XIII.  Mussels, Clams, Oysters, Squid, Octopus, and Snails : Kingdom Animalia, Phylum Mollusca

Members of the Phylum Mollusca are familiar to us as bivalves (e.g., clams, oysters, and scallops), snails, and cephalopods (e.g., octopus an squids).   Although outwardly different molluscan species may appear wholly unrelated to one another, we shall see that all mollusks share certain common traits.  It is notable that the Phylum Mollusca is well represented in Alaskan waters and more than 40 species can sometimes be observed at the Alaska SeaLife Center.

Phylum Mollusca

· 100,000 described living species; 35,000 described fossil species

· marine, freshwater, and terrestrial forms

· generalized body plan body plan (obvious exceptions exist and will be noted later)

· possess a muscular foot

· possess a shield-shaped shell on the back (not present in all forms)

· specialized tissue called a mantle secretes the shell

· primitive molluscs possess gills

· in many examples (except bivalves and some snails) feeding is made possible by a radula, a file-like structure that scrapes material off of surfaces or bore through a bivalve shell (not present in all examples)

· stomach has capacity to process finely ground food

· open circulatory system (no blood vessels) 

· heart present; has distinct upper and lower chamber

· nervous system present; in the most primitive forms, it is comprised of a nerve ring around the esophagus, from which other components of the nervous system emerge

· separate sexes in most a primitive trait; some with combined sexes 



(hermaphroditic)

· Mollusk Classes

· Snails : Gastropoda

· over 75,000 described living species

· comprised of three subclasses

1.  Prosobranchia:  most shelled snails

2.  Opistobranchia:  sea slugs and kin

3.  Pulmonata:  land snails and slugs  and several marine, intertidal 





species (not represented at the Alaska SeaLife Center)

· 15,000 fossil species described

· can be considered as the most successful mollusks because of the wide variety of habitats they occupy as a group

( many marine species adapted to different benthic environments

( many freshwater examples

( terrestrial examples

· Subclass Prosobranchia (snails and slugs) physical characteristics

· head present

· eyes present at the end of each of two head tentacles

· creeping foot retained

· shell has become a protective casing to retreat into rather than just an overlying shield

· base of foot often contains a hard, horny or shelly disk called an operculum; this functions like a door to protect the animal when withdrawn into the shell)

· shell usually an asymmetrical spiral

· many shell varieties, including different shapes, colors, and modes of twisting

(torsion) of the body (not to be confused with spiraling of the shell, which is a separate process) over evolutionary time has moved the anus and gills 180 degrees counterclockwise to just behind the head and therefore to the anterior portion of the body

· in some species the shell is very reduced or lost altogether

· different species collectively exhibit all possible modes of feeding (herbivores, carnivores, deposit feeders, suspension feeders, scavengers, etc.)

· in many species sexes are separate; hence, reproduction in these is sexual

· some species have both sex organs within one individual (hermaphroditic)

· Subclass Opisthobranchia (sea slugs and kin) physical characteristics

· torsion lost to varying degrees

· shell reduced and thin; can be external, internal, or lost altogether

· mantle cavity reduced or lost altogether

· head bears a pair of tentacles

· hermaphroditic

· primarily marine and benthic (some brackish and freshwater examples do exist)
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Fig. XIII.1.  Snail (note structures)
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Fig. XIII.2.  Nudibranch (note structures)

Snails (Gastropods) Featured at the Alaska sea Life Center
1. Whitecap Limpet, Acmaea mitra
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Kingdom Animalia
Phylum Mollusca
Class Gastropoda
Order Patellogastropoda

Family Acmaeidae

Genus Acmaea
	Occurrence ...................................
	· Pribilof and Aleutian Islands, Alaska to Isla San Martin, Baja California
· low intertidal and shallow subtidal zones in protected areas of heavy surf

	Form/Function .............................
	· shell to 1.33 inches long

· shell high, white, and conical; often covered by a growth of pink, corralline algae
· apex of shell almost in center

· shell surface sculptured with fine, concentric growth lines and radial striations
· holdfasts and thalli of red coralline algae often grow all over the shell surface

	Reproduction ...............................
	· in California breeds in winter and spawns when temperature is at or near its minimum

	Predators/Prey ...........................
	· feeds upon detritus

	Noteworthy Facts ………………
	· does not exhibit an escape response to sea stars

· holdfasts and thalli of red coralline algae often grow all over the shell surface


2. Keyhole Limpet, Diodora aspera
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Kingdom Animalia
Phylum Mollusca
Class Gastropoda
Order Archaeogastropoda

Family Fissurellidae

Genus Diodora
	Occurrence ...................................
	· Alaska to Camalu, Baja California, Mexico
· low intertidal to shallow subtidal

	Form/Function .............................
	· oval cap-shaped shell with oval aperture that is 1/10th the shell’s length at the apex

· from 1 inch to 2.8 inches

· periostracum rough with many radial ribs crossed by concentric threads and thus giving a lattice-like appearance
· every fourth rib larger than the other
· shell grayish-white and often having brownish-purple rays

· shell interior white

	Reproduction ...............................
	· sexes separate
· fertilization external
· larvae planktonic

	Predators/Prey ...........…...............
	· an omnivore, this species feeds on algae, sponges, and bryozoans

	Noteworthy Facts ………………
	· responds to predatory sea stars by extending the food and elevating the shell; it then extends the mantle such that it covers both the foot and the shell

· this makes it difficult for the sea star to properly attach to this limpet to enable it to feed upon it

· can also bite sea star tube feet to cause them to retreat

· a commensal polychaete worm (Arctonoe vittata) is usually found in the mantle cavity


3. Shield Limpet, Lottia pelta
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Kingdom Animalia
Phylum Mollusca
Class Gastropoda
Order Patellogastropoda

Family Lottiidae

Genus Lottia
	Occurrence ...................................
	· Aleutian Islands, Alaska to Bahia del Rosario, Baja California
· middle to low intertidal

	Form/Function .............................
	· shell to 1.2 inches long

· small specimens living in mussel beds occur on the stipes and holdfasts of algae (genus Egregia); usually black with weak ribbing on the shells

	Reproduction ...............................
	· in California populations, reproduction occurs throughout the year, with lowest rates occurring in summer

· fertilization external

· larvae planktonic

	Noteworthy Facts ………………
	· consume a great variety of large and microscopic species of algae

· animals on rocks have flatter shells than those in mussel beds

· shell color highly variable:  brown or green to nearly black, often checkered with white, or with peripheral rays and bands of white

· this species is common in mussel beds
· it is often associated with brown algae (Egregia, Postelsia, Pelvetia, Laminaria) when small
· move on to nearby rocks when about 10 mm long
· one of the most widely distributed limpets in the intertidal zone


4. Plate Limpet, Tectura scutum
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Kingdom Animalia
Phylum Mollusca
Class Gastropoda
Order Patellogastropoda

Family Lottiidae

Genus Tectura
	Occurrence ...................................
	· Southern Bering Sea and Aleutian Islands to Point Conception (north of Santa Barbara)
· middle intertidal zone

	Form/Function .............................
	· shell to 1.6 inches long

· low, smooth, shield-like shell
· shell often covered with tufts of green algae (these may function to hide the animal from would-be predators)

· shell frequently green with irregular white spotting from the edge to the apex of the shell

· has special chemical receptors that enable it to be very responsive to sea star predators

