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INTRODUCTION

The Dendrophylliidae is one of the largest
and most diverse scleractinian families,
consisting of 33 genera and approximately
370 valid species (Cairns, 2001, updated
herein). Twenty-six of its 33 genera are
either exclusively known as fossil (12 genera)
or consist of genera having both fossil and
extant species (14 genera). Only seven genera
are as yet known exclusively from the Holo-
cene. About two hundred of the 370 species
are known as exclusively fossil, the remaining
approximately 170 as extant, making this
the third most species-rich and fourth most
genus-rich among the Holocene families.

Dendrophylliids are worldwide in distri-
bution (except from off continental Antarc-
tica) and occur at depths of 0-2165 m
(CAIrNS, 2001). Adult specimens range
from the solitary Notophyllia, only five
mm in calicular diameter, to shallow- and
deep-water framework builders such as
Explanaria and Enallopsammia, respectively,
which may exceed one meter in height. Most
Holocene dendrophylliids are azooxanthel-
late, only two genera (Duncanopsammia
and Explanaria) being shallow-water, reef-
forming zooxanthellates, and Heteropsammia
apparently being aposymbiotic. The history
of the higher classification of the family has
been summarized by CairNs (2001), major
contributions having been made by MILNE
EpwarDs and HaIME (1848, 1850), DuNcaN
(1884), VAuGHAN and WELLS (1943), ALLOI-
TEAU (1952, 1957), WELLS (1956), CAIRNS

(2001), and ArRrRIGONI and others (2014).
CAIRNs (2001) also included a phyloge-
netic analysis of the dendrophylliid genera
based on morphology, and ArrIGONT and
others (2014) and Luz and others (2015)
introduced molecular sequencing to the
classification.

The Dendrophylliidae is one of the few
families for which the monophyly is uncon-
tested (see RomMaNO & PALUMBI, 1996;
CAIRNS, 2001; Fukamr & others, 2008;
KitaHARA & others, 2010; ARRIGONT &
others, 2014; Luz & others, 2015). Mono-
phyly is based on synapomorphies including
its porous theca, unique mesenterial cnido-
cysts (Picciant, PIRes, & Siiva, 2011), and—
most recently discovered—corallum micro-
structure (ARRIGONI & others, 2014), i.e.,
the presence of clusters of nano-granular-
fibrous Rapid Accretion Deposits (RAD)
of approximately five pm diameter that
occur on the growing distal and axial edges
of the septa and patches of smaller fibers of
only a few pm in diameter termed Thick-
ening Deposits (TD) that occur on the
lateral septal flanks (Fig. 1) (see ARRIGONT &
others, 2014). ARRIGONI and others (2014)
also applied molecular sequencing tech-
nology to study species of 11 of the 21 extant
dendrophylliid genera, concluding that the
traditional macromorphology approach
was insufficient to establish true monophy-
letic genera. In six cases (Cladopsammia,
Explanaria [=Turbinaria sensu ARRIGONI &
others, 2014, Rhizopsammia, Dendrophyllia,
Balanophyllia subgenera, and Tubastraea),
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FiG. 1. Micromorphological features in Heteropsammia, showing clusters of nano-ganular-fibrous deposits on low

septal teeth (black arrows) termed Rapid Accretion Deposits (RAD), and bundles of fibers on septal faces (white

arrows) termed Thickening Deposits (TD), forming small patches (Arrigoni & others, 2014, fig. 31; image, courtesy
of Jarek Stolarski).

they analyzed more than one species in a
traditional morph-genus and in four of these
six cases, the genus was found to be para- or
polyphyletic, suggesting that a more inte-
grated approach of morphology (especially
micromorphology) and molecular approaches
be used in future phylogenies of the family.

This chapter is organized in the following
manner: the diagnosis of the family is
followed by the description of its type-
genus, and descriptions of the other genera
are given in alphabetical order. Table 1 (p.
22-26) provides a synopsis of dendrophylliid
genera, including their geographic distribu-
tions and stratigraphic ranges. Table 2 (p.
27) provides a comprehensive overview
of the key characteristics of dendrophyl-
liid genera. Figure 2 illustrates the septal
insertion pattern (Pourtalés plan), which is
unique to dendrophylliid genera.

Family DENDROPHYLLIIDAE
Gray, 1847

[Dendrophylliidae Gray, 1847, p. 128 [=Gemmiporidae DaNa, 1846a, p.
115, nom. oblit.; =Eupsammiidac MiLNE EDwaRDS & HAIME, 1848, p. 65,
nom. transl. et correct. VAUGHAN & WELLS, 1943, p. 233, ex Eupsammidae
MiNe Epwarps & Hame, 1851, p. 132, pro Eupsammides MiLNE Ep-

WARDS & HAIME, 1848, p. 65; =Explanariinae MILNE EDWARDS & HAIME,
1850, p. liv, nom. correct. herein, pro Explanarinae MiLNE EDWARDS &
Haime, 1850, p. liv; =Turbinariidae MiLNE EpwaRDs & Haime, 1851, p.
140, nom. transl. et correct. BRUGGEMANN, 1877, p. 415, ex Turbinarinae
MiLNE EDwaRDs & HaIME, 1851, p. 140; =Lobopsammiidae MiCHELOTTI,
in SISMONDA, 1871, p. 30, nom. trank. et correct. herein, pro Lobopsam-
miens MICHELOTTI, in SISMONDA, 1871, p. 30; =Eupsammiinae ALLOITEAU,
1952, p. 679, nom. correct. herein, pro Eupsamminae ALLOITEAU, 1952, p.
679, junior synonym and junior homonym of Eupsammiinae MILNE Ep-
WARDS & HAIME, 1851, p. 132; =Tubastracinae ALLOITEAU, 1952, p. 680].

Corallum solitary or colonial, free or
attached; most extant species azooxanthellate;
colonies form by extracalicular and various
types of intracalicular budding, including
mono- to polystomodaeal types as well as by
transverse division; septa laminar, composed
of one fan system of numerous, irregu-
larly spaced, simple trabeculae, resulting in
smooth axial margin, at least in lower-cycle
(S1=S2) septa, and porous septum; septa
strongly granulated laterally; wall synap-
ticulothecate, porous; secondary septothecal
thickenings present or absent; endothecal
dissepiments thin, sparse or abundant, vesic-
ular, tabular, or cellular; synapticulae sparse
or abundant; septa usually hexameral, often
arranged in Pourtales plan; pali present or
absent; columella lamellar, variably shaped-
trabecular (e.g., spongy, papillose, made of
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varying number of segments, mesh-like),
or absent; exotheca vesicular, reticulate,
or absent; epitheca sensu lato or holotheca
present or absent. [Description emended
from VauGHAN & WELLS, 1943, p. 233;
WELLS, 1956, p. 433; and Carns, 2001, p.
9.] [Cairns (2001) provided a revision and
phylogenetic analysis of the genera of this
family; additional phylogenetic information
of some Holocene forms is given in ARRI-
GONI and others, 2014.] Lower Cretaceous
(Valanginian)—Holocene.

Dendrophyllia BLAINVILLE, 1830, p. 319 [*Madre-
pora ramea LINNAEUS, 1758, p. 797; SD MILNE
Epwarps & HaiME, 1850, p. liii; lectotype (desig-
nated by ZiBrow1us, 1980, p. 169); type deposited
in University of Bologna, see POTTs (1995, p. 143)]
[=Brasseyia WRIGHT, 1882, p. 77 (type, B. radians,
M)]. Colonial, dendroid, subphaceloid, forming
arborescent to bushy colonies; extant species azoo-
xanthellate; vesicular or reticulate exothecal coenos-
teum absent or present, and resulting in plocoid
to cerio-plocoid-like corallite integration; budding
extracalicular; epitheca sensu lato or holotheca
present or absent; septa arranged according to
Pourtalés plan, subcompact with irregularly occur-
ring pores, granular laterally; costae present or
absent; columella irregularly developed, generally
spongy or mesh-like, often large, filling most or all
of corallite center; endothecal dissepiments thin,
vesicular to subtabulate; wall thick, synapticu-
lothecal or parasynapticulothecal, and irregularly
porous; secondary septothecal thickenings present
or absent. [Plocoid to cerio-plocoid-like corallite
integration is demonstrated in material described
from the Miocene of New Zealand in Dendrophyllia
boschmai vAN DER HORST, 1926 and in SQUIRES,
1958, p. 70, pl. 16,5. Wall structures demonstrating
epitheca sensu lato or holotheca have not yet been
reported for the type species, but numerous species,
showing all skeletal features of Dendrophyllia and
having an epithecal sensu lato or holothecal wall
have been described, e.g., CHEVALIER, 1962, p.
479-486. Based on the sequencing of three genes,
two mitochondrial and one nuclear, ARRIGONI and
others (2014) considered this genus to be polyphy-
letic.] Upper Cretaceous (Campanian)—Holocene:
East Asia, Campanian—Maastrichtian; Caribbean,
western Europe, Maastrichtian; Australasia, eastern,
northern, and southern Europe, North Africa,
North America, northern Asia, sub-Saharan Africa,
Paleocene; Australasia, eastern and southern Europe,
North and South America, Eocene; North and
South America, Southeast Asia, sub-Saharan Africa,
western Europe, Oligocene; cosmopolitan, Miocene;
Australasia, Caribbean, North America, Southeast
Asia, southern Europe, Pliocene; Melanesia, North
America, Southeast Asia, southern Europe, Pleis-
tocene; North and southwest Atlantic, off South

Pourtalés Plan

FiG. 2. Comparison of Pourtalés plan vs. normal septal
arrangement. S, S2, S3, etc. = septal cycles (adapted

from CAIRNS, 1994).

Africa, all regions of Indian and Pacific Oceans,
1-1200 m depth, Holocene. FiG. 3,1a—d. *D.
ramea (LINNAEUS, 1758); a—b, USNM 48497, Holo-
cene (extant), 4°45°N, 2°33"W, 61-64 m depth
(Pillsbury Station 30), eastern Atlantic Ocean; a,
lateral view of colony produced by extracalicular
budding (arrows) (Cairns, 2001, pl. 11,g); &,
calicular view of corallite showing septa arranged
in well-developed Pourtalés plan (compare with
Fig. 2) (Cairns, 2001, pl. 11,4); c—d, topotype,
USNM sample 196 (Weinberg collection), Holo-
cene (extant), Mediterranean Sea; ¢, calicular view
of corallite, close-up of 4, showing mesh-like
columella that occupies large parts of the coral-
lite center (arrow) (Baron-Szabo, 2002, pl. 54,4);
d, lateral view of colony (Baron-Szabo, 2002, pl.
54,3).

Areopsammia DIETRICH, 1917, p. 307 [*A. mastrich-

tensis DIETRICH, 1917, p. 307; M; holotype MB
K.1303] [=Porosmilia UMBGROVE, 1925, p. 113,
non DE FROMENTEL, 1860, p. 46 (type, Cyclolites
alacca MORREN, 1828, p. 49, OD)]. Solitary or
bowl-shaped; costosepta irregularly porous, strongly
granulated laterally, basally reduced to granula-
tions; septa arranged in normal insertion (not
following Pourtales plan); columella feebly devel-
oped, papillose; epitheca sensu lato absent; endo-
thecal dissepiments thin and poorly developed; wall
synapticulothecal, thick, and porous; septothecal
developments absent or present. [Holotype MB
K.1303 and topotype are described by Cairns
(2001, p. 11, pl. 1,6~d) and BaroN-SzaBO (2002,
p. 77, pl. 56,1-2); type species is described by
BARON-Sz4BO, (2008, p. 34-35, pl. 1,5); possible

close relationship with Rhabdopsammia discussed in
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Astroides

Fig. 3. Dendrophylliidae (p. 3-5).

BARON-SzaBO (2014, p. 46-47).] Upper Cretaceous
(Maastrichtian): western Europe. FiG. 3,3.
*A. mastrichtensis, upper surface of holotype, MB
K.1303, the Netherlands (Cairns, 2001, pl. 1,4).

Astroides Quoy & GAIMARD, 1827, p. 187 [*A. luteus;

M; (type specimens should be in Quoy & Gaimard
collection in MNHNP, but not located in 1999]
[=Astreoides BLAINVILLE, 1830, p. 332, nom. null.
lapsus calami pro Astroides QUoy & GAIMARD,
1827, p. 187; =Astroitis DANA, 1846b, p. 405-400,
according to ICZN, “demonstrably intentional”
unjustified emendation (ICZN, 1999, Article
33.2.1) Colonial, cerioid, plocoid, or variably
branching (e.g., dendroid, phaceloid, subfacicu-

late); extant species azooxanthellate; vesicular or
reticulate exothecal coenosteum absent or present
and resulting in plocoid to cerioid corallite inte-
gration; budding extracalicular; epitheca sensu lato
or holotheca absent, or corallites may be covered
by fibrose layers genetically unrelated to corallite
walls, representing either epitheca sensu lato of
early ontogenetical stages of individual corallites
or early astonic holotheca when group of corallites
is enclosed; septa normally arranged (not according
to Pourtales plan), subcompact with irregularly
occurring pores, granular laterally; axial edges of
septa coarsely dentate; costae present or absent;
columella irregularly trabecular-spongy, connected
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to septa or discrete; endothecal dissepiments thin,
subtabulate to cellular; wall generally thick, synap-
ticulothecal or parasynapticulothecal, irregularly
porous; secondary septothecal thickenings present
or absent. [The type species is best described by
Z1Brow1Us (1980, p. 198-201).] Miocene—Holocene:
castern Europe, Miocene; southern and western
Europe, Pleistocene; northeast Atlantic Ocean, 0-30
m depth, Holocene. FiG. 3,2a-b. A. calycularis
(PaLLas, 1766, p. 318), Holocene (extant), off
Zembra Island, Tunisia, 3 m depth; 2, USNM
48459, calicular view of corallite (Cairns, 2001,
pl. 10,0); b, USNM 78767, upper surface of colony
(Cairns, 2001, pl. 10,2).

