A REVIEW OF THE FAMILIES OF
TETRACORALS.

WENDELL G. SANFORD.

PART II.

8. Family LaccoruyLLmae A. W. Grabau, 1928.
Family Laccophyllidae A. W. Grabau, 1928.

FamiLy Descriprion.—Habit solitary ; form conical, curved
to straight ; calyx of moderate depth to deep; theca distinct.

Septa continuous; symmetry nearly radial; primary septa
present, indistinguishable from the secondary septa; cardinal
septum sometimes aborted; secondary septa abundant; prin-
cipal septa reaching partially to the center; tertiary septa
present, short; fossulae, cardinal fossula may or may not be
present ; tabulae, horizontal tabulae generally present in the
central area within the inner wall; dissepiments sparse to ex-
tensive, in peripheral area; axial structure lacking ; inner wall
present, a conspicuous inner wall in the form of a cylindrical
tube, formed by the bending and fusion of the inner ends of the
principal septa, thickened by stereoplasm in some; inner zona-
tion, outer zone of septa and dissepiments, inner wall, inner
zone, open or crossed by tabulae.

Georocic RaxeeE.—Silurian to Permian.

IncLunep GENERA.—Laccophyllum Simpson, 1900—=1) Alleynia (Nichol-
sonia) Pocta, 1902 (fide Grabau, 1928) —2) ? Syringaxon Lindstrom, 1882
(fide Butler, 1985); Permia Stuckenberg, 1896; Barrandeophyllum Pocta,
1902; and Retiophyllum Pocta, 1902 (fide Grabau, 1928).

CommENTSs.—There is very little difference between this fam-
ily and the Hapsiphyllidae. The cardinal fossula is absent or

poorly developed in the former in contrast to the latter and
the inner walls are different in character.

9. Family LopaoruyrLipAE A. W. Grabau, 1928.

Family Lophophyllidae A. W. Grabau, 1928; followed by: C. C. Yii, 1933;
Y. S. Chi, 1931, 1935; F. Heritsch, 1936.

FamiLy Descriprion.—Habit solitary; form conical to cy-
lindrical ; calyx moderate, with a prominent calicular boss and
a pit; theca distinct.

Septa continuous, in rare cases interrupted peripherally by
cystopsepiments; symmetry tetrameral to radial; acceleration,
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counter quadrants accelerated ; primary septa present, cardinal
septum usually short and undeveloped, counter septum long
and prominent, alar septa well developed or short; secondary
septa well developed, reaching nearly to the center, counter lat-
erals appearing early in the coral development; tertiary septa
may be present; fossulae, cardinal fossula usually present;

Fig. 11. Famiy LoruHoPHYLLIDAE (after Duerden).

A. Lophophyllum proliferum.
A, and A,— Diagrams of transverse sections.
FamiLy CLISIOPHYLLIDAE,

B. Clisiophyllum (after Thomson and Nicholson).
B, — Diagram of a transverse section.
B,— Diagram of longitudinal section through the center.
C. Dibunophyllum. Diagram of a transverse section. (after Wedekind).

tabulae usually well developed, uparching in the center; dissepi-
ments sparse to abundant, cystosepiments present in the periph-
eral region in rare cases; axial structure a compact columella,
almond shaped in cross section, formed by the thickened end of
the prolonged counter septa with or without small lamellae and
stereoplasm. Columella may or may not be connected directly
with the counter septum; immer wall commonly lacking, inner
ends of the principal septa may be fused by stereoplasm.
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Geovrocic Raxce.—Mississippian to Permian.

IncLubep GeNErA.—Lophophyllum Edwards and Haime, 1850; Lopho-
phyllidium Grabau, 1928; Lophocarinophyllum Grabau, 1922; Sinophyllum
Grabau, 1928; Rossophyllum Stuckenberg, 1888 (fide Grabau, 1928);
Koninckophyllum Nicholson and Thomson, 1876 = 1) Lophophyllum Carru-
thers, 1918 = 2) ? Eostrotion Vaughan, 1915; Timorphyllum Gerth, 1921
(fide Grabau, 1928) ; Histiophyllum Thomson, 1883 (fide Chi, 1931); ? Thy-
sanophyllum Nicholson and Thomson, 1876 ? (fide Yii, 1983) ; Yuanophyllum
Yii, 1988; ? Arachnolasma Grabau, 1922 (fide Yii, 1933).

Other genera conditionally placed here: Lophophylloides Stuckenberg,
19045 Hettonia Hudson and Andersson, 1928 (non Hattonia Jones, 1927—
a tabulae coral) ; Malonophyllum Okulitch and Albritton, 1937 (is this dis-
tinct from Lophophyllum?); ? Carruthersella Garwood, 1912 (placed here) ;
? Rylstonia Hudson and Platt, 1927 (placed here).

CommENTs.—Although this group of corals is placed by
many in the family Streptelasmaidae, it represents an advanced
group with special characteristics deserving family rank. The

two families are closely related.

10. Family CrisiorryrripaE H. A. Nicholson and
J. Thomson, 1883.

Family Clisiophyllidae Nicholson and Thomson, 1883; H. A. Nicholson,
1889; A. Vaughan, 1905; A Salée, 1913; H. Gerth, 1921; C. C. Yii,
1933.

FamiLy DescrierioNn.—Habit solitary to compound; form
conical to fasciculate to prismatic; calyx shallow to moderately
deep, with a large calicular boss; theca present in solitary
forms, may be suppressed in compound forms.

Septa continuous to acanthine, may be weak or interrupted
in the peripheral region; symmetry usually radial; acceleration
not pronounced; primary septa present, commonly of same
length as secondaries, cardinal septa may be short; secondary
septa well developed, reaching to or nearly to the center and
often continuous with the lamellae; tertiary septa lacking or
poorly developed ; fossulae, cardinal fossula may be distinct, in-
distinct, or lacking; tabulae well developed in the central zone,
uparching about the pseudocolumella; dissepiments abundant
in the peripheral area, cystosepiments may be well developed,
interrupting the septa; azial structure a complex pseudocol-
umella formed of lamellae (radiating usually from a medial
lamella) and sparse to abundant interconnecting tabulae ; inner
wall, one or two inner walls may be present, formed by a fusion
of dissepiments, thickening of the septa or an arching of the
tabulae; inner zonation three to four zones: peripheral zone of
septa and tabulae (zone of tabulae), complex pseudocolumella.
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Georocic Range.—Mississippian to Permian.