· moves up and down rocks with rising and falling tide

· like other limpets, it is most active at night

	Reproduction ...............................
	· unknown or information unavailable, though probably very similar to that of other limpet species

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

	Noteworthy Facts ………………
	· feeds on microscopic algae


5. Margarite Snail, Margarites pupillus
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Kingdom Animalia
Phylum Mollusca
Class Gastropoda
Order Archaeogastropoda

Family Trochidae

Genus Margarites
	Occurrence ...................................
	· Nunivak Island and Bering Sea, Alaska to San Diego, California
· low intertidal and subtidal waters to 330 feet

	Form/Function .............................
	· conical shell to 0.6 inches wide

· shell with spiral ribbing
· color pink or orange, the aperture being brilliantly iridescent

	Reproduction ...............................
	· unknown or information unavailable

	Predators/Prey ...........................
	· in Puget Sound, Washington is preyed upon by the snail Searlesia dira and by the nudibranch Dirona albolineata, which crush these snails in its jaws

	Noteworthy Facts ………….……
	· though much is known of the biology of British Margarites species, little is known of this species, Margarites pupillus


6. Arctic Moon Snail, Natica aleutica
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Kingdom Animalia
Phylum Mollusca
Class Gastropoda
Order Mesogastropoda

Family Naticidae

Genus Natica
	Occurrence ...................................
	· Southern Bering Sea and Aleutian Islands to Point Conception (north of Santa Barbara)
· shallow subtidal to 1650 feet

	Form/Function .............................
	· shell medium, squat, and cream colored with brown periostracum

· body color is a transluscent cream with brown spots and blotches
· shells to 4 inches high as adults
· in living examples there are mantle flaps from each side that cover the shell and thereby protect its lustrous finish

	Reproduction ...............................
	· eggs laid in capsules made of mucus-cemented sand grains

	Predators/Prey ...........…...............
	· preyed upon by juvenile and adult cod

· feeds just below sediment upon other mollusks by drilling a neat, beveled hole with a rasp-like radula

· secretes a non-acidic substance that softens the shells of mollusks it preys upon

	Noteworthy Facts ………………
	· most common moon snail of Alaskan waters

· name derived from shell opening (aperture), which is half moon shaped


7. Cancellate Hairy Snail, Trichotropis cancellata
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Kingdom Animalia
Phylum Mollusca
Class Gastropoda
Order Mesogastropoda

Family Trichotropididae

Genus Trichotropis

	Occurrence ...................................
	· Bering sea and Aleutian Islands, Alaska to Oregon
· common shallow subtidal, occasionally intertidal

	Form/Function .............................
	· shell to 1.0 inch diameter

· shell high, white, and conical

	Reproduction ...............................
	· unknown or information unavailable

	Noteworthy Facts ………………
	· suspension feeder, but also steals food from suspension-feeding polychaete worms (such stealing is termed kleptoparasitism); it uses its pseudoproboscis, an extended, ciliated portion of the lower lip to channel food from the mouth of the polychaete host


8. Purple-ring Topsnail, Calliostoma annulatum
[image: image19.jpg]



Kingdom Animalia
Phylum Mollusca
Class Gastropoda
Order Archaeogastropoda

Family Trochidae

Genus Calliostoma
	Occurrence ...................................
	· Forester Island, Alaska to Isla San Geronimo, Baja California
· abundant subtidally but may occur at lowest tidal levels

	Form/Function .............................
	· shell interior pearly

· coumnella lacking nodes
· spiral ridges beaded; brown on a cream or yellow background
· anteriormost spiral ridge on each whorl is purple or violet

· base of body whorl almost flat

· animal pinkish-orange with brown dorsal spots

· shell 0.8 – 1.2 inches wide

· generally has eight flattened whorls

· with death, the shell colors fade

	Reproduction ...............................
	· males generally spawn first
· females produce green eggs, each contained in a clear envelope with a thick, gelatinous coat thick are shed in a soft gelatinous coating

	Predators/Prey .............................
	· preyed upon by juvenile and adult cod

· feeds on the kelp, or on kelp-encrusting diatoms, bryozoans, and hydroids

· also consumes detritus and copepods

· may scavenge dead fish or other sea creatures

· possibly attacks anemones or nudibranchs

	Noteworthy Facts ………………
	· mucus covering the shell makes it slippery and thus less prone to predation

· although an algal feeder in the spring, this species switches largely to animal foods when they become available


9. Hal’s Colus, Colus halli
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Kingdom Animalia
Phylum Mollusca
Class Gastropoda
Order Neogastropoda

Family Neptuneidae

Genus Colus
	Occurrence ...................................
	· Alaskan waters

	Form/Function .............................
	· height slightly greater than 2X the diameter

· periostracum chestnut brown or tan, particularly in younger specimens
· height to 2.4 inches

· spiral ridges faint but usually visible

· without axial ribs

· all whorl ridges approximately the same size

	Reproduction ...............................
	· unknown or information unavailable

	Predators/Prey ...........…...............
	· unknown or information unavailable

	Noteworthy Facts ………………
	· most common Colus species in northwestern Pacific region


10.   Leafy Hornmouth, Ceratostoma foliatum
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Kingdom Animalia
Phylum Mollusca
Class Gastropoda
Order Neogastropoda

Family Muricidae

Genus Ceratostoma
	Occurrence ...................................
	· Sitka, Alaska to San Diego, California
· low intertidal and subtidal to 200 feet

	Form/Function .............................
	· to 3.2 inches long

· shell to 4 inches high, but usually 3.2 inches high

· shell ornamented with flanges that bear thorny projections

	Reproduction ...............................
	· spawning observed in Washington in late February and early March
· previously scattered mature snails begin to form clusters
· after mating, female deposits eggs in yellow egg cases, each about 0.5 inches long
· eggs are attached to subtidal rocks and shells, usually at 15 – 80 feet
· egg cases of females in a cluster are attached in a common mass on the substrate
· a female produces, on average, 40 capsules/year, each containing 30 – 80 eggs
· development occurs within egg capsules
· veliger larvae are produced but undergo metamorphosis before release
· after four months development time, juvenile snails emerge from egg cases and begin developing into adults (usually takes about 4 years)

	Predators/Prey .............................
	· this snail is a predator, well equipped to bore through the calcareous shells of its prey; feeds mainly on barnacles, bivalves, and other snails

	Noteworthy Facts ………………
	· the “fins” projecting from the shell may ward off would-be fish predators; these also perhaps assist the snail in landing upright when it falls more than 20 body lengths


11.  Wrinkled Dove Snail, Amphissa columbiana
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Kingdom Animalia
Phylum Mollusca
Class Gastropoda
Order Neogastropoda

Family Columbellidae

Genus Amphissa
	Occurrence ...................................
	· Sitka, Alaska to San Pedro (Los Angeles, California county)
· low intertidal to more commonly subtidal below kelp beds

	Form/Function .............................
	· shell to 1.2 inches high

· shell thin with fine longitudinal ribs running from the apex to the middle body whorl and with uniform, close-set spiral threads

· color highly variable; often orange or dull greenish yellow, sometimes pink, mauve or brown, often with brownish spots

	Reproduction ...............................
	· unknown or information unavailable

	Predators/Prey ...........…..............
	· unknown or information unavailable

	Noteworthy Facts ………………
	· an excellent climber, this snail can rear up, such that it is standing only on the back of the foot, and then change direction by swinging around to a new course


