Squids4Kids Humboldt Squid Dissection Lesson Plan

January, 2010

There are several movies that have been done with researchers involved with Squids4Kids and they are a good introduction to Humboldt squid. The first two are longer movies that must be accessed/recorded from the Discovery Channel in advance. The rest can be accessed online.  

· Squid Invasion (Discovery Channel) focuses on the biology and population bloom of these animals

· Killer Squid (Discovery Channel) deals mainly with their biology and does not delve into the impact they are having on the Pacific coastline.
· The Fierce Humboldt Squid (KQED Quest) http://www.youtube.com/watch?v=AQKs1-fwTgU
· Invasion of the Squids (CBS News) http://www.cbsnews.com/video/watch/?id=4850736n%3fsource=search_video
· Fishing for the Humboldt Squid (National Park Service: Point Reyes) http://www.nps.gov/ns/featurecontent/pore/photosmultimedia_soundslides_natlab_squid/squid.html
The squid you will dissect came from Captain Tom Mattusch, whose boat the HuliCat runs out of Half Moon Bay, California (http://www.hulicat.com). We ask that you send a thank you letter to Captain Mattusch, as he and his team donate squid to our program. You can send a thank you card to: Captain Tom Mattusch, PO Box 957, El Granade, CA, 94108. 

Below is a lesson plan for Newburyport High School created by Rob Yeomans of Boat Camp in Newburyport, Massachusetts (http://www.boatcamp.org) in April 2009. Rob had a 2-day lesson: he showed the videos and had the students write about it the day before doing the dissection. His dissection lesson plan is based on the Squids4Kids Dissection Guide, but includes a detailed step-by-step dissection process with questions and activities for the students, a comparison to the market squid Doryteuthis (formerly Loligo) opalescens, a data table and post-dissection questions. There are also notes to teachers at the end. 

You are welcome to use and modify this lesson plan to suit your class. Feel free to share any comments/ideas with us, and we can pass them on to Rob as well. Enjoy!

Newburyport High School

www.boatcamp.org

	Topic:  Introduction to Humboldt Squid
	LESSON NUMBER 1

	UNIT:  Molluscs, Overfishing, Environmental Science, Cephalopods
	SPECIFIC TOPIC:

Humboldt squid

	INSTRUCTIONAL GOAL:

Students will become familiar with the biology and ecology of the Humboldt Squid

	Audience:  

This particular lesson and dissection lab was created for 11th and 12th grade students.  Both can be redesigned for any age group.

	Time Allotment:

Activity can be competed in one 90-minute class or two 45-minute classes over two days.

	MATERIALS:

Movie, “Squid Invasion,” created by the Discovery Channel.

	LESSON CONTENT:

Squid morphology, unique characteristics of Humboldt squid, environmental impacts of a rising population of Dosidicus gigas on the Pacific coastline.

	Previous Knowledge:

Mollusc characteristics, classes of molluscs, upwelling

	INSTRUCTIONAL PROCEDURES:    

1.  At the start of class, make five groups of students.  Each group should be assigned a particular topic to note while watching the movie.  Topics are:  squid locomotion, Humboldt habitats, feeding, reproduction/development and environmental impact

2.  Show the movie, “Squid Invasion.”  Student groups should only take notes on their assigned topic.

3.  After the movie, write the topics across the board.  Each group should then come up and present their facts they found from the movie.  Format can vary from this.  Students could create posters with their information, for example.  Emphasis should be placed on connecting the unique attributes of the Humboldt squid to their population increase and environmental impact on the Pacific Coastline.

4.  To end class, discuss the dissection that will take place next class.  Ask the class what they expect to see, based on their movie experience. 


	Topic:  Humboldt Squid Dissection
	LESSON NUMBER 2

	UNIT:  Molluscs, Overfishing, Environmental Science, Cephalopods
	SPECIFIC TOPIC:

Humboldt squid anatomy

	INSTRUCTIONAL GOAL:

Students will become familiar with the external and internal anatomy of the Humboldt squid and in measuring many features of this organism.

	Audience:  

This particular lesson and dissection lab was created for 11th and 12th grade students.  Both can be redesigned for any age group.

	Time Allotment:

Activity can be competed in one 90-minute class or two 45-minute classes over two days.

	MATERIALS:

Classroom cutting surface at least 7’ long, able to collect any fluids from the squid

Dissection gloves (non latex!)

Paper towels and detergent spray (make sure it doesn’t contain bleach)

Plastic bucket lined with two trash bags

Meter stick

Dissection scissors (or knife)

Dull probes

Petri dishes

1 Humboldt squid

2 Doryteuthis/Loligo squid, 1 whole and the other cut down the mantle (can get these from the frozen seafood section of a grocery store)

Google Earth program (download version 5.1 from google.com, free)

News clip from “Sunday Morning” from March 30, 2009 (get online at http://www.cbsnews.com/video/watch/?id=4850736n%3fsource=search_video)

Huli Cat website (http://www.hulicat.com/)

Digital scale

Student cell phone cameras or digital cameras

	LESSON CONTENT:

Squid anatomy

Data collection and documentation

	Previous Knowledge:

Mollusc characteristics

Classes of molluscs

Upwelling

Humboldt squid biology and ecology

	INSTRUCTIONAL PROCEDURES:    

1.  Show the news clip from March 31, 2009 from CBS “Sunday Morning” concerning the Humboldt squid.  Emphasize how the Humboldt squid issue has become more serious in the past few years, and that a similar population bloom occurred in the 1930’s, after which the squid population decreased.