Balanophyllia Woob, 1844, p. 11 [*B. calyculus; M;

neotype, USNM 94469 (designated by CAIRNS,
2001, p. 14-15, pl. L,e,h)] [=Blastopsammia KLunz-
INGER, 1879, p. 80 (type, Balanophyllia gemmifera
KLUNZINGER, 1879, p. 55, SD WELLs, 1986, p. 10);
=Ceratopsammia ALLOITEAU, 1958, p. 199 (type, C.
besairiei, OD); =Clonotrochus SCHAFHAUTL, 1863, p.
32 (type, C. vermicularis, M); =Eupsammia MILNE
Epwarps & HaIMmE, 1848, p. 77 (type, Madre-
pora trochiformis PALLAS, 1766, p. 305, SD MILNE
Epwarps & HAIME, 1850, p. 1i); =Ilerdosmilia Reig
Oriot, 1997, p. 24 (type, 1. vilellai REIG ORIOL,
1997, p. 24, OD); =Osteodes CONRAD, 1855, p.
263 (type, Turbinolia caulifera CONRAD, 1847, p.
296, SD WELLs, 1986, p. 43); =Rhodopsammia
SEMPER, 1872, p. 257 (type, Balanophyllia parallela
SEMPER, 1872, p. 258, SD WELLs, 1936b, p. 129)].
Corallum solitary, variably conical (often trochoid,
ceratoid, turbinate), attached or unattached, having
base that is polycyclic (when attached) or monocy-
clic (when unattached); synapticulotheca complete
or incomplete, costate, porous; epitheca sensu lato
absent or present; septa subcompact to porous;
Pourtalés plan present; columella spongy and
elongate; endothecal dissepiments thin, vesicular
to subtabulate, sparse or absent; extant species
azooxanthellate. [The type species is best described
and illustrated by MiLNE EDwaRDs & HaivE (1850,
p- 9-10, pl. 1,3a—d). Balanophyllia is discussed,
monographed, and phylogenetically analyzed,
based on morphology provided by Cairns (2001).
Type Madrepora trochiformis, has been considered
independent from Balanophyllia by some authors
due to the presence of an unattached, monocy-
clic base (e.g., see discussion in CaIrNs, 2001),
but merged with Balanophyllia based on recent
paleontological observations by BARON-SzaBO
(2008, p. 42), which supports earlier conclusions
resulting from examination of extant species by
DurnAM (1949, p. 139-147) The type material
described from the Campanian of northern Spain
by ReiG OrioL (1997, p. 24) as llerdosmilia vilellai
appears to be characterized by a solitary, conical
corallum, the occurrence of synapticulae, septa
arranged in Pourtales plan, and spongy columella,
and is, therefore, included here. Based on the
sequencing of three genes, two mitochondrial
and one nuclear, ARRIGONT and others (2014)
considered this genus to be polyphyletic]. Upper

Cretaceous (Santonian)—Holocene: western Europe,
Santonian; Indian Ocean, south and west Asia,
southern Europe, Campanian; Australasia, Indian
Ocean, Maastrichtian; eastern and western Europe,
North America, sub-Saharan Africa, Paleocene;
Australasia, Caribbean, Central, North and South
America, eastern and western Europe, Eocene;
Australasia, eastern, southern, and western Europe,
North America, Oligocene; cosmopolitan, Miocene;
Central and North America, northern, southern,
and western Europe, Southeast Asia, Pliocene;
Australasia, Central and North America, East
Asia, Melanesia, Southeast Asia, southern Europe,
Pleistocene; cosmopolitan, 0-1150 m depth, Holo-
cene. F1G. 4,1a—c. *B. calyculus; a—b, neotype,
USNM 94469, upper Pliocene, Red Crag, Suffolk,
England; 4, calicular view of corallum; 4, lateral
view of corallum; ¢, topotype, USNM M156433,
polycyclic base of corallum (2—¢, Cairns, 2001, pl.
L,e, 1,5, and 1,g, respectively).——FIG. 4,1d—e. B.
trochiformis (Parras), USNM M369877, middle
Eocene (Lutetian), France (Le Vivray, Oire); 4,
calicular view of corallum (Cairns, 2001, pl. 2,e);
¢, lateral view of corallum showing solitary-trochoid
corallum, which is characterized by a basal angle
of ~40° (Cairns, 2001, pl. 2,a). FiG. 4,1f~g. B.
besairiei (ALLOITEAU), syntype, MNHN Mo05028,
Campanian—Maastrichtian, Madagascar; f; cali-
cular view of corallum (Baron-Szabo, 2008, pl.
3,6b); g lateral view of corallum (Baron-Szabo,
2008, pl. 3,6a). FiG. 4,1h. B. vermicularis
(ScuarHAUTL), SNSB-BSPG 1873 III 945, cali-
cular view of syntype, middle Eocene, Germany
(new, courtesy of Georg Jannsen, formerly at

SNSB-BSPG).

Balanopsammia Ocara & Brito, 2013, p. 89 [*B.

wirtzi; OD; holotype, MMC-009]. Corallum
solitary or colonial, the latter produced by extraca-
licular budding from edge zone of parent corallite,
forming colony with compact closely adjacent
corallites; basal epitheca sensu lato present, synap-
ticulotheca weakly costate: septa subcompact to
porous, arranged in Pourtales Plan of up to 5 cycles
of septa (in type species); columella spongy, pali
absent: endothecal dissepiments present or absent;
azooxanthellate. [Balanopsammia is transitional
between Balanophyllia and Cladopsammia, differing
from the former by being colonial, and differing
from the latter in having closely adjacent coral-
lites and a different cnidome]. Holocene: northeast
Atlantic Ocean, 0-10 m depth.——Fi1c. 5,2. *B.
wirtzi, upper surface of holotype, MMC-009,
Holocene (extant), Cape Verde Islands, north-
east Adlantic, 0-10 m depth (new, courtesy of O.
Ocafia).

Bathypsammia MARENZELLER, 1907, p. 8 [*The-

copsammia tintinnabulum POURTALES, 1868, p. 138;
OD; lectotype, MCZ 2768 (designated by CaIrNs,
1979, p. 190)]. Corallum solitary, turbinate, and
attached by slender peduncle; extant species azoo-
xanthellate; epitheca sensu lato well developed;
wall thick, synapticulothecate; coenosteum distal
to epitheca sensu lato not costate, covered with
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Bathypsammia

FiG. 4. Dendrophylliidae (p. 5-7).

finely hispid anastomosing ridges; septa compact,
arranged in normal insertion pattern (not Pourtales
plan); 4 cycles of non-exsert septa present in
type species; columella variable in size, discrete,
spongy; endothecal dissepiments and paliform
structures absent. [Type species is best described by
CAIRNS, 1979, p. 190. Additional paralectotypes are
housed at MCZ, NHMUK, and YPM. In having

features such as endothecal dissepiments, pali, and
a parathecal to synapticulothecal wall, BARON-
SzaBo (2008, p. 38) transferred the only fossil
species of Bathypsammia (=B. cleopatrae YUssur &
SALAMA, 1969) described from the Maastrichtian—
Paleocene of Egypt to the genus Palacopsammia
WANNER, 1902]. Holocene: northwest Atlantic
Ocean, 183-805 m depth.——FiG. 4,24—b. *B.
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5mm

Blastozopsammia

Balanopsammia

FiG. 5. Dendrophylliidae (p. 5-7).

tintinnabulum (PourTALES) Holocene (extant),
Northwest Atlantic, off Florida, USA, 183-549 m
depth; 4, calicular view of corallum (Cairns, 2001,
pl. 4,0); b, lateral view, showing solitary-turbinate
corallum which is characterized by a basal angle of
60°-80°, measured from above the slender peduncle

(Cairns, 2001, pl. 4,5).

Blastozopsammia FILKORN & PANTOJA-ALOR, 2004, p.

505 [*B. guerreroterion; OD; holotype IGM 6967].
Corallum colonial, ramose, plocoid; budding extra-
calicular; corallites monocentric, dimorphic, each
branch consisting of one axial corallite with smaller
secondary corallites budded laterally and arrayed
radially from this branch axis; septa compact,
typically hexamerally arranged in three complete
cycles, with pairs of S4 sometimes present in type
species; septa in weakly developed or incipient
Pourtales plan; columella absent or weakly devel-
oped, appears as trabecular segments or small
and spongy; pali (?) or paliform lobes (?) may
be present on Sy; wall synapticulothecal; endo-
thecal dissepiments sparse; coenosteum porous,
reticulate with granular surfaces, weakly costate
or striate, spinose; possibly zooxanthellate. [The
type material is best described by FiLkorn &
PaANTOJA-ALOR 2009, p. 105-109. According to
the original description by FILKORN & PANTOJA-
ALOR (2004), endothecal dissepiments are absent
but, in contrast, a small number of thin vesicular
dissepiments seem to be present in the type mate-
rial, therefore noted as sparse herein. For more
detail, see discussion in FILKORN & PANTOJA-
ALOR, 2004, p. 502-504]. Lower Cretaceous (upper
Albian)-Upper Cretaceous (Cenomanian): Central
America. FiG. 5,1. *B. guerreroterion, IGM
6967, holotype, oblique cross-section view of
colony, thin section, showing axial corallite (large
arrow) from which secondary corallites branch

(small arrows), Mexico (Mal Paso Formation) (new,
image courtesy of Harry Filkorn).

Cahuzacopsammia CHAIX, 1999, p. 806 [*C. mean-

drinoides; OD; holotype, Université de Bordeaux
32-6-33]. Colonial, massive; corallites arranged in
meandroid series, formed by intracalicular budding;
calicinal series generally ramified, separated by
either tholiform collines or flat, porous coenosteum
with disassociated costae; corallite centers distinct;
subdistinct only during early budding stages; septa
arranged in Pourtales plan, compact to subcompact
with sparsely occurring pores; lateral flanks smooth
or covered by rounded to spiniform granules; septa
of adjacent series subconfluent or nonconfluent;
columella large, spongy-papillose, often occupying
more than half of whole fossa; paliform structures
probably absent; endothecal dissepiments sparse,
thin, vesicular to subtabulate; synaticulothecal
wall compact in some series and highly porous in
others. Oligocene: western Europe.——FIG. 6,1. *C.
meandrinoides, holotype, Université de Bordeaux
32-6-33, upper surface of colony, showing coral-
lites arranged in generally long, meandroid series
(arrows), upper Oligocene (Chattian), France (new,
image courtesy of Christian Chaix).

Cairnsipsammia BARON-SzaBoO, 2015, p. 223 [*C.

merbeleri; ODj; holotype, wamu—464; Walsermu-
seum, wamu—464 (Merbeler collection). Corallum
colonial, massive, plocoid to submeandroid; coral-
lites mainly monocentric, occasionally di- and
polycentric, irregularly distributed over the colony
or arranged in wavy ramified or non-ramified series;
corallite centers distinct or subdistinct; budding
mainly intracalicular, occasionally extracalicular;
costosepta compact or porous, confluent to non-
confluent, nearly smooth or covered by small (up
to 50 pm) spiniform and rounded granules laterally,
moniliform or irregularly granulated marginally;
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Cairnsipsammia

FIG. 6. Dendrophylliidae (p. 7-9).

Pourtales plan irregularly present; columella well
developed or nearly absent; when present spongy-
papillose or made of twisted and elongate segments
arranged in a lamellar fashion; columella discrete or
connected to trabecular extensions of some axial
edges of septa; pali present or absent; endothecal
dissepiments thin, vesicular to subtabular, rather
abundant; coenosteum absent or narrow (up to 2
mm wide), porous, reticulate with granular surfaces,
and costate; wall synapticulothecal to synapticulo-
parathecal, porous; secondary septothecal thicken-
ings present or absent; possibly zooxanthellate. [See

discussion in BARON-SzaBO, 2015, p. 221-223].
Lower Cretaceous (upper Barremian—lower Aptian):
western Europe. F16. 6,2a—¢; 7,2. *C. merbeleri,
holotype, wamu-464 (Merbeler collection), upper
Barremian—lower Aptian, Austria (Schrattenkalk
Formation); 6,24, upper surface of colony (Baron-
Szabo, new); b, cross section of colony, thin section
(new, courtesy of Michael Ricker, Senckenberg,
Frankfurt); ¢, close-up @; d, close-up of &; e, upper
surface of colony, showing corallites that are either
isolated (plocoid polyp integration; large arrow)
or arranged in short, submeandroid series (small
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5 mm

Dichopsammia

FiG. 7. Dendrophylliidae (p. 7-10).

arrows) (Baron-Szabo, new); 7,2, lateral view of
holotype, thin section, (new, courtesy of Michael
Ricker, Senckenberg, Frankfurt).

Cladopsammia Lacaze-DuTHIERS, 1897, p. 208
[*C. rolandi; M]. Small, centimeter-size, bushy
colonies formed by extracalicular budding from
common basal coenosteum and occasionally from
edge zone of larger corallites; septa subcompact to
porous; costae well developed, granular; epitheca
sensu lato present or absent; Pourtales plan well
developed; pali usually absent; columella spongy
to papillose, often small; endothecal dissepiments
vesicular; wall synapticulothecal; extant species
azooxanthellate. [The type species is best described
by Zisrow1us (1980, p. 179); additional informa-
tion on type species provided by Cairns (2001,
p. 27, pl. 9,c—f). Syntypes of Cladopsammia are
deposited at MNHN. Based on the sequencing of
three genes, two mitochondrial and one nuclear,
ARRIGONI and others (2014) considered this genus
to be polyphyletic]. Miocene—Holocene: western

Europe, Miocene; sub-Saharan Africa, Pleistocene;
all regions of Atlantic Ocean, and western, central,
and southeastern Pacific Ocean, 0-470 m depth,
Holocene. FiG. 7,1a. C. multigemmata subplana
(KUnN, 1965) (ex. Dendrophyllia, new combina-
tion herein), paratype, SNSB-BSPG 1965 1 214,
middle Miocene, southern Germany (new, Baron-
Szabo). FiG. 7,1b—c. *C. rolandi; b, USNM
484068, lateral view of colony, Holocene (extant),
Mediterranean Sea, 37°19.2° N, 11°02.5" E, 30 m
depth; ¢, USNM 78764, calicular view of corallite,
Holocene (extant), Mediterranean Sea, Tunisia (off
Zembra Island), 15 m depth (Cairns, 2001, pl. 9,f
and 9,¢, respectively).

Dichopsammia SONG, 1994, p. 213 [*D. granu-

losa; ODj; holotype, EWHA Ant. 800515]
[=Schizopsammia CAIRNS, 1994, p. 94 (type, S.
songae, OD)]. Corallum arborescent to dendroid,
colonies produced by intracalicular budding;
budding mainly distomodaeal, sometimes irregu-
larly intracalicular-marginal, or by developing
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new corallite in pocket-like enclosure inside
parent corallite, similar to the Taschenknospung
in some amphiastreid and heterocoeniid genera;
epitheca sensu lato absent; wall mainly synap-
ticulothecal, sometimes parathecal, costate near
calices, uniformly granular on branches; costae
covered with fine rounded granules; septa compact,
arranged in weak Pourtalés plan; paliform struc-
tures absent; columella feeble, trabecular; endo-
thecal dissepiments subtabulate and vesicular;
extant species zooxanthellate. [Type species is well
described and discussed by Cairns (2001, p. 35, pl.
12,j-m).] Holocene: northwest Pacific Ocean, 20-30
m depth. FiG. 7,3. *D. granulosa, holotype of
Schizopsammia songae (CalRNs), USNM 15847,
Holocene (extant), northwest Pacific (off Pusan,
Korea) (Cairns, 2001, pl. 12,7).

