IX.  Jellyfish, Sea Anemones, Corals, and Hydroids : Kingdom Animalia, Phylum Cnidaria

The Cnidarians are most familiar to us as jellyfish, sea anemones, true corals, and Portugese man-of-war.  Other examples include the sea fans, sea whips, and precious corals.  In this chapter we present the general characteristics of the Phylum Cnidaria, the features of the Classes within this Phylum, and descriptions of the Cnidarian species maintained at the Alaska SeaLife Center.

Phylum Cnidaria

· more than 9000 species

· polyps are radially symmetrical

· two basic forms

Polyp:
a cylindrical structure, with one end affixed to the substrate and the other, bearing the mouth and tentacles, facing upward; reproduction is through asexual budding in this stage

Medusa: 
bell-shaped, with tentacles hanging from the bell margin, the convex side facing upward and the concave side having the mouth located at its center; reproduction is sexual (sperm and egg produced) in this stage
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Fig. IX. 1.  Lion’s mane jellyfish, Cyanea capillata, a species common to the waters of Alaska’s Resurrection Bay;  note trailing tentacles beneath bell
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Fig. IX. 2.  Life stages of a hydroid

· movement made possible by development of primitive muscles possess an internal digestive space (called a gastrovascular cavity); lies along animal’s polar axis and opens as a mouth to the outside

· presence of mouth enables cnidarians to consume a much wider range of food sizes than is possible for protists and sponges

· food is captured with tentacles; cnidocytes, specialized cells with adhesive and/or stinging abilities, function to immobilize prey; most common cnidocytes are called nematocysts
· have limited organ development and hence are more primitive animals

· nervous system arranged as a net (no central nervous system; hence, no brain)

· all species are predatory, feeding either on zooplankton or larger animals

· with the exception of a few freshwater species, cnidarians are exclusively marine

Class Anthozoa: Sea Anemones and Corals

· with over 6000 species, the largest cnidarian class

· occur as individuals (e.g., sea anemone) or as colonies (e.g., corals)

· possess nematocysts (cells that eject poison microscopic poison darts into prey)

· mouth leads to a “throat” (pharynx) which extends more than half way into the gastrovascular cavity

· Sea Anemones
· average size is about 2/3" to 2" high, with a diameter from the size of a dime to a half dollar

· occur throughout world in coastal waters

· live attached to rocks, shells, and other submerged debris but some extend into sand or mud

· some species are commensals on other animals
· for example, through attachment to the shells of hermit crabs
· several species burrow in sand or mud
· a few species can detach from the substrate and use undulatory movements or lashing of their tentacles, which enable them to be carried by water currents to another location
· this is probably a defense mechanism since some of these anemones are preyed upon by a number of species, including nudibranchs and sea stars
· most of body is a heavy column

· mouth, located at the center of the oral disc, end can bear from eight to several hundred tentacles

· cilia near the mouth generate water currents which “pump up” the gastrovascular cavity with water; this creates a hydrostatic skeleton that the muscle can function in opposition to

· sea anemones contract by shortening their retractor muscles (which run the length of the column)

· feed on invertebrates; large species can capture fish

· prey is paralyzed by nematocysts and brought to the mouth via the tentacles

· many sea anemones have symbiotic algae living inside their tentacles and oral disc

· sexual reproduction occurs in all species with separate sexes in most species
· some species are hermaphroditic (i.e., produce both sperm and eggs and thus fertilize their own eggs
· asexual reproduction common

· one method occurs by a  moving anemone leaving parts of the pedal (foot) disc behind on the substrate; some undergo fission
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Figure IX. 3.  Sea Anemone Internal and External Anatomy

· Sea Pens, Subclass Octocorallia, Order Pennatulacea

· most complex and variable Anthozoans

· are colonial corals with internal skeletal structures

· are bottom dwellers (sessile)

· main structure is a stem (actually an initial, or primary, polyp) with “leaves” (actually more polyps)  protruding from it