INncLupEp GeNErA.—Clisiophyllum Dana, 1846; Cyathoclisia Dingwall,
1926; Clisazophyllum Grabau and Yii, 1983; Carcinophyllum Thomson (fide
Yii, 1933); Dibunophyllum Nicholson and Thomson, 1876; Carinthia-
phyllum Heritsch, 1936; Protolonsdaeleiastraea Gorsky, 1932; Lonsdalia
Edwards and Haime, 1851; Lonsdaleoides Heritsch, 1936 ; Lonsdaleiastraea
Gerth, 1921; Polythecalis Yabe and Hayasaka, 1916 (fide Huang, 1932);
Nagatophyllum Ozawa, 1925; Axzophyllum Edwards and Haime, 1850; and
Stylidophyllum Fromental, 1861 (fide Chi, 1981); Waagenophyllum Haya-
saka; Yatsengia Yoh and Huang, 1932; Corwenia Smith and Ryder, 19263
Kionophyllum Chi, 19315 Verbeeckiella Penecke, 1908 (fide Chi, 1931);
Wentzelella Grabau, 1927; Rhodophyllum Thomson, 18765 Kumatiophyllum
Thomson, 1876; Alberti Thomson, 1878 (fide Vaughan, 1905); Arachnio-
phyllum Smyth, 1915; Cravenia Hudson, 1928; Carniaphyllum Heritsch,
1936; Verbeekia Penecke, 1908? (fide Soshkina, 1928); Cystophorastrea
Stuckenberg (fide Soshkina, 1936) ; Ivanovia Dobroljubova, 1985; Geyero-
phyllum Heritsch, 19365 ? Zeliaphyllum, Heritsch, 1936; ? Cyclophyllum
Duncan and Thomson, 1882?; Aulophyllum Edwards and Haime, 1850 (fide
Smith and Lang, 1930); ? Symplectophyllum Hill, 19345 ? Clisiophyllites
Loweneck, 1932; Centrophyllum Thomson, 1880; Centrocellulosum Thom-
son, 1883; Scenophyllum Simpson, 1900; Awuloclisia Lewis, 1927; Aspido-
phyllum Thomson, 1875.

ComMENTs.—The family, as presented in this paper, includes
the Clisaxophyllidae of Grabau and Yii, 1933 and the Lons-
daleidae of (Grabau and) Chi, 1931. The former is considered
invalid, being based upon characters too detailed for family
distinction—the independence of the lamellae from the septa
and the presence of an inner wall. The latter family agrees in
all the main features with the Clisiophyllidae as diagnosed here.

11. Family LitnosTroTIONTIDAE A. W. Grabau, 1927,

Family Lithostrotiontidae A, W. Grabau, 1927; Y. S. Chi, 1931, 1935; C. C.
Yii, 1933,

FamiLy Descriprion.—Habit compound; form fasciculate
to prismatic; calyx shallow; theca present except in rare spe-
cialized forms.

Septa continuous, may be interrupted in the peripheral area ;
symmetry radial ; primary septa well developed, the alars equal
in size to the secondaries; the cardinal septum may be short;
the counter may be long ; secondary septa well developed, reach-
ing to or nearly to the center, may be secondarily shortened;
tertiary septa may be present, short ; fossulae, obscure cardinal
fossula in rare cases; tabulae numerous, well developed, in cen-
tral region especially, commonly uparching in center—Iless com-
monly horizontal ; dissepiments commonly well developed in

1Grabau, A. W, 1927. Syllabus in Paleontology, National Univ. of
Peking—printed but not published.
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peripheral zone, may interrupt the septa ; cystosepiments pres-
ent in specialized forms; axial structure usually present, made
up of a single lamella slightly to strongly thickened and con-
tinuous with, or independent of, the counter septumj; the col-
umella may be secondarily reduced to spines or lacking; inner
walls, phyllotheca or cyathotheca may be present; inner zona-
tion, dissepimentarium and tabularium present in some forms.

Fig. 12. FaMILy LITHOSTROTIONTIDAE.

A. Lithostrotion. Diagram of a transverse section. (after Grove).
B. Lithostrotion martini, X8, (after Nicholson and Lydekker).
B,, transverse, and B,, longitudinal section.

Georocic Rance.—Silurian to Carboniferous.

IxcLupep Genera (see Comments).—Lithostrotion Lhwyd, 1699, Fleming,
1828 = 1) Stylastraea Lonsdale, 1845 (fide Smith and Lang, 1930) = 2)
Siphonodendron M’Coy, 1849 (fide Yii, 1983).

Doubtful synonyms—? Awzinura Castelnau, 1843; Stylaxis M’Coy, 1849;
Nemaphyllum M’Coy, 1849; Nematophyllum M’Coy, 1849 = Petalaxis
Edwards and Haime, 1850; Acrocyathus D’Orbigny, 1850; and ? Lasmo-
cyathus D’Orbigny, 1850 (fide Lindstrom, 1833).

Genera or subgenera or genomorphs (Smith and Lang, 1930): Diphy-
phyllum Lonsdale, 1845; Depasophyllum Grabau, 1933 ; Diphystrotion Smith
and Lang, 1930; Lithostrotionella Yabe and Hayasaka, 1916 ; Cionodendron
Benson and Smith, 1923; Arachnium Keyserling, 1846.

Genera: Eridophyllum Edwards and Haime, 1850 = Craspedophyllum
Dybowski, 1873 (fide Smith and Lang, 1927, 1935) ; Nemistium Smith, 1908
(fide Chi, 1935) ; Stylostrotion Chi, 1935; Cystophora Yabe and Hayasaka,
1916 (fide Chi, 1935) ; Orionastraea M’Coy, (fide Smith, 1917) ; Lithodendron
Phillips, 1835: Chonaxis Edwards and Haime, 1851; Schoenophyllum Simp-
son, 1900; and Dorlodotia Salée, 1913 (placed here).

ComMmENTs.—There are a great number of forms closely
allied to the genus Lithostrotion which have been regarded dif-
ferently by many workers. Lindstrom (1883) considered the
genus to be a broad one and treated the great number of types
as synonyms and subgenera. Salée (1913) formed two sub-
groups of the corals similar to Lithostrotion: the compact pris-
matic corals, genus Nematophyllum, and the branching cylin-
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drical ones, Siphonodendron. Lang and S. Smith (1930)
believed the genus underwent a development in a number of dif-
ferent directions to form genomorphs and diphymorphs. D.
Hill (1933) added to this work by outlining these common po-
tential trends in Lithostrotion which gave rise to the end genera,
Cionodendron, Lithostrotionella, and Diphyphyllum and all in-
termediate types. Grabau and Yi (1933) (Grabau, 1936)
placed Diphyphyllum and Depasophyllum in a separate family,
the Diphyphyllidae, on the basis of the absence of the columella.
This family is much in doubt. The forms are treated as genera
in this paper.