Duncanopsammia WELLs, 1936a, p. 547 [*Dendro-

phyllia axifuga MiLNE EDWARDS & HAIME, 1848,
p. 101; OD; syntypes, NHMUK 46.7.30.38-
39]. Flat-topped, arborescent colonies formed by
unifacial (upward), extracalicular budding from
lower, outer margins of parent corallites; coenos-
teum thick and not costate, instead covered with
short, discontinuous, thin, parallel, finely serrate
ridges not corresponding in number or position
to septa; epitheca sensu lato absent; septa compact
to subcompact, not exsert, arranged in Pourtalés
plan; paliform structures absent; columella robust
and discrete, composed of numerous finely serrate
ridges linked together in mesh-like to labyrinthi-
form structure; endotheca absent; wall synapticu-
lothecal; septothecal thickenings present or absent;
zooxanthellate. [Based on its occurrence in reefal
environments (e.g., see VERON & KELLEY, 1988),
Duncanopsammia is presumed to be zooxanthel-
late. The type species D. axifuga is well described
by VErON & PicHON, 1980, p. 412-415.] Plio-
cene—Holocene: Melanesia, Pliocene; western Pacific,
southeastern Indian Ocean, reef depths, Holo-
cene. FiG. 8,1. *D. axifuga (MILNE EDWARDS
& Hamve), USNM 83501, species is characterized
by flat-topped, arborescent colonies formed by
unifacial (upward), extracalicular budding from
lower, outer margins of parent corallites, Holo-
cene (extant), Port Newry, Queensland, Australia

(Cairns, 2001, pl. 12,1).

Eguchipsammia CAIRNS, 1994, p. 85, nom. nov. pro

Alcockia EGucHl, 1968, p. 63, (type, A. wellsi, OD,
lectotype, TIUS 58969 (designated by CAIRNS,
1994, p. 85), non Goopk & BEaN, 1895, p. 329,
fish [*Dendrophyllia cornucopia PoUrTALES, 1871,
p. 45; OD; syntypes MCZ 5442, 2752]. Colo-
nial, producing irregular branches, resulting from
sparse, irregular, extracalicular budding from axial
corallite; commonly unattached (recumbent); third
generation buds rare; intracalicular budding occurs
infrequently; theca costate and hispid, usually
partially covered with epitheca sensu lato, Pourtales
plan present; paliform lobes mainly absent; septa
compact to subcompact; columella spongy, discrete,
or fused to small number of axial ends of septa; wall
synapticulothecal; endothecal dissepiments thin,
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vesicular extant species azooxanthellate. [Alcockia
wellsi EGucHI, 1968 is best described by Cairns
(1994, p. 85). Nine syntypes, plus one additional
syntype of E. cornucopia (POURTALES) are deposited
at NMM; type specimens and type species discussed
by Carns (1979, p. 179-181, pl. xxxvi,1-4)].
Miocene—Holocene: Caribbean, Miocene—Pliocene;
north and southwest Atlantic Ocean, western
Indian Ocean, western and central Pacific Ocean,
25-1050 m depth, Holocene. FiG. 8,24—b. *E.
cornucopia (POURTALES), syntype, MCZ 2752,
Holocene (extant), western Atlantic, 24°24°N,
81°52"W (Bibb Station 173), 220 m depth; 4,
lateral view of colony showing irregular branches
and recumbent corallum; 4, calicular view of coral-
lite (Cairns, 2001, pl. 8,c and 8,4, respectively).

Enallopsammia MICHELOTTI in SISMONDA, 1871, p. 31

[*Coenopsammia scillae SEGUENZA, 1864, p. 125; M]
[=Anisopsammia MARENZELLER, 1904, p. 314 (type,
Amphihelia rostrata POURTALES, 1878, p. 204, M)].
Corallum arborescent to subdendroid, produced by
extracalicular budding; distinct costae covered with
hispid granules may be present (as in type species),
or coenosteum may be uniformly covered with
small spines; epitheca sensu lato absent; synapticu-
lotheca porous only near calicular edge; corallites
sympodially or unifacially directed, resulting in
bushy or planar coralla, respectively; costoseptal
rostra often present; septa normally arranged (no
Pourtales plan, although S often fused to common
S2), compact to subcompact; usually only three
cycles of septa present; paliform lobes before S,
sometimes present; columella papillose, often
small; endotheca absent; extant species azooxan-
thellate. [According to CHEVALIER (1962, p. 492),
type material of type species (probably referring
to material in the SEGUENZA collection in Italy)
is missing, maybe lost, but type material (350
specimens), given as a deed of gift to the Natural
History Museum Vienna, Austria, in 1864 by
SEGUENZA himself, is available under series NHMW
1864/0021 (verification of material data by THOMAS
NicHTERL, NHMW, December 3, 2014). Revisions
of this genus were carried out by Zisrow1us (1973,
p. 37-41) and Cairns (2001, p. 34-35) using
the syntype NHMW 1864/0021/0240 from the
Miocene of Rometto, Messina, Sicily, Italy. For
establishing the genus Enallopsammia, MICHELOTTI
(in SisMONDA, 1871, p. 31) used his own material
(not specimens from the SEGUENZA collection),
which is deposited at the University of Rome, Italy,
under MPUR 2988. MICHELOTTI’S material was
derived from the Upper Miocene of Messina, Italy.
SEGUENZA’s specimens were most likely derived from
strata of both the Miocene and Pliocene of Sicily,
Italy, and in contrast to MICHELOTTI, SEGUENZA
probably used Pliocene material to describe the
species Coenopsammia scillae (e.g., see CAIRNS,
2001, p. 35)]. Eocene—Holocene: Polynesia, Eocene;
Australasia, eastern, southern, and western Europe,
Miocene; southern Europe, Pliocene; all regions
of Atlantic, Indian, and Pacific Oceans, except
for northeastern Pacific and northeastern Indian
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Duncanopsammia

Eguchipsammia

Enallopsammia

FiG. 8. Dendrophylliidae (p. 10-11).

Ocean, 110-2165 m depth, Holocene. FiG.
8,3a—b. *E. scillae (SEGUENZA), syntype, NHMW
1864/0021/0240, Miocene, Italy (Rometto,
Messina); a, costae on posterior side of branch; 4,
two corallites with rostra (Cairns, 2001, pl. (12,6
and 12,4, respectively). Fig. 9,1a—c. *E. scillae
(SEGUENZA), MPUR 2988 (number corresponds to
a set of five specimens, three of which are figured
here), upper Miocene, Italy (Rometto, Messina); 4,
lateral view of colony of specimen #1; &, calicular
view of corallite of specimen #2; ¢, lateral view of
colony of specimen #3 (a—c, new, Baron-Szabo).

Endopachys LoNSDALE, 1845, p. 514 [*E. alatum;

SD WELLs, 1975, p. 173; deposition of holotype
unknown; =Turbinolia maclurii Lea, 1833, p. 193
(type species designation discussed by CaIrns,
2001, p. 25)] [=Rhectopsammia VAUGHAN, 1900, p.
183 (type, R. claibornensis, M)]. Corallum solitary
and free; usually asexually budding by transverse
division from basal anthocaulus; corallum usually
cuneiform, some species with edge crests; epitheca
sensu lato absent; Pourtales plan present; septa
subcompact to porous; columella spongy and
discrete, but can be connected to trabecular exten-
sions of some axial edges of septa; shape of corallum

variable, including cuneiform, compressed-cylin-
drical, and flabellate; some species with 6 or 12
robust ridges or flanges (paracostal ridges of WELLS,
1975) aligned with C; and C,. Base of corallum
covered with spines arranged without order; spines
usually aligned in narrow costae toward calice; up
to 5 cycles of septa present in type species; paliform
lobes as P3 or P4 usually present; endotheca sparse
or absent; wall synapticulothecal; extant species
azooxanthellate. Eocene—Holocene: North America,
Eocene—Miocene; Australasia, Miocene; east and
Southeast Asia, Pleistocene; off South Africa, all
regions of Indian and Pacific Oceans except for
northeastern Indian Ocean, 37-386 m depth, Holo-
cene. FiG. 9,2a—b. E. maclurii (LEA), Eocene,
Alabama (Claiborne), USA; 2, USGS 2391, calic-
ular view of corallum, showing edge crests (arrows),
typically developed in this genus (Cairns, 2001, pl.
7,a); b, USNM M158412, oblique basal view of
corallum (Cairns, 2001, pl. 7,6).

Endopsammia MILNE EDWARDS & HAIME, 1848, p. 91

[*E. philippensis; M; holotype, ’"MNHM 1076 or
’MNHUK BM 1855.12.77.25]. Corallum solitary,
ceratoid to cylindrical, firmly attached; epitheca
sensu lato covers most of synapticulotheca; epitheca
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Endopachys

Endopsammia

FiG. 9. Dendrophylliidae (p. 10-12).

sensu lato thin, weakly costate, covered with low
granules; septa subcompact to porous, arranged in
normal insertion pattern (not Pourtales plan); up
to 4 cycles of septa present in type species; axial
edges of all septa coarsely dentate to laciniate;
columella spongy, non-discrete; tabular endothecal
dissepiments present in elongate coralla; paliform
structures absent; azooxanthellate. [See CAIRNS
(2001, p. 22-23) for comments on type specimen.
[According to CAIrRNS & ZiBrOWIUS (1997, p.
188), the specimen MNHUK BM 1855.12.77.25
from the historic Stokes collection is labeled as the
holotype of E. philippensis. Later, in 1999, another
specimen was found at the MNHM (=MNHM
1076) of precisely the same dimensions of the holo-
type and bearing the label giving the exact original
information of the holotype (p. 91, pl. 1,5). Both
of the specimens were examined (see CAIRNS, 2001,
p. 23, pl. 5, /~i). No information regarding the
latter specimen is given on the MNHN collection
website “colhelper.mnhn.fr” (last accessed February,
2019). Therefore, the holotype situation remains
uncertain.] Holocene: northern Indian Ocean, and
western, central and southeastern Pacific Ocean,

0-73 m depth.——Fi1G. 9,3a—b. *E. philippensis;
a, ?holotype, MNHUK BM 1855.12.77.25, cali-
cular view, Holocene (extant), Philippines (Cairns,
2001, pl. 5,/); 6, USNM 83006, detail of colu-
mella and axial septal edges, Holocene (extant),
Australia (Heron Island, Queensland) (Cairns,
2001, pl. 5,4).

Explanaria LAMARCK, 1816, p. 254 [*E. mesenterina;

SD WELLs, 1986, p. 26; formerly placed as a
junior synonym of Turbinaria OKeN, 1815, p.
67, but according to ICZN Opinion 417, 1956,
the names proposed by OKEN (1815) are rejected]
[=Gemmipora BLAINVILLE, 1830, p. 352 (type,
Madrepora crater PaLLAS, 1766, p. 332, SD WELLS,
1986, p. 28); =Turbinacis QUENSTEDT, 1880,
p. 905 (type, Explanaria mesenterina LAMARCK,
1816, p. 255; SD QUENSTEDT, 1880, p. 905),
nom, van., also a senior homonym of Turbinacis
GREGORY, 1900, p. 38; =Turbinaria OKEN, 1815,
p. 67 (type, Madrepora crater PALLAS, 1766, p. 332;
SD VAUGHAN, 1918, p. 147), nom. null., name
rejected by ICZN Opinion 417, 1956; = Turbinaria
EHRENBERG, 1834, p. 305 (type, Madrepora crater
PaLLas, 1766, p. 332; SD LOsERr, 2016, p. 678;
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Explanaria

FiG. 10. Dendrophylliidae (p. 12-15).

obj. junior synonym of Gemmipora BLAINVILLE,
1830)]. Colonial, occurring in various shapes,
including explanate or crateriform, vasiform,
contorted foliaceous, encrusting, hemispherical,
plocoid to phaceloid in exsertness; extant species
zooxanthellate; budding mainly extracalicular;

intracalicular budding rare or absent in some
colonies; corallites long, unifacially disposed in
non-branching coralla and embedded in extensive,
porous coenosteum covered with discontinuous,
hispid ridges; costosepta compact to subcompact,
usually arranged normally in larger corallites,
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Lamellophyllia

FiG. 11. Dendrophylliidae (p. 15).

but occasionally some systems show remnants of
Pourtales plan arrangement, especially common in
small corallites; columella usually well developed,
solid, spongy or labyrinthiform, occupying
large percentage of relatively shallow fossa; pali
generally absent; endothecal dissepiments sparse;
wall synaticulothecal to synapticuloparathecal,
porous; epitheca sensu lato absent. [Based on the
sequencing of three genes, two mitochondrial
and one nuclear, ARRIGONI and others (2014)
considered this genus to be polyphyletic]. Upper
Cretaceous—Holocene: western Europe, Santonian;
Central America, South Asia, southern and western
Europe, Oligocene; Australasia, Melanesia, eastern

and southern Europe, south, Southeast, and west
Asia, Miocene; Australasia, East and Southeast
Asia, Pleistocene; Indo-West Pacific, reef depths,
Holocene. FiG. 10,a—f E. crater (PALLAS); a—d,
holotype, SMF-5579, Holocene (extant), region of
Indo-West Pacific Oceans; 4, lateral view of colony
(new, Baron-Szabo); 4, calicular view of colony
(Baron-Szabo, 2015, fig. 5H); ¢, upper surface,
calicular view of colony (new, Baron-Szabo);
d, upper surface, calicular view of colony, with
plocoid (circular) corallites arranged in chain-like
series (Baron-Szabo, 2015, fig. 5F); e—f, paratype,
SMF-5580; e, upper surface, calicular view of
colony, with plocoid (circular) corallites irregularly
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disposed over the colony (new, Baron-Szabo); f;
upper surface, lateral view of colony (new, Baron-
Szabo).

Heteropsammia MILNE EDWARDs & HAIME, 1848, p.
89 [*H. michelinii; M; holotype, MNHN 1080].
Corallum solitary (monostomous) or colonial
(polystomous), latter condition achieved by intraca-
licular budding and resulting in flabello-meandroid
series of up to 40 contiguous corallites; adult
corallum free and mobile, globular in shape, juve-
nile coralla usually attached to small gastropod
shells, subsequently overgrown; each specimen
apparently in obligate symbiosis with a sipunculid
worm, which lives in base of corallum; epitheca
sensu lato absent; wall synapticulothecal, covered
with finely serrate ridges; usually 1-3 ridges per
corresponding septum, thus not considered to be
conventional costae; septa compact to subcompact;
Pourtalés plan present; paliform lobes present or
absent; columella spongy or made of irregular
segments, fused to axial edges of septa; endotheca
largely absent; extant species zooxanthellate or
azooxanthellate, depending on depth and latitude.
[Holotype of the type species is well described
by Hoeksema & BOREL-BEsT (1991, p. 221-223,
233-240) and CaIrNs (2001, p. 19-20).] Miocene—
Holocene: Southeast Asia, Miocene—Pleistocene; East
Asia, Pliocene—Pleistocene; sub-Saharan Africa, Pleis-
tocene; northern and southeastern Indian Ocean,
and western and central Pacific Ocean, 1-622 m
depth, Holocene. Fic. 11,1a—d. *H. michelinii,
holotype, MNHN 1080, Holocene (extant), China
(Wanpoa); 4, lateral view of corallum (Cairns, 2001,
pl. 2,h); b, calicular view of corallum, showing colo-
nial (polystomous) condition, resulting in flabello-
meandroid corallite series (arrows), note, the basal
part of the corallum is substantially enlarged, giving
it a globular shape (Cairns, 2001, pl. 2,7); ¢, close-
up of 4; d, close-up of .

