&“tnTOFc%%ﬂv\
* *
s, B 5

Srargs of v

NOAA Technical Report NMFS 141 December 1998

Marine Flora and Fauna
of the Eastern United States

Anthozoa: Actiniaria, Corallimorpharia,
Ceriantharia, and Zoanthidea

Kenneth P. Sebens

U.S. Department of Commerce



U.S. DEPARTMENT
L e NOA A
WILLIAM M. DALEY

SECRETARY

ot lEChNical

Atmospheric Administration
D. James Baker

Under Secretary for
Oceans and Atmosphere e p 0 rt S

National Marine Technical Reports of the Fishery Bulletin

Fisheries Service

Rolland A. Schmitten

Assist.ant Administrator

for Fisherics Scientific Editor
Dr. John B. Pearce
Northeast Fisheries Science Center
National Marine Fisheries Service, NOAA
166 Water Street
Woods Hole, Massachusetts 02543-1097

Editorial Committee

Dr. Andrew E. Dizon National Marine Fisheries Service
Dr. Linda L. Jones National Marine Fisheries Service

Dr. Richard D. Methot National Marine Fisheries Service
Dr. Theodore W. Pietsch University of Washington

Dr. Joseph E. Powers National Marine Fisheries Service
Dr. Tim D. Smith National Marine Fisheries Service

Managing Editor

Shelley E. Arenas

Scientific Publications Office

National Marine Fisheries Service, NOAA
7600 Sand Point Way N.E.

Seattle, Washington 98115-0070

The NOAA Technical Report NMFS
(ISSN 0892-8908) series is published by
the Scientific Publications Office, Na-
tional Marine Fisheries Service, NOAA,
7600 Sand Point Way N.E., Seattle, WA The NOAA Technical Report NMFS series of the Fishery Bulletin carries peer-re-

98115-0070. viewed, lengthy original research reports, taxonomic keys, species synopses, flora
The Secretary of Commerce has de-  and fauna studies, and data intensive reports on investigations in fishery science,
termined that the publication of this se- engineering, and economics. The series was established in 1983 to replace two

ries is necessary in the transaction of the subcategories of the Technical Report series: “Special Scientific Report—Fisher-

%"bﬁc busincs reqrufirecili l}y i (t)if dlisf ies” and “Circular.” Copies of the NOAA Technical Report NMFS are available free
SRR S 9 0L TunGs JoF priotng in limited numbers to government agencies, both federal and state. They are also

1 ies h d by the Di- d { S 4 A A 5 ¢
:l:cst:: r;?sm:s Obf;zr; Z?I;I(xage::cnf anld available in exchange for other scientific and technical publications in the marine

Budget. sciences.



NOAA Technical Report NMFS 141

Marine Flora and Fauna
of the Eastern United States

Anthozoa: Acitniaria, Corallimorpharia,
Ceriantharia, and Zoanthidea

Kenneth P. Sebens

December 1998

U.S. Department of Commerce
Seattle, Washington



Foreward

This NOAA Technical Report NMEFS is part of the subseries “Marine Flora and
Fauna of the Eastern United States” (formerly “Marine Flora and Fauna of the
Northeastern United States”), which consists of original, illlustrated, modern manuals
on the identification, classification, and general biology of the estuarine and
coastal marine plants and animals of the eastern United States. The manuals are
published at irregular intervals on as many taxa of the region as there are specialists
available to collaborate in their preparation. These manuals are intended for use by
students, biologists, biological oceanographers, informed laymen, and others wish-
ing to identify coastal organisms for this region. They can often serve as guides to
additional information about species or groups.

The manuals are an outgrowth of the widely used “Keys to Marine Invertebrates
of the Woods Hole Region,” edited by R. I. Smith, and produced in 1964 under the
auspices of the Systematics Ecology Program, Marine Biological Laboratory, Woods
Hole, Massachusetts. Geographic coverage of the “Marine Flora and Fauna of the
Eastern United States” is planned to include organisms from the headwaters of
estuaries seaward to approximately the 200-m depth on the continental shelf from
Maine to Florida, but can vary somewhat with each major taxon and the interests of
callaborators. Whenever possible, representative specimens dealt with in the manu-
als are deposited in the reference collections of major museums.

The “Marine Flora and Fauna of the Eastern United States” is being prepared in
collaboration with systematic specialists in the United States and abroad. Each
manual is based primarily on recent and ongoing revisionary systematic research
and a fresh examination of the plants and animals. Each manual, treating a
separate major taxon, includes an introduction, glossary, uniform originally illus-
trated key, annotated checklist (with information, when available, on distribution,
habitat, life history, and related biology), references to the major literature of the
group, and a systematic index.

Manuals are available from the National Technical Information Service, United
States Department of Commerce, 5285 Port Royal Road, Springfield, VA 22161,
either as a paper copy or microfiche, for a charge. Manuals are not copyrighted,
and so can be photocopied from the NOAA Technical Report NMFS Circulars and
Reports available in most libraries and listed at the end of this manual.

The National Marine Fisheries Service (NMFS) does notapprove,
recommend 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 promotion 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.
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sphincter type column to Bottom no. column.
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Table 2, p. 16. Corynactis delawarer. Move “H 69-85” left one
column.

Figure 33, p 32. Change Aiptasiogeton to Aiptasia.
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ABSTRACT

This key includes 60 species of sea anemones and their relatives in the orders Actiniaria,
Corallimorpharia, Ceriantharia, and Zoanthidea. Species from the intertidal zone, conti-
nental slope, and deep sea are included over a geographic range from Atlantic Canada to
approximately South Carolina. In addition to the illustrated key itself, characteristics of
each species are summarized in tabular form, including morphology, distribution, and
types and sizes of cnidae. Ecological and taxonomic information on each species are also

included in an annotated species list.

Introduction

Anthozoans of the orders Actiniaria, Ceriantharia, and
Corallimorpharia are all commonly referred to as “sea
anemones.” However, only the actiniarians are consid-
ered true sea anemones. The others are more appropri-
ately termed “cerianthids,” collectively, or “tube anemo-
nes” and “false corals”, respectively. Zoanthids, some-
times called “colonial anemones” or “encrusting anemo-
nes”, resemble the other three groups at the level of the
individual polyp but typically form connected colonies.
Corallimorpharians and, to a lesser extent actiniarians,
share their basic anatomy with scleractiniarian coral
polyps, from which they may have evolved; they are
essentially corals without skeletons. The cerianthids and
zoanthids have diverged much farther from the
actinarians, corallimorpharians, and scleractinians in
both external and internal anatomy.

Anthozoans are primarily carnivorous and are impor-
tant constituents of many benthic marine communities
owing to their biomass and predatory activities. The
tropical reef corals (Scleractinia) are a good example
of an abundant and ecologically important anthozoan
group, but sea anemones and cerianthids can be equally
important; they are often the most conspicuous large
organisms in deep-sea photographs or community

samples. As a rule, anemones with short knoblike or
long thick tentacles prey on relatively large benthic
invertebrates such as sea urchins, gastropods, bivalves,
or crustaceans that crawl or swim into their grasp
(Sebens, 1987; Shick, 1991). A strong sphincter muscle
around the margin, just below the tentacles, allows
some anemones (e.g. most Actiniidae) to cover the
retracted tentacles that hold their prey and to close the
upper column over the prey, preventing its escape.
Initial prey capture is effected by the cnidae, nemato-
cysts and spirocysts, microscopic capsules that eject
threads and darts that either stick to or penetrate the
prey. Short thin tentacles (e.g. in Metridiidae) and the
long thin streaming tentacles (of cerianthids) are spe-
cialized for capturing zooplankton. The prey either
swim into contact with the tentacles or are carried into
the tentacle crown by water currents. Anemones with
tentacles of intermediate length and thickness (e.g.
many Actiniidae) may prey on both benthic inverte-
brates and zooplankton.

Sea anemones inhabit sandy, muddy, or rocky habi-
tats and sometimes attach themselves to the hard parts
or products of other organisms, such as worm tubes,
hermit crab shells, crab claws, gastropod and bivalve
shells, gorgonian corals, and sea pens. A broad flat base
on an anemone generally indicates a hard substrate
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Anatomy of a generalized sea anemone (Actiniaria).
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origin. This type of base can also wrap around cylindri-
cal structures such as polychaete tubes or gorgonian
branches, and can even meet and adhere to itself on
the other side (amplexicaulous base). The sand or mud
burrowing anemones and the cerianthids have rounded
or almost pointed bases that can be used to burrow and
to anchor themselves into the substrate. These anemo-
nes have elongate, sometimes almost wormlike, bodies
capable of peristaltic burrowing movements. Cerianthids
represent the only group that consistently builds a per-
manent tube; only a few species of burrowing anemone
(Actiniaria) have this ability. The cerianthid tube is a
long soft black or brown construction, composed of
ptychocyst nematocysts, that collapses when a specimen
is collected. Its shiny, smooth inner surface allows a
large cerianthid to withdraw rapidly into the sediment
to depths of a meter or more, providing some protec-
tion from predators.