2.  Turn on Google Earth.  Using the latitude/longitude coordinates that came with the Humboldt squid, determine where the squid was caught. Discuss how the squid are caught along the edge of the continental shelf, due to upwelling attracting their prey to that area.

3.  While on Google Earth, zoom in on Pillar Point Harbor and show pictures of the Huli Cat and Captain Tom Mattusch and his passengers holding up Humboldt squid. 

4.  Pass out the lab and go over it with the students.  Explain that the students are doing the dissection and the data collection.  It is not mandatory to handle the squid, but whoever does, MUST wear gloves (to avoid an unknown allergic reaction).  Students may/should use cell phone cameras or digital cameras to document what they see.  Some students should record the data during the dissection, and the data can be shared with the rest of the class later.

5.  Have the students take the squid out of its shipping case and place on the cutting surface.  Give the students 5-10 minutes to acclimate to what they are seeing.  Teacher should guide the class by reading the directions, to keep the students focused.  Use the plastic Petri dishes to collect as many sucker rings and mantle samples.  

6.  When finished, allow the students to further examine any aspect of the squid as they would like.  Remind the students they are also to observe and document features of Loligo, for comparison.

7.  Have the students help in clean up by placing any unwanted parts of the Humboldt into the plastic bucket.  Wipe down with detergent spray and paper towels.

8.  To finish class for the day, ask the students what they witnessed that was unexpected.  Remind them that the post questions are due next class.


Marine Biology

Lab:  Jumbo Squid Dissection

Introduction:  Dosidicus gigas is commonly known as the Humboldt squid or the jumbo flying squid. Humboldt squid are large cephalopods that support the largest invertebrate fishery in the world.  They live in the eastern Pacific Ocean from Chile to Baja California, Mexico, although they recently have been moving further north, into California and even Alaska. 

Objectives:  Students will examine and document the features of the Humboldt squid for comparison with other members of Class Cephalopoda and with Phylum Mollusca. 

Directions:

Below are the directions for identifying internal and external features of the Humboldt squid.  As a class, you are to follow the directions below to dissect this animal.  All students will be responsible for obtaining all of the data from this assignment.  Digital pictures from cell phones will be allowed today.  These pictures will be used to aid in documentation of this animal.  

External Anatomy

[image: image1.png]




1.  Measure the total length of the animal from tip to tail (cm).

Arms and tentacles: squid have eight arms and two retractable tentacles attached to the head.  Humboldt squid have suckers with teeth on both structures. 


2.  Measure the length of the arms.  


3.  Measure the length of the tentacles. 


4.  Make note of the arrangement of suckers on the arms and tentacles. 

5.  Take out the sucker rings from one sucker.  How many teeth are there?  Place the sucker rings on a flat surface to dry!

Mantle: the rest of the squid’s body is called the mantle. The mantle is a hollow structure and thus the internal organs are all exposed directly to seawater. 

6.  Measure the length of the mantle on the dorsal side (the side without the siphon).

Siphon/funnel: squids move by pumping seawater out of their mantle through the siphon.  They can alter the angle of the siphon in order to change directions rapidly. 

Fins: squids have two fins at the end of their body opposite the head.  The fins are used for both maintaining position and generating thrust.  They can also be rolled up around the body to minimize drag.

Chromatophores: cephalopods are able to change the color of their bodies by controlling these tiny elastic sacs of pigment. Each dot on a cephalopod’s skin is controlled by little muscles that can expand the sac to display more color. When these muscles relax, the sac contracts and less color is seen. Humboldt squid can turn their entire bodies from red to white to red again in less than one second! 


7.  Using scissors or a knife, remove a section of mantle (about a 6x6 cm square), to be examined later under the microscope.

Beak: at the center of the arms is the squid’s beak. Squids eat their prey by taking small bites that are pulled into the esophagus by the tongue-like radula (a characteristic feature of all molluscs)


8.  Weigh both halves of the beak for a total weight in grams.


9.  Write three different observations about the beak.

Eyes: note the large size of the eyes.  Squids are visual predators and they must be able to see in poor light conditions.

10.  Both eyes have to come out. Cut the muscles on the back of the eye that hold them to the squid’s head.  Weigh one of them.

11.  Using scissors bisect the eye, separating the anterior portion from the posterior portion.  Examine and describe the lens, retina and cornea.  

Internal Anatomy
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12.  Turn the squid so that its ventral side is up: you will be able to see the siphon 
and the fins will be laid flat on the table/floor.  

