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FOREWORD

This NMFS Circular 1s part ol the subsenies **Marnine Flora and Fauna of the Northeastern United Siates,”
which consists of onginal, sllusirared, modern manuals on the identification, classification, and general biology
of the estuanne and coasial marine plants and animals of the Northeastern Umited States. The manuals are
puhtished at irregular intervals on as many taxa of the region as there are specialists available to collaborate in
their preparation.

Geographic coverage of the "*Marine Flora and Fauna of the Northeastern United States™ 15 planned to
include organisms [rom the headwaters of estuarics scaward (0 approximately the 200 m depth on the continental
shelf from Maine to Virginia, but may vary somewhat with cach major taxon and the interests of collaborators.
W henever possible representative specimens dealt with in the manuals are deposited in the reference collections of
major museums ot the region.

The **Marnne Flora and FFauna ot the Northeastern United States' s being prepared in collaboration with
swslematic specialints in the Umited States and abroad. Each manual s based primanily on recent and ongoing
revisionary systematic research and a fresh examinaton of the plants and ammals. Each major taxon, treated in a
separate manual, mcludes an introduction, ilustrated glossary, uniform onginally illustrared keys, annotaled
checklint with mformation when available on distribution, habitat, hife history, and related biology, references to
the major Inerature of the group, and a systematic index.

These manuals are intended for use by biology students, biologists, biological oceanographers, informed
laymen, and others wishing 10 1dentify coastal organisms for this region. Often they can serve as guides 1o
addiwonal informanan about species or groups.

The manuals are an outgrowth of the widely used “‘Keys to Manne Invertebrates of the Woods Hole
Region:’ edited by R. |. Smith in 1964, and produced under the auspices of the Systematics Ecology Program,
Marine Biological Lahoratory, Woods Hole, Mass. Alter a sufficient number of manuals of related taxonomic
groups have been published, the manuals will be revised, grouped, and issued as special volumes, which will
consist of compilations for phyla or groups of phyla.



Marine Flora and Fauna of the Northeastern
United States. Scleractinia

STEPHEN D. CAIRNS!

ABSTRACT

This manual discusses the 14 species af seleractinian corals hnawea from the northeastern U nited States coast
from Virginia (o Nova Scotia. bollowing a hrief introduction to the general biology and morphology of
Scleractinia, an illusirated dichotomaus key and two tabular heys are given for ese species. An annotaled
systematic lish includes complele geographic and hathy melric ranges, references 1o pertinent literature, and, for
some species, ecologieal and tanonomic nates. Zaogeographic affinilies of the fauna are briefly discussed. A

selected hibliography is prosvided.

INTRODUCTION

Fourteen species of stony corals (order Scleractinia) are
known from off the northeastern coast from Chesapeake Bay to
southern Nova Scotia of which only one, Astrangia
astreiformis, occurs at depths shallow enough to be collected
routinely by snorkeling or scuba diving. The remaining species
are usually collected by benthic trawls or dredges and occur as
deep as 3,200 m off the northeast coast. Much research has been
done on the easily accessible A. astreiformis, but little more than
physical descriptions and distributions are known for the deeper
water species. All 14 species are included in this report.

Of these 14 species, 13 are ahermatypic; i.e., they do not
possess symbiotic zooxanthellae (a unicellular dinoflagellate) in
their endodermal tissue. Individual colonies of A. astreiformis
may or may not have zooxanthellae, depending perhaps on
water temperature or light intensity; more frequently this species
lacks the symbionts. The term ahermatypic is thus a
physiological condition determined by ecological factors and
therefore is not a character of great value in classification.

Ahermatypic corals have been equated with deepwater corals,
solitary corals, or nonreef building corals. This is an
oversimplification; in fact, many species occur in shallow water,
and some large, colonial deepwater (500-800 m) ahermatypes
(e.g., Lophelia prolifera, Enaliopsammia profunda) form the
framework for reeflike structures. 1t is true, however, that all
deepwater corals are ahermatypic because below the euphotic
zone the zooxanthellae, being plants, cannot photosynthesize.
Not restricted by the generally higher (often tropical)
temperature and light requirements that zooxanthellae impose
on hermatypic corals, the ahermatypes inhabit a more extensive
geographic range. They are found in all oceans from the
Norwegian Sea (1at.70°30 'N) to the Ross Sea, Antarctica
(1at.78°29'S), from 0-6,328 m depth (Keller 1976), and in
temperatures of - 1.1°C to over 29°C.

Scleractinia are monoecious or dioecious; in either case their
motile larval form is a planula capable of remaining planktonic
for weeks. In addition to sexual reproduction, some species
propagate by asexual budding and others have remarkable
powers of regeneration. For instance, the corallum of
Dasmosmilia lymani usually splits longitudinally into several

Department ol seriebrate Zoologs, National Museum ol Narural Histon
Stithsoman Iistutian, Washimeton, D.C 20560,

fragments, each wedge-shaped piece subsequently producing
1-30 small buds growing directly from the mesenterial tissue. It
is rare to find a specimen of D. lymani that grew directly from a
planula, i.e., not attached to an inside fragment of a parent
specimen.

All planulae need a hard substrate on which to settle.
Following settlement and subsequent growth, corals may either
remain attached to the substrate or become free, lying
unattached on the substrate. The attached corallum usually
reinforces its base of attachment by various means, whereas the
subsequently unattached corallum becomes free by lacking
reinforcement of an originally weak attachment or by
completely overgrowing the substrate, as in the case of a sand
particle. Some unattached species (e.g., Caryophyllia ambrosia)
become top-heavy, fall to one side, but subsequently reorient
their calices toward an upright position, producing a horn-
shaped corallum.