Morphology

An anthozoan polyp (Fig. 1) is basically a cylinder (the
column) surrounding a second cylinder (the actino-
pharynx), which is supported in a central position by
radial mesenteries (the mesenteries are paired in
actiniarians, zoanthids, and corallimorpharians, un-

paired in cerianthids). The distal (oral) end of the
actinopharynx forms the mouth and lips. One or more
thickened ciliated grooves (siphonoglyphs) can run the
length of the actinopharynx. The siphonoglyphs pump
water into the body cavity (coelenteron) which is com-
partmentalized by the mesenteries and which includes
the hollow center (lumen) of each tentacle. Corallimor-
pharians lack siphonoglyphs, as do scleractinian corals.
Most actiniarians have two siphonoglyphs although three
or four have been observed in certain species. The
aboral end of the column is closed and forms the base,
which has an opening (pore) only in the cerianthids.
The oral end of the column gives rise to the tentacles
and the oral disc that surrounds the mouth. Tentacles
of all species are contractile, i.e. able to bend or shorten
by muscular contraction. Many species can also retract
the tentacles, covering them completely or almost so by
contracting the marginal sphincter, a circular muscle
that surrounds the margin or upper edge of the col-
umn of these anemones (Fig. 1, 2).

The column may end simply at the tentacles with no
demarcation or, in some Actiniaria, it may be divided
into recognizable regions: the scapus (lower or entire
column); the scapulus (upper column, thinner-walled
and often smooth); and the capitulum (column just
below the tentacles). The column of actiniarians can
bear distinctive sculpturing including tubercles, vesicles,
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Figure 2
Types of marginal sphincters, redrawn from Carlgren, 1949. Endodermal: (A)
pinnate circumscribed; (B) restricted diffuse; (C) circumscribed; (D) restricted
diffuse (or palmate); and (E) diffuse. Mesogleal: (F) reticulate; (G) alveolar; (H)

transverse stratified; and (I) longitudinally stratified.

adhesive verrucae, or raised tenaculi (see definitions).
Corallimorpharians and cerianthids have smooth col-
umns, as do many zoanthids, except for a few species
with tubercles. Zoanthid columns also incorporate sand,
sponge spicules, and other foreign material, which give
them a textured appearance.

Internally, the mesenteries are important structural
elements that also help to identify species. They are
either perfect (connected to column wall and
actinopharynx) or imperfect (not connected to
actinopharynx). Some or all mesenteries bear gonads.

The free edge of a large mesentery bears a filament that
is trilobed in cross section along its upper (distal) por-
tion and single-lobed toward the base (proximal) in the
Actiniaria and Zoantharia. In certain Actiniaria the basal
region of the mesentery forms an acontium, a thread-
like structure that is free of the mesentery except at one
end. Acontia move by means of ciliary beating, muscu-
lar contraction, and hydrostatic pressure within the
coelenteron, and can be ejected through the mouth,
through pores in the body wall (cinclides), or through
temporary lesions. Their only known function is to
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Figure 3
Schematic mesenteric arrangements. (A) Actiniaria—most common arrangement; (B)
Edwardsia, an abasilarian anemone; (C) Ceriantharia; (D) Zoanthidea; (E) Actiniaria,
Actinostola, illustrating “Actinostola rule” that third and higher cycles of mesenteries have
members of pair unequal; (F) Actiniaria, Endocoelantheae: Halcurias; new cycle of
mesenteries arises in endocoels of older pairs. a = actinopharynx; d = directive pair; s =
siphonoglyph; m = retractor muscle.

deter predation by adhering to a predator’s body and
stinging it with nematocysts. The mesenteric filaments
secrete digestive enzymes and digest (by phagocytosis)
pieces of prey that have been partially digested extra-
cellularly. Cerianthids and zoanthids have mesenteric
arrangements very different from those of actinians
and corallimorpharians (Fig. 3).

The column wall, tentacles, and actinopharynx of

anthozoans consist of three tissue layers: the epidermis
(or ectoderm), the mesoglea, and the gastrodermis (or
endoderm). Mesenteries have only the latter two layers:
a central mesogleal lamella covered on both sides by
gastrodermis. The mesoglea consists of layers of collag-
enous fibers running in several directions. By acting
antagonistically to the hydrostatic pressure within the
coelenteron, the mesoglea enables an anthozoan to
maintain its shape. Shick (1991) has provided a thor-
ough review of sea anemone morphology and biology.

Cnidae: Nematocysts, Spirocysts, and Ptychocysts
The microscopic capsules (organelles) produced by

specialized cells (cnidocytes) in anthozoans are termed
cnidae. All anthozoan tissues, in all body regions, (ex-

cept the mesoglea) can contain cnidae. These struc-
tures either penetrate or adhere to prey organisms.
Nematocysts are double-walled structures used for feed-
ing, as defense against potential predators, and in com-
petition among anthozoans. Spirocysts, the second cat-
egory of cnidae found in the Hexacorallia, are gener-
ally confined to the tentacles and the oral disc but
sometimes occur in the column and base. They have a
single wall, and their threads do not penetrate prey;
instead they adhere to the surface of prey. They are
important for the capture of prey with hard shells or
exoskeletons, such as certain crustaceans, bivalves, and
gastropods. Ptychocysts, the third category, are unique
to ceriantharians; they are used to build the tube that
lines the burrow.

Nematocysts of the Actiniaria are often reliable spe-
cific characters. Their types, sizes, and distribution
among the tissues are consistent, although there is con-
siderable intraspecific variability in sizes and in relative
numbers of types among individuals. Although these
structures are a great aid to systematists, they are not
necessary for identification of most specimens. Nema-
tocysts can, however, be examined as a final check for
species identification. Table 1 gives the distribution for
types of cnidae among the anthozoan orders, and Table
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Table 1
Cnidae of several anthozoan orders, following Schmidt (1972a, 1972b) and other sources. Terminology follows Weill (1934) and
Carlgren (1949), with additions and alternative designations of Schmidt (1972a; 1972b) and Mariscal et al. (1977). Abbreviations: S =
spirocyst; A = atrich; H = holotrich; MB = microbasic b-mastigophore and basitrichs (b-rhabdoids); MP = microbasic p-mastigophore
(p-rhabdoids) types A [MPA], B [MPB], C [MPC] and D [MPD], PT = ptychocyst. Note: microbasic amastigophores are equivalent to
p-rhabdoids B and C.
Column Mesenteric
Tentacles (scapus) Actinopharynx filaments
Ceriantharia
(Cerianthidae) S,MB,A S,MB,PT,H S,MB,A MB,A
(Aracnanthidae) S,MB,MPB,A S,MB,MP,PT S,MB,MPB,A MB,MPB
Zoanthidea
(Epizoanthus and most other Zoantharia) S,MB,H S,MB,H MB,MPAH MPAH
(Palythoa) S,MB,H S,MB,MPA H MB,MPA,H MB,MPA,H
Corallimorpharia (and Scleractinia) S,MB,MPD,H S,MB,MPD,H S,MB,MPD MPD,H
Actiniaria (suborder Endomyaria) S,MB S,MB S,MB,MPA S,MB,MPB,MPA
Actiniaria (other suborders) S,MB,MPB, S,MB,MPB A S,MB,MPB, S,MB,MPA
H,MPC MPA
Antipatharia S,MB S,MB MB MB,MPA
Octocorallia MB MB MB MB

3 provides the most recent data on spirocysts, nemato-
cyst, and ptychocyst types and size ranges for the spe-
cies in this key. Cnidae are much easier to examine and
identify in live or newly dead specimens than in pre-
served ones. They are small (10-150 pum long) and are
thus best observed with a high-powered compound mi-
croscope (1,000x, oil immersion). Phase contrast or
Nomarski interference optics are great aids in nemato-
cyst identification because they make the small spines
and barbs on the thread much more visible.

Cnidae can be observed by making smears from each
tissue type. A scalpel or razor blade is scraped across the
surface of the column, tentacle, or actinopharynx and
is then wiped on a microscope slide. Fragments of
acontia, mesenteries, and mesenteric filaments can be
removed with fine forceps and then transferred to and
smeared on a slide. A cover slip is placed on the slide
and then pressed with a fingertip or blunt object, such
as the wooden end of a dissecting pin. The tissue should
be smeared thin enough so that there is only a single
layer of cnidae when observed under the microscope.
In unpreserved specimens, the pressure on the cover
slip will cause many of the capsules to eject their threads.
Osmotic shock from a drop of freshwater introduced at
one edge of the cover slip also causes thread ejection,
as does a very dilute solution of methylene blue dye.
This dye becomes concentrated in the capsules and
may, if it becomes too dense, actually obscure the inter-
nal structure; therefore caution is needed if it is to be

used. Preserved tissues are usually stiffer and must be
macerated before they are smeared onto a slide. Inves-
tigators familiar with cnidae may wish to check these
important species-specific characters and should refer
to references by Weill (1934), Carlgren (1940; 1949),
Cutress (1955), Schmidt (1969; 1972a; 1972b), Westfall
(1965; 1966), Mariscal (1974; 1977a; 1977b; 1984) and
Conklin etal. (1977) to gain familiarity with nemotocyst
identification. Shick (1991) has reviewed nematocyst
function and toxins in sea anemones.

