A Look Inside: Squid Dissection Classroom Program
California State Science Standards
· Grade 6: 5c
· Grade 7: 5a, b, c
· Biology/Life Sciences: 6c, g, 8b

Objectives:
· Understand and identify anatomical systems of animals by studying the external and internal anatomy of a cephalopod.

· Prepare students for higher-level educational dissection experiences through basic dissection techniques and terms.

· To gain appreciation and respect for the animal being dissected.

· Experience working cooperatively with another.
Outline:
· Introduction

· General characteristics of invertebrates,  squid and their relatives (taxonomy)
· Dissection with DVD

· Rules and cautions

· External anatomy

· Internal anatomy

· Clean up
Prep Procedure:
Thaw enough squid for each pair of students.  The squid can be thawed by running warm water over them in a bucket.
Materials:

· Market squid (Loligo opalescence), enough for 1 per two students
· Squid diagram handouts

· Plates

· Scissors and tweezers

· Paper towels

· Squid Dissection DVD


Squid Dissection Framework

Introduction

· Aquarium of the Pacific greeting
· Explain guidelines for class.
· Reasons for scientific dissections:
1. Understand anatomy of animals.

2. Preparation for future dissections.
General Characteristics of Squid
Taxonomy of the squid
· Invertebrates – Over 95% of the animals on earth are invertebrates, including squid.  Humans belong to a small group of animals with backbones (vertebrates) and are in the Phylum Chordata.  A backbone provides support for the body and its organs.
· Phylum – Squid belong to the phylum Mollusca.  It also includes snails, clams, slugs, mussels and abalone.  Since they are invertebrates, most mollusks rely on their shells for support and protection.
· Class – Squid are further separated into the class Cephalopoda.  Other close relatives in this group are octopus, nautilus, and cuttlefish.  The name Cephalopod means “head-footed”.  
· Most cephalopods can change color, texture and body shape as well as squirt out ink in defense.  In addition, they have a beak inside their mouth, arms and/or tentacles and some have suction cups.  Except for the nautilus, they lack shells on the outside of their body.  The can be jet powered and live in all oceans of the world – from tidepools to the abyss.
· Cephalopods are an ancient group that appeared some time in the late Cambrian – several million years before the first fish.  They may have been the dominant life form in the world’s oceans.  Today there are only 650 or so living species of cephalopods (compared with over 25,000 species of living fish).
· Squid are a food source for both humans (calamari) as well as animals in the ocean such as sharks, fish, toothed whales, birds, seals, and sea lions.
· The giant squid is reported to be 60 feet long and weigh 4000 pounds!
Common Market Squid (Loligo opalescence)

· These squid are typically 10-12 inches long.  They live for only about 2-3 years.

· After mating, the male dies, while the female lives only long enough to deposit an egg finger into the sand. This egg finger is home to over 200 potential baby squid.

Dissection 
· Review rules and cautions:
1. Work will be done with a partner, preferably a partner that will touch the squid.
2. Respect the squid!

3. Listen to all instructions.

4. Pick up scissors only when instructed.

5. Keep all squid parts on the plate.

6. Clean up at the end of class and return all dissection tools.

· External Anatomy:
· Mantle
· The mantle, like in all mollusks, houses the internal organs of the squid.  The majority of the squid body is the mantle, which is open to allow water to enter.
· Eyes
· The eyes of the squid are well developed and can sense, light, dark and form images.
· These are used for small motions and stabilization.
· Arms and Tentacles
· Squid have 8 suction cup-lined arms with small hooks/teeth for a firm grip on prey.
· Chromatophores
· Chromatophores are the color spots on the outside of the squid.  The muscles attached to these cells expand and contract to allow the squid to change color.  The squid camouflages to protect itself and communicate.
· Siphon
· Flip the squid over and find the macaroni looking noodle in between the eyes.  This is used for jet propulsion.  When the mantle contracts and shuts water out, water gets forced through the small siphon propelling the squid through the water mantle side first.
· Main Cut

· With the siphon facing up, have one partner pinch the mantle.  The other partner will cut along the mantle to the tip.  Ask students to point the scissors up, rather than down toward the internal organs.

· Internal Anatomy:

· Male or Female?

· A female will have two white glands called nidamental glands right in the middle of their squid.  The nidamental glands assist in the process of depositing the egg finger.  There may also be Vaseline colored organ at the tip full of eggs.  This is the gonad.
· The male will have lots of white gunk up near the top of the mantle.
· Make sure all students see both a male and female squid.

· Gills

· Make a V with your fingers, and run them down the “organ trail”.  The feathery gills should pop out to the side.

· Put a gill in water to watch it spread out.  Explain that the gills have a large surface area in order to get the most oxygen out of the water.

· Hearts

· They have 3.  One heart for each gill (brachial) and one for the rest of the body (systemic).

· To locate the gill hearts, gently pull the gills straight up and trace them to where they meet.  In between the gills, is a yellow booger looking ball.  That is the systemic heart.
· The blood of a squid is blue.  It is copper based instead of iron based like human blood, making it blue.
· Pen

· To locate the pen, peel the insides off of the mantle by folding the head, arms and tentacles over the body and pulling toward the tip while holding the mantle down.

· The pen lays along the mantle and looks like a thin piece of plastic

· This plastic-like piece provides structure and support for the squid; much like a backbone does for a vertebrate.  Most mollusks have a shell of some kind, and this is the squid’s.

· Ink Sac

· The silvery looking “fish” amongst the insides of the squid is the ink sack.
· The ink sac is used for defensive measures.  It works like a smoke screen and can also have a bad smell/taste to hinder the senses of the attacker.
· Using the pen, the ink sac can be popped open and the ink inside used to write the students name on their dissection plate.

· Clean Up:

· Place all squid parts in a plastic bag and all plates and utensils in soapy water.

Optional: If there is extra time, the kids are incredibly talented, or maybe you just need to change things up!

· Look at the buccal cavity – Lay out the arms and tentacles, and squeeze just above the eyes. The beak will pop up. Pick out the beak and explain how it is like the squid’s teeth. The beak is made of chitin and calcium carbonate.

· Look at the eye - Squid have incredible eyesight for an invertebrate. Feel the eye and notice there is a marble-like ball inside the eye. Carefully pull out the lens. This allows the squid to form images.


· Discuss the giant squid – They have never been found alive. Only remain have been found washed up on beaches or inside sperm whales. It is believed they can reach over 60 ft in length. Their lens would be the size of a beach ball, their mantle the size of a tracker trailer tire.