· base of primary polyp anchors in the sediment

· upper portion produces rows/whorls of polyps that appear as “leaves” off the main stem

· some “leaf” polyps have tentacles and are involved in feeding; capture small animals

· other “leaf” polyps create water currents through the colony

· reproduction may be sexual or asexual
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Fig. IX. 4. Sea Pen (note different structures formed by polyps)

Sea Anemones and Sea Pens Maintained at the Alaska Sea Life Center

1. Burrowing Green Anemone, Anthopleura artemisia
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Kingdom Animalia
Phylum Cnidaria
Class Anthozoa

Order Actiniaria


Family Actiniidae


Genus Anthopleura
	Occurrence ...................................
	· Gulf of Alaska to southern California
· intertidal and subtidal waters up to 30 feet deep

	Form/Function .............................
	· base attaches to rock while animal is partially buried in sand

· preyed upon by some sea stars and fishes

· dome-like projections (tubercles) at column top

· tentacles long and slender; colors are green, tan, to pink, copper, gray, or with incomplete encircling white bands

· lower two thirds white

· upper third black or gray

· eats invertebrates, fish eggs, perhaps fishes as well

· this anemone helps deter desiccation (drying out) at low tides by contracting and covering its top with shell fragments, which function to reflect away sunlight

	Reproduction ...............................
	· reproduction sexual or asexual reproduction through release of eggs and sperm into open sea/ocean
· asexual reproduction through longitudinal fission of anemone from base to top

	Noteworthy Facts .........................
	· common intertidal anemone


2. Giant Plumose Anemone, Metridium giganteum
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Kingdom Animalia
Phylum Cnidaria
Class Anthozoa

Order Actiniaria


Family Metridiidae

Genus Metridium
	Occurrence ...................................
	· Alexander Archipelago, Alaska to south along Pacific coast of North America through California
· subtidal in bays or open water; typically occurs affixed to substrate objects

	Form/Function .............................
	· base attaches to rock while animal is partially buried in sand

· opaque white to dull orange-brown
· may reach 3 feet 3 inches in height

· expanded tentacles are fine, not thick

· column smooth

· has the appearance of a white sock with a rock in the toe when the tide is out

	Reproduction ...............................
	· reproduces sexually

	Predators/Prey .............................
	· preyed upon by the leather star, Dermasterias imbricate, as well as various nudibranch species

· carnivorous: captures small prey with tentacles

· eats small invertebrates, fish eggs, perhaps small fishes as well

	Noteworthy Facts ………….…
	· look for this colorful anemone on rocky beaches, docks, and pilings


3. Short Plumose Anemone, Metridium senile
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Kingdom Animalia
Phylum Cnidaria
Class Anthozoa

Order Actiniaria

Family Metridiidae

Genus Metridium
	Occurrence ...................................
	· Alaska to southern California
· Circumpolar
· intertidal, found up to 1000 feet deep
· attaches to rocks

	Form/Function .............................
	· color can vary from white, cream, orange, to tan

· is taller than it is wide; column height to 20” or more

· less than 100 slender tentacles; inners larger than outers

· tentacles branch profusely, especially in adults

· oral disc not lobed or ruffled in appearance

· can be confused with giant plumose anemone, which has an oral disk that appears lobed or ruffled

	Reproduction ...............................
	· asexual or sexual reproduction through males and females releasing gametes into open water
· asexual reproduction through two methods:          1.  Shedding of a portion of the pedal disc; this shed portion later develops into an anemone         2.  Longitudinal fission of anemone such that bottom to top splits down middle

	Predators/Prey ...........…..............
	· preyed upon by sea stars and some fishes

· small specimens feed upon relatively large prey items while larger specimens are filter feeders

	Noteworthy Facts ………………
	· often occurs on pilings, rocky bottoms, and harbor floats

· one of the largest and most conspicuous of Alaskan sea anemones


4.  Green Anemone, Anthopleura xanthogrammica
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Kingdom Animalia
Phylum Cnidaria 
Class Anthozoa