The scleractinian fauna of the northeastern coast of the
United States is relatively low in diversity when compared to
other areas in the western Atlantic, even when the reef corals
(hermatypes) are excluded from consideration. For example,
there are approximately 160 species of Scleractinia in the
Caribbean: 76 deepwater (over 200 m) ahermatypes (Cairns
1979), about 30 exclusively shallow-water ahermatypes, and
about 54 hermatypic species. In the region between north
Florida and Cape Hatteras there are about 40 species known: 28
deepwater ahermatypes (Cairns 1979), about 8-10 exclusively
shallow-water ahermatypes, and several hardy hermatypic
species, i.e., Solenoastrea, Siderastrea, Oculina. In the western
Atlantic north of the North Carolina-Virginia border there are
17 species known, 16 deepwater ahermatypes and one
exclusively shallow-water species, A4. astreiformis. Fourteen of
these 17 species are treated in this work, the other three:
Vaughanella margaritata (Jourdan, 1895); Fungiacyathus durus
Keller, 1976; and F. marenzelleri (Vaughan, 1906) are known
from localities north of Maine. Other species occurring south of
the area of consideration for this manual that may subsequently
be found there include: Dendrophyilia gaditana (Duncan, 1873);
Pourtalosmilia conferta Cairns, 1978; Concentrotheca
laevigata (Pourtales, 1871); and Polymyces fragilis (Pourtales,
1868).

The 14 species of Scleractinia known from off the
northeastern coast of the United States are, in general, widely
distributed species. Six are cosmopolitan and seven are amphi-



Atlantic. Of the latter, five are primarily cold temperate, one
(A. astreiformis) is found both in temperate and tropical waters,
and one (Deliocyathus italicus) is primarily a tropical species
with northern limits in the cold temperate region. Only one
species, Enallopsammia profunda, is endemic to the western
Atlantic and is most common in the warm temperate region.

MORPHOLOGY

The calcareous skeleton of a scleractinian coral, the corallum,
may be composed of numerous individual units producing a
colonial corallum or it may be a solitary coral with only one unit
produced by one polyp. The shape of the corallum of solitary
corals is important at the generic and specific levels and is
commonly described in geometric terms (e.g., conical, trochoid,
cylindrical); shapes of colonial corals are described by branching
pattern,

Corals may be either attached to the substrate or unattached
(free), this difference usually being consistent at the species
level. If attached, the base of the coral is firmly cemented to a
hard surface. A solitary attached coral usually has a stemlike
pedicel directly above the base (Fig. 1), which supports the
calice, the round to elliptical oral surface of the corallum. The
solitary attached coral often reinforces its attachment by
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Figure |.—Cutaway drawing of hypotbetical solitary coral illustrating

morphological features.

thickening its pedicel, expanding its base, and, in some species,
producing anchoring rootlets or adding successive rings of
compartmentalized, concentric chambers around the base and
pedicel. A solitary unattached coral usually has a flat or bowl-
shaped base and lacks the pedicel. The sides or walls of solitary
corals and corallites of colonies are termed the theca. This theca
may be granular or porcelaneous in texture and often bears
longitudinal ridges called costae corresponding to the larger
septa. Skeletal deposits formed between individual corallites of
a colony are called coenosteum.

The calice of most species is regularly and hexamerally
subdivided by radial partitions, called septa. The six largest
septa, divide the calice into six equal areas or systems (Fig. 2),
and comprise the first cycle of septa. The second cycle also con-
sists of six septa which are generally smaller and occur halfway
between the first cycle septa. The 12 third cycle septa are formed
in each space created by the previous 12 septa. Calices with 6-7
cycles of septa (192-384 septa) are known. Septa with the upper
edges extending above the theca are termed exsert septa.
Sometimes one or several adjacent septa of a calice are extreme-
ly exsert and bent over the calice, forming a hoodlike structure
called a rostrum (e.g., see figure of Enallopsammia rostrata).
Small accessory lobes are sometimes present on the inner edges
of the septa of certain cycles. These are called pali (singular:
palus), or paliform lobes, and are often used as a generic level
character. Directly in the center of the calice there is often a
structure called a columella, which may appear as a lamella
(lamellar), a spongy mass (trabecular), a single rod (styliform), a
field of simple or twisted rods (papillose, fascicular), or simply a
fusion of the inner edges of the larger septa (rudimentary). The
type of columella is often used to distinguish genera and
subgenera.

——1 SYSTEM

Figure 2.—Diagram of relative sizes and positiou of septa in a calice
containing three cycles (24 septa). Nambers refer to the cycle to which
the septum belongs; onmly the upper right system is completely
numbered.



KEYS TO THE SCLERACTINIA OF THE NORTHEASTERN COAST OF THE UNITED STATES

The identification and classification of Scleractinia depend
entirely on characteristics of the corallum; therefore, it is
generally necessary to remove the tissue from the corallum
before using the keys. This is easily accomplished by soaking the
coral in full-strength commercial bleach for several hours
followed by thorough rinsing. The specimens should then be

stored dry.

An illustrated, dichotomous key is presented first, followed
by two tabular keys to the same species: one keying the colonial
species and the other, the solitary ones. A blank space in the
tabular key indicates that this character does not apply to this
species.

DICHOTOMOUS KEY

1 Corallum solitary (see tabular BRI 1 s B el sl P e, e RS R P 2
1 Corallum colonial (see tabular RVPER - 0 07100 e ol st 0 aomerees o el e g 10
2 (/) Corallum fIFnly SUERCHETRGSIBBIIANG . - v oo et v et oo 3
2 () Corallum unattached or attached to small fragment of parent specimen ............................. ... .. 4
3 (2) Five or more cycles of septa (>96 septa); septa and theca thick, robust; theca granular and costate; inner

b e -2 A BT R S OSS s a e Desmophyllum cristagalli

Figure 3. —Desmophylium cristagalli: side view,
Scale: 3 cm.

Figure 4. —Javania caillesi: A, side view of specimen with
damaged upper septai edges; B, side view of specimen with intact
septs, Mustrating broad, encrusting attachment. Scales: 1 cm.