The tribes Lithodendroninae and Axophyllinae of Edwards
and Haime (1850) contained many of the above genera. The
latter tribe was adopted by Salée, Gerth, and others, and was
given family rank, but it proved to be too general a group. The
creation of subfamilies by Gerth (1921) placed Lithostrotion
in the subfamily Stylaxinidae along with Lophophyllum. His
system is not followed.

12. Family ZarureNTIiDAE M. Edwards and J. Haime, 1850.

Family Zaphrentidae Edwards and Haime, 1850, 1851; F. Roemer, 1883;
H. A. Nicholson, 1889; F. Frech, 1890; K. von Zittel, 1876, 1900; L. M.
Lambe, 1901; P. Pocta, 1902; H. Gerth, 1921; E. Soshkina, 1928;
A. W. Grabau, 1922, 1928; Y. S. Chi, 1981; E. C. Stumm, 1937; O. H.
Schindewolf, 1938.

A B1

Fig. 18. FAMILY ZAPHRENTIDAE.

A. Caninia. Diagram of a transverse section. (after Grove).
B. Triplophyllum dalii.
B, and B,— Diagrams of transverse sections. (after Simpson).

FamiLy Descriprion.—Habit solitary; form conical to cy-
lindrical ; calyxz of moderate depth with a prominent calicular
pit; theca distinct.

Septa generally tetrameral; acceleration present in the car-
dinal quadrants except in primitive forms; primary septa,
cardinal septum short and weak, alars may or may not be
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aborted, counter septum much like the secondaries; secondary
septa well developed, reaching the center and, in some cases,
twisting. Specialized forms, such as Amplexus, with septa
secondarily shortened. Tertiary septa present; fossulae, well
developed cardinal fossula, alar fossulae may be present ; tabu-
lae well developed, usually complete, lacking in early forms;
dissepiments not abundant, in peripheral region; axial struc-
ture lacking ; inner wall generally lacking.

Georocic Ranee.—Silurian (?) to Carboniferous.

IncLupep GeENerA.—Zaphrentis Rafinesque and Clifford, 1820; Amplexi-
Zaphrentis Vaughan, 1906; Caninia (Siphonofossula) Michelin, 1840;
Pseudocaninia Stuckenberg, 1896; Heterophrentis Billings, 1874?; Homalo-
phyllum Simpson, 1900; Zaphrentoides Stuckenberg, 1896 = Triplophyllum
Simpson, 1900 (fide Schindewolf, 1988); Siphonophrentis O’Connell, 1914;
Siphonophyllia Scouler, 1844; and Heliophrentis Grabau, 1911 (fide O’Con-
nell, 1914) ; 4mplexus Sowerby, 1850; Cyathopsis D’Orbigny (fide Dybow-
ski, 18738), (Nicholson and Thomson, = Amplexus); ? subgenus Synam-
plezus Grabau, 1922; Amplexocarinia Soshkina, 1928; ? Paralleynia Sosh-
kina, 19363 Coelophyllum Roemer, 1833 (Calophyllum Dana, 1845—Schlii-
ter); Aspasmophyllum Roemer, 1879 (fide Lindstrom, 1883) ; Menophyllum
Edwards and Haime, 1850; Anisophyllum Edwards and Haime, 1850;
Hallia Edwards and Haime, 1850; Trochophyllum Edwards and Haime,
1850; Pinacophyllum Frech, 1890; Euryphyllum Hill, 19387; Pselophyllum
Pocta, 1902; Nevadaphyllum Stumm, 1987; Eurekaphyllum Stumm, 1937;
Neozaphrentis Miller, 1891 (fide Grove, 1935) ; ? Lophophrentis Chi, 1935; ?
Gshelia Stuckenberg, 1896 (fide Chi, 1981) ; Verneuilia Stuckenberg, 1896;
Nodulipora Stuckenberg, 1896; Coelocoenia Duncan, emend. Volz, 1896
Zaphrentula Bolchovitinova, 1916; Heterolasma Ehlers, 1919 (non Hetere-
lasma De Koninck, 1872); ? Polydilasma Hall, 1851 (Lindstrom, 1833—
founded upon imperfect specimens); ? Duncania De Koninck, 1872; ?
Phraganophyllum De Koninck, 1872; ? Aphyllostylus Whiteaves, 1884; ?
Pycnostylus Whiteaves, 1884 = Orthopoedium Schliiter, 1889 (fide Lambe,
1901); ? Caninophyllum Lewis, 1929; Craterophyllum Tolmatchoff, 1931
(preoccupied) ; Disophyllum Tolmatchoff, 1931.

ComMENTs.—A detailed reorganization and redescription of
the genera of this family is necessary. It should be more up to
date and inclusive than that of M. O’Connell, 1914. The dis-
tinctions between the genera are in many cases minor charac-
ters, such as the direction of the arching of the tabulae, the
character of the fossula, and the length of the septa. Many
genera should be classed as subgenera or synonyms of others.

The family as a whole, being of rather simple type, is often
confused with the Streptelasmaidae from which they probably
arose and from which they are distinguished by the prominent
cardinal fossula, the presence of well-developed tabulae, and the
acceleration of the septa in the cardinal quadrants. The Strep-
telasmaidae generally lack these features.

AwMm. Jour. Sc—Vor. 237, No. 6, Juxg, 1939.
27
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A recent paper of O. H. Schindewolf (1938) presented the
idea that many, if not all, of the European Carboniferous
genera previously placed in the family Zaphrentidae are, in
reality, allied with Hapsiphyllum. He did not deal with all of
the European Zaphrentids but, after studying Zaphrentoides,
Triplophyllum, and Hapsiphyllum, he proposed a new family,
the Zaphrentoididae, for these types. This work is discussed in
some detail under the family Hapsiphyllidae.

13. Family CyarHopuYLLIDAE M. Edwards and
J. Haime, 1850.

Family Cyathophyllidae M. Edwards and J. Haime, 1850, 1851; L. De
Koninck, 1872; W. Dybowski, 1873; C. Rominger, 1876; K. von Zittel,
1876-1900; F. Roemer, 1883; F. Frech, 1885; M. Neumayr, 1889; H. A.
Nicholson and R. Lydekker, 1889; W. Sherzer, 1891; W. Weissermel,
1894; L. Lambe, 1901; P. Pocta, 1902; A. W. Grabau, 1915*; F. Reed,
1922; E. Sochkine, 1925; Y. S. Chi, 1931, 1935; C. C. Yii, 1933; W.
Lang and S. Smith, 1935.

FaumirLy Descriprion.—Habit solitary or compound; form
conical to cylindrical, fasciculate to prismatic; calyzr of mod-
erate depth; theca usually present, absent in some prismatic
forms.