In addition to determining the various categories of
cnidae correctly, which can be difficult with the average
light microscope, there may be further complications.
First, there is often great inter-individual variability in
the density of nematocysts in a given tissue type. An
individual may be missing a characteristic type of cnidae
from a given tissue. Some of this variability may be due
to the location where the sample was taken, population
differences, or the presence of specific prey, competi-
tors or predators that may induce the formation of
certain categories of cnidae. Similarly, sizes of cnidae
can vary between individuals and populations; larger
nematocysts of a given type tend to occur in larger
individuals within a species. With cnidae, small differ-
ences on the order of 10-20% of maximum or mini-
mum capsule length should not be considered defini-
tive for separation among species. Larger differences,
and the presence or absence of a specific category of
cnidae in several specimens, are more reliable. Several
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specimens should be examined whenever possible given
the known variability among individuals. Nematocysts
identified as “rare” in the literature (or in Table 3 of
this key) are not likely to be appropriate for positive
identification. They may be rare for several reasons,
including contamination of one tissue surface by an-
other during collection, dissection, or handling. Fortu-
nately, only a small piece of tissue is necessary for study
of the cnidom, thus it is usually possible to examine
another sample from the same specimen, even if a
permanent slide has not been prepared.

Categories of Cnidae

Spirocysts—Spirocysts are single-walled capsules with a
tightly packed spiral tube that fills the interior (Fig. 4).
The capsule is relatively uniform in diameter, some-
times slightly wider at the proximal end and more
pointed at the distal end. There is often a pronounced
curvature to the whole capsule, especially in large
spirocysts. The tube has no barbs or spines and is thick
in relation to the thread of nematocysts. Upon firing,
the tube everts, and rod-shaped bodies (tubules) packed
inside the tube hydrate to form a long sticky filament
that wraps loosely around the tube. This filament then
breaks up to become an anastomosing network of
strands. Such cnidae correspond to the category of

% f
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Figure 4
Categories of cnidae (a) spirocyst; (b)
nematocyst, atrich (form of holotrich); (c)
nematocyst, holotrich. (Figs. 2—4 redrawn
from Schmidt, 1972a). See also Figures 5
and 6.

“glutinants” in the older literature. Certain atrichous
nematocysts resemble spirocysts but have much thinner
threads, are usually symmetrical, double-walled, and
lack pronounced curvature.

Ptychocysts—Previously thought to be atrichous nema-
tocysts, this group was recognized as a distinct category
of cnidae only recently (Mariscal et. al., 1977). These
large structures (to over 100 wm) are by far the most
abundant cnidae in the column of cerianthids and are
used to construct the smooth lining of their permanent
burrow. They are roughly symmetrical, about twice to
three times as long as wide, and contain an irregularly
coiled tube (Fig. 4). The tube may evert from a position
that is distinctly off center on one end of the capsule. This
tube (or thread) is not helically folded; instead it has a
variable number of pleats arranged circumferentially, but
not lengthwise. The discharged tube appears very wide,
about one fourth the capsule diameter, and varies in
diameter along its length. The tube has no spines, barbs,
or rod-shaped bodies and it shows fine ridges running
lengthwise. The tip is closed, unlike that of nematocysts.

Nematocysts

Haplonemes: Atrichs and Holotrichs—This group of
nematocysts is characterized by a tube (thread) that
lacks a basal “shaft” portion and is either loosely or very
regularly coiled within the symmetrical capsule (Fig. 4).
Tubes with a noticeable change in diameter in the section
proximal to the capsule are termed “anisorhizas,” al-
though both forms change tube diameter from the
most proximal to most distal portions. Holotrichs have
small barbs along the entire tube which atrichs appear
to lack under the light microscope. Electron micros-
copy has determined that atrichs actually have very
small spines along the tube and must therefore be
considered a special form of holotrich.

Heteronemes: Basitrichs and b-Mastigophores—
Heteroneme nematocysts have a distinct demarcation be-
tween a thicker basal “shaft” and a thinner distal “thread”
or “tube” (Fig. 5, 6). The arrangement of barbs and spines
along the two portions often differs as well. In this first
group of heteronemes, the shaft has a comparatively
gradual transition to the tube, resulting in a smooth ap-
pearance of this zone in the unexploded state (Fig. 2).
Thus, no “funnel” shape is produced as in p-mastigophores
and amastigophores. Basitrichs have a thin straight shaft
and a tightly coiled tube along most of the capsule length.
b-mastigophores (Fig. 6) have a wider shaft, sometimes
with several types of barbs along it, and a loosely coiled
tube within the capsule, probably shorter than that of the
basitrich tube. Small basitrichs (<12 wm), found in some
tentacles and columns of actiniarians, have often been
neglected in published descriptions. Similarly, very large
basitrichs are sometimes scattered in the tips of tentacles
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Figure 5
Categories of cnidae (nematocysts): (a—c)
bastrichs, three forms in unexploded and
exploded condition.

and thus may be missed in tentacle scrapings (e.g.
Unticina'). Schmidt (1972a, 1972b) hasillustrated the broad
diversity in this group and the gradation from basitrichs to
b-mastigophores; he terms both “b-rhabdoids.”
Heteronemes: p-Mastigophores and Amastigo-
phores—This group differs from the group of basitrichs
and b-mastigophores by having a sharp transition from
shaft to tube, which produces a distinctive “funnel”
shape in the unexploded state (Fig. 6). The tube is
rarely tightly coiled and is sometimes reduced to a
fragment or is absent. The reduced condition defines
the amastigophores; the tube in this group is never
“armed” with barbs. The p-mastigophores have a tube
at least as long as the shaft, and the tube is usually
armed. Both groups can have very long shafts, up to
several times the capsule length, that coil loosely within
the capsule. When the shaft is over three times the
capsule length, the condition is termed “macrobasic.”
The more common situation, where the tube is less
than this length, is termed “microbasic.” Note that both

' Hand, C. 1976. Bodega Bay Marine Laboratory, Univ. Calif.,
Bodega Bay, CA 94923. Personal commun.
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Figure 6

Categories of cnidae (nematocysts): (a and b) microbasic
b-mastigophores; (c and d) microbasic p-mastigophores,
each in unexploded and exploded condition (c includes
two shapes of unexploded capsule).

types of nematocysts in this group can form terminal
“darts” composed of fused tube spines; these darts can
penetrate prey surfaces, such as crustacean exoskel-
etons. There is some confusion in the literature be-
tween amastigophores and b-mastigophores because
some of the former have small “funnels” that can be
hidden if the shaft is long. Schmidt (1972a; 1972b) has
suggested that the above terms be replaced by new
terms for four categories of funnel-bearing heteronemes:
prhabdoids (types A, B, C, D). His argument is that
neither the shaft length nor the tube length are charac-
ters that show an abrupt transition.

Specimen Preservation and Examination:

Most sea anemones contract tightly when collected. If
they are preserved in such a state, their tentacle num-
ber, column divisions, column texture, and mesenteric
arrangements are difficult or impossible to determine.
A solution of 7.5% by weight MgCl, or MgS0, dissolved
in distilled or tap water, then mixed with an equal
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volume of sea water, usually relaxes them quite well.
The mixture should be kept refrigerated and the anemo-
nes left in it 12—18 hours at 1-5°C (i.e. in a refrigerator
or cold room). The coelenterons of large specimens
should be flushed with the solution by means of either a
large syringe or a plastic poultry baster. Small anemo-
nes will relax in a few hours; larger ones may take
overnight to do so. A relaxed anemone does not look
like an expanded one because of the lack of hydrostatic
pressure. The marginal sphincter, if present, relaxes
and the tentacles are thus not hidden, as in contracted
specimens, and the column will also be free of strong
contraction furrows. If the animal is kept at a cold
temperature, the chance that it will begin to deterio-
rate, if it dies, is lessened. Tropical and subtropical
anemones often relax completely when kept in a refrig-
erator (at <5°C) even without an anaesthetic solution.

Once the anemone has been relaxed, it should be
transferred to 10% chilled formalin in seawater (i.e. 1
part 37% formaldehyde solution to 9 parts seawater;
the coelenteron should be flushed if needed) and left
to fix overnight or longer, at 1-5°C, if possible. At this
point, the specimens can be stored at room tempera-
ture. After a week or more, they should be transferred
to 70% ethanol for permanent storage. If specimens
are to be used for histological study, Bouin’s solution,
rather than formalin in seawater, is often recommended.

