Unit 11: Aquatic Life – Invertebrate Animals

In this unit we will introduce characteristics of aquatic organisms and focus on invertebrate animals (that lack a backbone).

OVERVIEW

Characteristics of Animals

· eukaryotic

· cells have a nucleus and specialized organelles

· No cell wall

· multicellular

· heterotrophs 

Essential Functions

· Homeostasis 

· Feeding/Excretion

· Support/Movement

· Respiration/ Circulation

· Response to Environment

· Reproduction

Homeostasis

· Homeostasis - animals maintain a fairly stable internal environment.  

· Organisms require a set of constants for survival.  

· body temperature

· saline environments

Feeding and Excretion

· Animals must find, consume, and digest food for energy.  

· They must also get rid of waste products.

· Just as the machines in a factory produce waste, the cells of organisms often produce a “trash” substance called ammonia which is poisonous.  

· The excretion (to get rid of) of wastes from the body varies between organisms.  

Support & Movement

· Most animals are active and require energy for movement.  

· Some animals are _____________, or permanently attached to one spot (EX sponges).  

· Most animals are ______________ and are free-moving at some time in their life cycle (which allows offspring to settle in a new place).

· Some animals are_____________ and move only when carried by another force such as water currents or wind.

Respiration & Circulation

· Animals must have oxygen to release energy within cells.  

· Some animals use________ while some aquatic animals use_______ to bring in oxygen and get rid of the CO2 byproduct of cellular activity.  

· Others use ___________ to pass the gases in and out of their body.  

Response

· Animals must be aware of their environment to 

· obtain food

· seek protection from predators

· find mates and reproduce

· Animals respond to their environment using specialized __________ cells to 

· Sense external stimuli (light, sound, etc) 

· process information.  

· EX The shark using senses.

Reproduction

· Animals must reproduce to maintain the species.

· Most reproduce ____________using sperm and an egg.  

· Some can reproduce_________________ (from just one parent).

Animal Body Symmetry

· ___________ symmetry – arrangement of body parts around a central point ; EX starfish

· ____________symmetry – arrangement of body parts along a plane; EX heart, centipede

· Asymmetry – lack of symmetry; EX sponge

Invertebrates vs. Vertebrates

· The animal kingdom is divided into two main groups:  

· Invertebrates (_______%)– without backbones

· Vertebrates (____%) – with backbones

Invertebrate Phyla

· Porifera (sponge)

· Cnidaria (sea anemone)

· Platyhelminthes (flatworm)

· Nematoda (roundworm)

· Annelida (segmented worm-earthworm)

· Echinodermata (sea star)

· Mollusca (snail)

· Arthropoda (butterfly, crustaceans)

PHYLUM PORIFERA

Sponges - “______ __________”

· Characteristics:

· sessile (don’t move)

· oldest and simplest animals

· asymmetry

· grow in many sizes, shapes and colors

· lack special tissues and organs

· They have special structures that allow water to pump through their body which help the sponge to respire and filter food and excrete waste.

· can be encrusting, boring, vaselike, treelike, and can be several meters in diameter

Specific Types

· Encrusting - flat, soft, found on rocky shores and tide pools

· Tubular - vase-shaped, hard, found in calm tropical waters & coral reefs

· pecten sponge - soft, has a mutually symbiotic relationship with a bivalve mollusk (scallop)

-sponge grows on the scallop’s shell, completely covering the shell. 

· sponge gets a place to live and more water to filter 

-the scallop gets protection- something may try to bite the scallop and will just scrape off sponge and the sponge will regenerate.

· boring sponge - bores holes into the shell of the gastropod (snail ) called an abalone and eats the abalone (parasitic)

Anatomy

· skeletons made of __________(flexible) and_________________ (prickly)

· siliceous- silicon spicules

· calcareous- calcium spicules

· tiny pores on the outside called_____________ cells (water comes into the sponge here)

· ___________________cells cover the outside of the sponge

· A large opening (pore) is the______________, where the water exits the sponge

· ____________cells with flagella set up a current by beating whip tails, which bring water in the pore cells and out the osculum

· ___________________ cells transport and digest nutrients, while also making spicules (act as amoebas within sponge body)

· Filter chamber – tunnels in the body wall, contain the collar cells

· Atrium – large central opening

Sponge Digestion

· Sponges have ______ digestive system, only digestive cells

· Sponges feed on detritus (bacteria, plankton, animal matter) by _________ feeding

· Food is trapped by the collar cells, while the amoebocytes distribute the nutrients