Order Actiniaria


Family Actiniidae


Genus Anthopleura
	Occurrence ...................................
	· Alaska to Panama
· in tide pools and deep channels on exposed rocky shores
· on rocks and concrete pilings in open bays and harbors and on exposed rocky shores
· low intertidal and subtidal

	Form/Function ...........…..............
	· column to 6.8 inches diameter

· covered with irregular, compound, adhesive tubercles

· crown to 10 inches diameter base of a greater diameter than the column and attaches to rocks

· and pilings very firmly

· tentacles are numerous, short, conical, pointed or blunt, in six or more circles in a narrow band located around the margin

· column and base green to dark greenish brown but lighter in shaded locations

· tentacles greenish, bluish, or white, not marked or banded

· oral disk flat, gray-blue, green or greenish blue

	Reproduction ...............................
	· reproduction sexual; does not reproduce by fission
· releases sperm and brownish eggs in late spring and summer
· larvae are presumed to float freely and thereby become widely dispersed

	Noteworthy Facts ………………
	· one of the most dramatic animals to be found in Pacific coast tidepools

· individuals living in bright sun are brilliant green in color as a result of possessing zooxanthellae: individuals in caves are pale because they lack zooxanthellae

· hermit crab Pagurus samuelis often found walking up and down the column; can even walk among the tentacles without being stung

· perhaps walking on the column initially coats the crab with mucus such that the anemone responds to the crab as though it were the anemone’s tissue

· nematocysts cause tentacles to stick to fingers


5.  Yellow Zoanthid, Epizoanthus scotinus
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Kingdom Animalia
Phylum Cnidaria
Class Anthozoa

Order Zoanthidea


Family Epizoanthidae


Genus Epizoanthus
	Occurrence ...................................
	· southern Alaska to Southern California
· low intertidal to 180 feet

	Form/Function ..........…...............
	· column color from tan to brown or light yellow; tentacles light yellow to white

· tentacles more pale than column

· 0.75 inches across

	Reproduction ...............................
	· capable of either sexual reproduction or reproduction via asexual budding

	Noteworthy Facts ……….………
	· can produce dense, clonal aggregations via asexual budding


  6.  Aggregating Anemone, Anthopleura elegantissima
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Kingdom Animalia
Phylum Cnidaria 
Class Anthozoa

Order Actiniaria


Family Actiniidae

Genus Anthopleura
	Occurrence ...................................
	· Alaska to Baja California
· occurs in large numbers on rocks, tidepools or crevices, wharf pilings, singly or in aggregations
· middle intertidal zone of partially protected rocky shores of bays and the outer coastal region

	Form/Function .............................
	· individuals living in aggregations have a column diameter of 3.2 inches across the crown of tentacles; solitary individuals may have a crown diameter of 10 inches across

· column white green to white, twice as long as wide when extended, and with longitudinal rows of tubercles to which debris is often attached

· tentacles numerous and short, occurring in five row; variously colored but often having pink, blue, or lavender tips

	Reproduction ...............................
	· reproduction sexual or asexual via longitudinal fission
· spawning observed in September in the San Francisco area
· ova present in February and develop until their release in July
· sperm are released through the summer

	Predators/Prey ...........…...............
	· preyed upon by the nudibranch Aeolidia papillosa, the snail Epitonium tinctum, and by several sea star species

· feeds upon copepods, isopods, amphipods, and other small animals that encounter its tentacles

	Noteworthy Facts ………………
	· crude extracts produced from this anemone have 

· at low tide covers itself with shells to prevent desiccation
· displayed activity against ascitic tumors in mice


7. Whitespot Anemone, Urticina lofotensis
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Kingdom Animalia
Phylum Cnidaria
Class Anthozoa 
Order Actiniaria


Family Actiniidae

Genus Urticina
	Occurrence ...................................
	· Alaska to San Diego, California; also in northern Atlantic
· low intertidal and subtidal areas

