, P. S, Elenchus zoophytorum. Haga, 1766, 451 pp. _

Privreer, R. A, Eemesus und Phyllodes, zwei neue Genera fossiler Korallen.  Neues
Jahrb. fir Mineral., Jahrg. 1841, pp. 662-668, pl. x1 B.

Pourravis, L. F.  Zoological results of the Hassler Ixpedition, Deep-sea corals.
Mem. Mus. Comp. Zool., IV, 1874, Ill. Cat. No. VIII, pp. 33-49, pls. vi-Ix.
Prarz, E.  Ueber die verwandschaftlichen Beziehungen einiger Korallengattungen
mit hauptsiichlicher Beriicksichtigung ihrer Septalstructur.  Palweontographica,

XXTIX, 1882, pp. 81-124, pl. x1v.

Revss, E. A. Beitriige zur Charakteristik der Kreideschichten in den Ostalpen,
besonders im Gosauthale und am Wolfgangsee.  Denkschr. K. Akad. Wissensch.
Wien, Mat.-naturhist. Cl., V1I, 1854, pp. 1-156, pls. 1-xxxI.

RumpHivs, GeorG Everarp. Herbarimm amboinense, VI,  Amstel:aed
pp., Xc pls.

Sars, G. O, On some remarkable forms of animal life from the great depths off the
Norwegian coast, I. Christiana, 82 pp., vi pls., 1872 (see M. Sars).

Sars, M. In G. O. Sars, On some remarkable forms of animal life from the oreat

, hgs. 24-32.

SEBA, ALBERTUS.  Locupletissimi rerum naturalinm Thesauri accurata descriptio et
iconibus arteficissimis expressio per universam physices historiam, 11, Amster-
dam, 212 pp., cxv pls. 1858. 3

SEGUENZA, (G, Disquisizioni paleontologiche intorno ai corallarii fossili delle rocee
terziarie del distreto di Messina, 2 pts. Torino, 1863-1864, 156 pp., xv pls.

., 1750, 256

depths off the Norwegian coast, 1. 1872 p. 58, pl. v

STuTCcHBURY, SAMUEL.  An account of the mode of growth of young corals of the
genus Fungia. Trans. Linn. Soe. London, X VI, 1830, pp. 493498, pl. xxxi1.

TeNsoN-Woob, J. E.  On the extra-tropical corals of Australia. Proc. Linn. Soe.
N. S. Wales, II, 1878, pp. 292-341, pls. 1v-vI.



494 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXVIIL.

*Prervany, J. Abraham Gagnebin.  Arch. Soc. jurassienne d’émulation pour 1851,
p.- 137, pl. 11, fig. 23, Porrentruy.«

. Bee Etallon.

Tomes, R. F. Observations on some imperfectly known Madreporaria from the
Cretaceous formation of England. Geol. Mag., n. s., Dec. 111, 11, 1885, pp. 541-
5563, pl. xIv.

Observations on some British Cretaceous Madreporaria, with the deseription
of two species. Geol. Mag., n. s., Dec. 1V, VI, 1899, Pp- 298-307, pl. xir.
Vavauan, T. Wavreannp, Some Cretaceons and Eocene corals from Jamaiea.  Bull.

Mus. Comp. Zool., XXXIV, 1899, pp. 227-250, pls. XXXVI-XLL.

The Eocene and Lower Oligocene coral faunas of the United States, with
descriptions of a few doubtfully Cretaceous species.  U. 8. Geol. Surv., Mon.
XXXIX, 1900, 263 pp.; =x1v pls.

———. Corals of the Buda limestone, Texas. U. S. Geol. Surv., Bull. 205, 1903,
pp. 37-40, 89-92, pls. xxvI, XXVIL

Tertiary corals of North America. Pt. II. Faunas of the post-Eocene for-
mations of the eastern and southeastern United States and the Tertiaries of the
West Indies. U. 8. Geol. Surv., Mon., vol. —.  (In preparation.)

Verricn, A. K. List of polyps and corals sent by the museum of Comparative
Zoology to other institutions in exchange, with annotations.  Bull. Mus. Comp.
Zool., I 1864, Pp- 29-60).

-———  Corals and polyps of the North Pacific Exploring Expedition. Proc. Essex.
Inst., IV, 1865, pp. 145-196, pls. 1v, v; Idem, V, 1866, pp. 17-50, pls. 1, 11.

Review of the corals and polyps of the west coast of America. Trans.
Conn. Acad. Sci., I, 1870, pp. 377-558, pls. 1v—x.

?

. Variations and nomenclature of Bermudian, West Indian, and Brazillian
reef corals, with notes on various Indo-Pacific corals.  Trans. Conn. Acad. Sci.,
X1, 1902, pp. 63-168, pls. x—xxv.
Vorz, Wivaery. Die Korallen der Schichten von St. Cassian in Sad-Tirol. Pa-
lzeontographica, X LITI, 1896, pp. 1-124, pls. 1-x1.
Zirren, Karn A. vox.  IHandbuch der Palacontologie, 1. Munchen and Leipzig,
1876-1880, 765 pp.

« Reference from Milne Edwards and Haime, Hist. nat. corall.; 11, p. 327.



ImEE BHL

Biodiversity Heritage Library

Vaughan, Thomas Wayland. 1905. "A critical review of the literature on the
simple genera of the Madreporaria Fungida, with a tentative classification."
Proceedings of the United States National Museum 28(1401), 371-424.
https://doi.org/10.5479/si.00963801.1401.371.

View This Item Online: https://www.biodiversitylibrary.org/item/52788
DOI: https://doi.org/10.5479/si.00963801.1401.371
Permalink: https://www.biodiversitylibrary.org/partpdf/51073

Holding Institution
Smithsonian Libraries and Archives

Sponsored by
Smithsonian

Copyright & Reuse
Copyright Status: Public domain. The BHL considers that this work is no longer under
copyright protection.

This document was created from content at the Biodiversity Heritage Library, the world's
largest open access digital library for biodiversity literature and archives. Visit BHL at
https://www.biodiversitylibrary.org.

This file was generated 22 September 2023 at 10:53 UTC


https://doi.org/10.5479/si.00963801.1401.371
https://www.biodiversitylibrary.org/item/52788
https://doi.org/10.5479/si.00963801.1401.371
https://www.biodiversitylibrary.org/partpdf/51073
https://www.biodiversitylibrary.org