Septa continuous, in rare cases acanthine, commonly may be
interrupted in peripheral area; symmetry radial; acceleration
not conspicuous; primary septa usually similar to secondaries;
secondary septa numerous, reaching to or nearly to the center;
tertiary septa may be present ; fossulae lacking (inconspicuous
cardinal fossula indicated in rare cases) ; tabulae sparse, con-
fined to central area, horizontal or convex upward; dissepi-
ments usually abundant, forming a conspicuous peripheral zone
and in some interrupting the septa; cystosepiments may be
present ; axial structure lacking (septa may join in center with
or without twisting) ; inner wall commonly present, formed in
many ways ; inner zonation varied with one or more of the fol-
lowing: stereozone, cystosepiments alone, dissepiments alone,
dissepiments and septa, tabulae with septa, tabulae alone, cen-
tral joining of septa.

GEeorocic Raxce.—Ordovician to Permian.

IxcrLupep GENEra.—The many genera referred to this family are arranged
below in six groups, the first closely similar to Cyathophyllum, the second
like Paleosmilia, the third like Campophyllum, the fourth like Phillipsastrea,
the fifth like Columnaria, and the sixth a miscellaneous residue.

2Grabau, A. W.: “Devonian Corals of Michigan,” Vol. I (Ms.) (from
Chi, 1931), 1915.
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Group I: Cyathophyllum Goldfuss, 1826 [synonyms: Fascicularia Dybow-
ski, 1873 (preoccupied) (fide Weissermel, 1849) ; Exostega Rafinesque and
Clifford, 1820; Peripoedium Hempr. and Ehrenberg, 1834; Pterorhiza
Hempr. and Ehrenberg, 1834; Ellipsocyathus D’Orbigny, 1850; Endo-
phyllum Edwards and Haime, 1851; Bothrophyllum Trautschold, 1879;
Elasmophyllum Hall, 1884 (fide Lindstrom, 1883); Astrophloeothylacus
Ludwig, 1866 (fide Lang and Smith, 1935) ; subgenus Thamnophyllum Pen-
ecke, 1893 (fide Reed, 1922)]; Disphyllum Fromentel, 1861 [synonyms:
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Fig. 14. FamiLy CYATHOPHYLLIDAE.

A. Prismatophyllum. Diagram of a transverse section. (after Grabau).
B. Colummaria calicina. Diagram of a transverse section. X 214. (after
Nicholson).
C. Cyathophyllum heterophyllum. (after Nicholson).
C, — Diagram of a transverse section.
C,— Diagram of longitudinal section through the center.

Phacellophyllum Gurich, 1909 (Lang and Smith, 1935); Taeniodendrolopas
Ludwig, 1866; 7Taeniodendrocyathus Ludwig, 1866; Astrocalamocyathus
Ludwig, 1866; ‘Synaptophyllum Simpson, 1900; Cylindrophyllum Simpson,
1900; Spinophyllum Wedekind, 1922; Schlueteria Wedekind, 1922 (fide
Lang and Smith, 1985)]; Prismatophyllum Simpson, 1900 [synonyms: Poly-
phyllum Fromentel, 1858; Hexagoniophyllum Giirich, 1909; Astroblasto-
cyclus Ludwig, 1866; Astroblastothylacus Ludwig, 1866; Astrochartodiscus
Ludwig, 1866; Astrophloeocyclus Ludwig, 1866]; Discophyllum Hall, 1847
Syringophyllum Dana, 1846 (fide Edwards and Haime, 1851); Mesophyl-
loides Wedekind, 1922; Stylophyllum Tolmatchoff, 1924; Ceratophyllum
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Giirich, 1895; Tabulophyllum Fenton and Fenton, 1924 (fide Stumm, 1937);
Acanthophyllum Dybowski, 1873 (fide Reed, 1905); Blothrophyllum Bill-
ings, 1859; Peetzia Tolmatchoff, 1924; Keyserlingophyllum Stuckenberg,
1896 ; T'imania Stuckenberg, 1896; Chlamydophyllum Pocta, 1902; Hetero-
canina Yabe and Hayasaka, 1920 (fide Yii, 1938); Radiastraea Stumm,
19375 Schistotecholasma Stewart, 1938; ? Storthygophyllum Weissermel,
1895; ? Thecocyathus Janensch, 1902; ? Palastraea M’Coy, 1849.

Group II: Paleosmilia Edwards and Haime, 1848 = Strephodes M’Coy,
1849 (fide Smith and Lang, 1927); subgenus Yabeela Yii, 1933; subgenus
Kueichouphyllum Yii, 1981; Amygdalophyllum Benson Dunn, and Browne,
1920.

Group III: Campophyllum Edwards and Haime, 1850; Craterophyllum
Barbour, 1911 (preoccupied ?); Charactophyllum Simpson, 1900; Glosso-
phyllum Wedekind, 1924; Heliophyllum Hall, 1846 (fide Wedekind, 1924) ;
Apolythophyllum Walther, 1928; Omphyma Rafinesque and Clifford, 1820;
Ptychophyllum Edwards and Haime, 1850; Ketophyllum Wedekind, 1927;
Dokophyllum Wedekind, 1927.

Group IV: Phillipsastraea D’Orbigny, 1856 [synonyms: Pachyphyllum
Edwards and Haime, 1850; Medusoephyllum Roemer, 1855; Streptastraea
Sandberger, 1856; Haplotheca Frech, 1885; Macgeea Webster, 1890 (fide
Lang and Smith, 1985)]; subgenus Billingsastraea Grabau, 1917; Aulinia
Smith, 1917; Stauria Edwards and Haime, 1850; Holocystis Edwards and
Haime, 1850; Metriophyllum Edwards and Haime, 1850; Ceriaster Lind-
strom, 1883; Decaphyllum Frech, 1885.

Group V: Columnaria Goldfuss, 1826 [synonyms: Cyathophylloides
Dybowski, 1878; Fasciphyllum Schliiter, 1885 (fide Lang and Smith, 1935) ;
Lithostroma Rafinesque (fide Bronn); Favistella Hall, 1847 ; Palaeophyllum
Billings, 1858 (fide Lambe, 1901)]; subgenus Densiphyllum Dybowski,
1878; subgenus Loyolophyllum Chapman, 1914; Acervularia Schweigger,
1820 [synonyms: Floscularia Eichwald, 1829; ? Favastroea Blainville, 1830
(fide Lindstrém, 1883)]; subgenus Diplophyllum Hall, 1852 (fide Smith and
Lang, 1931) ; Grabauphyllum Foerste, 1917; ? Rhaphidophyllum Lindstrom,
1882.