	Form/Function .............................
	· conspicuous white tubercles smooth and arranged in lengthwise rows

· bright red column rarely more than 4 inches in diameter; white spots arranged in a neat, lengthwise rows run up and down the column

· column usually does not accumulate sand, gravel, or bits of shell; column height to 6 inches

· yellow tentacles have pink-red tips and are banded with pink and

	Reproduction ...............................
	· unknown

	Predators/Prey ...........…...............
	· unknown

	Noteworthy Facts …….…………
	· a very attractive anemone


7. Crimson Anemone, Cribrinopsis fernaldi
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Kingdom Animalia
Phylum Cnidaria
Class Anthozoa

Order Actiniaria

Family Actiniidae

Genus Cribrinopsis
	Occurrence ...................................
	· Aleutian Islands, Alaska to Puget Sound; Washington
· subtidal waters up to 1000 feet deep
· attaches to rocks

	Form/Function .............................
	· column up to 10 inches tall

· crown adorned in slender, drooping tentacles that drape over the column and possess zig-zag lines

· color varies from white to pink

· nematocysts cause fingers to stick to tentacles

	Reproduction ...............................
	· sexual
· fertilized eggs brood in female for about 20 days prior to release of larvae

	Predators/Prey ...........…...............
	· preyed upon by sea stars and some fishes
· eats invertebrates (e.g., Crustacea) and fishes

	Noteworthy Facts ………………
	· several Crustacea, including the candy stripe shrimp and other hippolytid shrimps, the stout coastal shrimp, and heart crabs, take shelter under it


8. Christmas Anemone, Utricina crassicornis 
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Kingdom Animalia
Phylum Cnidaria
Class Anthozoa

Order Actiniaria

Family Actiniidae

Genus Utricina

	Occurrence ...................................
	· Pribilof Islands, Alaska to southern California
· low intertidal to shallow subtidal waters, up to 100 feet deep
· attaches to rocks

	Form/Function .............................
	· up to 12 inches tall and 10 inches wide (a large anemone)

· column olive-green color with irregular blotches; other occasional column colors are cream, orange, red , or brown

· possesses four to five rings/whorls of short, blunt tentacles which vary in color from reddish with pale cross bands to a single, broad, reddish band in the middle

· nematocysts cause tentacles to stick to fingers

	Reproduction ...............................
	· sexual reproduction exclusively

	Predators/Prey .............................
	· known to have been attacked in captivity by the mosshead sculpin

· eats mollusks (e.g., snails, mussels, and chitons), Crustacea (e.g., crabs, barnacles), sea urchins, and fishes

	Noteworthy Facts ………………
	· candy striped shrimp live as scavengers (consume scraps not ingested by the anemone) on the oral disc

· may live at least 60 - 80 years

· juveniles develop slowly; are rarely seen; likely indicates low reproduction rate

· may feed on surprisingly large prey items, including jellyfish, chitons, tanner crabs, hermit crabs, sea urchins, and fishes


10.  Sea Whip, Balticina spp.
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Kingdom Animalia
Phylum Cnidaria
Class Anthozoa

Subclass Octocorallia

Order Pennatulacea

Family Virgulariidae

Genus Balticina
	Occurrence ...................................
	· in Alaskan waters
· shallow subtidal or deep subtidal

	Form/Function ............................
	· long, whiplike growth is actually a colony of polyps that grow upon one another in a continuous stem

	Reproduction ...............................
	· unknown

	Predators/Prey ...........…..............
	· unknown

	Noteworthy Facts ………………
	· probably displays bioluminescence like most pennatulids
· very little is known of species within this genus for Alaskan waters


11.   Sea Pen, Halipteris willemoesi
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Kingdom Animalia
Phylum Cnidaria
Class Anthozoa

Subclass Octocorallia

Order Pennatulacea

Family Halipteridae

Genus Halipteris
	Occurrence ...................................
	· southeast Bering Sea, Alaska
· stem imbedded in sediment