3 (2)  Usually four cycles of septa (48 septa), occasionally 64 septa; septa and upper theca very delicate; theca
smooth and porcelaneous: inner septal edges sinuous (Fig. 4A, Biels ol ot 1 L) 0 Ry Javania cailleti



4 (2) Palior-paliformilobesipresenty. Tkl i r Sl R AR TN R R 0 AR T e e 5

4 (2) Paliorpaliformlobes absent. . ... ... ... ittt i i e e i i e e 7

5 (4) Corallum attached to fragment of parent corallum or has broken base; corallum fragile, easily fragmented;
paliform lobes often multilobate and indistinguishable from the columella (Fig. 5A,B) ............... Dasmosmilia lymani

Figure 5.—Dasmosmilia lymani: A, fragment of larger parent corallum with three small coralla asexually budding from parent; B, side view of Intact
corallum. Scale: 2 cm.

5 (4) Corallum free, base intact; corallum strong, not easily fragmented; pali single-lobed and distinct from col-
el U L el N, L A Bl TR B o o Bl S L B T e 6

6 (5) Pali (12-18) of uniform size occur on inner edges of third cycle septa; corallum a curved cone (horn-
shaped); calicular diameterupto40mm (Fig. 6) ....... ... ... Caryophyllia ambrosia ambrosia

Figure 6.— Caryophyllia ambrosia ambrosia:  side view
showing crown of pali and several central columellar
ribbons. Scale: 2 cm.

6 (5) Pali of different sizes occur on first, second (sometimes missing), and third cycle septa; corallum conical but
not curved; calicular diameter rarelyover ISmm (Fig. TA,B) ..... ... .. . i il i Deltocyathus italicus

4



7 (4) Corallum discoidal; base flat (Fig. 8) ..
............................ Fungiacyathus fragilis

Figure 8.—Fungiacyathus fragilis: Calicular
view of slightly damaged specimen. Scale: 1 cm.

7 (4) Corallum conical, compressed-coni-
cal, or fragmented; basenot flat ................ 8

Figure 7.—Deltocyathus italicus: A, caficular view showing
sepial and palar armng and columells; larger pali before
third cycle septa, smaller before first cycle septa; pali missing
before second cycle; B, side view. Scales: 5 mm.




8 (7)  Rudimentary columella formed by fusion of lower inner edges of larger septa; corallum usually intact\

8 (7)  No columella; corallum invariably fragmented —_ N
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Figure 10.—Fiabellum alabastrum: A, calicular view showing constricted calice; B, side view. Scale: 2 cm.
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10 (/)  Corallum encrusting, rarely producing short, stubby branches; inner edges of septa dentate;

corallites directly
adjacent (Fig. 12)

....................................................................... Astrangia astreiformis

Figure 12.—Astrangia astreiformis: an average-sized
colony encrusting a rock. Scale: 2 cm.

10 (/)  Corallum branching, arborescent; inner edges of septa smooth; corallites not directly adjacent

11 (10) Colonies uniplanar, with calices arranged on only one side;

each calice bordered proximally by a rostrum
(hood) (Fig. 13A, B)

................................................................... Enallopsammia rostrata

1: 3 L’J‘
Y {
\ i

Figure 13.—Enallopsammia rostrata: A, a branch from part of a larger colo-
ny; note triangular swellings (rostra) beneath each calice. Scale: 2 cm. B, en-
..:I;.... : largement of rostrum of one calice. Scale: 3 mm,

Il ({0) Colonies bushy, with calices randomly arranged on branches; no calicular rostra

7



12 (/1) Columella present; septa not exsert; coenosteum finely
porous, especially near calices; usually only 24 septa per
calice (Fig. 1) ..o e Enallopsamnna profunda
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Figure 14.—FEnallopsammia profunda: = branch from \ P ¥
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12 (//) Columella absent; septa exsert; cocnostcum nol porous; M
usually more than 24 (up to 60) septapercalice. ... ... ... .. ... ... 13
4
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13 (12) Calices in the process of intratentacular division r“"'iﬂ"
common (various stages of splitting usually pre- i o,
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13 (12) Calices in process of intratentacular division rare (most calices, even
terminal ones, appear discrete); septa not hexamerally arranged;
calices up to 15 mm in calicular diameter; coenosteal costae rarely
extend more than 5 mm from calicular edge (Fig. 16) . ..

.«......Lophelia prolifera
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Figure 16.—Lophelia prolifera: a branch P )
from part of a larger colony. Scale: 5 em. L _J o
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Table 1.—Tabular key for solitary species. Table 2.—Tabular key for colonial species.
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!Attachment of corallum: a—attached; f—unattached, flat base; c—unat-
tached, conical base.

“Height of septa: e—exsert; n—not exsert.

3Texture of theca: p—porcelaneous; g—granular.

*Presence of pali or paliform lobes: O—absent. 1—on third cycle sepla;
2—on all but last cycle septa.

SAsexual budding:  + —present; O—absent.

SFragility of corallum: r—robust, usually intact; f—fragile, easily broken:
vi—very fragile, usually found in fragments.

"Columella: O—absent; r—rudimentary; f—fascicular (rods, twisted rib-
bons. papillose); s—trabecular (spongy).

8Flabellum alabasirum and F. angulare differ mainly in the shape of their co-
ralla, which is not a coded character in this key.

3Orientation of calices on branch: 1—calices occur on only one side of
branch; colony uniplanar; 2—calices occur on all sides of branch; colony bushy.

dCalicular rostrum: r—present: O—absent.

SBudding: ¢—extratentacular; is—intratentacular, sympodial; id—intraten-
tacular, dichotomous.

SColumella: s—spongy, p—papillosc; O—absent.

"Height of septa:  e—exsert; n—not exsert.

8Texture of coenosteum near calice: p—porous; s—solid.

9Arrangement of septa:  h—hexameral; i—irregular.



ANNOTATED SYSTEMATIC LIST

This list follows the classification proposed by Wells (1956).
Genera are arranged alphabetically within Tamilies. Geographic
ranges include all published records and data from additional
specimens examined at the National Museum of Natural His-
tory, Smithsonian; Yale Peabody Museum; and Museum of
Comparative Zoology, Harvard. Relerences to significant
papers are cited in brackets at the end of each account.

