XVI.  Sea Squirts/Tunicates: Kingdom Animalia, Phylum Chordata, Subphylum Urochordata

Before beginning our description of the sea squirts/tunicates, we need to first consider the phylum of the chordates (Chordata) in general.  This phylum includes two less familiar invertebrate subphyla, the Urochordata (sea squirts/tunicates) and the Cephalochordata (lancelets).  In addition, the phylum Chordata also consists of many organisms with which we have become most familiar, including the fishes, amphibians, birds, mammals, and reptiles.  

The characteristics of the Chordata can be summarized as follows:

Chordata
· four anatomical features  common among all members (often these features are only apparent during the embryonic development)

1. Notochord

· a longitudinal, flexible rod running the animal’s length and located between the digestive tract and the nerve cord

· provides skeletal support

· only present in the adults of invertebrate chordates and primitive vertebrate chordates

· in more advanced chordates, a jointed skeleton mostly replaces the notochord
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Fig XVI.1.  The Four Chordate Characteristics (shown here in a primitive Chordate, the Amphioxus)

2. Dorsal, Hollow Nerve Cord

· begins as a plate of embryonic nervous tissue that is rolled into a tube and located atop the notochord

· in more advanced vertebrates (including fishes, amphibians, reptiles, birds, and mammals), the dorsal, hollow nerve cord develops into the central nervous system, consisting of both the brain and spinal cord.

3. Pharyngeal Slits

· the pharynx is the throat and pharyngeal slits allow water to enter and exit the mouth without the animal having to swallow the water from the pharynx on through the remainder of the digestive tract (including the esophagus, stomach, intestine, and anus).

· used for suspension feeding in many aquatic chordates

· in some chordates, these slits and their supporting structures have undergone changes to facilitate gas exchange, support of jaws, hearing, and other functions.

4. Muscular, Postanal Tail

· most chordates possess a tail that extends beyond the anus

· muscles and skeletal elements in the tail come together to form propulsive structure for many aquatic chordates

Subphylum Urochordata, the Sea Squirts/Tunicates

· larval stage resembles a tadpole

· it is during this stage that the four chordate characteristics are most apparent

· as adults, most of the members of this phylum stay in one place (sessile)  and adhere to the natural substrate or man-made surfaces

· some examples are planktonic (e.g., salps)

· some species live solitarily, others colonially

· a siphon brings water into the sea squirt

· the water then passes into through the pharyngeal slits to enter a large, open area called the atrium

· an exhalent siphon then takes water out of the animal; this structure can spout forth water when the animal is disturbed; hence the name sea squirt

· feeding is accomplished by the secretion of a net of mucous threads into the pharynx; these threads entrap organic matter that is pumped through the pharynx by long cilia

· mucus threads break off, enter the esophagus and then are passed on to the stomach and intestine for nutrient processing
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Figs. XVI.2.  Sea Squirt/Tunicate, Larva (left) and Adult (right, cutaway view)

· heart is a short, U-shaped tubular structure located near the digestive loop (i.e., the U-shaped turn in the digestive tract located near the base of the organism)

· no true blood vessels exist; rather, there are simply channels within the tissue through which the heart pumps the blood

· flow of blood through the heart changes direction at regular intervals

· nervous system is simple

· consists of a brain located between the two siphons; nerve cells arising from this brain control muscle contractions in “walls” of organism as well as siphons

· no special sense organs

· reproduction

· asexual reproduction occurs as a result of budding

· highly complex and variable among species

· in sexual reproduction most tunicates are hermaphroditic (i.e., contain both male and female sex organs)

· eggs or sperm are shed through the exhalent siphon and fertilization takes place in ocean

· some species brood fertilized eggs in areas such as the atrium

· larvae hatch out and become planktonic

· larvae are free swimming for about 36 hours

· thereafter the larvae settle down to the bottom and there develop into adults

· average life span of a sea squirt/tunicate is three years

· tunicates are either solitary individuals (e.g., the Sea Peach Halocynthia shown below) or colonial or compound tunicates
· in the simplest colonies individuals are separate but joined by tube-like stolons
· in the most specialized colonial species, all individuals of the colony are completely embedded in a common tunic
Urochordate maintained at the Alaska Sea Life Center

1. Sea Peach, Halocynthia aurantium
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Kingdom Animalia
Phylum Chordata
Subphylum Urochordata
Class Ascidiacea

Order Stolidobranchia

Family Pyuridae

Genus Halocynthia
	Occurrence ...................................
	· from Arctic, throughout Bering Sea, south to Puget Sound; common north of Alaska Peninsula
· commonly occurs at depths of 130 to 330 feet

	Form/Function .............................
	· up to 7.5 inches in height

· barrel shaped body that attaches directly to substrate

· red orange outer covering may be smooth or wrinkled

· two large siphons located atop the animal

	Reproduction ...............................
	· reproduces both sexually and asexually (see above generalized description for the Urochordata)

	Predators/Prey ...........…...............
	· preyed upon by crabs, some sea star species, and walrus

· occasionally feeds on mussels and sea stars

	Noteworthy Facts ………………
	· a suspension feeder

· often occurs in groups

· a related species has been cultured in Korea and Japan for human consumption