· Wastes are expelled through the osculum

Sponge Reproduction

· Sponges can reproduce sexually and asexually

· Sexually- shed sperm & eggs into the water (hermaphroditic)

· Asexually- budding & gemmules

· Sponges also have amazing powers of regeneration

PHYLUM CNIDARIA
“____________animals”

· Formerly known as Phylum Coelenterata

· Classes of Cnidarians:

· Class Hydrozoa: hydra, Portuguese-man-o-war

· Class Scyphozoa: jellyfish

· Class Anthozoa: coral, sea anemone

Anatomy


· ____________body symmetry with layers including:

· Ectoderm- outer layer

· Endoderm- inner layer

· Mesoglea- jelly between layers

· Gastrovascular cavity- cavity surrounded by layers (hollow gut= coelenterate)


· Hydrostatic skeleton

· No circulatory or respiratory system (absorb oxygen from water)

· Nerve net

· Weak muscles cells pull in water and release water to move (poor swimmers-plankton)

Digestion

· Eat animals by capturing with tentacles

· Posses special stinging cells known as _____________________.  Inside each cnidocyte lies a harpoon structure with venom known as a nematocyst.

· Enzymes break down food within hollow cavity (gastrovascular cavity), and wastes are expelled from that same cavity

Structure/Life Cycle
Go through both life cycles, but may stay in one longer than the other

· Polyp
· attached, sessile form 

· tentacles up above mouth 
   


· ex. Corals and sea anemones

· Medusa
· umbrella shaped, swimming form 

· tentacles hanging down around mouth


· ex. jellyfish 

Reproduction

· Sexually- shed sperm and eggs into the water (some hermaphroditic)

· Asexually- budding

· As with many lower inverts, cnidarians have the ability to regenerate from even a small chunk of tissue

WORM PHYLA

Phylum Annelida

· “__________rings”

· earthworms and leeches

· segmented bodies (internal and external)

· __________________symmetry

· Systems – nervous, digestive (gut, mouth, anus), closed circulatory

· _______________________ Reproduction

· Hydrostatic skeleton - fluid-filled cavity (______________) surrounded by muscles

· Cephalopods (have a head) - Concentrated with nerve cells and sensory structures

Phylum Platyhelminthes

· ______________________

· un-segmented (no rings) and appear flat

· most no more than a few millimeters thick.  

· have tissues and internal organs systems

· _________________ symmetry

· cephalization (which means they have a head!)

· ____________digestive opening (Mouth/Anus)-food enters and undigested waste leaves.

· Because they are so thin, most flatworms do not need a circulatory system to transport materials, but use diffusion.  

· Respiration also occurs through _____________________

· They move to obtain food and escape predators. 

· They can be both carnivorous or ________________ (this tapeworm lives inside the human intestines).

Phylum Nematoda

· ______________________

· unsegmented worms 

· microscopic or a large as a meter in length!

· Most roundworms are free living and are found in the soil, the sea floor, or water.  

· Others are parasites that live in plants and animals.

UNIT 11 Part II

PHYLUM ECHINODERMATA

· sea stars, sand dollars, and sea urchins!

Characteristics

· invertebrates

· means "___________ skin”

· 6,000 species

· live only in the ocean

· ______________ symmetry

· ability to regenerate their limbs 

· All ___________________ (bottom dwellers)

Classes of Echinoderms

· Class Asteroidea – sea stars 

· Class Ophiuroidea – brittle stars and basket stars

· Class Echinoidea – sea urchins and sand dollars

· Class Holothuroidea – sea cucumbers

· Class Crinoidea – sea lilies and feather stars

Echinoderm Structure

· Contain an _____________________ made of calcium carbonate, often with spines

· Have a _________ _____________ with a water vascular system (network of water filled canals)

· Tube feet used for movement, feeding,respiration, and excretion

· NO circulatory, respiratory, or excretory system (no eyes or brain)

· ____________________________________ system: use salt water instead of blood for circulation and movement

Feeding

· Can be carnivorous, herbivorous, or a detritous feeder

· Sea stars 

· feed on mollusks (clam, oyster) and worms by pulling the food apart with tube feet and turning stomach inside out, into the food.  Digestive enzymes are then secreted onto the food item and pulled back inside the sea star body partially digested.

· Mouth of  the sea urchin is called an Aristotle’s Lantern.