Suborder FUNGIINA
Supertfamily FUNGIICAE
Family FUNGIIDAE

Fungiacyvarhus fragilis Sars, 1872, Distribution probably world
wide. In western Atlantic, known from continental slope
south ot Cape Cod, Mass. (412-460 m), 5.5°-6.1°C. Also
known from eastern Atlantic, off Hawaii, and south of New
Zealand (285-2,200 m). Because of its fragility it is usually
damaged or in Itagments when collected. It is distinguished
from other closely related species by its possession of five
cycles of septa and septa with sinuous upper edges.
[Zibrowius 1980.}

Suborder FAVIINA
Superfamily FAVIICAE
Family RHIZANGIDAE

Astrangia astreiformis Milne Edwards and Haime, 1849 (= As-
trangia danae Agassiz, 1850; not Astrangia danae Milne
Edwards and Haime, 1849). Star coral, Northern coral.
Massachusetts to Texas from low tide to 35 m (—1°-22°C).
This is the only scleractinian likely to be seen by snorkeling or
with scuba off the northeastern coast of the United States.
Also known from Puerto Rico and off tropical western
Africa. Common on any hard substrate, i.e., stones, shells,
pilings. May or may not have zooxanthellae. Often used as an
experimental laboratory animal. Physiological studies
include: Cummings (1976); Jacques et al. (1977); Szmant-
Froelich and Pilson (1977); and Jacques (1978). Natural his-
tory accounts include: Agassiz (1850); Fewkes (1889); and
Bachand (1978).

Milne Edwards and Haime (1849) described both Astrangia
astretforuns and A. dunaee in the same paper; A. dunae has
page priority but, because the type is lost, the description is
poor, and the type-locality is unknown, it is considered a
rioinen dubium. The type of A. astreiforrus is also lost, but
because Milne Edwards and Haime at least designated the
type-locality of United States, it is chosen as the valid name
for the common shallow-water Astrangia ol the eastern and
Gull coasts. Louis Agassiz, in a paper read on IS August
1849, independently described the same species and called it
Astrangia danae, but because his account was not published
until 1850, it is a junior synonym of A. astretformis.

Suborder CARYOPHYLLIINA
Superfamily CARYOPHY LLIICAE
Familyv CARYOPHY LLIIDAF

Carvopliyllia ambrosie anibrosia Alcock, 1898, Continental
slope off Georges Bank (1,487-2.286 m), 3.3 4.2 C. Also
known [rom eastern Atlantic and Indian Oceans (1 L600-2,670

10

m). The other subspecies, C. ambrosia caribbeana Cairns,
1979, is found in more southern, shallower waters. 1t differs
in having a broader, more open corallum and a rougher thecal
texture. [Zibrowius 1980.}

Dasmosuntia Ivinani (Pourtales, 1871). Common on outer

edge of continental shelf from Alabama to south of Cape
Cod, Mass. (48-366 m), 7°-21°C. Also known from off
Venezuela, southeastern Brazil, and, in the eastern Atlantic,
in area bordered by Portugal, the Azores, and Spanish Sahara
(85-316 m). This species most frequently propagates by asex-
ual budding Itom longitudinal fractures of the fragile coral-
lum. Five to ten small buds originating from one wedge-
shaped fragment are not uncommon. This is the most com-
monly collected coral from the study area and is not likely to
be conlused with any other species. [Cairns 1979.]

Deltocvathus walicus (Michelotti, 1838). Common from

Florida (o southern Bravil, including Gull' of Mexico and
Caribbean; Bermuda (403-2,634 m), 3°-7°C. One disjunct
record on continental slope off New fersey (A/buatross station
2103), 4°C. Also known from eastern Atlantic and Azores
(1,500-2,300 m). Some deepwater trawls result in hundreds of
specimens. Distinguished from other species in this genus by
its distinctive conical base and frequent absence of pali on the
second eycle septa. Coralla of some specimens have a pink
pigmentation. [Cairns 1979}

Desmophylium cristagallti Milne Edwards and Haime, 1848.

Cosmopolitan: widespread in Atlantie, Pacific, and Indian
Oceans; Subantarctic; off Georges, Sable, and Grand Banks
(off New England coast); Muir Seamount and seamounts
between San Pablo and Kelvin Seamounts (off New England
coast). Worldwide depth range: 35-2,460 m. This speeies has
no columella or pali. Polyp light orange. Found in great num-
bers on undersides of ledges in Lydonia Canyon, olf Massa-
chusetts. [Cairns 1979.)

Lophelia prolifera (Pallas, 1766) =7L . pertusa (Linnaeus,

1758) nomen dubiun). Common in western Atlantic Irom
Nova Scotia to southeastern Brazil (95-1,000 m), 3°-12°C.
Also known from eastern Adtlantic, Indian, and Pacific
Oceans (60-2,170 m). Abundant on Blake Plateau and in
Straits of Florida as a major constituent of deepwater coral
banks. Growth rate 6-8 mm/yr. Systematics (Cairns 1979};
ecology [Wilson 1979a, b].

Solenosmitia variabitis Duncan, 1873. Known from only two

records off northeastern United Siates: Lydonia Canyon, olf
Cape Cod, Mass., and south of San Pablo Seamount. Also
known from Muir Seamount; continenial slopes from
Georgia to southeastern Brauil (excluding Gulf of Mexico);
eastern Atlantic; south ol Greenland and Iceland: Indian
Ocean; olf southeastern Australia (280-2, 165 m). Similar to
L. prolifera but easily distinguished by its equal, intratentacu-
lar budding, which always produces some terminal calices
that are in the process of splitting in (wo. Polyps light orange.

Superfamily FLABELLICAE
Family FLABELLIDAE

Flabelhun alubustriun Moseley, 1873 (= Flabellun goodei Ver-

rill, 1878. in part). Common on continental slope from
Georgia to Davis Strait, including Gulf of Maine (357-1,977
m), 3.3°-7.0°C. Also known from eastern Atlantic from off
Hebrides to Gulf of Guinea (1 ,200-2,000 m). Corallum some-
times reddish brown. [Zibrowius 1980.]