12.   Frilled Dogwinkle, Nucella lamellosa
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Kingdom Animalia
Phylum Mollusca
Class Gastropoda
Order Neogastropoda

Family Nucellidae

Genus Nucella
	Occurrence ...................................
	· Bering Strait to central California
· common on low intertidal rocks, especially below mussel beds

	Form/Function .............................
	· shell to 2 inches long

· shape highly variable

· some shells smooth, others frilly with well developed ridges, projections, or spiral bands

· color variable, ranging from white through orange to brown, either of a single color or banded

	Reproduction ...............................
	· sexually mature at 4 years
· breeding occurs in winter or spring
· animals aggregate in groups numbering from a few dozen to several hundred individuals; individuals tend to breed within the same group year after year
· aggregations usually occur at low tide
· eggs are deposited in vase-shaped, yellow egg capsules, each about 0.4 inches long; 95% of mature females in a breeding group deposit these capsules
· egg capsules are attached in clusters to rock undersides
· young snails develop within capsules and emerge in 140 days after deposition at lower temperatures (6 – 8 oC) and 67 – 91 days after deposition at higher temperatures (9.6 – 11 oC)
· development occurs within egg capsules
· more than half of the egg capsules are lost to predators; perhaps less that 10 of the approximately 1000 eggs produced by a female will survive to one year
· young snails undergo considerable shell changes as they develop into adults

	Predators/Prey .............................
	· this snail is a carnivore, feeding primarily upon acorn barnacles as well as mussels and other mollusks

	Noteworthy Facts ………………
	· one of the most abundant intertidal whelks of the Pacific northwest


13.  Channeled Dogwinkle, Nucella canaliculata
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Kingdom Animalia
Phylum Mollusca
Class Gastropoda
Order Neogastropoda

Family Nucellidae

Genus Nucella

	Occurrence ...................................
	· Aleutian Islands, Alaska to Cayucos (San Luis Obispo county, California)
· middle intertidal

	Form/Function .............................
	· shell to 1.6 inches long

· shell sculptured with numerous spiral cords separated by narrow grooves that contain tiny scales

· color white or dark orange with darker mottling on cords

	Reproduction ...............................
	· breeding occurs in spring and summer
· after mating the female deposits eggs in a flask-shaped capsules (0.25 – 0.5 inch long) and attaches these to shaded areas of rocks
· eggs develop within capsules and change (metamorphose) from veligers to juveniles and small snails, each about 0.04 inches long, emerge

	Predators/Prey ...........…...............
	· this snail is a predator and feeds mainly upon the mussel Mytilus and secondarily on barnacles

	Noteworthy Facts ………………
	· common on rocks and mussel beds


14.   Checkered Periwinkle, Littorina scutulata
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Kingdom Animalia
Phylum Mollusca
Class Gastropoda
Order Mesogastropoda

Family Littorinidae

Genus Littorina
	Occurrence ...................................
	· Kodiak Island, Alaska to Bahia de Tortuga, Baja California
· high and upper middle intertidal zones on rocky shores

	Form/Function ….........................
	· shell to 0.5 inches high, usually less

· shell smooth and conical

· shell brownish to nearly black, often with lighter bands or spots in a checkered pattern

	Reproduction …...........................
	· in California breeds during all seasons except summer
· females appear to lay their eggs at the waterline or under water in tide pools, usually in the evening or at night
· eggs are individually contained within flattened capsules
· capsules are themselves contained within a sausage-shaped gelatinous mass coiled in a spiral of 3 – 5 turns; each such mass may hold up to 2000 eggs
· swimming veliger larvae hatch out in 7 – 8 days at 13 – 15 oC, but more detailed information is yet to be obtained for development in this species

	Predators/Prey …........…..............
	· preyed upon by carnivorous gastropods and small sea stars

	Noteworthy Facts ………….……
	· feeds mainly on films of diatoms, microscopic algae, diatoms, lichen etc. that occur upon rock which is otherwise barren

· often intermediate hosts for a number of parasites, including fluke (a flatworm) larvae


15.   Sitka Periwinkle, Littorina sitkana
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Kingdom Animalia
Phylum Mollusca
Class Gastropoda
Order Mesogastropoda

Family Littorinidae

Genus Littorina

	Occurrence ...................................
	· Kiska Island to Aleutian Islands, Alaska to Oregon, its southern limit
· Intertidal

	Form/Function .............................
	· shell height to 0.6 inches

· shell globose and higher than wide

· color variable; brown or gray, possible with light bands on upper sides of whorls; lighter colored areas may be yellow or orange

	Reproduction ...............................
	· unknown or information unavailable, but likely similar to that of other Littorina species

	Predators/Prey ...........…...............
	· unknown or information unavailable, but likely similar to the predators  and prey of other Littorina species

	Noteworthy Facts ………………
	· displays escape responses to sea stars


16.   Sinous/Lyre Whelk, Buccinum plectrum
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Kingdom Animalia
Phylum Mollusca
Class Gastropoda
Order Neogastropoda

Family Buccinidae

Genus Buccinum
	Occurrence ...................................
	· occurs in all Alaskan seas
· subtidal

	Form/Function .............................
	· inside of shell opening with no dark lines

· spiral shell ridges virtually microscopic
· axial ribs extend to body whorl; often both irregular and oblique to shell long axis
· height to 2.8 inches

	Reproduction ...............................
	· unknown or information unavailable

	Predators/Prey ...........…...............
	· fed upon by sea stars

	Noteworthy Facts ………………
	· all Buccinum spp. respond to the presence of sea stars by rapid movements and violent twisting


17.   Hairy Triton, Fusitriton oregonensis
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Kingdom Animalia
Phylum Mollusca
Class Gastropoda
Order Mesogastropoda

Family Cymatiidae

Genus Fusitriton
	Occurrence ...................................
	· Pribilof Islands and Aleutian Islands to San Diego, California
· extreme low intertidal to 300 feet deep

	Form/Function .............................
	· 6" high, 3" wide

· very fragile shell: with thick, fibrous, brown periostracum adorned in brown, spirally-arranged bristles

· shell opening is white

· living tissue is pinkish yellow mottled with maroon or black

	Reproduction ...............................
	· female lays eggs in communal masses (up to 30 females may contribute to one such giant mass)
· sometimes containing more than 2000 eggs, these masses are occasionally referred to as “sea corn” due to their resemblance to corn kernels; numerous developing eggs are in each capsule of “sea corn”
· many of these eggs will function as “nurse eggs” and provide nutrients to the surviving embryos
· planktonic larvae (called veligers) emerge from egg mass after 7-8 week development period and become part of the zooplankton for their next life stage

	Predators/Prey ...........…...............
	· feeds upon detritus, polychaete worms, chitons, bivalves, gastropods, sea urchins, sea stars, and tunicates

	Noteworthy Facts ………………
	· often lays egg capsules within the “touch tank” at the Alaska SeaLife Center


18.   Kennicott’s Whelk, Beringius kennicottii
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Kingdom Animalia
Phylum Mollusca
Class Gastropoda
Order Neogastropoda

Family Neptuneidae

Genus Beringius
	Occurrence ...................................
	· South Central Alaska westward to Bering Sea

	Form/Function .............................
	· shell length to 2.75”

	Reproduction ...............................
	· unknown or information unavailable

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

· preys upon small polychaetes;  accomplishes this by inserting proboscis into the polychaete body and rasping off tissue

	Noteworthy Facts ………………
	· relatively abundant in Bering Sea; a major component of large gastropod fauna there