The tentacles of contracted preserved specimens can
be examined by bisecting the anemone longitudinally
(oral to aboral) through the actinopharynx. The speci-
men should be pinned to a wax layer in the bottom of a
glass dish, then immersed in water to allow internal
structures to separate. Mesenteries, acontia, tentacles,
siphonoglyphs, and sometimes the marginal sphincter
are easily observed by this method. The number of
mesenteries that reach below the actinopharynx can
also be checked, although the mesenteries in the oral
(distal) half of the specimen will not be fully visible. To
see the mesenteric arrangement, a transverse section
should be cut just below the oral disc. The oral end of
the specimen can then be flipped over to examine ard
count the mesenteries. Cuts can be made cleanly, even
in small specimens, by using two pieces of a double-
edged razor blade that has been snapped in half (the
two halves are slid against each other as the cut is
made). Large anemones can be dissected with a stoat
single-edged razor blade or scalpel.

Using the Key

Given the lack of hard structures and other readly
visible characters, anemones and their relatives are no-
toriously difficult to identify. One must spend the time
necessary to get to know their anatomy well before

proceeding with identification. This key can be used
three ways. For each method, begin by listing the obvi-
ous characteristics of the specimen, including the size,
shape, number of tentacles, type of base, and column
texture. The first method is to work from the beginning
of the key, making choices based on the description,
until further information is needed (e.g. hand sec-
tions). Once a final species determination has been
made, make certain the specimen looks like the draw-
ing, taking into account the effects of preservation and
degree of contraction. If the identification is question-
able, use Table 2 to confirm that the specimen’s charac-
teristics are within the listed ranges. Dichotomous keys
are problematic because they rely heavily on few char-
acters and ignore some useful information. If the speci-
men does not match some of the characteristics noted
in Table 2, check other species close to the first selec-
tion in Table 2 and refer back to the illustrations of
these other species. For example, a wrong turn can be
made in the key because the specimen was judged to
have “prominent tubercles” when, compared with other
related species, the tubercles are really rather small.

The second method for using the guide is to dismiss
the branching key entirely and scan the pictures, listing
those species that resemble your specimen, again con-
sidering its condition. Examine Table 2 to find the
species that conforms most closely in all characteristics.
Consider habitat, depth, and geographic range, remem-
bering that some species have not been collected fre-
quently and known ranges are probably smaller than real
ranges. However, for shallow-water species, it would be
very unlikely to find a species known only from Maine and
the Arctic in North Carolina, and vice versa. If a convinc-
ing match is not found by this method, return to the
branching key. The correct species may have been missed
because the specimen did not resemble the drawing.

The third method is to go directly to Table 2 and
scan the columns for unique characteristics of the speci-
men or list all species with the same generic characteris-
tics, such as depth, geographic range, base type, and
number of tentacles. Examining the drawings of these
species may help eliminate a few choices. Be careful not
to exclude a species on the basis of depth or geographic
range if, for example, the specimen was collected only
slightly outside the reported range. The correct species
can be overlooked by any of these methods if some
characteristic of the specimen is not recognized.
For example, a hand section may not show a sphincter
when a diffuse mesogleal sphincter is present. Finally,
Table 3 should be used if characteristics of the cnidae
are needed to distinguish among two or more related
species. If a species has not been found that fits
the specimen’s characteristics, one should go back to
each characteristic to see if there was a possibility for
misinterpretation.



Table 2

Morphological and ecological characteristics of the species. Abbreviations are given below for entries in each column, left to right.

Maximum length, maximum width: measures (in cm) are the maximum published; alive (L), or preserved (P). Width refers to column or base, whichever is appropriate.

Color: Color of tentacles (Tent.), oral disc (O. disc), column, and lips including the upper portion of the actinopharynx (LIPS) of live specimens unless denoted by *.blue (B), black (BK),
brown (BR), clear (CL), cream (CR), flesh (F), green (G), gray (GR), maroon (M), orange (O), pink (P), purple (PR), red (R), salmon (S), tan (T), violet (V), white (W), yellow (Y).
Patterns in table include spots (s), lines (1), and bands around tentacles (b) next to color of that pattern.

Reproduction: Monoecious or hermaphrodite (both sexes in one individual (M)), dioecious or gonochoric (separate male and female animals (D)), (S) sexually reproducing type
unknown, brooding internally to planula larva stage (BP), brooding to tentacled juvenile stage (BJ), brooding externally to tentacled juvenile stage (BE). Asexual reproduction includes
longitudinal fission (F), pedal (basal) laceration (L), and transverse fission (TF).

Tentacles: Tentacle number (no.) is given for an average large specimen, usually close to the maximum. The second number (below) is the number of cycles of tentacles. N = nonretractile
tentacles, never fully concealed by margin. For cerianthids, tentacle number refers to marginal tentacles. L=length.

Column: Texture: Periderm on part of column (PE), thin mucus sheath with adherent particles (MS), smooth column (S), vertically striated (ST), with conical, flattened or hemispherical
tubercles (TB), with tenaculi (TE), with a sand encrusted tunic (zoanthids) or periderm (SA)), with adhesive verrucae in vertical (longitudinal) rows, at least on the top half of the column (V),
nonadhesive vesicles in vertical rows (VV), small scattered nonadhesive vesicles (SV), tightly packed nonadhesive vesicles sometimes tending to form rows near the margin (VP), vertical wrinkles
(WV), horizontal wrinkles (WR), sunken pits (PT). Note that wrinkles typically form on contracted and preserved specimens but disappear on expansion. Texture on top only (T), on bottom only
(B). Division: Column not divided, (S), column forms scapus and scapulus (SS), column forms scapus and capitulum (SC), forms carcinoecium to house hermit crab (CA).

Base type: Base folded around tubular substrata, meeting itself and often adhering to itself (amplexicaulous base,(AM)), broad adhesive base, wider than the column just above the base
(AB), small adhesive base, narrower or equal to the column just above the base (SB), broad adhesive base formed into an inverted cuplike cavity enclosing mud (CB). Physa of burrowing
forms (P). Round or bulblike base of cerianthids (R), with a pore (RP). Base with a chitinous cuticle (CU).

Number of siphonoglyphs: A single number is given if that is the common condition. When it is variable (0,1,2,3,4), often as a result of asexual reproduction, this condition is denoted as *V".

Sphincter type: No sphincter (N), alveolar (A), diffuse (D), circumscribed (C), pinnate (P), palmate (PL), reticular (RS), transversely stratified (TS). Tissue location denoted as: mesogloeal
(M), endodermal (E).

Mesenteries: “Top” is just below oral disc. “Bottom” is just below proximal end of actinopharynx. Numbers are pairs for a typical large specimen, usually close to maximum size. Perfect
mesenteries (P), connected to actinopharynx, total number of mesentery pairs (A), number of sterile mesenteries in the first, second, or third order (S), number of directives (D) given
if not same as number of siphonoglyphs. If the bottom of the column (just below actinopharynx) has the same number of mesenteries it is denoted ‘same’, otherwise only the differences
are noted. When mesenteries are not paired (cerianthids, zoanthids), number of individual mesenteries is given (I).

Substrate type: Cobble or gravel (C), gorgonians (G), hydroid stems (H), mud, silt and clay (M), solid rock or boulders (R), sand (S), shell (SH), hermit crab-occupied shell, or crab
carapace (SHH), hermit crab abdomen (SHA), sponge (SP), Sargassum plants (SR), worm tubes (W), algae (A).

Geographic range: The range is given from the northernmost point to the southernmost. If the species occurs elsewhere than the east coast of North America, the general range is given as
its northern limit

General ranges:

NHM northern hemisphere, shallow water (<30 m)

ARC circumarctic boreal, shallow or deep water

EUR European artic, Scandinavia, British Isles, shallow or deep water

DSA deep water (>30 m) North and South Atlantic

DSN deep water (>30 m) North Atlantic only

LIS Long Island Sound NJR New Jersey MAS  northern Massachusetts
NOV Nova Scotia, ocean side DEL Delaware FLA Florida

BFD Bay of Fundy VIR Virginia CCD  Cape Cod

MNE northern Maine NCA North Carolina CAR Caribbean

MNN southern Maine SCA South Carolina GRN Greenland

(For deep water areas, the coastal point at the same latitude is given.)