Lamellophyllia CHEVALIER, 1962, p. 491 [*L. alloi-
teaui; M, holotype MNHN R10483]. Corallum
solitary, ceratoid, free, and slightly curved; epitheca
sensu lato absent; wall synapticulothecal, costate,
granular; Pourtales plan present in early ontoge-
netic stages, becoming increasingly lost in adult
stages; five cycles of septa present in type species;
septa compact; paliform lobes present; endotheca
sparse, mainly restricted to peripheral parts of
corallum; columella lamellar. [The holotype of the
type species is well described by Cairns (2001, p.
19, pl. 2,e-d).] Miocene: southern Europe. FiG.
11,2a—b. *L. alloiteaui, holotype, MNHN R10483,
middle Miocene, Italy (Turin); 4, calicular view of
corallum (Cairns, 2001, pl. 2,d); b, lateral view of
broken corallum (Cairns, 2001, pl. 2,c).

Leptopsammia MILNE EDWARDs & HAIME, 1848,
p- 90 [*L. stokesiana; M, holotype, NHMUK
1855.12.27.1.] Corallum solitary, ceratoid to
subcylindrical, firmly attached; epitheca sensu lato
present basally; synapticulotheca costate proximally;
septa compact, arranged normally (not Pourtales
plan); usually 4 to 5 cycles of septa present; axial
edges of S-Sz smooth, those of S3-S4 dentate to

Fic. 12. Dendrophylliidae (p. 15-16).
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laciniate; columella spongy, usually discrete; tabular
endothecal dissepiments present or absent; extant
species azooxanthellate. [See CalrNs (2001, p. 23)
for comments on type specimen. Type species is
best described by Cairns & Zisrowius (1997,
p. 186)]. Miocene—Holocene: southern Europe,
Miocene; northern Atlantic, southeastern Indian
Ocean, and western Pacific Ocean, 3-900 m depth,
Holocene. Fi16. 12,2a—b. *L. stokesiana, holo-
type, NHMUK 1855.12.27.1, Holocene (extant),
Philippines; 4, calicular view of corallum (Cairns,
2001, pl. 6,4); b, lateral view of corallum (Cairns,
2001, pl. 6,4).

Lobopsammia MiLNE EDwARDS & HAIME, 1848, p.

105 [*Lithodendron cariosum GOLDFUSS, 1826,
p. 45; SD MiLNE EpwarDs & HaiMmE, 1850, p.
liii; holotype, IPB 159-GoLDFUSS collection]
[=Placopsammia REUss, 1859, p. 486 (type, P
dichotoma, M)]. Colonial, dendroid, forming small
arborescent colonies by di- and tristomodaecal intra-
calicular budding; corallites often irregularly shaped
or elongate in outline; septa subcompact to porous;
wall synapticulothecal, costate; costae granular and
serrate by deep intercostal furrows; septa arranged
in Pourtales plan; columella trabecular, mesh-like
or made of twisted and elongate segments; endo-
theca sparsely present or absent; epitheca sensu lato
present at base. [The type species is described and
discussed by Cairns (2001, p. 36, pl. 13,a—c).]
Eocene—Oligocene: eastern, southern, and western
Europe, Eocene—Oligocene; northern Europe, Oligo-
cene. Fi16. 12,1a—b. *L. cariosa (GOLDFUSS),
holotype, IPB 159—GoLDFUSs collection, Eocene,
France; 4, lateral view of colony; 6, lateral view of
colony, close-up (2—b, new, Baron-Szabo).

Notophyllia DENNANT, 1899, p. 285 [*IV. semives-

tita; OD; holotype, NMV P27078] Corallum
solitary, cuneiform to compressed cylindrical;
asexually budding by transverse division, although
attached anthocyathus-stage not observed; antho-
cyathus free, usually with remnant of basal scar;
bands of epitheca sensu lato present (as in type
species) or absent; costae present in some species
(including type species), replaced by small spines
in others; septa compact, arranged in normal inser-
tion pattern (not Pourtales plan) in hexameral (as
in type species) or decameral symmetry; columella
spongy (as in type species) or lamellar (most other
species); endtheca absent; wall synapticulothecal;
extant species azooxanthellate. [The holotype of
the type species was revised and discussed in CAIRNS
(2001, p. 25-26, pl. 7,f,h—i; pl. 8,a—b)]. Miocene—
Holocene: Australasia, Miocene; southeastern Indian
Ocean, and southwestern Pacific Ocean, 22-458
m depth, Holocene. FiG. 13,1a—b. *N. semives-
tita, holotype, NMV P27078, Middle Miocene,
Australia (Gellibrand River, Victoria); #, calicular
view of corallum (Cairns, 2001, pl. 7,f); &, lateral
view of corallum (Cairns, 2001, pl. 7,7).

Palaeopsammia WANNER, 1902, p. 104 [*P multi-

Jformis; SD WELLS, 1936b, p. 122; lectotype, NRM
PZ-Cn 47549, from the Danian of Egypt (Babel
Jasmund), designated herein; type species best
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described and illustrated by BARON-SzaBO (2008, p.
35-39, pl. 2, fig. 5-6,8); discussions of the genus,
including its proposed junior synonyms given by
CAIRNS (2001), BARON-SzABO (2002, 2008), and
JeLL, Cook, & JELL (2011)] [=Diegosmilia ALLO1-
TEAU, 1958, p. 153 (type, Microseris complanata
COLLIGNON, 1931, p. 48, OD ALLOITEAU, 1958, p.
153); =Kumbiopsammia ALLOITEAU, 1958, p. 201
(type, K. besairiei, OD); =Pachycyathus ALLOITEAU,
1958, p. 96 (type, P cylindratus, OD); originally
grouped with Thecocyathidae VAUGHAN & WELLS,
1943, but study of holotype, MGSB 15700, from
the Campanian of northern Spain by BARON-SzABO
in 2005 (unpublished data) revealed that it showed
skeletal structures typical of Palacopsammia; =Patel-
locyathus REIG ORIOL, 1995, p. 21 (type, P, princeps,
OD); originally grouped with Caryophylliidae
DaNa, 1846, but holotype, MGSB 55845, from the
Campanian of northern Spain shows skeletal struc-
tures typical of Palacopsammia; =Sakalavicyathus
ALLOITEAU, 1958, p. 194 (type, S. collignoni, OD)].
Solitary, variably conical to patellate-subdiscoid;
costosepta irregularly porous, not arranged in Pour-
tales plan, but higher cycle septa (S4) frequently
merge with those of lower cycle (S3); paliform
structures present, variable in number and shape;
costae poorly developed, but represented by linear
arrangement of coarse granules; columella gener-
ally well developed, parietal, spongy-papillose;
endothecal dissepiments thin, vesicular; wall (para-)
synapticulothecal, (?pseudo-) septothecal when
secondarily thickened; epithecal sensu lato wall
present or absent. Lower Cretaceous (Valanginian)—
Paleocene: eastern Europe, Valanginian; southern
Europe, Barremian—Aptian; North America, Indian
Ocean; Caribbean, Upper Cretaceous; Indian Ocean,
Cenomanian; Australasia, southern Europe, Campa-
nian; North Africa, central, south, and west Asia,
Maastrichtian; central Asia, North Africa, North
America, Paleocene. FiG. 13,2a—b. *P. multi-
Sformis WANNER, 1902, lectotype, NRM PZ-Cn
47549 (designated herein), Danian of Egypt (Babel
Jasmund); &, calicular view of corallum (Baron-
Szabo, 2008, pl. 2,54); b, oblique view of base of
corallum (Baron-Szabo, 2008, pl. 2,50).

Paleoastroides CHEVALIER, 1962, p. 487 [*P. michelini;

OD; holotype MNHN R8466]. Massive, plocoid
coralla formed primarily by extracalicular budding,
occasionally intracalicular budding; wall synapticu-
lothecal, porous or in the form of a sharp ridge;
costae appear as finely serrate ridges; Pourtales plan
present; septa compact to subcompact, developed in
4-5 cycles in type species; higher-order septa often
irregularly fused; columella well developed, mesh-
like, made of elongate wavy segments that fuse with
elongate paliform lobes (P1—P3); exothecal dissepi-
ments rare; endothecal dissepiments subtabulate
to vesicular, rare. [The holotype of the type species
is described, discussed, and illustrated by CaIrNS
(2001, p. 27-28, pl. 9,¢-))1. Upper Cretaceous
(Maastrichtian)—Miocene: Caribbean, Maastrich-
tian; eastern and southern Europe, North America,
northern Asia, Paleocene; eastern and northern
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FiG. 13. Dendrophylliidae (p. 16-17).

Europe, Eocene; southern and western Europe,
Miocene. FiG. 13,3a—c. *R michelini, holotype,
MNHN R8466, middle Miocene; 4, upper surface
of colon; 4, close-up of 4; ¢, lateral view of corallum
showing tabular endothecal dissepiments (Cairns,
2001, pl. 9,¢, b, and 9j, respectively).

Pourtalopsammia CAIRNS, 2001, p. 22 [*Balanophyllia

togata VAN DER HORsT, 1927, p. 5; OD; holotype,
NHMUK 1939.7.20.501]. Corallum solitary,
variably conical to subcylindrical (sometimes scole-
coid), and attached; epitheca sensu lato well devel-
oped, covering basal synapticulotheca; coenosteum
distal to epitheca sensu lato covered with thin,
hispid ridges; septa compact, arranged normally
(not Pourtalés plan); three cycles of septa present
in type species; axial edges of S highly sinuous;
columella absent; endothecal dissepiments absent;
azooxanthellate. [A discussion of material later
grouped with type species is provided by CaIrns &
KELLER (1993, p. 275-276); genus monographed
and phylogenetic analysis based on morphology is
provided by Cairns (2001)]. Holocene (extant): off
South Africa, 155-775 m depth.——FiG. 14,1a—c.
*P rogara, USNM 91792, Holocene, Indian Ocean;
a, calicular view of corallum, off South Africa,
Meiring Naude Station, SM-226, 32°28.6°S,
28°58.8°E, 710-755 m depth (Cairns, 2001, pl.

4,f); b, USNM 91791, lateral view of corallum—
typically dominated by faster rates of vertical rather
than peripheral growth, resulting in subcylindrical
(regularly elongate) or scolecoid (irregular, worm-
like) shapes—covered by a well-developed epitheca
sensu lato (arrows), off South Africa, Meiring Naude
Station, SM—-232, 32°14.9°S, 29°10.4°E, 620-650
m depth, (Cairns, 2001, pl. 4,7); ¢, close-up of &.

Reussopsammia WELLS, 1937, p. 75 [*Stereopsammia

granulosa REUSs, 1864, p. 204; OD]. Corallum
produced by polystomodaeal intracalicular
budding, resulting in flabello-meandroid arrange-
ment of calices; costae granular; epitheca sensu
lato absent; septa probably subcompact to porous,
arranged normally (not Pourtalés plan), finely
granulated laterally; endothecal dissepiments prob-
ably weakly developed or absent; columella absent;
wall synapticulothecal, porous. [The type material
could not be located between 1999 and 2017,
and is presumed to be lost. The genus is discussed
and included in a phylogenetic analysis based on
morphology in CAIrRNs (2001, p. 36-37). Up to
the present, the only illustrations of this taxon are
the original figures in Reuss (1864, pl. 1,/a—2¢)
and reproductions thereof in VAUGHAN & WELLS
(1943, p. 342, pl. 50,10,10a—10c), WELLS (1956, p.
435, fig. 339,34—¢), and herein]. Oligocene: western
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Reussopsammia

FiG. 14. Dendrophylliidae (p. 17-19).

Europe. FiG. 14,2a—c. *R. granulosa (REUSS),
syntypes, Germany (Mainz area, marine sands of
the Welschberg at Waldbéckelheim); Reuss (1864,
pl. 1,1a-2c¢) illustrated two specimens; dimensions
of specimens herein are based on the original
description and illustrations in Reuss, 1964, p.
209 of pl. 1,7a—2¢ and caption in Reuss, 1864, p.
209, pl. 1,2a—c); a, syntype #1, calicular view of
one corallite (adapted from Reuss, 1864, pl. 1,16);
b—c, syntype #2; b, close-up view of lateral surface
of colony of ¢ (adapted from Reuss, 1864, pl. 1,2¢);
¢, calicular view of colony (adapted from Reuss,

1864, pl. 1,25).

Rhabdopsammia ALLOITEAU, 1952, p. 680 [*R.

languinei; OD; lectotype, MNHN R10960; lecto-
type designation by inference (ICZN, 1999, 74.6),
Avrorteau (1957, pl. 4,5a—b); Cairns (2001, p. 40,
pl. 13,i—k) did not regard this genus to be a dendro-
phylliid, but based on additional material and
re-examination of the type material, BARON-SzaBO
(1999, p. 453-455, pl. 2,4; and 2014, p. 46-47, pl.
48,4-5) considered it to be a dendrophylliid based

on the observations that its costal developments

correspond to genera such as Enallopsammia and
Stichopsammia; its septal arrangements resemble
those of e.g., Astroides, Enallopsammia, and Tubas-
traea; its corallum morphology and thecal structures
(endotheca and synapticulotheca) show affinities to
Tubastraea and a possible close relationship with
Areopsammia, as was discussed in BARON-SzABO
(2014, p. 46-47)] [=Elasmogyra BEAUVAIS, 1982, vol.
2, p. 118 (type, Aplosmilia crucifera FELIX, 1903, p.
302, OD]. Solitary, cylindrical to turbinate (coral-
lite diameter to around 18 mm in type species) and
colonial, arranged in flabello-meandroid (interme-
diate astonic stages) to subdendroid clumps (adult
stages); solitary stage probably with a corallite
height to 25 mm in the type species; budding
intracalicular; costosepta compact to subcompact,
often much thicker near wall partly due to merging
of adjacent septa (as in the presumably meandriniid
genus Dasmiopsis OPPENHEIM, 1930); septal flanks
covered with granules varying in size and shape
(rounded, pointed, flat, crispate, and others); septa
often normally arranged or weakly and irregularly
following Pourtales plan; endothecal dissepiments
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Rhizopsammia

Stichopsammia

FiG. 15. Dendrophylliidae (p. 19-20).

vesicular, numerous; columella trabecular and in
various spongy-papillose to segmented lamellar
shapes; synapticulae present; wall synapticulothecal
with sparsely occurring pores, in places secondarily
thickened, forming a septotheca. [New data by
BARON-SzABO (unpublished; material by Annemarie
Gerhard, Hamburg) identifies Cenomanian origins
of Rhabdophyllia. Also see BARON-SzABO (2014, p.
46-47, pl. 49,1-6 for more detailed discussion
of synonyms and type species.] Upper Cretaceous
(Cenomanian—Campanian): west Asia (Ajlun Moun-
tains, northern Jordan), Cenomanian; western
Europe, Turonian—Campanian. Fic. 14,3a—c.
*R. lanquinei, lectotype, MNHN R10960, Conia-
cian, France (Mazaugues, Var); 4, calicular view of
corallum; &, detail of lateral view of corallum; ¢,
lateral view of corallum (Cairns, 2001, pl. 13,7 j,
and 4, respectively).