· despite this species’ relative abundance in the Bering Sea, much of its basic biology remains unknown

· overall, a rare northern species


19.   Ridged Whelk/Northwest Neptune/Lyre Whelk, Neptunea lyrata
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Kingdom Animalia
Phylum Mollusca
Class Gastropoda
Order Neogastropoda

Family Neptuneidae



Genus Neptunea
	Occurrence ...................................
	· Alaska to Monterey, California
· Subtidal

	Form/Function .............................
	· large shell reaching 4” in height

· 5 robust whorls on shell, each adorned with evenly spaced ribs

· shell opening (aperture) large

· color reddish brown; sometimes darker on ribs

	Reproduction ...............................
	· sexual reproduction
· female produces a capsule that may contain up to 5000 eggs each
· groups of egg capsules are piled on one another and resemble an irregular corn cob
· only 1 – 4 of the eggs in a capsule develop into embryos
· remaining eggs function as “nurse eggs” by providing food for the 1 – 4 developing embryos
· no planktonic stage; young hatch out in crawling stage with a tiny, hardened shell already present


	Predators/Prey ...........…...............
	· likely consumes polychaete worms and small clams and other small invertebrates

· can be a scavenger and thus eat dead fish and crabs while feeding the proboscis can be extended to at least the length of the shell

· this extending of the proboscis enables it to remove tissues of bivalve mollusks as well as soft parts of dead crab and fish tissues

· proboscis also enables the lyre whelk to probe into tubular structures in search of different prey items

	Noteworthy Facts ………………
	· salivary glands produce toxins that can cause illness in humans if ingested; this toxin is likely used during predation to paralyze prey


20.   Pacific Wingfoot Snail, Gastropteron pacificum
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Kingdom Animalia
Phylum Mollusca

(Images courtesy of BioMEDIA Associates; 
Class Gastropoda 

http://www.ebiomedia.com)
Order Cephalaspidia



Genus Gastropteron                    
Family Gastropteridae

                                  



	Occurrence ...................................
	· Aleutian Islands, Alaska to Point Loma, San Diego county, California
· uncommonly on intertidal mud, more commonly subtidally to 500 feet

	Form/Function .............................
	· shell to 1.33 inches long

· with two large wing-like flaps extending from the lateral edges of the foot and capable of folding dorsally over the body

· a light shell is hidden under the mantle

· although it usually crawls along the bottom, the wingfoot snail can “take off” with its “wings” if the organism is threatened

	Reproduction ...............................
	· clear, gelatinous, almost globular egg mass contains widely separated, rounded capsules of spherical pink eggs

	Predators/Prey .............................
	· preyed upon by carnivorous gastropods and small sea stars

	Noteworthy Facts ………………
	· feeds mainly on films of diatoms, microscopic algae, diatoms, lichen etc. that occur upon rock which is otherwise barren


21.   Yellow Edged Cadlina Nudibranch/Yellow Margin Dorid, Cadlina luteomarginata
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Kingdom Animalia
Phylum Mollusca
Class Gastropoda




Subclass Orthogastropoda





Order Opisthobranchia






Suborder Nudibranchia







Family Chromodoridae








Genus Cadlina
	Occurrence ...................................
	· Lynn Canal, Alaska to Point Eugenia, Mexico
· intertidal to 100’

	Form/Function .............................
	· to 2” long

· body white with a yellow margin

· large, low antennae are yellow-tipped

	Reproduction ...............................
	· specific reproductive information for this species unknown
· in general, hermpaphroditic sea slugs lay ribbon-like egg clusters

	Predators/Prey ...........…...............
	· predators unknown or information unavailable

· preys largely upon a number of different sponge species

	Noteworthy Facts ………………
	· any of the yellow markings may be absent from some individuals


22.   Gold Dirona, Dirona aurantia
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Kingdom Animalia
Phylum Mollusca
Class Gastropoda
Order Nudibranchia

Family Dironidae

Genus Dirona
	Occurrence ...................................
	· Southern Bering Sea, Alaska to Puget Sound
· to 180 feet

	Form/Function .............................
	· to 4.5 inches long

· foot broad, rounded anteriorly, and tail bluntly pointed

· basic color is orange throughout; body scattered with white, granular spots though none appear on the underside of the foot or the oral veil

	Reproduction ...............................
	· unknown or information unavailable

	Predators/Prey ...........…...............
	· feeds on algae, hydroids, bryozoans, gamarid, and caprellid amphipods

	Noteworthy Facts ………………
	· divers remark that the bright colors of this nudibranch often contrast with the comparatively duller colors of other marine organisms inhabiting the same area


23.   Red Gilled Aeolid, Flabellina triophiona
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Kingdom Animalia
Phylum Mollusca
Class Gastropoda
Order Nudibranchia

Family Flabellinidae

Genus Flabellina
	Occurrence ...................................
	· Aleutian Islands, Alaska to Oregon
· subtidal to 200 feet

	Form/Function .............................
	· to 4 inches long

· cerrata color varies between pink and reddish brown

· perfoliate rhinophores

	Reproduction ...............................
	· unknown or information unavailable

	Predators/Prey ..............................
	· feeds on a variety of hydroids, other aeolids, amphipods, crustaceans, polychaete worms

	Noteworthy Facts ………………
	· very little is presently known of this attractive nudibranch

· as a defense mechanism to elude predators, the related F. iodinea can lift off the substrate and undulate its body from side to side to remain in the water column where currents may carry it away to safety; perhaps a similar such evasion tactic is utilized by F. triophiona


24. Sea Lemon Nudibranch, Anisodoris nobilis
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Kingdom Animalia
Phylum Mollusca
Class Gastropoda
Order Nudibranchia

Family Discodorididae

Genus Anisodoris

	Occurrence ...................................
	· Kodiak Island and Washinton Bay, Kuiu Island, Alaska to Ensenada, Baja California, Mexico
· intertidal to subtidal

	Form/Function .............................
	· to 8 inches long

· bright orange-yellow to light yellow color

· gills, gill edge, and foot white

· dorsal surface covered in tubercles that are somewhat inflated towards tips

· dark spots on dorsal surface but not on tubercles

	Reproduction ...............................
	· produces a light yellow egg mass

	Predators/Prey ...........…...............
	· reported to feed upon at least 9 different sponge species

	Noteworthy Facts ………………
	· when handled emits a sweet, lemon scent

· apparently contains a toxic substance that deters predation by fishes


25.   Giant White Dorid, Archidoris odhneri
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Kingdom Animalia
Phylum Mollusca
Class Gastropoda
Order Nudibranchia

Family Archidorididae

Genus Archidoris
	Occurrence ...................................
	· Kenai Peninsula, Alaska to Point Loma, California
· subtidal to 75 feet, rarely intertidal

	Form/Function .............................
	· pure white; a yellow phase has been reported from Puget Sound and British Columbia

· rhinophores with 20 - 24 lamellae
· gills with 7 fluffy plumes

· 4 – 8 inches long

	Reproduction ...............................
	· reproductive information for this species not found, but other members of this genus are hermaphroditic and thus have both male and female reproductive organs
· eggs of other species within this genus are deposited in ribbon-like clusters

	Predators/Prey ..............................
	· feeds on sponges

	Noteworthy Facts ……….………
	· extracts from this and other dorid species were found to be lethal when injected in crabs or mice; this property protects it from fish predation