Primary sources: These are the two or three publications where most of the tabulated data were found. Individual entries may be from another source (see Annotated Systematic List) or
from studies of museum specimens made by the author for this guide.
Data begins on next page.
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Table 2 (continued)

Tentacle Mesentery Pairs

Max. Max Colors Column No. of

length  width Repro- Length ———————  Base  Siphono- Sphincter Bottom  Depth  Substrate  Geogr Primary
Species (cm) (cm) Tent.  O.disc. Column  Lips  duction  No. (ecm)  Texture  Div. type glyphs  type  Topmo.  no. (m) type range sources
Gonactinia 0.6L 01L CLW CLW CLW — S, TF 16 0.6L S ] SB 2 N 4PA 4PA 0-100  SHA EUR Manuel 1981
prolifera P P P 1S 4S w MNE Chia etal. 1989
Halcurias 8p 4p \ w A\ AU D? 70 5P WR S AB 1 N 10P-68A  14A 700-816 R DEL McMurrich 1893, 1898
pilatus 0] 3N 2D-0S DSA Sebens (unpubl.)
Actinernus 7.5P 10P BR BR ) BR D <120 3P S S SB 2 N — — 3502284 M NOV Carlgren 1921
nobilis PR PR (0] 2N DEL Sebens (unpubl.)
Edwardsia 12L 0.5L P Y P R — 24-36 1L sV SS P 2 N 6P,A 6P 87-117  MS ARC Verrill 1922
sipunculoides 4.5P 0.4P W P BR P 2N 0.2P WR 36A C MAS 1864-1866
Edwardsia 4P 0.4pP — - Y.GR YW — 16 <0.5P  SV,WR SS P 1 N — — 0-110 S MNE Verrill 1864-1866
sulcata B PE MAS Widersten 1976
Edwardsia 15L 0.5L PCL P Y,BR Y — 16 0.1P SV.PE SS P 2 N 4P.A 4P A 0-117 S BFD Verrill 1922
elegans Sp 1P b s N WR C SCA
Paraedwardsia 6P 1P — — — — D 16 <0.5P PESA SC P 2 N 8P — 666-2000 S DSN Carlgren 1921
arenaria 2 TE 16A
Fagesia 3.0L 0.6L CR CR CR,BR CR S 40 0.5L S SS P 2 N 1P,A tPA 0-23 R CCD Verrill 1864-1866
lineata 1.2P 0.4P W BR P BR TF 3N w NCA
Nematostella oL 0.2L  CLW €L CL GL; S 9-18 1L S SS P 1 N 4P SAME +2-0 M EUR Manuel 1981
vectensis 1P 0.1P b W w w TF 2N MS 8A-08 C CCD Hand 1957
Drillactis 10L 6L WGR  WGR  WGR ¥ — 1224 1.6L S SS P 2 N — — 0 S CCD Verrill 1922
pallida G ¥ N SV
Haloclava 20L 3L GRY Y,GR Y.GR — — 20 2L VT SC P 1 N 10P SAME +1-15 S.M CCDh Verrill 1864-1866, 1898
producta i 2P CL,W w w ST 10A SH SCA Widersten 1976

Hargitt 1912

Peachia 8L 1.4L P,BR P.BR P.BR F — 12 1.2L  SVWR S P 1 N 6P-10A  SAME 091 S MNE Verrill 1864-1866, 1922
parasitica F F F 0.5P wv RP 6S (& CCD Wildersten 1976
Halcampa 3.8L 0.5L S.BR $ S w — 12 0.5L S SC P 2? N? 6P-12A  SAME  10-600 M BFD Verrill 1922
duodecimcirrata 1.2P 0.3p s,b 2N MS 0S S CCD Widersten 1976
Pseudactinia 2.0L 4.0L BRY BRY BR)Y \ F 200 1.5L S S SB 0 D 24P-60A  SAME 0-? SR NCA Field 1949
melanaster M MW, M >3 ’S R CAR den Hartog 1985
Bunodosoma 5L 5L, Y.G Y.G Y,G — — 96 1.5P VP S AB 2 CE 12P44A SAME +1-8 R NCA Verrill 1864-1866
cavernata BRb BR BR;s b 128 CAR Field 1949

Carl. & Hedg. 1952

continued
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Table 2 (continued)

Tentacle Mesentery Pairs

Max. Max. Colors Column No. of

length  width Repro- Length Base  Siphono- Sphincter Bottom  Depth  Substrate  Geogr. Primary
Species (cm) (cm) Tent.  O.disc. Column Lips duction No. (ecm)  Texture Div. type glyphs type Top no. no. (m) type range sources
Bolocera 25L 25L CRY CRY CR.Y RO D <260 8p S S SB 2 DE  >6P2A  SAME  20-2000 R EUR Carlgren 1921, 1922
tuediae o,p o,p O,p M 5N WR >28 SH NCA Manuel 1981
Epiactis 5.6P 6.2P — — — — BE 90 1P PT,T SC AB 2 CE  36P-44A SAME  25-400 R NWF Verrill 1899b, 1922
fecunda WR,B 0S S MAS
Urticina 6L 10L CR.P CR,P R.G P D 160 2P VS SC AB 2 CE  40-80P SAME  +2-366 R ARC Hand 1955b,
crassicornis B,G B,G T GR BJ 5 >80A.10S Cc CCD Widersten 1976
Aulactinia 5L 4L G,BR G,BR G,BR 0 N 72 2.5L v N AB 2 PL 24A 48A +1-1 R ARC Verrill 1864-1866
stella W,F W,F.l F BJ 5 MNN Carlgren 1921

Verrill 1922
Aulactinia 15L 4L BR,GR  BRG BR,G — — <110 1P V,T S SB 2 — — — 0-? S NCA Verrill 1864-1866
capitata 5P 3P GW,s GR GR WR,B CAR
Sicyonis 8P 12P w w w — — 70 3P $ S SB 2 ARS 16P-34A  67A 12392908 M CCD Carlgren 1934, 1921
obesa PR PR 3N M 168 VIR 1949
Paranthus 8L 25L GRW GRBR ¥ GRY — 180 2.5L S S SB 2 DM 24P->48A SAME +1-12 S LIS Verrill 1899b
rapiformis 4P 1P BR Wl BR W,BR 5 0.3P 08 CAR Widersten 1976
Actinoscyphia 4P 10.5 BR BR w BR — <160 3.5P s S SB 2 M 6P>160A SAME 6994700 W ELR Verrill 1882
saginata P R PA 6S M NCA Carlgren 1934
Liponema 6P 9P R R R R — 600-900  4.5L S S SB 2 D — — 80-872 R EUR Carlgren 1921
multicornis BR O (0] (6] 20N 1.8P SH CCD Sebens (unpubl.)
Actinostola 20L 251 S,.0 S,0 S.0 S,0 D <300 2.5L WR,B S AB 2 RS 24P A SAME  90-1296 M,S DSA Carlgren 1921
callosa BR BR CR BR 6-7N <2P VV,TB CB 128 w NCA Widersten 1976
Stomphia 5L 6L PO P.O PO PO — >80 2L SWR S AB 2 DM  1624P 1624P 10400 RC ARC Carlgren 1921
coccinea b Rs 45 1.5P wv 144A 120A SH CCD Widersten 1976
16-24S
Antholoba 10L 25L Y,0 Y,PR Y.0 BR — 400 4L WR S AB 2 ADM, 48P 12P-192A 111400 RS CCD Verrill 1883, 1899b
perdix 3P 6P BR,b BR BR R 6N 1P 192A 28 SH CAR Widersten 1976
28
Hormathia 10L 10L BR.O BR.O BRO  BRO — 96 1P TB,WR SS AB 2 ARS 6P-48A SAME 54600 CG ARC Verrill 1922
nodosa 8P 5P F.P F,P F.P F.P 5 PE TSM 6S SH.R CCD Carlgren 1942
Actinauge 15L 10L S,BR O,R S.F — — 96 2P B SS AB 2 TS 6P-2A 6P 1282840 M,S GRN Carlgren 1942
verrillii 7P 5P P BR P PE CB M 6-8S 6-8S W,R DEL Dunn 1983
continued
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Table 2 (continued)