Rhizopsammia VERRILL, 1870, p. 510 [*R. pulchra

VERRILL, 1870, p. 510; M; holotype, YPM 5375].
Corallum colonial, forming small reptoid colonies
by extracalicular stoloniferous budding; costosepta
compact; lateral flanks of septa finely granular;
Pourtalés plan present; pali absent; columella
spongy-papillose, usually small; synapticulothecal
wall often made of single or small number of
synapticular rings; small number of thin endothecal
dissepiments present deeper in corallum or absent;

extant species azooxanthellate. [Holotype of type
species revised and discussed in Cairns (2001, p.
26-27, pl. 8,¢—h). Based on the sequencing of three
genes, two mitochondrial and one nuclear, ArrI-
GONI and others (2014) considered this genus to be
paraphyletic]. Pliocene—Holocene: North America,
Pliocene; Australasia, Pleistocene; North and South-
west Atlantic Ocean (South Africa), western and
southeastern Indian Ocean, and western, central,
and southeastern Pacific Ocean, 0-278 m depth,
Holocene. FiG. 15,1. *R. pulchra VERRILL, 1870,
upper surface of holotype, YPM 5375, showing
corallites connected by stolon-like expansions from
their basal parts (arrows), forming a reptoid colony,
Holocene (extant), Pearl Islands, Gulf of Panama,

(Cairns, 2001, pl. 8,4).

Stichopsammia FELIX, 1885, p. 417 [*S. gyrosa; SD

FELIX, 1925, p. 165, holotype, MB K.4524]. Colo-
nial; corallum forming small, centimeter-sized
colonies by polystomodaeal intracalicular budding;
corallites linked in linear series (polycentric condi-
tion), resulting in flabellate branches; epitheca
sensu laro absent; costae finely granular; septa
subcompact to porous, arranged in Pourtales plan;
columella trabecular, made of lamellar segments
that often appear in mesh-like pattern; endothecal
dissepiments vesicular, paliform structures sparse;
synapticulothecal wall compact to porous; septo-



20

thecal developments irregularly present or absent.
[The genus is described and discussed by CaIrNs
(2001, p. 36).] Eocene—Miocene: North America,
western Europe, Eocene; southern Europe, Eocene—
Miocene. F1G. 15,2a—c. *S. gyrosa, holotype,
MB K.4524, Oligocene, Italy (Crosara); , lateral
view of colony; &, calicular view of colony, partially
polished; ¢, close-up of & (#—c, new, Baron-Szabo).

Thecopsammia POURTALES, 1868, p. 138 [* 7. socialis;

SD MARENZELLER, 1907, p. 8; syntypes, MCZ
5601, 2773 (five additional syntypes at NHM and
one at YPM 4764)]. Corallum solitary, trochoid,
firmly attached; septa compact, laterally covered
by rounded and spiny granules; epitheca sensu lato
always present, covering basal 20%-95% of synap-
ticulotheca; synapticulotheca thick (3-4 mm) and
hispid, not costate; Pourtalés plan present; paliform
lobes present or absent; columella small (less than
20% of corallite diameter) to moderate in size;
columella composed of several discrete lamellae that
are often slightly twisted, swirled, or fused together;
endotheca absent; azooxanthellate. [Type species is
best described by Cairns (1979, p. 188); additional
information on the genus with discussions provided
by Cairns (2001, p. 23-24). In having endothecal
dissepiments and porous costosepta that seem to be
arranged in a normal pattern (not Pourtales plan),
the material described from the Eocene of Ukraine
as 1. cyclindrica by KuzmicHevA (1987, p. 151-152,
pl. 26,5-6) differs from Thecopsammia but might
represent a rhizangiid or fungiid taxon. Therefore,
the Eocene material is excluded.] Holocene (extant):
North and west Atlantic Ocean, southwest Pacific
Ocean, 183-879 m depth.——FiG. 16,1a-b. *T.
socialis; a, calicular view of syntype, MCZ 5601, off
Florida, 183-549 m depth (Cairns, 2001, pl. 6,¢);
b, USNM 61828, lateral view of topotype, showing
firmly attached trochoid corallum (arrow), west
Atlantic Ocean (Eastward Station 34952), 30°12°N,
79°50.1"W, 610 m depth (Cairns, 2001, pl. 6,¢).

Trochopsammia PourTaLEs, 1878, p. 208 [*T. infun-

dibulum, M; syntypes, NHMUK 1939.7.20.430-
431 (two additional syntypes at MCZ 5607).
Corallum solitary, trochoid, attached; epitheca
sensu lato covering lower part of corallum; synap-
ticulotheca thick (i.e., as wide as septal thickness at
calicular edge), costate; septa compact; costae wide
(i.e., over five times width of intercostal striae) and
finely granular; septa arranged in normal insertion
pattern (not Pourtales plan); three cycles of septa
in type species, all septa about same size; columella
rudimentary or absent; endotheca present deeper in
corallum, sparse; azooxanthellate. [The type species
is best described by Cairns (1979, p. 194-195);
genus monographed and phylogenetic analysis
based on morphology provided by Cairns (2001).]
Holocene (extant): North and west Atlantic Ocean,
532-1472 m depth.——Fi1G. 16,2a—b. *T infun-
dibulum, syntype, MCZ 5607, off northwestern
Cuba (Blake Station 25), 1161-1472 m depth; 4,
calicular view of corallum (Cairns, 2001, pl. 5,0);
b, lateral view of corallum (Cairns, 2001, pl. 5,6).
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Tubastraea LessoN, 1829, p. 93 [*T. coccinea; M]

[=Agatheliopsis LOSER, 2014, p. 308 (type, A.
orientalis, OD); =Astropsammia VERRILL, 1869,
p. 392 (type, A. pedersenii; M); =Coenopsammia
MiLNE EDWARDs & HAIME, 1848, p. 106 (type, 1
coccinea LESSON, 1829, p. 93, SD MILNE EDWARDS
& HaME, 1850, p. liii, nom. van.; =Pachysammia
VERRILL, 1866, p. 30 (type, P valida, M); =Mora-
beza OcANA, BriTo, & EsriNnoza, 2019, p. 65
(type, M. benitoi Ocana & Brito, OD, OcaNa,
Brito & EspiNoza, 2019, p. 65); =Pachypsammia
CAIRNS, 2001, p. 28, nom. null., lapsus calami
pro Pachysammia VERRILL, 1866, p. 30]. Colo-
nial, cerioid, plocoid or variably branching (e.g.,
dendroid, phaceloid, subfaciculate); extant species
azooxanthellate; budding extracalicular and rarely
intracalicular (BoscHMA, 1953); corallum of
most species plocoid (including type species)
with corallites originating from thick, common
basal coenosteum, but 7. micranthus (EHRENBERG,
1834, p. 304) with large, erect, dendroid colonies;
synapticulotheca thin and highly porous; granular
costae usually present; epitheca sensu lato absent
or ?present (see STOLARSKI, 1996, pl. 17,4a-b);
corallites of plocoid coralla flush with coenosteum
or highly exsert; coenosteum porous, reticulate
or granular; corallites invariably over 4 mm in
diameter; septa compact, normally arranged, but
higher-cycle septa often having dentate or laciniate
axial edges that are fused to lower-cycle septa
(but not in Pourtalés plan); columella spongy
to irregular trabecular (e.g., type species), often
fused to axial ends of septa; endothecal dissepi-
ments subtabulate, common; paliform structures
absent. [Based on the sequencing of three genes,
two mitochondrial and one nuclear, ARRIGONI and
others (2014) considered this genus to be mono-
phyletic. The holotype is probably lost. According
to WELLS (1936b, p. 132), the holotype is deposited
at MNHN, but could neither be found in 1999 nor
has it been included in the collections database of
the MNHN (colhelper.mnhn.fr), as of February
2019). The type species is well described by Cairns
(2001, p. 28-29, pl. 10,i—j.] Upper Cretaceous
(Maastrichtian)—Holocene: west Asia, Maastrich-
tian; Antarctica, North America, Eocene; western
Europe, Miocene, Central America, sub-Saharan
Africa, Pleistocene; west Atlantic (introduced), and
all regions of Indian and Pacific Oceans, 0-110 m
depth, Holocene. Fi6. 17,1a—b. *T. coccinea,
Holocene (extant); 2, USNM 83660, upper surface
of topotype, Tahiti (Atimaono Bay), 7 m depth
(Cairns, 2001, pl. 10,5); 4, topotype, USNM
46973, cross view of corallites, which are typically
enclosed by a highly porous synapticulothecal wall
(arrows), Bartolomé, Galdpagos, 20-27 m depth,
(Cairns, 2001, pl. 10,4).

Wadeopsammia WELLS, 1933, p. 227 [*Trochosmilia

nodosa WADE, 1926, p. 26; OD; holotype, USNM
132703]. Corallum solitary, free, and trochoid,
curved, with a small or slightly expanded base,
which may enclose a small tabular cavity; upper
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Tubastraea

Wadeopsammia

FiG. 17. Dendrophylliidae (p. 20).

surface broad, nearly flat; septa irregularly porous,
margins beaded or dentate; lateral septal flanks
covered by granules varying in size and shape (e.g.,
long spiny, small rounded); Pourtalés plan present;
costae coarsely granular; columella solid, formed
by cemented axial edges of septa; wall synapticu-
lothecal, incomplete, irregularly internally thick-
ened by stereome; endothecal dissepiments thin,

few in number; epitheca sensu lato absent; small
portions of septothecal patches irregularly present.
[Holotype USNM 132703 is described by CAIrNS,
2001, p. 20-21, pl. 3,/~, and by BArRON-SzaBO,
2002, p. 78-79, pl. 57,3—4 and 2008, p. 40, pl.
3,1a-b.] Upper Cretaceous (Maastrichtian): North
America. FiG. 16,3a—b. *W. nodosa (WADE),
holotype, USNM 132703, USA (Tennessee, Coon

continued on p. 26
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TasLE 1. Synopsis of dendrophylliid genera, including a short characterization and stratigraphic ranges.

Dendrophylliid genera

Geographic distributions

Stratigraphic ranges

Remarks

Dendrophyllia
Blainville, 1830, p.

319 [*Madrepora ramea
Linnaeus, 1758, p. 797;
SD Milne Edwards &
Haime, 1850, p. liii]

Cretaceous: Caribbean,

East Asia, western Europe;
Paleogene: Australasia, Europe,
North Africa, North and
South America, northern and
Southeast Asia, sub-Saharan
Africa; Neogene: Australasia,
Caribbean, Melanesia, North
America, Southeast Asia,
southern Europe (cosmopolitan
in Miocene); Holocene: North
and southwest Atlantic, off
South Africa, all regions of
Indian and Pacific Oceans,
1-1200 m depth

Upper Cretaceous
(Campanian)—
Holocene

Lectotype designation by
Zibrowius (1980); contains
junior synonym Brasseyia
Wright, 1882; genus
considered to be polyphyletic
by Arrigoni and others (2014)

Areopsammia Dietrich,
1917, p. 307 [*A.
mastrichtensis Dietrich,

1917, p. 307; M]

Cretaceous: western Europe

Upper Cretaceous
(Maastrichtian)

Contains the junior synonym
Porosmilia Umbgrove,

1925; Cairns (2001) and
Baron-Szabo (2008) provide
additional information on
the genus

Astroides Quoy &
Gaimard, 1827, p. 187
[*A. luteus; M]

Neogene: eastern, southern
and western Europe; Holocene:
northeast Atlantic Ocean, 0-30
m depth

Miocene—Holocene

Together with Paleoastroides,
Rhabdopsammia, and
Tubastraea, this genus has the
best-developed endotheca of
the dendrophylliids

Balanophyllia Wood,
1844, p. 11 [*B.
calyculus; M]

Cretaceous: western Europe,
Indian Ocean, south and

west Asia, southern Europe,
Australasia, Indian Ocean;
Paleogene: Australasia, Europe,
Americas, sub-Saharan Africa;
Neogene: Australasia, Central
and North America, east and
Southeast Asia, Melanesia,
northern, southern, and
western Europe, (cosmopolitan
in the Miocene); Holocene:
cosmopolitan, 0-1150 m depth

Upper Cretaceous
(Santonian)—Holocene

Neotype established by
Cairns (2001); contains

the junior synonyms
Blastopsammia Klunzinger,
1879; Ceratopsammia
Alloiteau, 1958; Clonotrochus
Schathiutl, 1863; Eupsammia
Milne Edwards & Haime,
1848; llerdosmilia Reig Oriol,
1997; Osteodes Conrad, 1855;
and Rhodopsammia Semper,
1872; genus considered to be
polyphyletic by Arrigoni and
others (2014)

Balanopsammia Ocaia Holocene: northeast Atlantic Holocene Transitional between

& Brito, 2013, p. 89 Ocean (Cape Verde Islands), Balanophyllia and

[*B. wirtzi; OD] 0-10 m depth Cladopsammia, differing from
former by being colonial,
differing from latter in having
closely adjacent corallites and
a different cnidome

Bathypsammia Holocene: northwest Adantic ~ Holocene Lectotype designation and

Marenzeller, 1907,

p. 8 [*Thecopsammia
tintinnabulum
Pourtales, 1868, p. 138;
OD]

Ocean, 183-805 m depth

type best described by Cairns
(1979)
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Dendrophylliid genera

Geographic distributions

Stratigraphic ranges

Remarks

Blastozopsammia
Filkorn & Pantoja-
Alor, 2004, p. 505 [*B.
guerreroterion; OD]

Cretaceous: Central America

Lower Cretaceous
(Albian)-Upper
Cretaceous (lower
Cenomanian)

Type material best described
by Filkorn & Pantoja-Alor
(2009, p. 105-109); possibly

zooxanthellate

Cahuzacopsammia
Chaix, 1999, p. 806
[*C. meandrinoides;

OD]

Paleogene: western Europe

Oligocene

Has very irregularly developed
synapticulothecal wall that is
compact in some areas and
highly porous in others

Cairnsipsammia Baron-
Szabo, 2015, p. 223
[*C. merbeleri; OD]

Cretaceous: western Europe

Lower Cretaceous
(upper Barremian—
lower Aptian)

Oldest known colonial
dendrophylliid; possibly

zooxanthellate

Cladopsammia Lacaze-
Duthiers, 1897, p. 208
[*C. rolandi; M)

Neogene: western Europe,
Sub-Saharan Africa; Holocene:
all regions of Atlantic Ocean,
and western, central, and
southeastern Pacific Ocean,

0-470 m depth

Miocene-Holocene

Type species best described by
Zibrowius (1980); additional
information on type species
provided by Cairns (2001);
genus considered to be
polyphyletic by Arrigoni and
others (2014)

Dichopsammia Song,
1994, p. 213 [*D.
granulosa; OD]

Holocene: northwest Pacific

Ocean, 20-30 m depth

Holocene

Has the special feature of
developing new corallites

in pocket-like enclosures
inside the mother/parent
corallite, similar to the
“Taschenknospung’ in

some amphiastraeid and
heterocoeniid genera;
contains the junior synonym
Schizopsammia Cairns, 1994