Life Cycle

· A fertilized egg develops into a blastula with cilia

· A ________________ (“little mouth”)  then develops into a free swimming, bilateral bipinnaria

· A pluteus develops into a pentaradial, bottom dwelling adult (5 radial arms or multiples of 5) 

Reproduction

· Starfish are _________________ (separate sexes)

· Each arm has two gonads which produce sperm in males and eggs in females

· Fertilization is ______________, so gametes must be shed into water for chance meeting 

Protection

· _____________- puncturing and some poisonous

· Pedicellariae- pinchers at base of tube feet that can also be poisonous

· Cuverian tubules- sticky threads thrown out of anus of sea cucumber

· Evisceration- internal organs can be ejected from body and shortly regenerated

· Echinoderms have amazing powers of ________________________.

· Small piece of an arm of an echnioderm can regenerate into an entire new organism (known as a comet).

Class Asteroidea Structure

· Sea Stars

· Anatomy

· Aboral surface –means “away from the mouth” 

· dorsal side – towards the back or backbone in a vertebrate

· Ray – arm

· Disc – center

· Oral surface –– ventral side (belly side)

· Tube Foot – Method of locomotion

· Parts of the water vascular system

· ___________________________(“mouth”) connects to the stone canal, connects to the ring canal(circle), connects to the radial canal (one in each ray), connects to the ampulla (balloon), connects to a tube foot

· Ossicles - bumps, contain the spines which make up the external skeleton 

· Regeneration- they can regenerate a ray (arm) if part of the disc is included

· Brittle star – can practice __________________(“self-cut”) – they can cut off an arm with a muscular contraction, a defense mechanism to escape a predator

Class Holothuroidea

· Sea Cucumbers

· Defense mechanism- can ______________ insides to appear larger and later pull them back in

· They have ___________________________ trees – spaces that can absorb oxygen in their rectum – so they breathe through their mouth and their anus –pull water into both for oxygen

PHYLUM MOLLUSCA

Hard shell: snails, clams, octopus

Characteristics

· _____________- hard shell covering the soft body

· Foot (or arms) used in digging, grasping, etc.

· Radula – for feeding

· Radula Teeth moves like a conveyor belt, teeth are continually replaced, made of the carbohydrate chitin (same material that makes a crab’s shell)

· Sucker-tipped tentacle – double rows of suckers

· ____________- it bites and injects poison

· Ink sac - capable of producing ink cloud to confuse predators

· Swim by ____ ____________________ - water shoots through a tube called the funnel

Classes of Mollusks

· Class Polyplacophora 

· Chitons – most primitive mollusks

· Class Gastropoda 

· “stomach foot”

· EX snails

· Class Bivalva 

· hinged shell

· EX clams and oysters

· Class Cephalopoda 

· advanced, intelligent mollusks, closed circulatory system

· EX nautilus, squid, octopus, cuttlefish

Class Bivalva

· “____ _______________”

· Filter feeders

· Structure

· Valve – Shell, made of calcium carbonate

· Umbo- the peak or highest point of the shell, it is the 1st part of the shell that is formed, so it is the oldest part of the shell

· Hinge Ligament- found below and in the diagram to the right of the umbo- it keeps the 2 halves of the shell attached

· Hinge Teeth – help the shells to fit tightly together, ridges found laterally ( to the sides ) of the umbo

· Adductor Muscle Scar – round mark on the inside of the shell – where the adductor muscle attaches

· Adductor Muscle – 2 muscles that open and close the shell

· Pedal Retractor Scar – small round scar where the pedal muscle attaches

· Pedal Muscle – retracts and  extends the foot

· Pallial Line – where the mantle attaches to the shell

· Nacre – mother of pearl – white, shiny, coats inside of shell

· Mantle- fleshy lining that secretes and maintains the shell

· Incurrent Siphon- brings in water for food and gas exchange

· Excurrent Siphon-takes water out to expel carbon dioxide

· Foot – triangular, muscular, used for burrowing 

· Labial Palp – sorts food particles

· Gills- gas exchange

· Feeding

· Incurrent siphon brings in water

· Gills covered with cilia cause a current

· Water passes over the gills

· Small particles , for example phytoplankton, detritus which are small particles of decaying plants and animals, are carried by mucous strands on the cilia to stomach

· Large particles accumulate below the gills near the foot and the labial palp kicks them out

Types 

_____________________ – lives very close to the surface primarily in sandy substrata 

· very short siphons

· large digging foot since it lives so close to the surface and it is often exposed or dislodged by water movement

 
___________________clam – buries itself deeply in soft sandy mud

- very long siphons for filter feeding, as the clam grows larger, it burrows deeper and the siphons grow longer

· not often exposed by water movement so it has a smaller foot

___________ __________ clam – unlike most bivalves, it is a deposit feeder and uses its long maneuverable incurrent siphon to probe the surfaced of the sediment for deposited organic matter, it must move through the sediment to find food unlike the other bivalves that let the current scarry it to them where they try to stay buried.