Flabellum macandrewi Gray, 1849 ( = Flabellurn goodei Verrill,
1878, in part). Fairly common on continental slope from
Virginia to Nova Scotia (180-667 m), 4.5°-8.3°C. Also
known in eastern Atlantic from Norway to Senegal
(128-1,170 m), 5°-7°C. Very similar to previous species but

differs in that it 1) is invariably found in fragments having

3-24 septa, 2) lacks a columella, 3) has a more jagged calicular
edge, and 4) has a shallower bathymetric range. {Zibrowius
1980.)

Flabelluin angulare Moseley, 1876. Known from southern
Nova Scotia south to the continental slope of South Carolina
(2,266-3,186 m), 2.5°-5.0°C. Also known in the eastern
Atlantic from off Scotland south to Morocco and the Azores
(1,647-2,800 m). Very similar to F. alabastrum but differing
in that 1) the outline of the calice is always elliptical, not con-
stricted, and 2) the corallum is always white, never reddish
brown. [Zibrowius 1980.]

Javania cailleti (Duchassaing and Michelotti, 1864)
(= Desmophyllum eburneumn Moseley, 1881; Desmophyllum
nobile Verrill, 1885). Known from off Banquereau Bank,
Nova Scotia, south to Oceanographer Canyon, off Cape
Cod, Mass., and the continental slope of Georgia south to
Burdwood Bank, Argentina; eastern Atlantic; Indian and
Pacific Oceans (400-2,165 m), 6°-16°C. Distinguished from
Desmophytlum cristagalli by a lesser number of septa and
porcelaneous theca, however, probably indistinguishable in
situ, i.e., from a submersible. [Cairns 1979.]

Suborder DENDROPHYLLIINA
Family DENDROPHYLLIIDAE

Enallopsaminia profunda (Pourtales, 1867). Known from
only three records off northeastern United States, all on con-
tinental slope off Georges Bank (1,211-1,748 m), 3.5°-3.7°C.
Also known from continental slope from South Carolina
south through Straits of Florida and Lesser Antilles
(403-1,337 m), 3°-12°C. Abundant on Blake Plateau and in
Straits of Florida where, along with Lophelia prolifera, it is a
primary constituent of deepwater coral banks. [Cairns 1979.]

Enallopsammia rostrata (Pourtales, 1878)( = Enallopsaminia
arnphelioides (Alcock, 1902)). Known from only three
records off northeastern United States: continental slopes off
San Pablo, New England, and Atlantis 11 Seamounts
(1,174-1,646 m). Also known from continental slope from
Georgia 1o Brazil (5°-13°C.); eastern Atlantic, western and
central Pacific, Indian Oceans, and south of New Zealand
(229-2,165 m). Requires hard substrate to support large cor-
allum. Each calice bordered by a rostrum. [Cairns 1979.]

SELECTED BIBLIOGRAPHY

AGASSIZ, L.
1850. On the structure of coral animals. Proc. Am. Assoc. Adv. Sci.
2:68-77.
ALCOCK, A.
1898. An account of the deep-sea Madreporaria collected by the royal
marine survey ship tnvestigator. Trustees Indian Museum, Calcutta,
29 p., 3 pks.
1902. Report on the Deep-sea Madreporaria of the Siboga-Expedi-
ion. Siboga Exped. 16a, 51 p., S pls.
BACHAND, R. G.
1978. Cold water coral. Sea Front. 24:283.
CAIRNS, S. D.
1979.  The deep-water Scleractinia of the Caribbean Sea and adjacent

waters.  Stud. Fauna Curacao Other Caribb. Isl. 57(180), 341 p.
including 40 pls.
CUMMINGS, C. E.

1976. The effects of temperature and salinity on the survival and res-
piration of Asirangia danae with and without z00xanthellae. M.S.
Thesis, Univ. Rhode 1sland.

DUCHASSAING, P. and J. MICHELOTTI.

1864. Supplement au memoire sur les coralliaires des Antilles. Mem.

Acad. Sci. Turin, Ser. 2, 23:97-206.
DUNCAN, P. M.

1873. A description of the Madreporaria dredged up during the expedi-
tions of H.M.S. ‘Porcupine’ in 1869 and 1870. Part 1. Trans.
Zool. Soc. Lond. 8:303-344, pls. 3949,

FEWKES, J. W,

1889. The anatomy of Astrangia danage. Smithsonian Inst., Wash.,

D.C., 22 p., 6 pk.
GRAY, J. E.

1849, Description of some corals, including a new British coral discov-
cred by W. MacAndrew, Esq. Proc. Zool. Soc. Lond. 17:74-
77.

JACQUES, T. G.

1978. Metabolism and cakification of the temperate scleractinian coral
Astrangia dange. Ph.D. Thesis, Univ. Rhode Island, Kingston,
187 p.

JACQUES, T. G., M. E. Q. PILSON, C. E. CUMMINGS, and N.
MARSHALL.

1977. Laboratory observations on respiration, photosynthesis, and fac-
tors affecting calcification in the temperate coral Astrangia
danae. Proc. Third Int. Coral Reef Symp. 2:455-461.

KELLER, N. B,

1976. Glubokovodnee madreporovee koralle roda Fungiacyathus iz
kurilo-kamchatskogo i aleutskogo zhelobovoi nekotorekh drugikh ra-
jonov mirovogo okeana. (The deep-sea madreporarian corals of the
genus Fungiacyathus from the Kurile-Kamchatka Aleutian trenches
and other regions of world ocean.) Tr. P. P. Shirshov Inst.,
Okeanol. Akad. Nauk SSSR 99:31-44, 3 pks.

LINNAEUS, C.