Duncanopsammia
Wells, 1936a, p. 547
[*Dendrophyllia axifuga
Milne Edwards &
Haime, 1848, p. 101;
OD]

Neogene: Melanesia;
Holocene: western Pacific,
southeastern Indian Ocean,

reef depths

Pliocene—Holocene

Type species well described by
Veron & Pichon (1980); genus
presumed to be zooxanthellate
by Veron & Kelley (1988)

Eguchipsammia Cairns, Neogene: Caribbean; Miocene—Holocene Lectotype designated and
1994, p. 85, nom. nov. Holocene: North and type species best described by
pro Alcockia Eguchi, southwest Atlantic Ocean, Cairns (1994)
1968, p. 63, (type, A. western Indian Ocean, western
wellsi; OD] and central Pacific Ocean,

25-1050 m depth
Enallopsammia Paleogene: Polynesia; Neogene:  Eocene-Holocene Revisions of genus by

Michelotti in
Sismonda, 1871, p. 31
[*Coenopsammia scillae
Seguenza, 1864, p.
125; M]

Australasia, Europe; Holocene:
all regions of Atlantic, Indian,
and Pacific Oceans, except

for northeastern Pacific and
northeastern Indian Oceans,
110-2165 m depth

Zibrowius (1973) and Cairns
(2001); contains the junior
synonym Anisopsammia
Marenzeller, 1904

Endopachys Lonsdale,
1845, p. 514 [*E.
alatum; SD Wells,
1975, p. 1731

Paleogene—Neogene: North
America; Neogene: Australasia,
east and Southeast Asia;
Holocene: off South Africa, all
regions of Indian and Pacific
Oceans except for northeastern

Indian Ocean, 37-386 m depth

Eocene-Holocene

Contains the junior synonym
Rhectopsammia Vaughan, 1900
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Dendrophylliid genera

Geographic distributions

Stratigraphic ranges

Remarks

Endopsammia Milne
Edwards & Haime,
1848, p. 91 [*E.
philippensis; M]

Holocene: northern Indian
Ocean, and western, central
and southeastern Pacific

Ocean, 0-73 m depth

Holocene

See Cairns (2001) for
comments on type specimen;
type species best described by
Cairns & Zibrowius (1997)

Explanaria Lamarck,
1816, p. 254 [*E.
mesenterina Lamarck,
1816, p. 254; SD
Wells, 1986, p. 20]

Cretaceous: western Europe;
Paleogene: Central America,
south Asia, southern and
western Europe; Neogene:
Australasia, eastern and
southern Europe, east, south,
Southeast, and west Asia,
Melanesia; Holocene: Indo-
west Pacific, reef depths

Upper Cretaceous
(Santonian)
Oligocene—Holocene

Formerly placed as a junior
synonym of Turbinaria Oken,
1815, but according to ICZN
decision 417, 1956 the names
proposed by Oken (1815)

are rejected; contains the
junior synonyms Gemmipora
Blainville, 1830; Zurbinacis
Quenstedt, 1880; extant
forms zooxanthellate; genus
considered to be polyphyletic
by Arragoni & others (2014)

Heteropsammia Milne
Edwards & Haime,
1848, p. 89 [*H.
michelinii; M]

Neogene: east and Southeast
Asia, sub-Saharan Africa;
Holocene: northern and
southeastern Indian Ocean,

and western and central Pacific

Ocean, 1-622 m depth

Miocene-Holocene

Adult corallum free and
mobile, globular in shape;
juvenile coralla usually attached
to small gastropod shells;
extant forms zooxanthellate or
azooxanthellate, depending on
depth and latitude; holotype
of type species well described
by Hoeksema & Borel Best
(1991), and Cairns (2001)

Lamellophyllia
Chevalier, 1962, p. 491
[*L. alloiteaui; M)

Neogene: southeasterm Europe

Miocene

Holotype of the type species
well described by Cairns
(2001)

Leptopsammia Milne
Edwards & Haime,
1848, p. 90 [*L.
stokesiana; M|

Neogene: southern Europe;
Holocene; northern Atlantic,
southeastern Indian Ocean,
and western Pacific Ocean,

3-900 m depth

Miocene—Holocene

See Cairns (2001, p. 23) for
comments on type specimen;
type species best described by
Cairns & Zibrowius (1997)

Lobopsammia

Milne Edwards &
Haime, 1848, p. 105
[*Lithodendron cariosum
Goldfuss, 1826, p. 45;
SD Milne Edwards &
Haime, 1850, p. liii]

Paleogene: Europe

Eocene—Oligocene

Type species described and
discussed by Cairns (2001);
contains the junior synonym
Placopsammia Reuss, 1859

Notophyllia Dennant,
1899, p. 285 [*N.
semivestita; OD]

Neogene: Australasia;
Holocene: southeastern Indian
Ocean, and southwestern

Pacific Ocean, 22-458 m depth

Miocene—Holocene

Holotype of type species
revised and discussed in Cairns
(2001)

Palaeopsammia
‘Wanner, 1902, p.

104 [*P multiformis
‘Wanner, 1902, p. 105;
SD Wells, 1936b, p.
122]

Lower Cretaceous: eastern
and southern Europe; Upper
Cretaceous: Australasia
Caribbean, central, south,
and west Asia, Indian Ocean,
North Africa, North America,
southern Europe; Paleogene:
Central Asia, North Africa,
North America

Lower Cretaceous
(Valanginian)—
Paleocene

Lectotype designation herein;
contains the junior synonyms
Diegosmilia Alloiteau, 1958;
Kumbiopsammia Alloiteau,
1958; Pachycyarhus Alloiteau,
1958; Patellocyathus Reig
Oriol, 1995; Sakalavicyarhus
Alloiteau, 1958; type species
best described and illustrated
by Baron-Szabo (2008)
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Dendrophylliid genera  Geographic distributions Stratigraphic ranges Remarks

Paleoastroides Upper Cretaceous: Caribbean; ~ Upper Cretaceous Together with Astroides,

Chevalier, 1962, p. 487  Paleogene: Europe, North (Maastrichtian)— Rhabdopsammia, and

[*P michelini; OD] America, Northern Asia; Miocene Tubastraea, this genus has the

Neogene: southern and western best-developed endotheca of
Europe the dendrophylliids; holotype

of type species described,
discussed, and illustrated by
Cairns (2001)

Pourtalopsammia Holocene: off South Africa, Holocene Discussion of material later

Cairns, 2001, p. 22 155-775 m depth grouped with type species

[*Balanophyllia rogara provided by Cairns & Keller

van der Horst, 1927, p. (1993)

5; OD]

Reussopsammia Paleogene: western Europe Oligocene The only illustrations of

Wells, 1937, p. 75 this taxon are the original

[*Stereapsammia figures in Reuss (1864), and

granulosa Reuss, 1864, reproductions thereof in

p. 204; OD] Vaughan & Wells (1943),
Wells (1956), and herein

Rhabdopsammia Upper Cretaceous: west Asia Upper Cretaceous Contains the junior synonym

Alloiteau, 1952, p. 680
[*R. lanquinei; OD]

(Cenomanian—
Campanian)

western Europe

Elasmogyra Beauvais, 1982;
together with Astroides,
Paleoastroides, and Tubastraea,
this genus has the best-
developed endotheca of the
dendrophylliids

Rhizopsammia Verrill,
1870, p. 510 [*R.
pulchra; M]

Neogene: Australasia, North Pliocene—Holocene
America; Holocene: North

and southwest Atlantic Ocean

(South Africa), western and

southeastern Indian Ocean,

and western, central, and

southeastern Pacific Ocean,

0-278 m depth

Genus considered to be
paraphyletic by Arrigoni &
others (2014)

Stichopsammia Felix,
1885, p. 417 [*S.
gyrosa; SD Felix, 1925,
p. 165]

Paleogene: North America, Eocene-Miocene
western Europe; Paleogene—

Neogene; southern Europe

Type species described and
discussed by Cairns (2001)

Thecopsammia Holocene: North and west Holocene Type species best described
Pourtales, 1868, p. 138 Adlantic Ocean, southwestern by Cairns (1979); additional
[*T socialis; SD] Pacific Ocean, 183-879 m information with discussions
depth provided by Cairns (2001)
Trochopsammia Holocene: North and west Holocene Type species best described by

Pourtales, 1878, p. 208
(*T. infundibulum; M|

Atlantic Ocean, 532-1472 m
depth

Cairns (1979)

Table 1 continued on p. 26
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Dendrophylliid genera  Geographic distributions

Stratigraphic ranges Remarks

Tubastraea Lesson,
1829, p. 93 [*T.

coccinea; M)

Upper Cretaceous: west Asia;
Paleogene: Antarctica, North
America; Neogene: Central
America, sub-Saharan Africa,
western Europe; Holocene:
west Atlantic (introduced),
and all regions of Indian and
Pacific Oceans, 0-110 m
depth

Type species well described by
Cairns (2001); contains the
junior synonyms Agatheliopsis
Léser, 2014; Astropsammia
Verrill, 1869; Coenopsammia
Milne Edwards & Haime,
1848; Morabeza Ocana,
Brito, & Espinoza, 2019;
Pachysammia Verrill, 1866;
Pachypsammia Cairns, 2001;
genus considered to be
monophyletic by Arrigoni
and others (2014); together
with Astroides, Paleoastroides,
and Rhabdopsammia,

this genus has the best-
developed endotheca of the
dendrophylliids

Upper Cretaceous
(Maastrichtian)—
Holocene

Wadeopsammia
Wells, 1933, p. 227
[*Trochosmilia nodosa
Wade, 1926, p. 26;
OD]

Upper Cretaceous: North
America

Holotype described by Cairns
(2001) and Baron-Szabo
(2002, 2008)

Upper Cretaceous
(Maastrichtian)

continued from p. 21
Creek); 4, calicular view of corallum (Cairns, 2001,
pl. 3,7); b, lateral view of corallum (Cairns, 2001,

pl. 3.1).
UNCERTAIN POSITION

The following were originaly considered
dendrophylliid but are of uncertain position.

Aplopsammia ALLOITEAU, 1958, p. 146 [*A. colli-
gnoni; OD; holotype, MNHN M05014]. Corallum
solitary, ceratoid, free; theca finely granular; colu-
mella spongy-papillose; synapticulae and sparsely
occurring, thin, vesicular endothecal dissepiments
present; dendrophylliid wall structures present;
Pourtalés plan septal development unclear (see
discussion in CAIrNS, 2001, p. 37).

Calostylopsis ALLOITEAU, 1958, p. 148 [*C. sakala-
vensis; OD; holotype MNHN-F-M05021]. Not
a scleractinian; belongs to the Spongiomorpha
(personal communication, BABA SENOWBARI-
DARYAN, 2004).

Desmopsammia Rets, 1889, p. 108 [*Desmophyllum
subcylindricum PuiLieer, 1851, p. 81; SD FELIX,
1925, p. 158; type material not located]. Septa in
Pourtalés plan; unclear whether corallum is colonial
or solitary; could be closely related to the colonial
genus Cladopsammia or to the solitary genus Bala-
nophyllia (see discussion in CAIrRNs, 2001, p. 37).

Makridinophyllia KuzmiCHEVA, 1987, p. 152 [*M.
makridini; OD; holotype, MGU N185/880, not
located]. According to original description, solitary,
mushroom-like corallum attached; septa arranged
in Pourtales plan; costae numerous; columella

elliptical in shape; original illustration of holotype
differs significantly from description in matters of
coloniality and septal arrangement (see CAIRNS,
2001, p. 38 for discussion).

Spongiopsammia KuzMmICHEVA, 1987, p. 153 [*S.
amitrovi; OD; holotype, MGU N185/885, not
located]. Not a scleractinian; although described
as a dendrophylliid, aspects of features described
as septa and columella suggest probably coralline
demosponge (see CAIRNS, 2001, p. 41 for discus-
sion).

Stereopsammia MILNE EDWARDS & HAIME, 1850, p.
liii [*S. humilis; OD; holotype, NHMUK 49580].
Similar to Tubastraea LEssoN, 1829, but holotype
badly damaged, impossible to properly characterize
(see CAIRNS, 2001, p. 37 for discussion).

ABBREVIATIONS FOR
MUSEUM REPOSITORIES

EWHA: Department of Biology, College of Natural
Sciences, Ewha Womans University, Seoul, Republic
of Korea

IPB: Institut fiir Paldontologie der Universitit Bonn,
Bonn, Germany

IGM: Museo de Paleontologia de Instituto de Geo-
logia, Universidad Nacional Autonoma de Mexico,
Mexico City

MB: Museum fiir Naturkunde, Berlin, Germany

MCZ: Museum of Comparative Zoology, Harvard
University, Cambridge, Massachusetts, USA

MMC: Musco del Mar de Ceuta, Ceuta, Spain

continued on p. 28
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TaBLE 2. Key characteristics of dendrophylliid genera. Present (x); present or absent (+/-); abundant (++);

weakly developed (--); character absent (empty box).