26.   The Shaggy Mouse Nudibranch, Aeolidia papillosa
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Kingdom Animalia 
Phylum Mollusca
Class Gastropoda
Order Nudibranchia

Family Aeolidiidae

Genus Aeolidia

	Occurrence ...................................
	· North Atlantic, California to north Pacific; cosmopolitan
· low intertidal to subtidal (to about 2500 feet)

	Form/Function .............................
	· to 4 inches long

· dorsal side is covered with cerata, which have the appearance of a shag rug

· cerrata are flattened and lack conspicuous longitudinal membranes

· conspicuous area between head tentacles and rhinophore base is distinctive (usually an opaque white)

· basic color is white to brown

	Reproduction ...............................
	· eggs are laid in thin-walled egg capsules crowded into a large, untidy, pink or white egg string
· examples living on mudflats often lay eggs on eel grass

	Predators/Prey ..............................
	· feeds mainly on sea anemones; shows a preference for eating anemones that have already been damaged

· in order to avoid being stung by anemone nematocysts, this species first approaches the potential prey cautiously and covers it with a mucus; the gut is lined with a protective tissue layer that prevents the nematocysts from causing extensive damage there

	Noteworthy Facts ………………
	· unexploded nematocysts obtained from food are stored in special compartments (cnidosacs) located at the tips of the cerata; these nematocysts are then extruded from the cnidosacs if the nudibranch is attacked by a fish predator
· ;does not occur in Alaskan waters but included as this species is of interest and does occur in the northern Pacific


27.   Orange Peel Nudibranch, Tochuina tetraquetra
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Kingdom Animalia
Phylum Mollusca
Class Gastropoda


Subclass Orthogastropoda


Order Opisthobranchia


Suborder Dendronotina


Family Tritoniidae








Genus Tochuina
	Occurrence ...................................
	· Southern Bering Sea, Alaska to Los Angeles, California; benthic, shallow subtidal

	Form/Function .............................
	· to 12” long

· color ranges from pale yellow to orange to deep reddish orange

· white-tipped tubercles covering dorsal mantle surface

· mantle fringe adorned in branched, white gills

	Reproduction ...............................
	· specific reproductive information for this species unknown or unavailable
· in general, this and other hermpahroditic sea slugs lay ribbon-like egg clusters

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

· preys upon hydroids, soft corals, and sea pens

	Noteworthy Facts ……….………
	· the largest nudibranch in the world

· known there as “tochni”, it is eaten either raw or cooked in The Kuril Islands of Russia


· Chitons : Class Polyplacophora

· 600 existing described species

· 350 fossil species described

· body ovoid and flattened

· very adapted for adhering to rocks

· bilaterally symmetrical

· shell comprised of eight overlapping plates (called valves)

· depending upon species, range in size from 1 to 12 inches

· like snails, have a creeping foot

· nervous system primitive and poorly developed

· sexes are separate; hence, reproduction is sexual
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Fig. XIII. 3.  Chiton External Anatomy (dorsal and ventral sides)

Chitons Maintained at the Alaska Sea Life Center
28.   Lined Chiton, Tonicella lineata
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Kingdom Animalia
Phylum Mollusca
Class Polyplacophora

Order Neoloricata

Family Lepidochitonidae

Genus Tonicella
	Occurrence ...................................
	· Adak Island, Aleutian Islands, Alaska, to Monterey, California
· low intertidal and subtidal

	Form/Function .............................
	· length approximately 1.8"

· smaller (about 1") in Juneau area

· bright red is basic shell color, interfused with white and maroon brown or black lines

· dark, wavering lines found on head and tail regions of shell (used to identify this species)

	Reproduction ...............................
	· sexual
· reddish eggs stream from posterior end of female

	Predators/Prey ...........…...............
	· consumed by harlequin ducks and river otters in Alaska

· feeds on microorganisms which are on the surface of algae; occasionally eats small crustaceans

	Noteworthy Facts ………………
	· most common Tonicella species in southeastern Alaska

· other Tonicella species that occur alongside the lined chiton:

· 1.  white-line chiton, Tonicella insignis
· 2.  northern red chiton, Tonicella spp.
· young live offshore and migrate inshore as they develop


29. Red Veiled-Chiton, Placiphorella rufa
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Kingdom Animalia
Phylum Mollusca
Class Polyplacophora

Order Neoloricata

Family Mopaliidae

Genus Placiphorella
	Occurrence ...................................
	· Aleutian Islands, Alaska to Southern Oregon
· low intertidal to 150 feet

	Form/Function .............................
	· up to 2" long

· oval shape

· red dull color to shell

· the girdle (i.e., the fleshy portion of the animal that extends out beyond the margins of the shell) is broad, tan colored (can also have green mottling), and contains many bristles at its margin

· anterior (i.e., front) portion of girdle very enlarged and contains tentacles

	Reproduction ...............................
	· sexual

	Predators/Prey ...........…...............
	· only chiton known to be a predator

· feeds by raising girdle at 45 angle off of substrate and waiting  for an invertebrate or a small fish to swim beneath, upon which the red veiled chiton smothers it and begins feeding

· also feeds upon microalgae

	Noteworthy Facts ………………
	· only chiton species to feed by trapping prey under girdle


30.   Black Katy Chiton, Katharina tunicata
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Kingdom Animalia
Phylum Mollusca
Class Polyplacophora

Order Neoloricata

Family Mopaliidae

Genus Katharina
	Occurrence ...................................
	· Cook Inlet, Alaska to Catalina Island, California
· intertidal zones of wave-impacted rocky shores

	Form/Function .............................
	· length to 5 inches

· notable for black, leathery girdle that almost covers the entire shell

· only a small portion of the dorsal area of each valve is exposed

· clings to sides and upper surfaces of rocks exposed to strong wave action

	Reproduction ...............................
	· spawns March to July depending on latitude, with later spawning occurring further north
· eggs are green


	Predators/Prey ...........…...............
	· feeds on brown and red algae and on benthic diatoms

	Noteworthy Facts ………………
	· a variety of plants and animals, including coralline algae, hydroids, bryozoans, and barnacles, attach to the exposed portions of the valves

· an important subsistence food in southcentral Alaska and the Aleutians; Katharina chiton valves are found in ancient shell middens in archaeological sites


31.   Mossy Chiton, Mopalia muscosa
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Kingdom Animalia
Phylum Mollusca
Class Polyplacophora

Order Neoloricata

Family Mopaliidae

Genus Mopalia mucosa
	Occurrence ...................................
	· Queen Charlotte Islands, British Columbia to Isla Cedros, Baja California, California
· middle and low intertidal zones of in regions of low to moderate surf

	Form/Function .............................
	· to 3.5 inches long

· valve surfaces lusterless, sometimes sculptured with wavy riblets, but often eroded or overgrown by marine organisms

· valves dull brown, blackish olive, or grayish, rarely tinted with red, orange, or green

· girdle tan or cream colored and hairy in appearance

	Reproduction ...............................
	· spawning noted in April and May in Monterey Bay, California and July to September in central and northern California
· eggs and sperm often shed in tide pools
· eggs green or golden brown in color, 0.29 mm diameter
· hatch in 24 hours
· larvae swim freely for several days; mantle, foot, and eyes develop at this time
· settlement occurs about 11.5 days after fertilization if an adequate substrate is present
· first seven shell plates present at 13.5 days