1758. Systema naturac. 10th ed. Vol. 1, 824 p.
MICHELOTTI, G.

1838. Specimen zoophytologiae diluvianae. Turin, 222 p., 7 pls.
MILNE EDWARDS, H., and J. HAIME.

1848. Recherches sur les polypiers. Mc’moirc 2. Monographie des Tur-
binolides. Ann. Sci. Nat., Ser. 3, 9:211-344, pls. 7-10.

1849.' Recherches sur les polypiers. Memoire 4. Monographie des

Astreides (1).  Ann. Sci. Nat., Ser. 3, 12:95-197.

MOSELEY, H. N.

1873. Figs. 2-3. In W. Thomson, Notes from the ““‘Challenger’’ VI1.
Nature (Lond.) 8:400-403, 6 figs.

1876. Preliminary report to Professor Wyville Thomson, F.R.S.,
Director of the Civilian Scientific Staff, on the true corals dredged by
H.M.S. *Challenger’ in deep water between the dates Dec. 30th, 1870,
and August 31st, 1875. Proc. R. Soc. Lond. 24:544-569, 1 fig.

1881. Pant 11.—On the deep-sea Madreporaria. Rep. Sci. Results
Voyage H.M.S. Challenger, Zool. 2:127-208, 238-248, 16 pls., 21 figs.

PALLAS, P. S.
l766.‘ Elenchus Zoophytorum. Hagae Comitum, 451 P.
POURTALES, L. F. de
1867. Contributions to the fauna of the Gulf Stream at great depths.
Bull. Mus. Comp. Zo61. Harv. Coll. 1:103-120.
1871.  Deep-sea corals. Ilustr. Cat. Mus. Comp. Zod|. Harv. Coll. 4,
93 p., 8 pks.
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,’” Licutenant-Commander C. D. Sigsbee,
U.S.N., commanding. Corals. Bull. Mus. Comp. Zob1. Harv. Coll.
5:197-212, 1 pl.
SARS, G. O.
1872.  On some remarkable forms of animal life from the great deeps off
the Norwegian coast. 1. Brdgger & Christie, Christiania, 82 p., 6 pls.
SZMANT-FROELICH, A., and M. E. Q. PILSON.
1977. Nitrogen excretion by colonies of the temperate coral Aslrangia
danae with and without zooxanthellae. Proc. Third Int. Coral Reef
Symp. 2:417424,
VERRILL, A. E.
1878. Notice of recent additions to the marine fauna of the eastern
coast of North America, no. 2. Am. J. Sci. Arts, Ser. 3, 16:371-378.



1885.  Notice of the remarkable manne fauna occupying the outer banks
off the southern coast of New England, no. 11. Am. J. Sci., Ser. 3,
29:149-157.
WELLS, J. W,
1956. Scleractinia. /n R. C. Moore (editor), Treatise on invertebrate
paleontology. Part F, Cocelenterata, p. 328-444, figs. 222-339. Univ.
Kansas Press, Lawrence.
WILSON, i. B.
1979a. The distribution of the coral Lophelia pertusa (L.) [L. prolifera

(Pallas)} in the north-east Atlantic. J. Mar. Biol. Assoc. U.K.

59:149-164.

1979b. *Patch’ development of the deep-water coral Lophelia pertusa
(L.) on Rockall Bank. J. Mar. Biol. Assoc. U.K. 59:165-177.

ZIBROWIUS, H.
1980 Les Scleractiniaires de la Mediterranee et de I’Atlantique nord-
oriental. Mém. Inst. Oceanogr., Monaco 11:284 p., 107 pls.



SYSTEMATIC INDEX

Astrangia

astreiformis. ............. . ... .. .. .. ... .. .. 1,2,7,9,10

danae] .5 38w % v et P P Wt 10
Caryvophyllia

ambrosiaambrosia. ... ... .. .. ... ... .. .. .. .. 1,4,9,10

ambrosia caribbeana. . ... ... .. ... ... .. ... ... . .. .. .. 10
Caryophylliidae. . ........... ... ... ... ... ... . .. 10
Caryophylliina.............. .. ... .. ... . ... ... ... 10
Concentrotheca

L 1
Dasmosmilia

UL o ST o A A 1,4,9,10
Deltocyathus

HalGUSS R . o v 2,4,5,9,10
Dendrophyilia

gaditana ... ... ... ... .. .. . . .. .. . ... .. ... .. ... .. 1
Dendrophylliidae ............... ... ... ... .. . . . . .. . .. 11
Dendrophylliina ........ ... ... ... .. ... ... ... . . 11
Desmophylium

cristagalli ... ... ... . . ... . . . . ... .. 3,9, 10

eburnewm .. ... ... . 11

nobile ... .. ... 11
Enallopsammia

ampheliodes. ... ... ... .. .. ... .. .. ... . ... ... ... 11

profunda ... .. .. .. ... . .. ... . ... ... . ... .. 1,2,8,9,11

FOSIrala ......... ... ..., 2,7,9, 11
Faviina ...... ... .. .. 10

Flabellidae

Flabellurn
alabastrium
angulare . . .
goodei. . . ..

Fungiidae
Fungiina
Javania
cailleti . . . ..
Lophelia

variabilis
Vaughanella
margaritata

.......................................



ACKNOWLEDGMENTS

Preparation of the *‘Marine Flora and Fauna of the Northeastern Roland L. Wigley, National Marine Fisheries Service,
United States'’ is being coordinated by the following Board: Northeast Fisheries Center, NOAA, Woods Hole, MA
02543.
Coordinating Editor: Robert T. Wilce, Department of Botany, University of
Melbourne R. Carriker, College of Marine Studies, Massachusetts, Amherst, MA 02116.

University of Delaware, Lewes, DE 19958.
The Board, which established the format for the *‘Marine Flora and

Editorial Advisers: Fauna of the Northeastern United States," invites systematists to

Marie B. Abbott, 259 High Street, Coventry, CT 06238. collaborate in the preparation of manuals, reviews manuscripts, and

Arthur G. Humes, Boston University Marine Program, advises the Scientific Editor of the National Marine Fisheries Service.
Marine Biological Laboratory, Woods Hole, MA 02543. Thanks are expressed to Duane Hope, Department of Invertebrate

Wesley N. Tiffney, Professor Emeritus, Boston University, Zoology, Smithsonian Institution, for permitting the author to work
226 Edge Hill Road, Sharon, MA 02067. at the National Museum of Natural History during this study.