. Sym-
Corallum | Budding Wall Septa Columella bionts
= =
Ke < . <
Y . £ colonial g =
characteristics | 5 5 3 -
3 g 51— &
of the s Al 5| o E
. = O @ QL 131 15y 38 o Q9
Dendrophylliid 5% . £ E 212l 8|22 £l
2 —
H3| 2 < |3 g 18l 8| gl ® <=8
genera o= s |3 2, = 2| S| &2 g T
SEE2 2 |¥ |E 21z 8|+ 5|8 S| E¢g
g 23 =
gEIZEE| =SS |8 | g g |45 3| g S |33
o | sh| 808 BB N 8 & g | = <9
=) ggloel.L|o Sl 29 |8 =" =} = Z) ~ = £
£ | EZ|E52|5|8 |2 ~|€ |Z|8|E | 5| E 5l == i
S |2 agl 29 25| &l8 |[E|&] ¢S gl .8 == X <
S ES| B8 E|E |22 52|88 5|H 5| E| & g 3
2 | 2|85 ¥|8 |52l &g |&|8|2 | & 5| g2 RIS
Dendrophyllia X X - | x |+~ X X |+~ +-]| x | x AZ
Areopsammia x x |+~ x -- -- ?
Astroides x x | x +- | x |+~ x x | +/-|+/-| x AZ
Balanophyllia x +- | x x | x| +/- x | x AZ
Balanopsammia | x | x x x | x x | x| +/- - | x AZ
Bathypsammia x ++ | x x x x AZ
Blastozopsammia x x | x x x -1 -] x - +-| (?)z
Cahuzacopsammia x x x x| x| x x | x ? ?
Cairnsipsammia x | % [+-| x x |+~ x| x| x [++[+/-| x | x| x +-1 (22
Cladopsammia x x +- | x X [++| x ++ | x +-| AZ
Dichopsammia X x X x | x - x X | - z
Duncanopsammia x x x |+~ x| x| x x x z
Eguchipsammia X x | +- X X | x| x| x x | x +-| AZ
Enallopsammia x x x x| x +/-|+/-| x +-| AZ
Endopachys x X x | x| +- x | x x | AZ
Endopsammia x x | x x +- - | x AZ
Explanaria x x | x |+/- x x| x [+/-] = |4/~ x | x | x +-| z
Heteropsammia | x X x X X | x| x| - X | x +-| AZZ
Lamellophyllia x x x +/-| - x x| x ?
Leptopsammia x X | % x +/- x| x AZ
Lobopsammia x x x x | x| +- x | x| x ?
Notophyllia x +- | x x +/-| x x AZ
Palacopsammia X +-| x| x X X - | ++ X ?
Paleoastroides x | x| +- X x| x| x|—-|-]x ++ x ?
Pourtalopsammia | x ++ | x x X AZ
Reussopsammia x x x x +/- x ?
Rhabdopsammia | x | x | x x x | x x| x |- |+- x | x| x ?
Rhizopsammia X X X X x | +/- x | x AZ
Stichopsammia x x x |+~ x| x| - x x - 2
Thecopsammia X x | % X X X +-| AZ
Trochopsammia | x x | x x x | +/- AZ
Tubastraca X x | x [+-] ? | x X x | x| x| x|x AZ
Wadeopsammia | x x |+~ x| x| - x x ?
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NMNH: National Museum of Natural History, Smith-
sonian Institution, Washington, D.C., USA

MNHN: Museum National d’Histoire Naturelle,
Paris, France

MPUR: Museo di Paleontologia, Universita di Roma,
Rome, Italy

NHM: Natural History Museum of Los Angeles,
California, USA

NHMUK: The Natural History Museum, London, UK

NHMW: Naturhistorisches Museum Wien, Vienna,
Austria

NMYV: National Museum of Victoria, Melbourne,
Australia (now the Museum of Victoria)

NRM: Naturhistoriska Riksmuseet, Stockholm, Sweden

SMEF: Forschungsinstitut Senckenberg, Senckenberg
Museum, Frankfurt, Germany

SNSB-BSPG: Bayerische Staatssammlung fiir Palion-
tologie und historische Geologie, Munich, Germany

TIUS: Institute of Geology and Paleontology, Tohoku
(Imperial) University, Sendai, Japan

USNM: United States National Museum, Washing-
ton, D.C., USA (collections of which are now in
the NMNH

wamu: Walsermuseum Riezlern, Riezlern, Vorarlberg,
Austria

YPM: Yale Peabody Museum, New Haven, Connecti-
cut, USA

REFERENCES

Alloiteau, James. 1952. Embranchment des Coelen-
térés. II. Madréporaires post-paléozoiques. /n J.
Piveteau, ed., Traité de Paléontologie 1. Masson.
Paris. p. 539-684.

Alloiteau, James. 1957. Contribution 4 la systématique
des madréporaires fossiles. Centre National Recher-
che Scientifique. Paris. 462 p.

Alloiteau, James. 1958. Monographie des Madréporai-
res fossiles de Madagascar. Annales Géologiques de
Madagascar 25:1-218, pl. 1-38.

Arrigoni, Roberto, Y. F. Kitano, Jarostaw Stolarski, B.
W. Hoeksema, Hironobu Fukami, Fabrizio Stefani,
Paolo Galli, Simone Montano, Elisa Castoldi, &
Francesca E Benzoni. 2014. A phylogeny reconstruc-
tion of the Dendrophylliidae (Cnidaria, Scleractinia)
based on molecular and micromorphological criteria,
and its ecological implications. Zoologica Scripta.
[doi:10.1111/zsc.12072].

Baron-Szabo, R. C. 1999. Taxonomy of Upper Cre-
taceous scleractinian corals of the Gosau Group
(Weissenbachalm, Steiermark, Austria). /» H. Lo-
bitzer & P. Grecula, eds., Geologie ohne Grenzen.
Festschrift 150 Jahre Geologische Bundesanstalt.
Abhandlungen der Geologischen Bundesanstalt
56(2):441-464.

Baron-Szabo, R. C. 2002. Scleractinian Corals of the
Cretaceous. A Compilation of Cretaceous Forms
with Descriptions, Illustrations and Remarks on
Their Taxonomic Position. Published by the author.
Knoxville, Tennessee. 538 p., 142 pl., 86 fig.

Baron-Szabo, R. C. 2008. Corals of the K/T-boundary:

Scleractinian corals of the suborders Dendrophyl-

liina, Caryophylliina, Fungiina, Microsolenina, and
Stylinina. Zootaxa 1952:1-244, pl. 1-21, fig. 1-37.

Baron-Szabo, R. C. 2014. Scleractinian corals from the
Cretaceous of the Alps and Northern Dinarides with
remarks on related taxa. Abhandlungen der Geolo-
gischen Bundesanstalt 68:1-287, pl. 1-88, fig. 1-22.

Baron-Szabo, R. C. 2015. A new dendrophylliid coral
genus Cairnsipsammia from the Lower Cretaceous of
western Austria (Anthozoa; Scleractinia; Vorarlberg;
Schrattenkalk Formation [upper Barremian—lower
Aptian]). Proceedings of the Biological Society of
Washington 128(4):216-226.

Beauvais, Marcel. 1982. Révision systématique des
Madréporaires des couches de Gosau (Crétacé supéri-
eur, Autriche). Travaux du Laboratoire de Paléontolo-
gie des Invertébrés 2:1-278; vol. 4 (atlas): pl. 1-71.

Blainville, H. M. de. 1830. Zoophytes. /n J. L. M.
Defrance, ed., Dictionnaire des Sciences naturelles.
Tome 60. E G. Levrault. Paris. p. 274-364.

Boschma, Hilbrand. 1953. On specimens of the coral
genus Tubastraea, with notes on phenomena of fis-
sion. Studies on the Fauna of Curacao and other
Caribbean Islands 4(1):109-119, pl. 9-12.

Briiggemann, Frances. 1877. Notes on stony corals in
the collection of the British Museum. The Annals
and Magazine of Natural History, including Zoology,
Botany, and Geology 113:415-421.

Cairns, S. D. 1979. The deep-water Scleractinia of
the Caribbean Sea and adjacent waters. Studies on
the Fauna of Curagao and other Caribbean Islands
57:1-341.

Cairns, S. D. 1994. Scleractinia of the Temperate North
Pacific. Smithsonian Contributions to Zoology
557:1-150, 3 fig., 42 pl.

Cairns, S. D. 2001. A generic revision and phyloge-
netic analysis of the Dendrophylliidae (Cnidaria,
Scleractinia). Smithsonian Contributions to Zoology
Number 615:1-75.

Cairns, S. D., & N. B. Keller. 1993. New taxa and
distributional records of azooxanthellate Scleractinia
(Cnidaria, Anthozoa) from the tropical south-west
Indian Ocean, with comments on their zoogeography
and ecology. Annals of the South African Museum
103(5):213-292, 2 fig., 13 pl.

Cairns, S. D., & Helmut Zibrowius. 1997. Cnidaria
Anthozoa: azooxanthellate Scleractinia from the
Philippine and Indonesian regions. Mémoires
du Muséum National d’Histoire Naturelle 172:
27-243.

Chaix, Christian. 1999. Cahuzacopsammia meandri-
noides nov. gen. et sp., Scléractiniaire Dendrophyl-
liidé de I'Oligocene supérieur d’Aquitaine (France).
Geobios 32(6):805-813. 4 fig.

Chevalier, J.-P. 1962. Recherches sur les Madrépo-
raires et les Formations Récifales Miocenes de la
Meéditerranée Occidentale. Mémoires de la Société
Géologique de France 40:1-562, pl. 1-26.

Collignon, Maurice. 1931. La faune du Cénomanien
A fossiles pyriteux du Nord de Madagascar. Annales
de Paléontologie 20:41-104, 2 pl.

Conrad, T. A. 1847. Observations on the Eocene
formation and descriptions of one hundred and five



Dendrophylliidae 29

new species of that period, from the vicinity of Vicks-
burg, Mississippi, with an appendix. Proceedings
of the Academy of Natural Science of Philadelphia
3:1-708.

Conrad, T. A. 1855. Observations on the Eocene
deposit of Jackson, Mississippi, with descriptions of
thirty-four new species of shells and corals. Proceed-
ings of the Academy of Natural Sciences of Philadel-
phia 7:257-263.

Dana, J. D. 1846a. United States Exploring Expedition
during the years 1838-1842 under the command
of Charles Wilkes, U.S.N. Structure and Classifica-
tion of Zoophytes. Lea & Blanchard. Philadelphia.
7-132 p.

Dana, J. D. 1846b. United States Exploring Expedition
during the years 1838-1842 under the command of
Charles Wilkes, U.S.N. Volume 7. Zoophytes. Sher-
man. Philadelphia. 740 p.

Dennant, John. 1899. Descriptions of new species
of corals from the Australian Tertiaries, Part 2.
Transactions of the Royal Society of South Australia
23:281-287, pl. 9-10.

Dietrich, W. O. 1917. Areopsammia, eine neue
cupsammide Koralle aus der obersten Kreide.
Sitzungsberichte der Gesellschaft Naturforschender
Freunde zu Berlin 4:303-307.

Duncan, P. M. 1884. A revision of the families and
genera of the Sclerodemic Zoantharia, Ed. & H.,
or Madreporaria (M. Rugosa excepted). Journal of
the Linnean Society of London, Zoology 18(104—
105):1-204.

Durham, J. W. 1949. Ontogenetic stages of some
simple corals. Bulletin of the Department of Geo-
logical Sciences, University of California, Berkeley
28(6):137-172, pl. 4-5, 17 fig.

Eguchi, Motoki. 1968. The Hydrocorals and Scleractin-
ian Corals of Sagami Bay Collected by His Majesty
the Emperor of Japan. Maruzen Co., Ltd. Tokyo. xv
+221 p., 70 pl.

Ehrenberg, C. G. 1834. Die Corallenthiere des rothen
Meeres physiologisch Untersucht und systematisch
Verzeichnet. Beitrige zur physiologischen Kenntniss
der Corallenthiere im allegemeinen, und besonders
des rothen Meeres, nebst einem Versuche zur phy-
siologischen Systematik derselben. Abhandlungen
der Koniglichen Akademie der Wissenschaften zu
Berlin 1832:225-380.

Felix, J. P. 1885. Kritische Studien iiber die Tertiire
Korallen-Fauna des Vicentins nebst Beschreibung
einiger neuer Arten. Zeitschrift der Deutschen
geologischen Gesellschaft 37:379-421, pl. 17-19.

Felix, J. P. 1903. Studien iiber die korallenfiihrenden
Schichten der oberen Kreideformation in den Alpen
und den Mediterrangebieten. Palacontographica
49. E. Schweizerbart’sche Verlagsbuchhandlung (E.
Nigele). G.m.b.H. Stuttgart. p. 163-359.

Felix, J. P. 1925. Anthozoa Eocaenica et Oligocaenica.
In Carl Diener, ed., Fossilium Catalogus. Animalia.
Teil 28. W. Junk. Berlin. 296 p.

Filkorn, H. E, & Jerjes Pantoja-Alor. 2004. A new Early
Cretaceous coral (Anthozoa, Scleractinia, Dendro-
phylliina) and its evolutionary significance. Journal

of Paleontology 78(3):501-512.

Filkorn, H. E, & Jerjes Pantoja-Alor. 2009. Cretaceous
corals from the Huetamo region, Michoacdn and
Guerrero, southwestern Mexico. Universidad Na-
cional Auténoma de México, Instituto de Geologfa,
Boletin 116:1-169.

Fromentel, L. E. G. de. 1860. Polypiers. n J. Martin,
ed., Paléontologie stratigraphique de I'Infralias
du départments de la Cote d’Or suive d’un aper-
cu paléontologique sur le méme assises dans le
Rhoéne, ’Ardéche et I'Isere. Mémoires de la Société
Géologique de France, 2e série 7:1-100.

Fukami, Hironobu, C. A. Chen, A. F. Budd, Allen
Collins, Carden Wallace, Y.-Y. Chuang, Chienhsun
Chen, C.-E Dai, Kenji Iwao, Charles Sheppard, &
Nancy Knowlton. 2008. Mitochondrial and nuclear
genes suggest that stony corals are monophyletic but
most families of stony corals are not (Order Sclerac-
tinia, Class Anthozoa, Phylum Cnidaria). Plos One
[doi: 10.1371/journal.pone.0003222].

Goldfuss, G. A. 1826. Petrefacta Germaniae. Volume 1.
Verlang von Arnz & Co. Diisseldorf. 114 p.

Goode, G. B., & T. H. Bean. 1895. Oceanic Ichthyol-
ogy: A treatise on the deep-sea and pelagic fishes of
the world, based chiefly upon the collections made by
the Steamers Blake, Albatross, and Fish Hawk in the
northwestern Atlantic, with an atlas containing 417
figures. Smithsonian Contributions to Knowledge
981:iv-xxxv + 1-553.

Gray, J. E. 1847. An outline of an arrangement of stony
corals. Annals and Magazine of Natural History 19:
120-128.

Gregory, J. W. 1900. On the geology and fossil corals
and echinids of Somaliland. Quarterly Journal of the
Geological Society of London 56: 26-45.

Hocksema, B. W., & Maya Borel Best. 1991. New ob-
servations on scleractinian corals from Indonesia. 2.
Sipunculan-associated species belonging to the gen-
era Heterocyathus and Heteropsammia. Zoologische
Mededelingen 65(16):221-245, 31 fig.

ICZN (International Commission of Zoological
Nomenclature) 1956. Opinion 417. Rejection for
nomenclatural purposes of volume 3 (Zoologie) of
the work by Lorenz Oken entitled Okens Lehrbuch
der Naturgeschichte published in 1815-1816. Bul-
letin of Zoological Nomenclature 14:1-42.

ICZN (International Commission of Zoological No-
menclature). 1999. International Code of Zoological
Nomenclature, 4th edition. International Trust for
Zoological Nomenclature. London. xxix + 306 p.,
online version: http://www.iczn.org/.

Jell, J. S, A. G. Cook, & P. A. Jell. 2011. Australian
Cretaceous Cnidaria and Porifera. Alcheringa 35(2):
241-284.

Kitahara, M. V., S. D, Cairns, Jarostaw Stolarski,
David Blair, & D. J. Miller. 2010. A comprehensive
phylogenetic analysis of the Scleractinia (Cnidaria,
Anthozoa) based on mitochondrial CO1 sequence
data. Plos One [doi 10.1371/journal.pone.0011490].

Klunzinger, C. B. 1879. Die Korallenthiere des Roten
Meeres. Theil 2, Abschnitt 2. Gutmann. Berlin. 88
p-» 10 pl.

Kiihn, Othmar. 1965. Korallen und Bryozoen aus der
bayerischen Molasse. Mitteilungen der Bayerischen



30 Treatise Online, number 118

Staatssammlung fiir Paldontologie und Historische
Geologie 5:29-68, pl. 3.