Group VI: Crepidophyllum Nicholson and Thomson, 1875; Acrophyllum
Nicholson and Thomson, 1876 (fide Lambe, 1901); Fasciculophyllum Thom-
son, 1883 (placed here); Ptycholopas Ludwig, 1886 (fide Smith and Lang,
1927); ? Coleophyllum Hall, 1884 (doubtful); ? Briantia Barrois, 1889;
Edaphophyllum Simpson, 1900; Arachnastroea Yabe and Hayasaka, 1916;
Aphrophyllum Smith, 1920 (fide Hill, 1938); ? Phaulactis Ryder, 1926; ?
Mesactis Ryder, 1926; ? Pycnactis Ryder, 1926; Kyphophyllum Wedekind,
1927; Entelophyllum Wedekind, 1927; Pexiphyllum Walther, 1928; Temno-
phyllum; ? Enygmophyllum Fomitchev, 1981; ? Pinnatophyllum Grabau,
Ms. (fide Bassett, 1985); ? Xylodes Lang and Smith, 1927 (placed here);
? Patrophrontes Lang and Smith, 1927; ? Petrozium Smith, 1930 (placed
here) ; ? Ptilophyllum Smith and Tremberth, 1927 (placed here) ; Rhysodes
Smith and Tremberth, 1927 (placed here); Stylophyllum Tolmatchoff, 1924.

CommENTs.—This family contains a great number of genera
which are sufficiently diverse to constitute at least three addi-
tional families and probably more. The grouping given here is
tentative.

In the past this family has served as a catch-all for indefinite
genera. This was due partly to the poor understanding of the
genus Cyathophyllum and more so to the broad, all-inclusive
diagnosis of the family. Lang and Smith (1935), Wedekind
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(1927), and others are doing much to clarify the genus but the
family still remains generalized.

The numerous attempts to segregate genera from the family
and establish new families have not been followed. The family
Columnariadae Lambe (1901) includes only the genus Colum-
naria which has been placed with such diverse types as the
tabulate corals and the Zaphrentidae. Ogilvie (1896) placed
this genus in the Amphiastraeidae containing both hexacorals
and tetracorals.

The family Phillipsastraeidae Roemer (1883) was not
adopted. Frech (1885) showed that the genera were similar to
species of Cyathophyllum. Lang and Smith (1935) found
evidence that the group evolved from a number of different sub-
genera of Cyathophyllum S. L. and is therefore composite.
The family Stauridae Edwards and Haime, 1850, has not been
accepted.

Since there is a definite evolutionary trend from one genus
to another, it is unreliable to base families on the characters
of one genus as the Campophyllidae and Amygdalophyllidae of
Grabau.

Wedekind (1937) suggested the family Kyphophyllidae for
a special type of Cyathophyllum, Kyphophyllum, based on the
nature of the septa and peripheral zone. Variations of these
structures, however, are indistinguishable from other genera of
the Cyathophyllidae. Walther (1928) proposed the family
Pexiphyllidae based upon inner zonation. This is a very un-
certain and variable criterion.

14. Family Cavostyrnae F. Roemer, 1883.
Family Calostylidae F. Roemer, 1883; F. Frech, 1890; M. Neumayr, 1889;
W. 1. Robinson, 1917; S. Smith, 1930.

FamiLy DescriprioNn.—Habit solitary or compound; form
conical, curved to cylindrical, fasciculate; calyxr of moderate
depth ; theca present, poorly developed.

Septa poorly developed, radial; primary septa present, in-
distinguishable from secondary septa ; secondary septa present,
numerous ; principal septa reaching to or nearly to center of
coral; tertiary septa present ; fossulae lacking ; tabulae present
or absent, thin irregular tabulae may be present, uparching
near the theca in Calostylis; dissepiments probably lacking,
difficult to distinguish from tabulae; axial structure lacking,
the irregular trabeculae of the septa reaching the center may
form an irregular central spongy tissue; inner wall lacking.
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Geovocic Rance.—Silurian.

INncLubep GeNEra.—Calostylis Lindstrom, 1868; Helminthidium Lind-
strom, 1882.

ComMmENTS.—Due to the character of the septa, the location
of this group was long in doubt. Lindstrém, Zittel, Nicholson,
Etheridge, and Duncan placed Calostylis among the Hexa-
corals. Roemer, Neumayr, Frech, and Bernard found evidence
showing it to be a Tetracoral. The evolution of ideas is well
summarized by both W. I. Robinson (1917) and S. Smith
(1930) and the conclusions reached, based upon many different
studies, are that they are a distinct family of the tetracorals.

Fig. 15. FamiLy CALOSTYLIDAE.

A. Calostylis denticulata. Diagram of a transverse section. Natural
size. (after Frech).

FamiLy CALCEOLIDAE.

B. Calceola. (after Wedekind).
B, — Diagram of longitudinal section through the center.
B, — Diagram of a transverse section.
B; — Diagram of the entire coral and operculum. Side view.

15. Family Carceornae G. Lindstrom, 1882.

Family Calceolidae Lindstrom, 1882, 1883a; F. Roemer, 1883; H. A. Nichol-
son and R. Lydekker, 1889; M. Neumayr, 1889; P. Pocta, 1902; R.
‘Wedekind, 1937.

FamiLy Descriprion.—Habit solitary; form calceoloid to
pyramidal; calyx deep, covered with an operculum made up of
one or four interlocking plates containing septa-like ridges on
the inner faces; theca distinct.

Septa continuous to discontinuous (acanthine septa, septal
grating, septal cones), may be interrupted in peripheral area;
symmetry radial; acceleration not pronounced; primary septa
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usually indistinguishable from the secondaries and of the same
size ; secondary septa generally reduced to mere ridges or spines
on the theca (Goniophyllum shows well-developed continuous
septa reaching part way to the center) ; septal grating or sep-
tal cones present in other forms (Wedekind, 1937) ; tertiary
septa lacking ?; fossulae lacking ; tabulae generally lacking; in
some cases small horizontal tabulae occur in the central region;
dissepiments well developed, especially in the peripheral region
but also present throughout the thecarium; cystosepiments may
be present ; axial structure lacking ; inner wall rarely present.

Georocic Rance.—Silurian to Carboniferous.

IncLupEp GeNErA.—Calceola Lamarck, 1809; Rhizophyllum Lindstrom,
1865; Platyphyllum Lindstrom, 1882; Goniophyllum Edwards and Haime,
18505 Rhytidophyllum Lindstrom, 1882; Araeopoma (also Aeropoma)
Lindstrém, 1882; Protaeropoma Ting, 1937; Holophragma Lindstrom, 1896
(fide Wedekind, 1937).