	Predators/Prey ...........…...............
	· feeds primarily upon red and green algae
· preyed upon by the sea star Pisaster ochraceus

	Noteworthy Facts ………………
	· attain sexual  maturity in two years

· common on rocks and in tidepools


32.   Giant Gumboot Chiton, Cryptochiton stelleri
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Kingdom Animalia

Phylum Mollusca
Class Polyplacophora

Order Neoloricata

Family Acanthochitonidae

Genus Cryptochiton
	Occurrence ...................................
	· Japan through Aleutian Islands, Alaska, to Southern California
· low intertidal to 65 feet

	Form/Function .............................
	· largest chiton in world; reaches 13" long

· in Alaska, intertidal examples are up to 6" long

· mantle (fleshy portion of animal) completely covers the eight white plates beneath (thus, the genus name, Cryptochiton, means “hidden chiton”)

· all plates butterfly-shaped except first

· lower surface a dirty yellow color

	Reproduction ...............................
	· sexual
· small, green eggs laid in gelatinous strings; wave action breaks them up
· two days of development at 11o C allows juvenile forms  (called trochophores) to become component of zooplankton, their next life stage

	Predators/Prey ...........................
	· in northern California the predaceous snail Ocenebra lurida rasps pits in the upper surface exposing the yellow flesh covering the white plates

	Noteworthy Facts ……………..
	· although sometimes consumed by humans, it is very good conservation practice not to eat this slow-to-reproduce species
· was traditionally used as food by coastal Indians


· Clams, Oysters, and Mussels : Class Bivalvia

· a shell with two halves

· great variety of shell shapes and sizes among different species

· composed of calcium carbonate 

· muscles pull shell halves together

· possess head very reduced in size

· gills are very large and in many species are involved in both food collection (via filtering mechanisms) and gas exchange

· most species of clams adapted as soft mud or sand burrowers

· upon burrowing in mud, both an inhalent and an exhalent siphon extend to the overlying water; particulate organic material brought in via intake siphon is filtered for use as food

· some species are surface dwellers, typically on rocky shores

· certain species inhabit this realm by secreting tough cords (called byssal threads) that enable them to attach strongly to the surface of submerged items

· other species cement one of their shell halves to the rocky substrate surface

· some bivalves are able to bore into sedimentary rock and one species bores into wood; although it is not a worm, it is called a shipworm (Teredo)

· scallops are surface dwellers that swim by rapidly opening and closing their shells on the sediment bottom to create a powerful current that enables them to swim

· relatively simple nervous system

· sexes separate in most species

· some hermaphroditic (i.e., female and male reproductive systems in one individual) examples exist
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Fig.  XIII. 4.  Generalized Clam Anatomy: note Inhalent and Exhalent Siphon Tubes

Bivalves Maintained at the Alaska Sea Life Center

33.   Pacific Weathervane Scallop, Patinopecten caurinus
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Kingdom Animalia
Phylum Mollusca
Class Bivalvia
Subclass Pteriomorpha

Order Ostreoida

Family Pectinidae

Genus Patinopecten
	Occurrence ...................................
	· throughout eastern North Pacific Ocean; range in the northeastern Pacific Ocean from the Pribilof Islands, Alaska and the southern Bering Sea to Point Reyes, California 
· occurs on sand, gravel, and rocky bottoms at depths of 6 - 950 feet

	Form/Function .............................
	· up to 8 inches across

· shell of brownish color

· has characteristic scallop “wings”at hinge area

· prominent ribs on shell outside

· the thin shell of scallops in general serves to lighten the animal and is therefore an adaptation to swimming

· occur as aggregations of many individuals; called beds

· swimming movements may enable it to reach distances of 20 feet; swimming can last for 15 - 20 seconds

· rapid opening and closing of scallop shell produces power that enables scallop to swim

· can detect movement with numerous eyes on mantle around opening of shell perimeter

	Reproduction ...............................
	· sexes are separate (dioecious)
· spawn in June and July
· sperm and ova released into water, whereupon ova become fertilized and descend to bottom
· larvae drift after one month and drift as zooplankton
· in two to three weeks sufficient shell mass has been formed and the settle upon substrate or seaweeds
· in four to eight weeks juveniles have developed ability to swim

	Predators/Prey ...........…...............
	· preyed upon by sea stars, various fish species, birds, and marine mammals

· filter feeders

· feeds on many living components of the plankton, including both phyto- and zooplanktonic species

	Noteworthy Facts ………………
	· may live up to 18 years

· commercial harvest of Alaskan weathervane scallops is approximately 800,000 pounds (not including shells); fishery sporadic due to overexploitation; are sexually mature at three to four years of age

· age can be determined by counting concentric rings on shell (much like tree rings); these rings form in response to yearly seasonal changes in phytoplankton availability as food related to warming and cooling of water summer to winter respectively


34.  Bay/Blue Mussel, Mytilus trossulus
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Kingdom Animalia

Phylum Mollusca



Class Bivalvia




Order Mytiloida





Family Mytilidae






Genus Mytilus
	Occurrence ...................................
	· Chukchi Sea to northern California
· occurs through the intertidal zone to a depth of 16 feet

	Form/Function .............................
	· 2.5 to 4 inches long with a long, rounded triangular shape

· shell shiny blue-black to brownish

· attaches to the substrate via long, fine byssal threads

	Reproduction ...............................
	· while spawning occurs when temperatures reach 12oC (May) along coastlines of temperate regions, in Alaskan waters spawning begins in late Spring at water temperatures ranging from 5o to 10 oC 
· spawning in Alaska waters heaviest in May and June 
· females release three to six million eggs into the water column; males release sperm here
· after a 3 – 4 week planktonic existence, larvae settle out onto algae-encrusted substrate and metamorphose into small mussels

	Predators/Prey ...........................
	· preyed upon by sea stars, gastropods, crabs, and sea otters

· suspension feeders

	Noteworthy Facts ………………
	· tangled mass of mussels and their byssal threads form habitats for many other organisms


35.  Horse Mussel, Modiolus modiolus
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Kingdom Animalia

Phylum Mollusca



Class Bivalvia




Order Mytiloida





Family Mytilidae






Genus Modiolus
	Occurrence ...................................
	· Vancouver island, British Columbia to Gulf of California; also occurs in the southeastern Bering Sea off of the Aleutian Islands

	Form/Function .............................
	· normally 4.5 inches long but may reach 8.5 inches

· shell thick, shiny, brown, heavily beaded on posterior end

· shell bluish under periostracum and white internally

· soft parts yellow-orange

· attaches to the substrate via long, fine byssal threads

	Reproduction ...............................
	· unknown or information unavailable

	Noteworthy Facts ………………
	· suspension feeders

· normally lives embedded within mud, sand, or gravel with only the posterior tip of the shell and yellow mantle showing; attaches to buried rocks via strong byssal threads


36.  Greenland Cockle, Serripes groenlandicus
[image: image51.png]


[image: image52.jpg]



Kingdom Animalia

Phylum Mollusca


Class Bivalvia




Order Veneroida





Family Cardiidae






Genus Serripes
	Occurrence ...................................
	· Alaska to Puget Sound, Washington; Arctic Seas to Cape Cod, Massachusetts
· intertidal to 268 feet

	Form/Function .............................
	· shell to 4.5 inches diameter

· shell length greater than height

· ribs low and radial; often worn away at shell middle
· posterior portion tapered
· tan to light green or brown periostracum
· interior color varies from white to pale yellow