Ruth D. Turner, Museum of Comparative Zoology, Preparation of the illustrations by Charles G. Messing is also
Harvard University, Cambridge, MA 02138. gratefully acknowledged.



COORDINATING EDITOR’S COMMENTS

Publication of the **Marine Flora and Fauna of the Northeastern
United States' is most timely in view of the growing universal
emphasis on environmental work and the urgent need for more precise
and complete identification of coastal organisms than has been
available. It is mandatory, where possible, that organisms be iden-
tified accurately to species. Accurate scientific names unlock the great
quantities of biological information stored in libraries, obviate
duplication of research already done, and often make possible predic-
tion of attributes of organisms that have been inadequately studied.

Stephen Cairns started his research on Scleractinia at the Rosenstiel
School of Marine and Atmospheric Science, University of Miami,
where he studied the deepwater corals of the western Atlantic. He has
continued his studies as a Rescarch Associate at the Smithsonian
Institution, with an emphasis on western Atlantic, Hawaiian, and
Antarctic Scleractinia and Antarctic Stylasterina.

Preparation of this manual was supported in part by a grant from
the Environmental Protection Agency to the Editorial Board of the
**Marine Flora and Fauna of the Northeastern United States." Work
on the “*Marine Flora and Fauna of the Northeastern United States’’

Marine Flora and Fauna of the Northeastern United States:

COOK, DAVID G., and RALPH O. BRINKHURST. Annelida: Oligochaeta.

BORROR, ARTHUR C. Protozoa: Ciliophora

MOUL, EDWIN T. Higher Plants of the Marine Fringe.
McCLOSKEY, LAWRENCE R. Pycnogonida.
MANNING, RAYMOND B. Crustacea: Stomatopoda.
WILLIAMS, AUSTON B. Crustacea: Decapoda.
POLLOCK, LELAND W, Tardigrada.

LARSON, RONALD J. Chnidaria: Scyphozoa.

CAVALIERE, A. R. Higher Fungi: Ascomycetes, Deuteromycetes, and Basidiomycetes.

COULL, BRUCE C. Copepoda: Harpacticoida.

CUTLER, EDWARD B. Sipuncula.

PAWSON, DAVID L. Echinodermata: Holothuroidea.

HO, JU-SHEY. Copepoda: Lernacopodidae and Sphyriidae.
HO, JU-SHEY. Copepoda: Cyclopoids Parasitic on Fishes.
CRESSEY, ROGER F. Crustacea: Branchiura.
BOVEE, EUGENE C., and THOMAS K. SAWYER.
WATLING, LES. Crustacea: Cumacea.
ZULLO,VICTOR A. Arthropoda: Cirripedia.

Protozoa: Sarcodina; Amocbae.

by the Coordinating Editor is supported by the College of Marine
Studies, University of Delaware.

Manuals are available from the following:

Superintendent of Documents, U.S. Government Printing
Office, Washington, D.C. 20402, at a few cents a page.

User Service Branch, Library and Information Services, Division
D822, Washington Science Center, Building #4, Rockville, MD
20852, at no charge as long as the supply lasts.

National Technical Information Service, U.S. Department of
Commerce, 5285 Port Royal Road, Springfield, VA 22161, either
as paper copy or microfiche, for a charge.

Manuals are not copyrighted, and so may be photocopied from the
NOAA Technical Report NMFS Circulars available in most major
libraries.

The manuals so far published in the NOAA Technical Report
NMFS Circular Series are listed below by author, title, circular
number, and NTIS accession number:

Circular

No. NTIS No.
374 COM 73 50670
378 COM 73 50888
384 COM 74 50019
386 COM 74 50014
387 COM 74 50487
389 COM 74 51194
394 PB 257 987
397 PB 261 839
398 PB 268 036
399 PB 268 714
403 PB 273 062
405 PB 274 999
406 PB 280 040
409 PB 281 969
413 PB 222 923
419 PB 285 538
423 PB 296 460
425 PB 297 676

TODD, RUTH, and DORIS LOW. Protozoa: Sarcodina: Benthic Foraminifera

BUSH, LOUISE F. Turbellaria: Acoela and Nemertodermatida.
CAIRNS, STEPHEN D. Cnidaria: Scleractinia.

* GPO—1981—798-545






Dichotomouskey ....... ... ... .
Tabularkeys ... oo
Annotated systematic list . ........... ...
Selected bibliography ...
Systematicindex ...............o o oo

The National Marine Fisheries Service (NMFS) does not approve, rec-
ommend or endorse any proprietary product or proprietary material
mentioned in this publication. No reference shall be made to NMFS, or
to this publication furnished by NMFS, in any advertising or sales pro-
motion which would indicate or imply that NMFS approves, recommends
or endorses any proprietary product or proprietary material mentioned
herein, or which has as its purpose an intent to cause directly or indirectly
the advertised product to be used or purchased because of this NMFS
publication.

iii

D R N S

11
13
14
15






-

NOAA TECHNICAL REPORTS
NMES Circular and Special Scientific Report—Fisheries

Guidelines for Contributors

CONTENTS OF MANUSCRIPT

First page. Give the title (as concise as possible) of the
paper and the author’s name, and footnote the author’s
affiliation, mailing address, and ZIP code.

Contents. Comains the text headings and abbreviated
figure legends and table headings. Dots should follow each
eniry and page numbers should be omitted.

Abstract.  Not to exceed one double-spaced page. Foot-
notes and literature citations do not belong in the abstract.

Text. See also Form of the Manuscript below. Follow the
U.S. Government Printing Office Style Manual, 1973 edi-
tion. Fish names, follow the American Fisheries Society
Special Publication No. 6, A List of Common and Scientific
Names of Fishes from the United States and Canada, third
edition, 1970. Usc short, brief, informative headings in place
of **Materials and Methods."