Tentacle Mesentery Pairs

Max. Max. Colors —_— Column No. of

length width Repro- Length —————— Base  Siphono- Sphincter Bottom  Depth  Substrate  Geogr Primary
Species (cm) (cm) Tent. 0. disc. Column Lips duction No. (em)  Texture Div. type glyphs type Top no. no. (m) type range sources
Actinauge 13L 9L P,PR w.p WP O,BR — 96 65L  WVTB SS CB 2 TS >16P->48A 48A.6S  200-600 M CCD Carlgren 1921
longicornis 6P 3p PR R 1P WB AB M 6S W CAR
Phelliactis 6P 9p — — — — - 190 1P TB S8 AB 2 A 12P.99A — 238-366 G NOV Widersten 1976
americana 4 PE M 812§ CCD
Paracalliactis 3P 5P S.p S;P S,p (@) — 96 0.5P S SS AB 2 M 6P-48A  SAME  200-4000 SHH CCD McMurrich 1893
involvens 3 CcL 6S SHA VIR
Allantactis 10P 4p PR R Y,BR PR — 96 0.5P S S AB 2 TS 6P-48A SAME  2-1448  SHH ARC Carlgren 1921, 1942
parasitica CR R M 65 MNN
Calliactis 8L 5L  BFOR B BR P D 200 1.4L LT S AB 2 M 6P->48A 48\ 0-30 SH NCA Vernll 1864-1866
tricolor 3p 2P GRWb GR GR.1 Y 5 0.5P S 6S SHH CAR McMurrich 1898
Adamsia 1.4L 1L P CL.p CL P D — 0.3L S S AB 9 M 12P->300A 96A 136-738  SHA NOV Verrill 1882, 1883
sociabilis 0.5 1P 1 9 0.2P GL 12§ 12§ SHH NJR
Chondrophellia 4.4P 2P O (0] *0,GR — — 96 04P  WV.TB S8 AB 2 M 6P-48A 6P-<48A 600-2448 R DSN Verrill 1883
coronata BRY PE A Carlgren 1942
Amphianthus ap 2P R P,PR PR — L 150 0.3P S.I'B 2 AM 2 M 12P2A  SAME 234605 H.SP NOV Verrill 1864, 1899b
nitidus F GW 4-5 D 0S W.G DEL Widersten 1976

Manuel 1981

Amphianthus 0.4P 1.2P — — — — S.A? 96 0.3P S SS AM 2 M 6P 18A — 360620  G.W NOV Verrill 1883, 1899b.
mirabilis 45 0S SCA 1922
Stephanauge 2.5P 5P S BR S — S 202 0.6P S,TB SS AM 2 A 6P,172A  128A 150-547 PSP ARC Carlgren 1942
nexilis BR RO F 6 M 0-2S A CCD Widersten 1976
Stephanauge 1.5P 2.5P S0 S0 $,0 — S 140 1.5P S SS AM 2 A 6P, 100A  48A 4432430 G ARC Carlgren 1942
acanellae BR P.BR P N TB M 0S NJR Verrill 1883
Stephanauge 2.5L 2.0L B P P — S 110 0.3P S SS AM 1-4 RS 812P34A SAME  129-578 H.SP NOV Verrill 1883
spongicola 1.2P 1.1P F F F 4-6 PE AB M 08,2-4D RW NCA Widersten 1976
Sagartiogeton 4L $.5L 0.8 (6} S — D 96 3L S SS AM 2 AD 12-18P, 124A SAME  135-1416 W,SH ARC Carlgren 1921, 1942
verrilli 1.5P 2p FPR PR F 0.9 TE,PE AB RS M 0S R DEL Widersten 1976
Aiptasia 2.5L 1.5L BR,G PRBR FPG — — 170 1.5L S SS AB 2 M 6P48A  SAME 0-? R NCA Field 1949
eruptaurantia 1P 0.5P GR GY|I R,s(R) ) 0S.4D SH Carlgren 1952

continued
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Table 2 (continued)

Tentacle Mesentery Pairs
Max. Max. Colors Column No. of
length  width Repro- Length —— ———— Base  Siphono- Sphincter Bottom  Depth  Substrate  Geogr Primary
Species (cm) (cm) Tent.  O.disc. Column Lips  duction No. (em)  Texture  Div. type glyphs type Top no. no. (m) type range sources
Actinothoe 6.4L 1.5L GR ) ) — — 100 1L S SS AB 2 M — — 0-? S LIS Verrill 1864-1866
modesta 1 Y F MS Cc CCD Hargitt 1912
Daontesia 2.2P 1.3P — — — — D 50 0.6P TE SS AB 2 A 12P48A  SAME 1041-1960 M EUR Carlgren 1942
praelonga cu CB,CU M 0S DEL
Metridium 30L 15L WCR  W.CR  WCR P D >1000 1L S SC AB 1-3 M 3-15P>190A >96A 2-234 R ARC Carlgren 1942
senile 10P 8p OBR  OBR  OBR L 0.5P A 0-158  6P,6S NJR Hand 1956
Manuel 1981
Aiptasia 3L 2L CRW CR CR CR D 96 3L S SS AB 2 M 56P.24A SAME +1-22 RSP NCA Carlgren 1952
pallida 1P 1P BR.s BR BR BR L N 0.3P 4D ASH CAR den Hartog 1985
Haliplanella 4L 251 G G BR w D 100 <IL S SC AB 0-3 N 3:9P>96A >48A +3-16 R NHM Hand 1956
luciae CL BR b BRY F 0-65 CAR Widersten 1976
Diadumene 3L 0.8L w G P P DL <200 2L SWw SC AB 2 N 6P->96A  >48A 0-? R MAS Hand 1956
leucolena CL.G CRW GW 6 08 SH SCA
Epizoanthus 1.5P 0.6P - — — — — >48 0.4P SA CAS — 1 — — — 57-774  SHH DSN Verrill 1864, 1883
incrustatus W DEL
Epizoanthus 2.0P 1:2pP (0] GR GR — — 70 0.4P S CAS — 1 — — — 454-1152  SHH DSN Verrill 1882
paguriphilus S BR BR DEL Manuel 1981
Cerianthus 23p oP BR.S BR BR.G — M 150-200  15L S S RP 1 N ? 10A 0-500 M DSN Verrill 1873b, 1922
borealis W.b ¥ P.GR N 5P wv S.6 DEL Widersten 1976
Shepard et al. 1986
species B
Ceriantheopsis 36L 2L BR.W Y BR — M 71-125 — S RP 1 N 921 921 0-70 M CCD Widersten 1976
americanus 20P 2P PR Wil F N wv S 0S 0S FLA Shepard et al. 1986
Cerianthid 1 >15L >2L BK — - — — — >201. S S RP? 1 N — — >1000 M DSN Shepard et al. 1986
(undescribed) R N Species A
Cerianthid 11 6P 0.8P PR — PK = — <40 1.5P S S RP? 1 N — — 1600-1900 M DSN Hecker (unpubl.)
(undescribed) Bk — BK — N
Cevianthid 111 — - w — 0 — — — — S S RP? 1 N — — 200-300 M DSN Shepard et al. 1986
(undescribed) PR.s — Species C
Cervianthid IV — — GY —_ — — — — - S S RP? 1 N - - 200-300 M DSN Shepard et al. 1986
(undescribed) — — = Species D
Corynactes 0.8P 1P - — BR — F 90 0.5 S S AB 1 ? 6P-60A — >200 RW DSN Widersten 1976

delawarei
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Table 3

Nematocyst and spirocyst size ranges and distributions in anthozoan tissues, compiled from several sources. Only lengths
(um) are presented, as ranges from smallest to largest observed in that tissue. No information is available on the
nematocysts of a few species. Abbreviations are as follows: * rare nematocyst type in that particular tissue (may or may not
be contamination from other tissue surfaces), * size range unknown, CL whole column or distal part, SP scapus, SC
scapulus, S spirocysts. Nematocysts are categorized as follows: B, basitrich; H, holotrich (includes atrichs); MA, microbasic
or macrobasic amastigophore; MB, microbasic b-mastigophore; MP, microbasic p-mastigophore; MU, microbasic
mastigophore of undetermined type; PT, ptychocyst; N, any nematocyst where type was not specified. Some authors do not
report abundance of cnidae. Small basitrichs (<15 um) have been omitted by some authors. Species for which no data are
available are omitted from this table.