ComMENTs.—A diagnosis of the operculate corals was made
by Dybowski (1873) in which he proposed the family Gonio-
phyllidae. The work of Lindstrom (1882, 1883 and later),
although more detailed than that of Dybowski, differed little
from it. The classification of Lindstrom was followed and his
family, Calceolidae, was adopted by subsequent workers. Wede-
kind (1937) has suggested that this family be raised to the
rank of suborder Calceolacea to correspond with the Strep-
telasmacea from which they were probably derived.

The presence of an operculum in these corals should not be
the main taxonomic feature of the group. The different types
of opercula formed of from one to four plates and the different
endothecal structures present make it possible but very im-
probable that more than one family is represented here.

16. Family CystipuyLLipAE M. Edwards and J. Haime, 1850.

Family Cystiphyllidae M. Edwards and J. Haime, 1850, 1851; W. Dybow-
ski, 1873; K. von Zittel, 1876-1900; F. Roemer, 1883; M. Neumayr,
18895 L. Lambe, 1901; P. Pocta, 1902; R. Wedekind, 1924, 1925, 1927,
1937; W. Scheffen, 1933.

FayiLy Descriprion.—Habit solitary ; form conical to cyl-
indrical ; calyx variable; theca distinct, thin.

Septa usually discontinuous, rarely continuous; acanthine,
septal fillets, septal grating, septal cones present; strong de-
velopment of stereoplasm in the thecarium; symmetry of septa,
radial ; acceleration indeterminate; principal septa generally
absent, poorly developed when present; primary septa indis-
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tinguishable from secondaries; tertiary septa lacking ?; fos-
sulae lacking, an obscure cardinal ? fossula extremely rare:
tabulae lacking or very small and confined to the central area
dissepiments abundant, filling the entire thecarium, concen-
trated especially in peripheral area; cystosepiments common
next to the theca and often throughout the thecarium; axial
structure lacking ; inner wall, stereotheca or sclerotheca may be
present ; inner zonation generally not marked, zones of stereo-
zone, cystosepiments alone, dissepiments alone, and possible
tabulae with or without septa.

ARV OBAS
A RO
VA

Fig. 16. FamiLy CystieyLLmae (after Wedekind).

A. Atelophyllum. Diagram of a transverse section.
B. Cystiphyllum.

B, — Diagram of a transverse section.

B, — Diagram of longitudinal section through the center.
C. Hedstroemophyllum.

C,— Diagram of a transverse section.

C,— Diagram of longitudinal section through the center.

Georocic Rance.—Silurian to Carboniferous.

IncLupEp GENERA.—The many genera referred to this fam-
ily were grouped by Wedekind into sections of families as indi-
cated below. Additional genera are placed in their proper

groups.

Group I: Cystiphyllum Lonsdale, 1839; Plasmophyllum Dybowski, 1873
Clisiophylloides Dybowski, 1878 = ? Cystiphyllum Lindstrom, 1883; Micro-
plasma Dybowski, 1873 = Diplochone Frech, 1886 (fide Reed, 1905); Hed-
stromophyllum Wedekind, 1927; Gyalophyllum; Skoliophyllum ? (fide
Wedekind, 1937).

Group II (Section Pholidophyllida of Wedekind): Pholidophyllum Lind-
strom, 1870; Polyorphe Lindstrom, 1882; Holmophyllum Wedekind, 1927 ;
Stortophyllum Wedekind, 1927; (Kodonophyllidae ? Wedekind, 1927)
Kodonophyllum, 1927 = Paterophrontes Lang and Smith, 1927; Zelophyllum
Wedekind, 1927; Pseudomphyma Wedekind, 1927; Pilophyllum Wedekind,
1927; doubtful, Donacophyllum Dybowski, 1873 (fide Wedekind, 1927);
(Actinocystidae ? Wedekind, 1927) Actinocystis Lindstrom, 1882; Rhabdo-
phyllum Wedekind, 1927; (Stratiphyllidae ? Scheffen, 1933) Stratiphyllum
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Scheffen, 1983; Phragmophyllum Scheffen, 1938; Chonophyllum Edwards
and Haime, 1850 — subgenus Craterophyllum Foerste, 1911 (preoccupied
?); Naos Lang, 1926; Arachnophyllum Dana, 1846 (fide Lambe, 1901)
[synonyms: Lamellopora Owen, 1844; Cylicopora Steininger, 1849; Acti-
nocyathus D’Orbigny, 1850; Darwinia Dybowski, 1873 (fide Lindstrom,
1883); Astraeophyllum Nicholson and Hinde, 1874 (fide Lambe, 1901)];
Strombodes Schweigger, 1820 = Strombastrea Blainville, 1830.

Group III (Section Cystiphyllida of Wedekind): dulacophyllum Edwards
and Haime, 1850 (fide Wedekind, 1927); ? Odontophyllum Simpson, 1900;
Lykocystiphyllum Wedekind, 1927; Rhegmaphyllum Wedekind, 1927;
Semaiophyllum Vollbrecht, 1926; (Neocystiphyllidae Wedekind, 1927);
Neocystiphyllum Wedekind, 1927 ; Desmophyllum Wedekind, 1927; Lampro-
phyllum Wedekind 1927; (Digonophyllidae Wedekind, 1924) Digonophyllum
Vollbrecht ? (fide Wedekind, 1924); Zonophyllum Wedekind, 1924 — sub-
genus Legnophyllum Wedekind, 1924; Pseudozonophyllum Wedekind, 1924
Lekanophyllum Wedekind, 1924; (Ptenophyllidae Wedekind, 1924) Pteno-
phyllum Wedekind, 1924, subgenus Astrophyllum Wedekind, 1924, sub-
genus Rhopalophyllum Wedekind, 1924; Keriophyllum Wedekind, 1924;
Trematophyllum Wedekind, 1924; Dohmophyllum Wedekind, 1924; Mochlo-
phyllum (fide Wedekind 1937); (Stenophyllidae Wedekind, 1925) Steno-
phyllum Amanhauser (emend. Wedekind, 1925); Grypophyllum Wedekind,
1921; Sparganophyllum Wedekind, 1925; ? Pseudocosmophyllum Wedekind
and Vollbrecht, 1932,

Group IV (Lytophyllacea of Wedekind): (Lytophyllidae Wedekind and
Vollbrecht, 1932) ; Lytophyllum (Lythophyllum) Wedekind, 1925; Paralyto-
phyllum Wedekind, 1925; Nardophyllum Wedekind, 1925; Plagiophyllum
Wedekind and Vollbrecht, 1932; Cosmophyllum Vollbrecht, 1924; Arco-
phyllum Markov, 1929; Hemicosmophyllum Wedekind (fide Wedekind and
Vollbrecht, 1932); (Stringophyllidae Wedekind, 1921) Stringophyllum
Wedekind, 1921; Spongophyllum Edwards and Haime, 1851; ? Spongo-
phylloides Meyer, 1882; Neospongophyllum Wedekind, 1921 — subgenus
Loipophyllum Wedekind, 1925; Schizophyllum Wedekind, 1925; Crino-
phyllum Jones, 1933; ? Cymatelasma Hill and Butler, 1936; Mesophyllum
Schliiter, 1889 (fide Wedekind, 1925) ; Neostringophyllum Wedekind, 1921;
Dialytophyllum Amanhauser ? (fide Wedekind, 1925) ; 4telophyllum Wede-
kind, 1925; Enteleiophyllum Walther, 1928.