Text footnotes. Type on a separate sheet from the text. For
unpublished or some processed material, give author, year,
title of manuscript, number of pages, and where it is filed—
agency and its location.

Personal communications. Cite name in text and footnote.
Cite in footnote: John J. Jones, Fishery Biologist, Scripps
Institution of Oceanography, La Jolla, CA 92037, pers. com-
mun. 21 May 1977.

Figures. Should be self-explanatory, not requiring refer-
ence to the text. All figures should be cited consecutively in
the text and their placement, where first mentioned, indi-
cated in the left-hand margin of the manuscript page. Photo-
graphs and line drawings should be of *‘professional’” quality
—clear and balanced, and can be reduced to 42 picas for
page width or to 20 picas for a single-column width, but no
more than 57 picas high. Photographs and line drawings
should be printed on glossy paper—sharply focused, good
contrast. Label each figure. DO NOT SEND original figures
to the Scientific Editor; NMFS Scientific Publications Office
will request these if they are needed.

Tables. Each table should start on a separatc page and
should be self-explanatory, not requiring reference to the
text. Headings should be short but amply descriptive. Use
only horizontal rules. Number table footnotes consecutively
across the page from left 1o right in Arabic numerals; and 1o
avoid confusion with powers, place them to the left of the
numerals. If 1he original tables are typed in our format and
are clean and legible, these tables will be reproduced as they
are. In the text all tables should be cited consecutively and
their placement, where first mentioned, indicatcd in the left-
hand margin of the manuscript page.

Acknowledgments. Place at the end of text. Give credit
only to those who gave exceptional contributions and nor to
those whose contributions are part of their normal duties.

Literature cited. In text as: Smith and Jones (1977) or
(Smith and Jones 1977); if more than one author, list accord-
ing to years (e.g., Smith 1936; Jones et al. 1975; Doe 1977).
All papers referred to in the text should be listed alphabeti-
cally by the senior author's surname under the heading
**Literature Cited"’; only the author's surname and initials
are required in the author line. The author is responsible for
the accuracy of the literature citations. Abbreviations of
names of periodicals and serials should conform to Biologi-
cal Abstracts List of Serials with Title Abbreviations. For-
mat, see recent SSRF or Circular.

Abbreviations and symbols. Common ones, such as mm,
m, g, ml, mg, °C (for Celsius), %, %., etc., should be used.
Abbreviate units of measures only when used with numerals;
periods are rarely used in these abbreviations. But periods
areused in et al., vs., e.g., i.e., Wash. (WA is used only with
ZIP code), etc. Abbreviations are acceptable in tables and
figures where there is lack of space.

Measurements. Should be given in metric units. Other
equivalent units may be given in parentheses.

FORM OF THE MANUSCRIPT

Original of the manuscript should be typed double-spaced on
white bond paper. Triple space above headings. Send good
duplicated copies of manuscript rather than carbon copies.
The sequence of the material should be:

FIRST PAGE
CONTENTS
ABSTRACT

TEXT

LITERATURE CITED
TEXT FOOTNOTES

APPENDIX
TABLES (provide headings, including “* Table' and Arabic
numeral, e.g., Table |.--, Table 2.--, etc.)

LIST OF FIGURE LEGENDS (entire legend, including
“Figure’* and Arabic numeral, e.g., Figure |.--, Figure
2.--, etc.)

FIGURES

ADDITIONAL INFORMATION

Send ribbon copy and two duplicated copies of the manu-
script to:

Dr. Carl J. Sindermann, Scientific Editor

Northeast Fisheries Center Sandy Hook Laboratory
National Marine Fisheries Service, NOAA
Highlands, NJ 07732

Copies. Fifty copies will be supplied to the senior author
and 100 to his organization free of charge.



UNITED STATES
DEPARTMENT OF COMMERCE

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL MARINE FISHERIES SERVICE
SCIENTIFIC PUBLICATIONS STAFF
ROOM 336
1700 WESTLAKE AVENUE N
SEATTLE. WA 98109

OFFICIAL BUSINESS

NOAA SCIENTIFIC AND TECHNICAL PUBLICATIONS

The National Oceanic and Atmospheric Admimisiration was established as part of the Department of
Commeree on Octoher 3. 1970. The mission responsibilities of NOAA arce to assess the sociocconomic impact
of natural and technological changes in the cavironment and to monitor and predict the state of the solid Earth,
the oceans and their living resources, the atmosphere. and the space environment of the Earth

The major components of NOAA regularly produce various types of scientific and technical informa-

tion in the following kinds of publications:

PROFESSIONAL PAPERS — Important definitive
rescarch results, major tcchniques. and special inves-
tigations

CONTRACT AND GRANT REPORTS — Reports
prepared hy contractors or grantees under NOAA
sponsorship.

ATLAS — Presentation of analyzed data gencrally
in the form of maps showing distribution of rainfall,
chemical and physical conditions of oceans and at-
mospherc. Jistnbution of fishes and marine mam-
mals. ionospheric eonditions, etc.

TECHNICAL SERVICE PUBLICATIONS — Re-
ports containing data. observations, instructions, etc.
A partial listing includes data scrials; prediction and
outlook periodicals: technical manuals, traimng pa-
pers. planning reports. and information serials; and
miscellaneous technical publications.

TECHNICAL REPORTS — Journal quality with
extensive details, mathematical developments, or data
listings.

TECHNICAL MEMORANDUMS — Reports  of
preliminary, partial, or negative research or technol-
ogy results, interim instructions, and the like.

#..u_...“‘*-

Information on ovailability of NOAA publications can be obtained from:

ENVIRONMENTAL SCIENCE INFORMATION CENTER (D822)
ENVIRONMENTAL DATA AND INFORMATION SERVICE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
U.5. DEPARTMENT OF COMMERCE

6009 Executive Boulevard
Rockville, MD 20852