· very long, thin, bent siphons

· broad, thin maneuverable digging foot

· _________________ – attached to pier pilings or rocks in the intertidal and shallow subtidal zones; they live with large groups of other mussels, called mussel clumps

· they secrete a glue from a gland near their foot, the glue is called byssal threads – it hardens when it comes in contact with water

· small ruffled area – siphons

· _______________________ – motile existence, filter feeder , lies on the sediment surface and can swim away if threatened 

· primitive eyes that can detect shadows and movement

· doesn’t need siphons

· doesn’t need a foot

· large adductor muscle to open and close shell to swim – part we eat

Class Cephalopoda: Squid

· Eat small fish, crabs and other squid 

· Social creatures - swim together in schools 

· Moveable funnel, muscles are attached to it

· Streamlined body

· Very maneuverable

· Very speedy

· Anatomy

· Pair of _________________________ twice as long as their arms, with

· Suckers only on the flattened ends

· Pen – straight piece of cartilage found on the 

· Dorsal side - remnant of a shell, it functions as support and is considered the skeleton 

· Fin- used like a rudder to change direction

· Ink Sac and __________________________________ are used at the same time

· darkens its body by using the chromatophores which are special pigment cells

· releases its ink and at the same time uses its chromatophores to turn pale

Class Cephalopoda: Octopus

· favorite food is________________ 

· shy, curious, solitary 

· Bag-like body

· Chromatophores – pigment cells in skin, capable of changing color (camouflage)

· Using special muscles they can alter their skin 

· texture to match an irregular background

· Dymantic display – Threatening

· Flatten itself against the bottom –spread out

· Turn pale except for large rings around their eyes – huge eyes exaggerates its size 

· May suddenly discharge ink

· May disappear into a crevice – can fit in small spaces

· ________________________________ – small pelagic octopus (found in water- not bottom)

· Autotomizable arms – means “self-cut”

· Pair of dorsal arms that are kept rolled up when not threatened

· When threatened they unfurl arms

· Arms have a dark red spot – false eyespot-called an __________________

· Segment with ocelli detaches

· Segments expand because they are no longer being contracted by muscles

· Segments can regenerate 

PHYLUM ARTHROPODA

butterfly, spider, shrimp, crab, lobster, crawfish

Characteristics

· “______________ __________”

· specialized for sensing, eating, reproducing, moving and defending.

· _______________ symmetry

· segmented bodies (______________ segments) fused into larger body regions.

· complex digestive system with _______openings

· closed circulatory system

· 1,000,000 species (includes insects)

· Most successful of earth’s animal phylum for 3 reasons;

1. ________________ – lightweight, strong, form fitted; made of chitin; is a hard covering on the outside of body which provides both support and protection



2. striated ___________ – quick, strong, capable of rapid movement

3. _____________________________ – ability to bend at joints (no ball-in-socket but each joint along an appendage moves in a different plane)

· ________________________ – required for an arthropod to grow; shedding of old exoskeleton

· Class _________________________ - largest class of arthropods with only one marine genius

· Class Crustacea - includes 30,000 species of primarily marine gill breathers

· Appendages are specialized for sensing, food handling, fighting and walking

Class Crustacea

· crawfish, lobsters, and crabs

· legs with claws, chewing mouthparts, two pair of antennae, and two body segments.

· Order Decapoda (crabs)

· “10 feet”

· All marine

· All benthic

 - Structures

· _________________________- the front leg with the claws

· Arm Segments –bendable parts of the arm

· Manus – similar to the palm of the hand

· Dactyl- the moveable finger

· Walking legs – decapods have 5 pairs (including the cheliped)

· Antennae- used to sense the environment, touch and chemicals

· Eyes- located on stalks

· ___________________________-smooth covering it covers the head and thorax

· Abdomen- underside of the exoskeleton, a small piece shows from the top view

· Swimming leg-found on certain crabs it has a paddle-foot

· Types of Crabs

· _______________ crab – found in intertidal cold and temperate waters, it uses its cheliped to crush snail and bivalve shells

· _______________ crab- found in the rocky intertidal zone. Some are herbivores and used their cheliped to cut algae off rocks and eat it

· _____________ crab – Found in the Atlantic Ocean and the Gulf of Mexico. It has a swimming leg. They are carnivores and prefer to be predators, burying themselves in the sand with only their eyes showing until a fish swims overhead when they try to grab it with their claws.

· _____________ crab – also called the rooster crab, it uses its cheliped like a can opener on snails 