(Other Cystiphyllidae) Fletcheria Edwards and Haime, 1851 (fide
Lindstrom, 1883) ; Humboldtia Stuckenberg, 1896; Cayugaea Lambe, 1901;
Mictocystis Etheridge, 1908; Vesicularis Rominger, 1876 (preoccupied for
a bryozoa) ; Cantrillia Smith, 1930 (fide Hill, 1926).

CommENTs.—Until the last few years there were but few
genera included in this family, but with the work of Wedekind
(1924, 1925, 1927, and 1937) several new “families” as well
as a multitude of new genera have been added. Much of this
work is doubted not only because of the variability of the char-
acters upon which the groups have been based but also because
the family included many types closely allied to Cyathophyllum.
Wedekind placed all of the Cyathophyllum-like genera in either
the Cystiphyllacea or the Streptelasmacea. Therefore a num-
ber of his genera, especially from his “families” Lykophyllidae,
Ptenophyllidae and Stenophyllidae, belong with the Cyatho-
phyllidae.
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It is recognized that many structures such as cystosepiments,
septal gratings, fillets and cones and stereozones have been
overlooked or neglected. Wedekind relies heavily upon these
features in proposing his new families and genera. The writer
believes that these features, while important, are doubtful
criteria for families. Many of them are mere superficial de-
posits of stereoplasm; others are inconstant in appearance;
and still others show all intergradations between the various
types. They may, however, serve as generic characters.

Until a detailed study is made of the genera and families pro-
posed by Wedekind they are placed tentatively in their sug-
gested arrangement under the Cystiphyllidae.

UNRESOLVED GENERA.

In 1883, Roemer proposed the family Palaestraeidae based
upon two indefinite genera which contained very irregular inter-
ramifying septa. Otherwise the genera were unalike; they
were even doubted to be tetracorals until studies were made by
Robinson (1917) and others. The genera: Heterophyllia
M’Coy, 1849 ; Battersbyia Edwards and Haime, 1851.

Other genera placed here: Mortieria De Koninck, 1842 ; and
Cyclocrinites Eichwald, 1846 (fide Edwards and Haime, 1850) ;
Hexaphyllia Stuckenberg, 1904. They are not a cognate
group and do not represent a family.

A number of corals of indefinite character were placed with
the Cyathaxonidae on the basis of the lack of tabulae and dis-
sepiments. With a re-diagnosis of this family, the genera not
allocated to new families are those possessing largely negative
characters. Such are: Centrotus Lindstrém, 1883 (preoc-
cupied) ; Hemiphyllum Tomes, 1887 ; Gigantostylis Frech, 1890
(in subfamily Gigantostylinae).

A large number of genera have not been included in any pro-
posed families. Of this group there are some genera which are
unlike all other types: Heptaphyllum Clark, 1924; and
Caenophyllum Clark, 1926 ; Agassizia Thomson, 1883.

From the plates and descriptions of the following genera no
reliable allocations can be made: T'ryplasma Lonsdale, 1845
(Spinifera Penecke) ; and Xiphelasma Smith and Lang, 1931;
Sarcinula Lamarck, 1816 (fide Dana, 1846) ; Protocyathus
(Protocyathophyllum) Thomson, 1883 ; Cyathopsis D’Orbigny,
1876 ?; Cyathospongia Hall, 1884 ; Placophyllum Simpson,
1900 ; Cylindrohelium Grabau, 1911; Onychophyllum Smith,
1930.
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A number of genera have not been accepted by later workers:
Campsactis Rafinesque and Clifford, 1820—incomplete descrip-
tion; Patinula Eichwald, 1829—based on an indeterminable
specimen; Ceratophyllum Eaton, 1832; Faviphyllum Hall,
1852—no generic description—a questionable form; Siphon-
axis Dybowski, 1873—indeterminable fragment (fide Lind-
strém, 1883).

Before 1850, a generic name was often given to a number of
corals of widely different types and no genotype was designated
(fide Lindstrém, 1883) ; Erismolithus Martin, 1809 (included
specimens of Lithostrotion ? and Smithia ?); Caryophyllia
Lamarck, 1816—(Acervularia ? and Lithodendron) ; Fungia
Lamarck, 1816 (Paleocyclus, Ptychophyllum, etc.); Astrea
Lamarck, 1816—(Acervularia and Cyathophyllum) ; Fungites
Schlotheim, 1820—(Ptychophyllum and others) ; Turbinolop-
sis Lamoureux, 1821—(aporose corals and Paleozoic corals) ;
Cladocora Ehrenberg, 1834—(Paleozoic and recent corals).

The references for the following corals are unavailable and
the genera have not been described by subsequent workers:
Plerodictyum Goldfuss, 1829 ; Streptolasma D’Orbigny, 1850
Stylastraea De Fromentel, 1861 ; 4strocyathus Ludwig, 1866
Coelostylis Lindstrom, 1880 ; Cyathopoedium Schliiter, 1889
Mucophyllum Etheridge, 1895 ?; Salpingium Smyth; Tria-
dophyllum Weissermel, 1926 ; Kwangsiphyllum (Syringophyl-
lum) Grabau and Yoh, 1929; Heterophyllum (fide Thomson,
1883) ; Cystelasma (fide Girty, 1927).

GROUPING OF THE FAMILIES.

Upon the basis of the diagnostic characters, the families
naturally fit into nine major groups:

1. Petraiaidae 5. Lophophyllidae
Polycoelidae Clisiophyllidae
2. Lindstrémiidae Lithostrotiontidae
Cyathaxonidae 6. Zaphrentidae
3. Paleocyclidae 7. Cyathophyllidae
4. Streptelasmaidae 8. Calostylidae
Hapsiphyllidae 9. Calceolidae

Laccophyllidae Cystiphyllidae

The characters of the groups and the similarities and dif-

ferences of the included families are shown in the large table.
(See Table 1.)



Wendell G. Sanford.