	Predators/Prey ..............................
	· preyed upon by starfish and nudibranchs

· feeding polyps capture small animal

	Reproduction ...............................
	· reproduction can occur annually or continuously throughout year
· eggs and sperm released into water column where fertilization occurs
· planula larvae will settle upon bottom after seven days if conditions favor this

	Form/Function .............................
	· up to 5 feet tall

	Noteworthy Facts ………………
	· “forests” of sea pens provide food and shelter for many organisms, including juvenile rockfish


12.  Sea Pen, Ptilosarcus gurneyi
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Kingdom Animalia

Phylum Cnidaria


Class Anthozoa
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Genus Ptilosarcus
	Occurrence ...................................
	· Prince William Sound to California
· subtidal; common at depths of 30 – 80 feet; found in sand with central stalk lower portion functioning as an anchor

	Form/Function .............................
	· fleshy stalk

· has a short, internal rod support located in the lower, buried portion

· polyps occur on leaf-like branches of on upper regions of stalk

· orange color

	Reproduction ...............................
	· spawning occurs from March until April
· egg size averages 0.5 – 0.6 mm
· ciliated planula larvae generated through sexual reproduction
· larvae are initially free-swimming; later settle to sea floor and there develop into a polyp which will eventually further develop into an adult

	Noteworthy Facts ……….………
	· a plankton feeder, it obtains nutrients by filtering minute organisms into the main axis; these are subsequently absorbed through specialized cells


Jellyfish : Class Scyphozoa

· medusa is predominant life stage

· most bell diameters from 1 - 16 inches

· one species, Cyanea capillata, may have a bell diameter of > 6 feet (!!)

· ften of striking coloration

· gonads and other internal structures often brightly colored (e.g., orange) and visible through the largely transparent bell

· 200 species described from Arctic to tropical oceans

· most inhabit coastal waters, though a few are deep water

· most are free swimming

· tentacles occur at bell margin and vary from four to many; possess nematocysts, whose sting severity varies with species; in some species, the sting can be so severe as to cause death in humans (Australian sea wasp/box jellies are examples)

· vertical movement results from contractions of circular muscle that surround the sub-umbrella margin (sub-umbrella is underside area of bell near its opening)

· for most species, horizontal movement results from waves or currents

· more primitive species have mouth open directly into stomach

· feed on fishes and crustaceans

· capture prey with tentacles and sting into submission with nematocysts on tentacles; tentacle then brings food to mouth for ingestion

· nervous system arranged as a net; no central nervous system (hence, no brain)

· have sensory pits that enable orientation with respect to light

· sexes separate; thus often reproduce sexually

· in polyp stage, Scyphozoans reproduce via asexual budding
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Fig.  IX. 5.  Jellyfish (Scyphozoan)

Class Scyphozoa Maintained at the Alaska sea Life Center
13.  Moon Jelly, Aurelia labiata

Kingdom Animalia
Phylum Cnidaria
Class Scyphozoa

Order Semaeostomeae

Family Ulmaridae

Genus Aurelia
	Occurrence ...................................
	· Worldwide; can be very abundant in some areas

	Form/Function .............................
	· free swimming, pelagic

· bell may be up to 16 inches across

· tentacles numerous and short

· unlike other jellies, lack potent stinging tentacles

· four horseshoe-shaped gonads are arranged symmetrically on bell surface

	Reproduction ...............................
	· sexual or asexual
· sexes are separate; sexual reproduction in medusa stage

	Predators/Prey ...........…...............
	· mucus on bell surface ensnares prey items (zooplankton) ; prey is subsequently transferred via mucus to bell margin, from where it is transferred to the mouth

	Noteworthy Facts ………………
	· most common jellyfish maintained in public aquaria

· often wash ashore in large numbers

· common name derived from half-moon shaped structures within bell

· very difficult to distinguish from A. aurelia, which occurs in  other parts of the world but has been unintentionally introduced into Alaskan waters