Actino- Mesent. Other
Species Tentacles Column pharynx filaments tissues Sources
Acontia
Halcurias B 1843 B 16-45* B 1842 B 26-42* MP  19-35 Sebens (unpubl.)
pilatus S 16-48 S 1744 MP 17-32% MP 18-36 B 26-39% (5 spec.)
S 17-42% S 22-33* S 19-46*
Actinernus B 2229 B 24-38 B 3441 B 2743 Carlgren, 1921
nobilis S <67 S 3148 S <67 MP 22.42% this study (mes.) (5 specs.)
N 3861 N 25-36 S 25-49%
Edwardsia B 1926 SP/MB 42-71,90-110 B 1626 B 1924 Widersten, 1976
sipunculoides S 10-25 SC/B 14-16 MP 24+* MP 21-33,23-32
type 2
Edwardsia B CL/B 37-87,10+* B 15-32 B 1729 Sebens (unpubl.)
elegans ) MU 62-97* MP 1737 MP  16-25 (4 spec.)
MB 22-32* MB 20-22%
Nematosomes
Nemalostella B 10-13,20-25 B 10-13 B 1418 B 1418 B 1417 Hand, 1955
vectensis S 1121 MU 1825 MU 18-25 MU 1722
Haloclava B 1120 B 20-25 B 14-17.38-57 B 14-25,55-75 Widersten, 1976
producta MB 50-112 MB 50-112 S 43+* B 70-83
S none Sebens (unpubl.)
(tent.,5 spec.)
Peachia B 27-39 B 27-34 B 40-46 B 27-45 Widersten, 1976
parasitica S 23%* S 1923 MP 28+*
Halcampa duo- B 12-20% SP/B 22* SC,S 25-49 MP 24-32 B 12-14 Widersten, 1976
decimeirrata S 1425 S 28+* S 1725 MP 2223
Pseuduactinia B 16-34 B 16-21 B 16-28 B 16-37 Carlgren & Hedg., 1952
melanaster H 34-40 MP 18-20 MP 1823
Bunodosoma B 16-20 B 1321 B 1223 B 13-16,24-35 Carlgren & Hedg., 1952
cavernata S ? H 18-23,34-47 MP 17-19 MP 1820
Bolocera B 21-37,52-87 B 16-21,33-63 B 50-79 B 20-22,50-74 Widersten, 1976
tuediae S 31-74 MP 2333 MP  20-35
Epiactis B 25-29 B 16-24 B 33-39 B 26+* Sebens (unpubl.)
Jfecunda S 27-38 S 29-39% S 30+* (1 spec.)
Urticina B 10-14,20-37 B 6-37,79-83 B 12-26,49-109 B 11-314,49-91 Widersten, 1976
crassicornis S 1771 S 22-69 MP 23-30 MP  20-64 Sebens (unpubl.) (3 spec.)
S 28-41%
Aulactinia B 1731 B 1731 B 24-38 B 18-44,9+% Carlgren, 1921
stella S 1331 S 27¢% MP  25-46 Sebens (unpubl.)
S 1h* (5 spec.)
Aulactinia B 12-26,35-45 B 10-39 B 16-38 B 1641 Sebens (unpubl.)
capitata S 927 MP 17-24* MP  14-20 MP 1520 (5 spec.)
S 12-23* S 12-20% S 12-20%
Sicyonis N 3749 N 2428 N 26-29 Carlgren, 1934
obesa S <70 34-36
Paranthus B 22-25 B 1626 B 25-30 B 2232 Widersten, 1976
rapiformis MP 2227 MP 16+* MP  19-30 MP 13-15 Carlgren & Hedg., 1952
S 1526 S 3360 20-26
S 4957

continued on next page
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Table 3 (continued)

Actino- Mesent. Other
Species Tentacles Column pharynx filaments tissues Sources
Actinoseyphia B 19-38 B 17-35,45-77 B 2236 B 2631 Carlgren, 1934
saginata S 68t* S 21-60 Sebens (unpubl.) (3 spec.)
Liponema B 22-60 B 1928 B 3147 B 1844 Carlgren, 1921
multicornis N 96-192 S 25-37 Sebens (unpubl.) (1 spec.)
S 22-60
Actinostola B 26-41 B 19-35 B 21-32 Widersten, 1976
callosa MB 43-56 S 2557 MP 2228 MP  20-29
S 2764
Stomphia B 1425 B 12-20 B 14-23 B 10-22 Widersten, 1976
coccinea MB 31-53 31-38 MP 18-27 MP 17-29 Carlgren, 1921
S 1950 S 2257
Antholoba B 15-16, 23-36 B 20-28 B 1427 B 1428 Widersten, 1976
perdix S 1946 MP 15-31 MP 1431
Acontia
Hormathia B 17-34 SP/B 811 B 1635 B 14-16 B 3240 Widersten, 1976
nodosa S 2356 21-24 MP  23-33 28-31 Carlgren, 1942
S 1725 MP 2123
Acontia
Actinauge B 23-36 SP/B 11-13 B 14-19,26-42 B 13-18 B 14-22 Carlgren, 1942
vernillii S <60 MP 2428 MP 21-36 MP 2431 31-43
SC/B 11-18
Acontia
Actinauge B 1927 SC/B 1621 B 1931 B 11#* S 28-35 Carlgren, 1942
longicornis S <36 MP  21+* MP 17-20
Acontia
Phelliactis B 34-43,17-21* SP/B  25-44,14+% B 37-42,16+% B 12-22,33-48 B 1623 Widersten, 1976
americana S 3875 S 2760 MP 30-39 MP 28-34 32-52
Paracalliactis B 1342 B 1827 B 21-42 B 1841,9-10% Sebens (unpubl.)
involvens S 1641 MA 1222 MP  19-23% MP  14-24* (5 spec.)
B >8% MA < 46* S 13-24*
Acontia
Allantactis B 26-40 B 24-34 B 2642 B 13-17 B 1623 Carlgren, 1942
parasitica MP 21-34 31-44
S <60
Acontia
Calliactis B 21-24 B 1214 B 2127 B 11-13 B 21-27 Carlgren & Hedg. 1952
tricolor MP 19-24
Adamsia B 819 B 1222 B 10-15% B 814* Sebens (unpubl.)
sociabilis S 9-15% S 12-18* MP 9-22% MP 10-14 (5 spec.)
MP  12-13% MP 13+* MB 14-19% MB 12-18
Acontia
Chondrophellia B 2232 SC/B 18-23 B 22-34 B 16-18 B 3053 Carlgren, 1942
coronata S 1950 MP 26-29
Acontia
Amphianthus B 19-30 B 8-13,29-35 B 24-25 B 9+* B 4257 Widersten, 1976
nitidus MP 19-29 MP 17-27 MP 23-26 MP 2228 144% Carlgren 1934
S 1947 S 2961 MP 27+*
Acontia
Stephanauge B 920 SP/B 12+* B 15-18 B 1428 B 31-37 Widersten, 1976
nexilis MP 17-23 MP 1220 MP 17-24 MP 16-27 MP 4393
S 25-49 Carlgren, 1942
Stephanauge B 12-16, S 36-41 B 13-14 B 16-20 B 10-16,20-23 Carlgren, 1942
acanellae MP 20-21 MP 17-24 MP 1823 MP 1721
Acontia
Stephanauge B 11-33 B 21-27,31-39 B 14-32 B 12-15 B 13-16,33-45 Widersten, 1976
spongicola H  39-49* H 19-20,39-45 MP 17-26 MP 13-26
S 17-34

continued on next page
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Table 3 (continued)

Actino- Mesent. Other
Species Tentacles Column pharynx filaments tissues Sources
Acontia
Sagartiogeton B 1329 SP/B  9-12,16-22 B 2432 B 27+* B 3743 Widersten, 1976
verrilli MA 16-44 MA  154%24-35 MP 23-31 MP 26-31 MA 57-64
S 2236 S 22-34 Carlgren, 1942
Acontia
Aiptasia B 20-26* B 1320 B 18-20% B 16-17 B 31-40 Carlgren, 1952
eruplaurantia MA  30-44 MA 2429 MP 14-16 MP  14-17,32-49 MP 59-73
S 15% MA 2]1-31 MU 2]-31
Acontia
Daontesia B 26-34 SC/B 1822 B 24-31 B 12-17%21-28* B 45-58 Carlgren, 1942
praelonga S 2460 MP  24-34 MP 21-34
Acontia
Metridium B 1231 B 10-30 B 1743 B 11-2] B 814 Carlgren, 1942
senile MA 16-36 MP 2331 MP 1753 MP 848 MA 2892 Hand, 1955b
MB 12-32 MA 11-35 MB 26-39 MA 17-22 MB  32-80
S 1230 S 1127 MA  31+* S <29
Acontia
Aiplasia B 13-20 (3 types) B 1020 (3 types) 9-18 (2 types) B 10-17% B 17-35 (2 types)  Carlgren &
pallida MP  24-35 (3 types) MP 17-25 (2 types) MA  17-31 (3 types) MP  10-18 (2 types) MP 4875 (3types) Hedg., 1952
30-40
Acontia
Haliplanella B 11-20 B 9-17,19-23 B 1232 B 919 B 1421 Hand, 1955b
luciae MP 19-27 MP/MA  10-24 MP 1927 MP 928 MP  29-56 Widersten, 1976
MA 10-15 MP/MA  2]-23 MA 17-28 MA 1320
S 1423 S 13-17*
Acontia
Diadumens B 1322 B 9-14 B 1524 B 813 B 1120 Hand, 1955b
leucolena MA 1931 MA 1322 MA 22-31 MP 831 MP 2252
S 1023
Epizoanthus MB 22-23, H 22-21 H 2224 MP 22+* MB 11-21 Widersten, 1976
incrustatus MP  22-33, H 34-40 H 21-25.38-41 H 23-26
MP  20-28
Epizoanthus H 17-30% H 20-31% MB 16-26 B 19-22% Sebens (unpubl.)
paguriphilus H o 14-29% MB 17-23*% (3 spec.)
H 1832*%
MP 261
Marginal Labial Tent.
Cerianthus MB 2161 H 22-44%61+% MB  29-54 MB 17-57 MB 18-64 Widersten, 1976
borealis H/PT 10-36 S 22-60* S 2443 H/PT 55-64* Sebens (unpubl.) (2 spec.)
S 20-56 S 18-54
Marginal Labial Tent.
Ceriantheopsis MB 16-19 MB  20-33*S* MB 14-18, 21-23 MB 19-21.26-33 MB 16-33 Widersten, 1976
americanus H/PT 9-13 H/PT 29-36,59-75 MB 21-32 PT 21%* S 14-27 Mariscal et al., 1977
S 1227
Acrospheres
Corynactis MB 19-24 H 3853 MP 22+* H 12+* MP 2444 MB  31-34,69-72 Widersten, 1976
delawarei MP 36+* S 1927 H 28-46 H 34-3537-78 MP  33-82
H( 15+* S 1723 S 31t H 69-85
S 1938
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Identification Key