Kuzmicheva, E. 1. 1987. Verkhnenelovye paleogenovye
korallij SSSR [Upper Cretaceous and Paleogene
corals of the USSR]. Nauka. Moskva. 187 p., 32 pl.
In Russian.

Lacaze-Duthiers, Henri de. 1897. Faune du Golfe du
Lion. Coralliaires Zoanthaires Sclérodermés (deux-
itme mémoire). Archives de Zoologie Expérimentale
et Générale, 3e (série 5) 1-249, 12 pl.

Lamarck, J.-B. P de. 1816. Histoire naturelle des animaux
sans vertebres. Tome second. Verdiere. Paris. 568 p.
Lea, Isaac. 1833. Contributions to Geology. Carey, Lea

and Blanchard. Philadelphia. 227 p., 6 pl.

Lesson, R. P. 1829. Zoophytes. /n Voyage medical
autour du Montie execute par 'ordre du Roi sur Ia
Corvetre de Sa Majeste Ta Coquille. pendant les annees
1822. 1823. 1824, et 1825 por M. L. I. Duperey,
Capitaine de Fregate. Zoologie 2(2):1-151, pl. 1-16

Linnaeus, Carl von. 1758. Systema naturae per regna
tria naturae, secundum classes, ordines, genera, spe-
cies, cum characteribus, differentiis, synonymis, locis.
Tomus 1. 824 p.

Lonsdale, William. 1845. Account of twenty-six spe-
cies of Polyparia obtained from the Eocene Tertiary
Formation of North America. Quarterly Journal of
the Geological Society of London 1:509-533.

Loser, Hannes. 2014. Revision of the Cretaceous coral
family Agatheliidae. Neues Jahrbuch fiir Geologie
und Paldontologie, Abhandlungen 273(3):299-318.

Loser, Hannes. 2016. Catalogue of Cretaceous Cor-
als. Volume 4: Systematic Part. CPress Verlag. is
Dresden. 710 p.

Luz, B. L. P, Kdtja Capel, S. N. Stampar, & M. V.
Kitahara. 2015. Description of the mitochondrial
genome of the tree coral Dendrophyllia arbuscula
(Anthozoa, Scleractinia). Mitochondrial DNA,
Early Online:1-2 [DOI:10.3109/19401736.2015.
1060435].

Marenzeller, Emil von. 1904. Steinkorallen. Wissen-
schaftliche Ergebnisse der Deutschen Tiefsee-Expedi-
tion auf dem Dampfer “Valdivia” 1898-1899. Band
7(3):261-318, pl. 14-18.

Marenzeller, Emil von. 1907. Tiefseckorallen. /» Exepe-
dition S.M. Schiff “Pola” in das Rote Meer (24).
Uber den Septennachwuchs der Eupsamminen E. H.
Denkschriften der Kaiserlichen Akademie der Wis-
senschaften. Mathematisch-Naturwissenschaftliche
Classe 80A:1-12.

Milne Edwards, Henri, & Jules Haime. 1848. Recher-
ches sur les polypiers (3). Monographie des Eupsam-
mides. Annales des Sciences naturelles, série 3. Tome
10. Martinet. Paris. p. 65-114, pl. 1.

Milne Edwards, Henri, & Jules Haime. 1850. A mono-
graph of the British fossil corals (First Part). Tertiary
and Cretaceous. Monographs of the Palacontographi-
cal Society 3:i-Ixxxiv, 1-71, pl. 1-11.

Milne Edwards, Henri, & Jules Haime. 1851. Monogra-
phie des polypiers fossiles des terrains palzozoiques,
précédée d’un tableau général de la classification des
polypes. Archives du Muséum d’Histoire Naturelle
5:1-502, pl. 1-20.

Morren, C. F. A. 1828. Responsio ad quaestionem
propositam a nobilissimo disciplinarum mathemati-
carum et physicarum ordine in academia Gronin-
gana. Propositam: Quaeritur descriptio Coralliorum
fossilium in Belgio repertorum. Annales Academiae
Gandavensis: 1-76, 22 pl.

Ocafia, Oscar, & Alberto Brito. 2013. Balanopsammia
wirtzi, a new genus and species of coral (Anthozoa:
Scleractinia: Dendrophylliidae) from the Cape Verde
Islands: A comparative study with the Mediterranean
Cladopsammia rolandi. Revista de la Academia Ca-
naria de Ciencias 25:87-104.

Ocafia, Oscar, Alberto Brito, & José Espinosa. 2019. A
new Dendrophyllidae (Anthozoa: Scleractinia) from
the Cabo Verde Archipelago. Avicennia 24:65-68.

Oken, Lorenz. 1815. Lehrbuch der Naturgeschichte.
III Zoologie. August Schmid und Comp. Leipzig-
Jena. 850 p.

Oppenheim, Paul. 1930. Die Anthozoen der Gosau-
schichten in den Ostalpen. Privately published.
Berlin-Lichterfelde. 604 p.

Pallas, P. S. 1766. Elenchus Zoophytorum sistens
generum adumbrationes generaliores et specierum
cognitarum succinctas descriptiones cum selec-
tis auctorum synonymis. Hagae-Comitum, apud
Franciscum Varrentrapp. Francofurti ad Moenum.
Frankfurt/Main. 451 p.

Philippi, R. A. 1851. Verzeichniss der in der Gegend
von Magdeburg aufgefundenen Tertidrversteinerun-
gen. Palacontographica 1:42-90, 1 pl.

Picciani, Natasha, D. O.Pires, & H. R. Silva. 2011.
Cnidocysts of Caryophylliidae and Dendrophyl-
liidae (Cnidaria: Scleractinia): Taxonomic distri-
bution and phylogenetic implications. Zootaxa
3135:35-54.

Potts, D. C. 1995. Case 2900: Porites Link, 1807,
Galaxea Oken, 1815 and Dendrophyllia de Blain-
ville, 1830 (Anthozoa, Scleractinia). Proposed
Conservation. Bulletin of Zoological Nomenclature
52(2):142-147.

Pourtales, L. E de. 1868. Contributions to the fauna of
the Gulf Stream at great depths (series 2). Bulletin
of the Museum of Comparative Zoology, Harvard
College 1(7):121-141.

Pourtales, L. F. de. 1871. Deep-Sea corals. 7z Illustrated
Catalogue of the Museum of Comparative Zoology
at Harvard College, 4. Memoir of the Museum of
Comparative Zoology 2:1-93, 8 pl.

Pourtales, L. F. de. 1878. Reports on the results of
dredging, under the supervision of Alexander Agassiz,
in the Gulf of Mexico, by the United States Coast
Survey Steamer “Blake”: Corals. Bulletin of the
Museum of Comparative Zoology, Harvard College
5(9):197-212, 1 pl.

Quenstedt, F. A. 1880. Réhren- und Sternkorallen
(Band 6, Teil 2). In E A. Quenstedt, ed., Petrefac-
tenkunde Deutschlands. III. Sternkorallen. Fues’s
Verlag. Leipzig. p. 625-912.

Quoy, J. R. C., & J. P. Gaimard. 1827. Observations
Zoologiques faites 4 bord de I’Astrolabe, en Mai
1826, dans le Détroit de Gibraltar. Annales des Sci-
ences Naturelles 10:172-193, pl. 4-6, 9.



Dendrophylliidae 31

Reig Oriol, J. M. 1995. Madreporarios cretdcicos.
Published by the author. Barcelona. 62 p.

Reig Oriol, J. M. 1997. Géneros y especies nuevas de
Madreporarios cretdcicos. Published by the author.
Barcelona. 45 p.

Reis, O. M. 1889. Die Korallen der Reiter Schichten.
Geognostische Jahreshefte 2:91-162.

Reuss, A. E. 1859. Uber einige Anthozoen aus den
Tertidrschichten des Mainzer Beckens. Sitzungsbe-
richte der Kaiserlichen Akademie der Wissenschaften
Wien, Mathematisch-Naturwissenschaftliche Classe
35:479-488, 2 pl.

Reuss, A. E. 1864. Uber Anthozoen und Bryozoen
des Mainzer Tertidrbeckens. Sitzungsberichte der
Kaiserlichen Akademie der Wissenschaften Wien,
Mathematisch—Naturwissenschaftliche Classe 50:
197-210, 3 pl.

Romano, S. L., & S. R. Palumbi. 1996. Evolution of
Scleractinian Corals inferred from Molecular Studies.
Science 271:640-642, 1 fig.

Schathiutl, K. E. E. von. 1863. Siid-Bayerns Lethaea
Geognostica: der Kressenberg und die siidlich von
ihm gelegenen Hochalpen geognostisch betrachtet
in ihren Petrefacten. Verlag Leopold Voss. Leipzig.
487 p., 98 pl., 2 maps.

Semper, C. G. 1872. Ueber Generationswechsel bei
Steinkorallen und {iber das M. Edwards’sche Wachs-
thumsgesetz der Polypen. Zeitschrift fiir Wissen-
schaftliche Zoologie 22(2):235-280, pl. 16-21.

Seguenza, Giuseppe. 1864. Disquisizioni paleonto-
logiche intorno ai Corallarii fossili delle rocce ter-
tiarie del distretto di Messina. Memorie della Real
Accademia di Scienze Torino (2). 21:1-156, 15 pl.

Sismonda, Eugenio. 1871. Matériaux pour servir a la
paléontologie du terrain tertiaire de Piémont. Memo-
rie della Reale Accademia delle Scienze di Torino
(serie 2) 25:21-107, pl. 1-10.

Song, J.-I. 1994. A Systematic Study on the Korean An-
thozoa, 15: Dichopsammia granulosa New genus and
new species (Dendrophylliidae, Scleractinia, Zoan-
tharia). Korean Journal of Zoology 37:213-221, 5 pl.

Squires, D. E. 1958. The Cretaceous and Tertiary corals
from New Zealand. New Zealand Geological Survey
Palacontological Bulletin 29:1-107, 16 pl.

Stolarski, Jarostaw. 1996. Paleontological results of
the Polish Antarctic Expeditions, Part II: Paleogene
corals from Seymour Island, Antarctic Peninsula.
Palacontologia Polonica 55:51-63, pl. 14-17, 7 fig.

Umbgrove, J. H. F. 1925. Die Anthozoa uit het Maas-
trichtsche tufkrift. Leidse Geologische Mededelingen
1:83-126, pl. 8-11.

Van der Horst, C. J. 1926. Madreporaria: Eupsammi-
dae. The Transactions of the Linnean Society of
London 19(1):43-53.

Van der Horst, C. J. 1927. Eupsammid Corals from
South Africa. Union of South Africa Fisheries and
Marine Biological Survey Report, 5. Special reports
1(2):1-7, 4 fig., 2 pl.

Vaughan, T. W. 1900. The Eocene and Lower Oli-
gocene coral faunas of the United States with de-
scriptions of a few doubtfully Cretaceous species.

Monographs of United States Geological Survey
39:1-263, pl. 1-24.

Vaughan, T. W. 1918. Some shoal-water corals from
Murray Island (Australia), Cocos Keeling Islands,
and Fanning Island. Papers from the Department
of Marine Biology of the Carnegie Institution of
Washington 9(213):49-234, pl. 20-93.

Vaughan, T. W., & J. W. Wells. 1943. Revision of
the suborders, families, and genera of the Sclerac-
tinia. Geological Society of America Special Papers
44:1-363, pl. 1-51.

Veron, J. E. N., & R. Kelley. 1988. Species stability in
reef corals of Papua New Guinea and the Indo Pacific.
Memoir, Association of Australasian Palacontologists
6:1-69, 20 fig.

Veron, J .E. N., & M. Pichon. 1980. Scleractinia of
Eastern Australia. Part 3. Australian Institute of
Marine Science Monograph Series 4. For 1979. p.
1-422, 857 fig,

Verrill, A. E. 1866. Synopsis of the polyps and corals
of the North Pacific Exploring Expedition, under
Commodore C. Ringgold and Captain John Rodgers,
U.S.N., from 1853 to 1856. Collected by Dr.
Wm. Stimpson, naturalist to the expedition. With
descriptions of some additional. Proceedings of the
Essex Institute 5:17-50.

Verrill, A. E. 1869. On new and imperfectly known
echinoderms and corals. Proceedings of the Boston
Society of Natural History 12:381-396.

Verrill, A. E. 1870. Review of the corals and polyps of
the west coast of America. Transactions of the Con-
necticut Academy of Arts and Sciences 1:377-558,
pl. 5-10.

Wade, Bruce. 1926. The Fauna of the Ripley Formation
on Coon Creek, Tennessee. United States Geological,
Survey Professional Paper 137:1-272, 72 p.

Wanner, Johannes. 1902. Die Fauna der obersten weis-
sen Kreide der libyschen Wiiste. Palacontographica
30:91-151, pl. 13-19.

Wells, J. W. 1933. Corals of the Cretaceous of the At-
lantic and Gulf Coastal Plains and Western Interior
of the United States. Bulletins of American Paleontol-
ogy 18:83-288, pl. 14-29.

Wells, J. W. 1936a. A new genus of the madreporar-
ian family Eupsammiidae. The Annals and Maga-
zine of Natural History (series 10) 18:546-549,
pl. 8.

Wells, J. W. 1936b. The nomenclature and type species
of some genera of Recent and fossil corals. American
Journal of Science 31:97-134.

Wells, J. W. 1937. New genera of Mesozoic and Ceno-
zoic corals. Journal of Paleontology 11:73-77.

Wells, J. W. 1956. Scleractinia. /n R. C. Moore, ed.,
Treatise on Invertebrate Paleontology, Part F. Coel-
enterata. The Geological Society of America & The
University of Kansas Press. New York & Lawrence.
p. 328-444.

Wells, J. W. 1975. A new species of Endopachys (An-
thozoa: Scleractinia) from the Miocene of Florida.
Tulane Studies in Geology and Paleontology 11:173—
175, 1 pl.



32 Treatise Online, number 118

Wells, J. W. 1986. A list of scleractinian generic and
subgeneric taxa, 1758-1985. Fossil Cnidaria &
Porifers Newsletter 15:1-69.

Wood, S. V. 1844. Descriptive catalogue of the Zoo-
phytes from the Crag. The Annals and Magazine of
Natural History 13:10-21.

Wright, Bryce. 1882. On some new species of corals.
The Annals and Magazine of Natural History, (series
5) 9:73-78, pl. 2-4.

Youssef, M. H., & S. A. Salama. 1969. Contribution
to the coral fauna of the Maastrichtian—Paleocene

“Paper Shales” and “Snow White Chalk” of the oases

of the south western desert of Egypt. Bulletin de
I'Institut Egyptien 51:73-98.

Zibrowius, Helmut. 1973. Revision des especes actuelles
du genre Enallopsammia Michelotti, 1871, et
description de E. marenzelleri, nouvelle espece bathyale
a large distribution: Océan Indien et Atlantique
Central (Madreporaria, Dendrophylliidae). Beaufortia
21(276):37-54, 3 pl.

Zibrowius, Helmut. 1980. Les Scléractiniares de la
Méditeranée et de I'Atlantique Nord-Oriental. Mé-
moires de 'Institut Océanographique, Monaco 11:

1-284.