418

SWwJoj M3} DO JO J3IO0JOYd S3Y0dpUI - ( )
*U0qD! L i [p— mojpus | g, HJILSAD oI
2o.w.,_hw_m wosaig | juasay [ wopunqy | esiods | uesqy | ussay | HOE a| wasag | S | Kiowos 3Ivaima o)
m.:mmh_ﬁ_m juesqy | Juesqy | jussaig | Jussqy | juasqy | juesqy buoy | —— [ rer won| Ve daag Kiopos | . 3v¥QI110391V) SI
(6uoy) yydop | punodwod 4
uounis | juasqy uesqy uasqy | juasaid juasqy | juasaig yoyg | —— | uasaig wnipaw 1o Ao 3VallALsov) vl
o} 31N2s i 1P| (juasqo) | mojioys o} [punodwod P
oionspag | 10esaid | wwesqy | uesaid | esiods ( Ewmuw wasaig 601 | = Ly cronupop| itscasg | wnipsn o Aiomog | 3VOITIAHAOHLVAD €I
m___nw.%_w_m Juasqy Juasqy | asupdg | jussaig juasalg | jussaig Hwnwm_wv louipio) [snonuyuod | uesalg &hﬂ_%h\‘ Kiojjog 3VAILN3YHAYZ 2
uoqo) (1uasqo) (1uasqo) - (1ussqo) | moyjoy unoduso VQILNOLLOMLSOHLIT] "1
o vourng | 199594d [ ojjownon | 1B | tuesaig wosasg | 1osd buoq wasax liys | P! 0 | 3 1
quoosip( Juasqo Jo|  yiday nodwod .
"o sy | woserd [10dopnasy| wasaig | wasa | (wesesd) | wesqy | Buon | —— [PRUNESHARE o) MOR D Koues | 3YAITIAHAOISIT) O
Mn.._fmw_&i (uasaid) |ojewnion | esindg | jussaly | wesey | ywesaid buo 1apun0)  [snonuyuon | juasaig E.u_._wwﬂ_ Kioyijos 3VAITTIAHJOHdOT 6
iousad Ol wesaig | wesay | @sids | wesaid | (amsq0) | Wesald 6uol | ——— [snonuuon | Jussaig gw”wam“ Aioypos | 3vaITIAHAOOOYT] B
|ronidd Ol yuasa, juesqy | juesaid |(iuasaid) | jussaig | (Juesaid) buo | Jajunoy | snonuywod | juesaid doag | Kioyos 3VAITIAHAISAVH L
upluoAaQ d
uoiwiag 0} ('jooopnasd) uasaid (1i0ys) yidap .
| S_u_>wn“:o Juasaid _.=amn< as;dg wesqy :Ewmnqv juesaid Buo RJUn0y  [snonuiuoy | juasaid wnipay Kioyjos IVAIVWSVI3LdINLS 9
‘uuad - 1U0DS| prodsip P
oy uounyig | 1USAV | ussay | yuesqy | uesqy | quasa | duesaid | Buoq o snononuog| "5 | MoIouS | (oo [ 3VAIT0A0037Vd
wosqy [ojpwniod | wasqy | esaig [P 1O| wasaig | Buo | sawunod |snonuyuop | asaxd | deaq | Aionos | 3VAINOXVHLVAD b
Indsqo 10 EREGO P
J.Mﬂ_m.mn. esqy |oyewnien | juesay | sussaig _“,_%34 Juasaid buol | ——— [snonunuon | uesaig | deag ic:_omv 3VAIINQYLSANIT '€
uolwiag | quesqy | juasqy | quesqy | uesqy | uasqy | (Juesaxd) | Buo | ——— [snonuyuog | wesaig | deag | Kiojog 3vaI1300A10d 2
Juoiuorsg 6uo .
.ﬁua;oEM wosqy | uasqy | wesay | uesqy | dwesay | wasay | o :r.o__._m ——— | snonuywopf eseig | daag | Aioyios 3vVaIvivalad 'l
JONVY TIVM  [3YNLONYLS] SLN3WN vINSso4 | A¥VI¥aL WAIINIS] | NOILVHIIIOV| ¥ILOVEVHO
01901039 ¥3NNI [ TviXy |-1d3SSI0|3vIN8VL | “wnigwo v 1 d 3 s vO3HL | XA | LI8VH ATINV S
( 03Z1Tv¥IN39 ¥y SUILOVEVHD 1Ty )
SIVYOOVNHL3L 40 S3IIMWVE  3HL Ol A3




Review of the Families of Tetracorals. 419

PRESENT TRENDS IN TAXONOMIC STUDY.

With the further perfection of the technique of sectioning
corals, and with better facilities for microscopic study, the
attention of taxonomists is becoming more centered upon the
detailed makeup of the various endothecal structures and their
relationship to the living animal.

The structure of the septa has been especially studied. R.
Wedekind (1925) believed septal structures were formed from
two layers in the corallite: 1) from trabeculae, or 2) from
stereoplasm which formed distinctive structures such as septal
cones. Upon these deductions he based great taxonomic value.
(See comments upon the Cystiphyllidae.)

D. Hill (1936) is making a study of the trabeculae, especially
those present in corals with acanthine septa which she believes
constitute a cognate group—the family Acanthocyclidae. Be-
fore this character can be accepted as a valid one for a new
family, it must be proved that in evolution acanthine septa do
not give rise to continuous septa or vice versa and later revert
to the original state. It seems altogether likely that this may
have taken place in geologic history more than once or in more
than one group.

Further detailed studies are also being made upon axial
structures and inner walls but more attention should be directed
to microscopic study of the theca and the nature of the dissepi-
ments and cystosepiments.

In interpreting the coral structures it is necessary to keep
always in mind that they were secreted about the base and sides
of a living polyp. Although the nature of the tentacles and the
oral disc of these extinct corals is unknown, a wax squeeze
from a well-preserved calyx gives a faithful reproduction of
the basal part of the polyp about which the skeletal structures
were secreted. Such artificial casts prove useful in visualizing
the origin and relation of some of the skeletal elements.

CONCLUSIONS.

Grouping of the genera of tetracorals into families must be
based on a combination of characters rather than on any single
criterion.

Of 45 families heretofore proposed only 16 are here recog-
nized. Many of the others are synonyms, or were never
adequately founded or are groups believed to be of rank inferior
to the family.



420 Wendell G. Sanford.

A few of the 16 here recognized are probably composite and
need further revision and subdivision. This is particularly true
of the Cyathophyllidae and the Cystiphyllidae.

Convergent evolution and homeomorphy are common among
the tetracorals, and families like the Cyathophyllidae and
Cystiphyllidae, as at present constituted, may represent a
stage of evolution reached by parallel stocks rather than a
natural generic group.

Of 496 genera thus far proposed, at least 82, and probably
many more, are synonyms or are of no more than subgeneric
value.

There is need of more critical study in deciding what should
be accepted as generic criteria in the tetracorals.
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