	Reproduction ...............................
	· separate sexes, usually not apparent based upon shell structure
· fertilization occurs within mantle cavity
· young hatch as pelagic larvae

	Feeding Method ..........................
	· unknown but other cockles are suspension feeders
· fed upon by sea stars, walrus, and bearded seals

	Noteworthy Facts ………………
	· preyed upon by the giant pacific octopus
· this cockle probably uses its mobile foot as an escape mechanism as in Clinoardium


37.   Cockle, Clinocardium nuttallii
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Kingdom Animalia

Phylum Mollusca


Class Bivalvia




Order Veneroida





Family Cardiidae






Genus Clinocardium
	Occurrence ...................................
	· Bering Sea to San Diego, California
· low intertidal to depths of 680 feet
· lives on or just beneath the surface of fine sediments

	Form/Function .............................
	· shell to 3.2 inch diameter

· shell has 34 radial ribs crossed by growth concentric rings

· ribs and grooves at edges of the two valves interlock
· periostracum brown
· shell buff mottled with brown or red
· soft parts yellowish white

	Reproduction ...............................
	· are hermaphroditic (i.e., both sexes contained in a single individual)
· breeding occurs in summer for individuals 2 years and older

	Predators/Prey ..............................
	· preyed upon by sea stars

· suspension feeders

	Noteworthy Facts ………………
	· the powerful, protruding foot of this species enables it to have a remarkable, leaping escape reaction to certain species of predatory sea stars


38.   Spiny Pink Scallop, Chlamys hastata
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Kingdom Animalia

Phylum Mollusca


Class Bivalvia




Order Ostreoida





Family Pectinidae






Genus Chlamys
	Occurrence ...................................
	· Southern Alaska to Santa Barbara, California
· subtidal to 500 feet deep

	Form/Function .............................
	· shell 2.2 inches across

· oval with upper valve slightly more convex than lower

· approximately 50 ribs radiating from the hinge

· wing-like hinges are called ears

· front ears slightly more than twice as long as hind ears

· cream colored mantle exposed when valves are agape and many small tentacles with small, dark eyes at the base

· pink, pinkish-gray, or cream sometimes with dark patterns arranged concentrically around the shell

	Reproduction ...............................
	· free-spawning organisms, reproduction occurs through release of eggs and sperm into the water

	Predators/Prey ...........................
	· preyed upon by sea stars

	Noteworthy Facts ………………
	· filter feeders

· although it anchors itself via byssal threads, the spiny pink scallop is also an accomplished swimmer (thus called a swimming scallop)

· often encrusted with sponges, which function to camouflage the scallop and thereby protect it from predators


39.   Smooth Pink Scallop, Chlamys rubida
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Kingdom Animalia

Phylum Mollusca



Class Bivalvia




Order Ostreoida





Family Pectinidae






Genus Chlamys
	Occurrence ...................................
	· Southern Bering Sea, Alaska to Santa Barbara, California
· subtidal to 660 feet deep

	Form/Function .............................
	· shell to 4 inches across

· oval with upper valve slightly more convex than lower

· ribs radiate from the hinge

· has wing-like hinges are called ears

	Reproduction ...............................
	· free-spawning organisms, reproduction occurs through release of eggs and sperm into the water

	Predators/Prey ...........…...............
	· preyed upon by sea stars

· filter feeders

	Noteworthy Facts ………………
	· opens and closes valves to swim away from predators (e.g., certain sea star species); while swimming, the scallop has the appearance that it is gulping water as it sucks in water by opening the valves and then ejects the water such that it is propelled through the water


40.   Rock Scallop, Crassadoma gigantea
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Kingdom Animalia

Phylum Mollusca



Class Bivalvia




Order Ostreoida





Family Pectinidae






Genus Crassadoma
	Occurrence ...................................
	· Southern Alaska to Santa Barbara, California
· subtidal to 500 feet deep

	Form/Function .............................
	· shell to 10 inches across (maximum)

· shell round and thick

· orange mantle with sensory tentacles and blue eyes fringing the shell

· juvenile life stage is free but adults are permanently attched to the substrate by one valve

	Reproduction ...............................
	· sexes separate, though hermaphrodites have been reported
· because more large adults are females rather than males, it has been suggested protandry (i.e., functioning initially as males but later becoming females); alternatively, perhaps females simply have a greater survival rate in California, rock scallops spawn two times per year:  first in late spring/early summer and later in mid fall

	Predators/Prey ...........…...............
	· preyed upon by sea stars, crustaceans, and sea otters

	Noteworthy Facts ………………
	· filter feeders

· one of the largest scallops in the world, it is much sought after as food by humans


41. Rock Jingle, Pododesmus cepio, P. macrochisma
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Kingdom Animalia

Phylum Mollusca


Class Bivalvia




Order Ostreoida





Family Anomiidae






Genus Pododesmus
	Occurrence ...................................
	· Chukchi Sea to Cabo San Lucas, Baja California; occurs in Prince William Sound
· near low tide level and subtidal

	Form/Function .............................
	· shell to approximately 1.75 inches across

· shell rounded in outline, translucent, sculptured with irregular branching radial ribs

· attach to one side of substratum by tissues projecting through opening near hinge of lower right valve

· valves unequal, with lower valve thin and conforming to the substrate

· upper valve convex above, its inner surface highly polished, irredescent green, and bearing two well-marked muscle scars
· soft parts bright orange

	Reproduction ...............................
	· studies of reproduction in Tomales Bay (Marin County, California) revealed that gametes form in late November, gonads enlarged in the spring, and spawning occurred in July and August

	Predators/Prey ...........…...............
	· preyed upon by sea otters in Alaska

	Noteworthy Facts ………………
	· a remarkable clam that is distantly related to mussels and scallops

· although edible, rarely used for human consumption


42.  Pacific Littleneck Clam, Protothaca staminea
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Kingdom Animalia

Phylum Mollusca


Class Bivalvia




Order Veneroida





Family Veneridae






Genus Protothaca
	Occurrence ...................................
	· Aleutian Islands, Alaska to Cabo San Lucas, Baja California
· middle to low intertidal

	Form/Function .............................
	· shell 2.4 inches across

· oval in outline with fine radial ribs crossed by many weak, concentric ridges

· shell whitish or tan with angular pattern of chocolate brown

	Reproduction ...............................
	· sexes separate

· studies in British Columbia revealed that the gonads enlarge in the winter, reach peak size in March, and release gametes from April through September

· swimming larvae settle and develop rudimentary gonads at a shell length of 1 mm;  later, at 15 – 30 mm shell lengths, sexual differentiation occurs

· sexual maturity reached at 22 – 35 mm shell lengths
· spawning in females in Prince William Sound, Alaska occurred from June to September with the major spawning effort in June

· in British Columbia spawning occurs from April to October

· a shortened spawning period is characteristic of clams at the northern and southern limits of their range; apparently a temperature-related effect

	Predators/Prey ………………….
	· preyed upon by drilling snails, the sea star Pycnopodia, sea ducks and sea otters
· siphon growth is reduced by fishes nipping at them

	Noteworthy Facts ………………
	· filter feeder
· one of the most abundant west coast clams and prized as fine table fare everywhere; now supplanted in markets by the faster growing Japanese littleneck clam that is grown commercially along the Pacific coast