Class: Anthozoa

Subclass: Hexacorallia (Zooantharia)

I Colonial form, or with bases of at least some polyps connected . .............. ... ... ............. 112

I Not colonial form (some species in aggregations); column without sand or other foreign material
actually embedded in it, although such material may adhere to the outside ........................ I

II(I) Column rough and rigid due to sand and other foreign material embedded in it; tentacles without
acrospheres; one siphonoglyph; sphincter present . ........ .. ... ... ... oo L order Zoanthidea

II(I) Column smooth without embedded sand; tentacles with acrospheres; siphonoglyph absent; sphincter
weak or absent . ... ... . order Corallimorpharia

III(I) Tentacles of two distinct kinds and cycles (oral and marginal); one siphonoglyph; inhabiting permanent
tube; mesenteries unpaired . ... ... order Ceriantharia

III(I) Tentacles of one or more kinds and cycles; permanent tube usually absent®; mesenteries paired
............................................................................. order Actiniaria

Order Zoanthidea
1 Inhabits deep water (60-700 m), encrusts shells or rocks; polyps small (to 1.5 cm tall, 0.6 cm wide
CONEIACLEA) . o ottt et et e e e e e e e Epizoanthus incrustatus

Figure 7
Epizoanthus incrustatus. Side view of
colony, contracted (preserved) speci-
men. Scale: 1 cm.

? Many Corallimorpharia, and a few Actiniaria, have polyps connected only temporarily following fission and are otherwise separate, not
colonial.

3 One or more species of burrowing Actiniaria produce a permanent tube.
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1 Inhabits deep water (500-1,100 m), encrusts shells with hermit crabs; polyps large (to 2.0 cm tall,

1.2 cm wide contracted) Epizoanthus paguriphilus
Figure 8
Epizoanthus paguriphilus. Dorsal view, contracted (preserved)
specimen, redrawn from Verrill (1883). Scale: 1 cm.
Order Corallimorpharia
1 Single polyp or attached polyps in groups of two or more; acrospheres present; tentacles retractile;
inhabits deep water (>200 m) Corynactis delawarei
Figure 9
Corynactis delawarei. Connected
polyps on shell fragment, con-
tracted specimen. Scale: 1 cm.
Order Ceriantharia
1 Polyp with <80 marginal tentacles (depth 21,500 m) . ....... ... ... . i 2

1 Polyp with >80 marginal tentacles (depth <500 m) ......... ... 3
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2(1) Polyp with <50 tentacles in large specimens; tube opening flush with, or just below, substrate
.................................................................... cerianthid I (undescribed)

Figure 10
Cerianthid I. Expanded tentacle crown, from in situ photograph by B.
Hecker (Lamont-Doherty Geol. Obs., NY). Scale: 5 cm.

2(1) Polyp with >50 tentacles in large specimen; tube protrudes several cm above substrate
................................................................... cerianthid II (undescribed)

Figure 11
Cerianthid II. Expanded tentacle crown, from in situ photo-
graph (Shepard et al., 1986). Scale: 5 cm.
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3(1) Polyp with marginal tentacles of equal length in uniplanar array; tube opening up to 20 cm above
substrate (depth 2200 m) ....... ... ... ... . .. ... . cerianthid III (undescribed)

3(1) Marginal tentacles of unequal length, in multiplanararray .............. ... .. ... .. o i 4

Figure 12
Cerianthid III. Expanded tentacle crown, from in situ
photograph by B. Hecker (see Fig. 10). Scale: 5 cm.

4(3) Tentacles greenish yellow; tube flush with substrate; tentacle number unknown, but may be >80
(depth 200-400 m; no photographs available) . ............. .. ... cerianthid IV (undescribed)

4(3) Tentacles dark colored or banded; tube flush or above substrate (depth 0-500m).................... 5
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5(4) Marginal tentacles number to 125 in large specimens, unbanded; spirocysts of marginal tentacles 27 jim
length; Cape Cod south to Caribbean (depth<70m) ........................ Ceriantheopsis americanus

Figure 13
Ceriantheopsis americanus. (A) Contracted (preserved) specimen. (B) Expanded
tentacle crown, redrawn from Field (1949). Scale: 5 cm.

5(4) Marginal tentacles number 150-200, banded; spirocysts of marginal tentacles to 56 pum length; Cape
Hatteras north to Arctic (depth 0-500m) ... ... ... .. . ... Cerianthus borealis

Figure 14
Cerianthus borealis. (A) Contracted (preserved) specimen. (B) Expanded tentacle crown,
from in situ photograph by B. Hecker. (see Fig. 10) Scale: 5 cm.
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Order Actiniaria

1 Polyp with rounded or pointed nonadhesive base (not disc-like); one siphonoglyph .................. 2
1 Polyp with flattened or cuplike adhesive base; one or more siphonoglyphs . ........ .. .. ... .. ..... 11
Suborder Nynantheae

Tribe Athenaria: one siphonoglyph; no adherent base; burrowing in mud, sand, or gravel

2(1)  Scapus with hard sand-encrusted cuticle; also with tenaculi ..................... Paraedwardsia arenaria
2(1) Scapus without hard sand-encrusted cuticle; with or without tenaculi.......... . ... ... ... ... ..... 3

Figure 15
Paraedwarsia arenaria. Expanded specimen with sand-
encrusted scapus. Scale: 3 cm.

8(2) Tentacle mumber 220 ¢« cwwie wus v ms smss 5ee s 5Es $ 85 88 NY §EF 8N AE LEES § w8 E L R £ R F e A Al 4

3(2) Tentacle OMBDEr K200 ... . v v ms wwme owiss s o s o e w0 $a RS 585 B RE SRS A SR HA 6 SRS SRR S B 7
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4(3) Two distinct body regions (scapus, scapulus); scapus with periderm .................. ... Fagesia lineata

A(3) SINELE DOAY TEEIOM « s 61 0m 0 506555508 g3 « o0 o tatmt s caiaia s taian et s 5778 ek 84152 G e 06 45 T 0 e e e 5

Figure 16
Fagesia lineata. (A) Aggregation of five contracted specimens. Scale: 1 cm. (B)
Expanded tentacle crown and scapulus. Scale: 1 cm.

5(4) Tentacle number 20; 20 rows of papillae; adhesive oncolumn.............. Haloclava producta

b(4) Tentacle NUMBErS20 s imms oma mas smae s s ams os s @ms CEaE o085 £45 5 EHE £ 5% o o s im oo o s e ot 0 1o o5 6

Figure 17
Haloclava producta. (A) Expanded tentacle crown, redrawn from Hargitt
(1914). Scale: 5 mm. (B) Partically contracted specimen. Scale: 5 mm.
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6(5) Tentacle number 20-36; body >5 cm long when preserved; column with periderm.. Edwardsia sipunculoides

Figure 18
Edwardsia sipunculoides. (A) Contracted specimen. Scale: 5 mm. (B) Ex-
panded tentacle crown. Scale: 5 mm.

6(5) Tentacle number 12-24; column smooth; periderm absent; body <5 cm long preserved
................................................ Drillactis pallida or Halcampoides sp. (Field, 1949)

Figure 19
Drillactis pallida. Expanded individual, redrawn
from Verrill (1922). Scale: 5 mm.
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7(3) Column with papillae (tenaculi); tentacle number 8-12..................... Halcampa duodecimcirrata

7(3) Column without papillae, tentacle number 212 . ... ... ... .. .. .. .. ... . i 8

Figure 20
Halcampa duodecimcirrata. (A) Expanded individual. Scale: 5 mm. (B) Par-
tially contracted specimen, same scale, both redrawn from Verrill (1922).

8(7) Tentacle number 12; cinclides present; body <3 ¢cm long contracted; mouth with conchula
Peachia parasitica

8(7) Tentacle number >12; column smooth; cinclides absent; conchula absent. ... ....................... 9

Figure 21
Peachia parasitica. (A) Contracted specimen. Scale: 5 m. (B) Expanded tentacle crown,
redrawn from Verrill (1922). Scale: 1 cm.
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9(8) Tentacle number 9-18; column<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>