· often contains large numbers of larval tapeworms, which are killed in cooking


43.   Kennerley’s Venus, Humilaria kennerleyi
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Kingdom Animalia

Phylum Mollusca



Class Bivalvia




Order Veneroida





Family Veneridae






Genus Humilaria
	Occurrence ...................................
	· Cook Inlet, Alaska to Santa Rosa Island, California
· intertidal to 140 feet

	Form/Function .............................
	· shell 4 inches across

· shell closes tightly at posterior end

· concentric ridges bent in the direction of the umbones

	Reproduction ...............................
	· unknown or information unavailable

	Noteworthy Facts ………………
	· filter feeders

· the biology of this bivalve is poorly understood


· Octopus, Squid, and related organisms : Class Cephalopoda

· includes octopuses, squids, cuttlefish, and Nautilus
· certain species are the largest invertebrates

· 720+ described living species

· 7,500 different fossil forms described

· class is adapted to an active, predatory existence on the bottom or in the water column

· movement made possible by expulsion of a jet of water from a specially designed body cavity (called the mantle cavity); water is squeezed out via muscle contraction; or, in the case of the bottom dwelling octopus, the arms are used to move about on the substrate

· squids live in the water column and have greatest swimming speed of any aquatic invertebrate

· arms located at anterior region of body

· the outside shell is only retained in nautili and is reduced or lost in adults

· shell in squids and cuttlefish has been internalized

· shell reduced or absent in all other cephalopods

· great range in size: from very small species of squid (perhaps just over two inches long) to 60 feet long (giant squid)

· circulation of water in mantle cavity oxygenates gills

· all are adapted to a carnivorous feeding style and diet

· circulatory system is closed in most taxa and therefore is the most sophisticated of this system to be found among mollusks

· blood vessels extensively developed

· nervous system most extensively developed of all invertebrates

· brain well developed

· cephalopods are most intelligent of invertebrates; display capacity to learn

· along with a well-developed nervous system are found well-developed sensory structures

· eyes are very well developed in squid, octopus, and cuttlefish

· eyes present but reduced in deep sea taxa

· rapid color changes in surface of squids, octopus, and cuttlefish made possible by nervous system causing contraction or relaxation of muscles surrounding bags of pigment in the skin; these bags are called chromatophores
· cephalopods other than the Nautilus produce ink that is ejected from near the anus when the organism is threatened; this may function to confuse the would-be predator with a false image or perhaps it interferes with chemical perception (e.g., smell and taste capabilities) of potential predator

· deep sea cephalopods that live in the dark eject luminescent ink, the function of which remains undetermined

· cephalopods have separate sexes and therefore reproduce sexually

· beaklike jaws and radula (both used for feeding) are present in all cephalopods
Cephalopods Maintained at the Alaska Sea Life Center

44.   Robust Clubhook Squid (= Pacific Giant Squid), Moroteuthis robustus
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Kingdom Animalia
Phylum Mollusca
Class Cephalopoda
Order Teuthoidea

Suborder Oegopsida

Family Onychoteuthidae

Genus Moroteuthis
	Occurrence ...................................
	· throughout North Pacific, including waters of Alaska, Japan, Kuril Islands, Vancouver Island, along Pacific coast to southern California
· usually found at depths of 300 to 2000 feet deep and even deeper

	Form/Function .............................
	· can reach lengths of over 12 feet

· main body (i.e., minus tentacles and arms) up to 7 feet long

· has eight arms and two tentacles, both longer than the arms

· two rows of sharp hooks at terminals of the two tentacles

	Reproduction ...............................
	· separate sexes

· sperm packaged in spermatophores and inserted into the mantle cavity of the female

	Predators/Prey .............................
	· important prey item of sperm whales

· stomach of a trawled individual found to contain a heart urchin and (Brisaster latifrons) a jellyfish (Velella velella); other prey items taken as yet unknown

	Noteworthy Facts ………………
	· not largest squid in Pacific because the giant squid (genus Architeuthis, up to 57 feet long) also sometimes occurs in the North Pacific as well

· occasionally captured in trawling nets or found washed up on the beach

· the specimen at the Alaska Sea Life center is a preserved individual that was one of two found washed up in the Aleutian Islands in the year 2000

· squids, being highly mobile, rapid swimmers and yet soft-bodied
· due to their soft bodies they do not live long in aquarium environments


45.   Red Octopus, Octopus rubescens
[image: image61.jpg]Minette, Flickr.com




Kingdom Animalia
Phylum Mollusca
Class Cephalopoda
Order Octopoda

Family Octopodidae

Genus Octopus
	Occurrence ...................................
	· Alaska to Scammon Lagoon (Baja California) and Gulf of California
· low intertidal to subtidal at depths of 660 feet

	Form/Function .............................
	· body mantle 2 to 4 inches across

· body round to ovoid in shape

· body dull red or reddish brown in color; often mottled with white
· skin bearing papillae, often with cirri

· arms approximately four times the body length

	Reproduction ...............................
	· females are found protecting their egg clusters from late spring through early winter in rocky intertidal and subtidal areas

· peak breeding season August through September

· young hatch in 6 - 8 weeks
· after a brief period in the plankton, young metamorphose in surface waters and finally settle as juveniles in kelp beds
· juveniles feed for a while near or at the kelp holdfasts and thereafter move farther offshore to the sandy mud areas
· mating occurs in deep water during later winter and early spring
· after mating, the red octopus adult population moves inshore (males moving first) to spawning grounds
· as is the case with Octopus bimaculoides, which is present in California and Baja California waters, the female Octopus rubescens probably dies after eggs hatch

	Predators/Prey ...........…...............
	· consume crustaceans, mollusks, and fishes

	Noteworthy Facts ………………
	· although the red octopus the most common octopus found in shallow subtidal waters from Alaska to Baja California, as of 2004 there has not yet been one collected for display at the ASLC as it has not yet been encountered on local dives
· it is not recommended to handle a small octopus as a puncture wound may result from the beaklike jaws (used for feeding) and, for some species, such a wound may contain poison secreted from salivary glands


46.  Giant Pacific Octopus, Enteroctopus dofleini
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Kingdom Animalia
Phylum Mollusca
Class Cephalopoda
Order Octopoda

Family Octopodidae

Genus Enteroctopus
	Occurrence ...................................
	· coastal waters of northern California through Gulf of Alaska and around Pacific Rim to Japan and Korea
· mostly subtidal to depths of 100 m; small individuals may be occasionally found in tide pools

	Form/Function .............................
	· average adult weight is 50 lbs.

· average arm-spread from tip to tip is 12 - 16 feet; may reach more than 30 feet in very large specimens

· prefer soft sediment with intermittent boulders as the octopus will excavate a den beneath the boulder

	Reproduction ...............................
	· male has “reproductive arm” that inserts a sperm packet into the female near her egg tube (oviduct), thus fertilizing the eggs

· female lays tens of thousands of eggs in her protective den

· female remains with eggs, cleaning and aerating them by siphoning a jet of water over them

· female dies after eggs hatch

	Predators/Prey .............................
	· preyed upon by larger octopus of same species, dogfish (a shark), halibut and other flatfish species, sea lions, sea otters

· voracious feeders, they consume crabs, clams, and other invertebrates

	Noteworthy Facts ………………
	· largest octopus in the world

· 5 year life span

· it is suggested that giant pacific octopuses not be harvested from the Prince William Sound area as their numbers appear to have dwindled in the wake of the 1989 Exxon Valdez oil spill

· one of the Alaska SeaLife Center’s most fascinating exhibits (!!)