13.  Reach inside the mantle to lift it away from the internal organs and use scissors to slice the mantle open along the length of the body. Be sure not to cut any of the internal organs in this process. You will have sliced it from near the siphon to near the fins, and the mantle will fall open like a book. The mantle may still be attached to the head on one or both sides with “funnel locking cartilages”—these work like snaps and you can pull them apart with your fingers without having to actually break or cut anything.
Gills: these are 2 long organs on either side of the mantle cavity. Note the large size and bluish hue: squid have copper in their blood instead of iron and that makes the blood blue rather than red. 


14.  Measure the overall length of one gill.

Hearts:  All squid have three hearts: one for each gill and than a systemic heart that pumps blood through the body.


15.  If you can find them, identify and describe any/all of the hearts.  Using scissors, remove one of them.  Write three different descriptions of this heart.

Stomach: this is found near the base of the gills. Depending on the squid’s last meal, the stomach can be rather full and reddish with stomach acid.


16.  Remove the stomach, open it with scissors and describe the contents.

Kidneys: the stuff on top of the stomach that looks like cottage cheese are the squid’s “renal appendages” which remove nitrogenous wastes from the blood and excrete them as urine, just like our kidneys.

Reproductive organs: is your squid a male or a female? The ovaries look like orange jello and the testes are white.  If you see neither, than the squid is a juvenile. 
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Left: dissected female squid with nidamental glands displayed. Right: dissected male squid with spermatophoric complex


17.  What is the sex of this squid? 

Digestive gland: this is the largest internal structure; it is fat and brownish right in the middle of the squid. Like the renal appendages, the squid liver has a fancy name: the hepatopancreas. Its function is not well understood, and it may or may not be analogous to the human liver.
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18.  Remove all organs from the squid.

Stellate ganglion (pl: ganglia): this large cluster of nerves controls the muscles in the mantle. The squid uses these nerves to contract its mantle, squirting water out through the siphon to propel itself through the sea.  They will look like white fibers radiating through the mantle, under the digestive organs.

Ink sac: this is lying on top of the liver, underneath the esophagus. You can carefully pull the ink sac out (making sure not to pop it!) This will give you plenty of ink so you can write something with the pen (see next:) 

Gladius (pen): when you are all done investigating the internal organs, you can extract the pen.  This is the internal shell of the squid (they are molluscs, after all!)  Press your fingers along the length of the body. You will feel something rigid. Using a knife, gently slice the flesh of the internal mantle along the pen, and use your fingers to pull it out.  The base of the pen, by the fins, is much wider and harder: you may have to cut in several places before you are able to bring the pen out. 


19.  Measure the length of the pen.  Write three different observations about it.

20. You can use the pen to write a message in squid ink!  Use separate white paper.

21. Examine the inshore squid, Doryteuthis/Loligo, which is commercially fished and commonly used for dissections in Marine Biology.  Write as many observations about this species of squid as possible.

Post Assignment (50%)

Using information from today’s lab, answer 4 of the following 5 questions below.  A minimum of one digital picture per question should be included in your typed response.  Use all terminology in your responses.  Use one-inch margins and double spacing.

1.  Compare and then contrast the structures of the Humboldt to other classes of Phylum Mollusca.  

2.  Dosidicus gigas is considered an extremely well adapted predator.  Fully explain how this is true.

3.  There was a Humboldt population bloom in the 1930’s and then the population subsided.  Describe factors involved in this new bloom.

4.  Create an 8x11 poster that describes the environmental issues surrounding this squid.  It should answer what, why and where.

5.  Compare and contrast Dosidicus gigas to Doryteuthis/Loligo.
Marine Biology






Name ___________________

Humboldt Squid Dissection

Data Table

	#
	Data
	Observations

	1
	overall length (cm)
	

	2
	length of one arm (cm)
	

	3
	length of one tentacle (cm)
	

	4
	sucker arrangement
	

	5
	sucker teeth
	

	6
	mantle length (cm)
	

	7
	beak weight (g)
	

	8
	beak observations
	

	9
	eye weight (g)
	

	10
	eye description
	

	11
	length of gill (cm)
	

	12
	heart descriptions
	

	13
	stomach contents
	

	14
	sex of squid
	

	15
	gladius observations
	

	16
	Loligo observations
	


Teacher Notes:

Receiving the squid:  IF you have a freezer big enough, upon receiving the squid it can remain frozen until the dissection date.  Frozen squid are about 2’ long, with tentacles, arms and fins folded in on themselves.

If you don’t have freezer space, order the squid 2-3 days before dissection.  It will stay cold in the dry ice in its shipping container.

To defrost:  I brought the squid into the lab and took it out of its shipping container first thing in the morning.  Save the plastic baggie that’s included that has a note about the squid’s catch date, depth and latitude/longitude.  I put the squid in a Tupperware container that is designed to hold clothing under the bed and put both on top of the lab bench.  I filled the Tupperware container with warm water and continued to change the water, break off and remove ice, and carefully separate the tentacles and arms for 4 hours.  Once thawed, I put the squid back in the shipping container and filled it with ice until it was dissection time.

Cutting table:  I built a cutting board 10’ x 2’ out of plywood.  It has a one-inch lip around three sides to prevent fluids from spilling.  The Tupperware container would also work, but the tentacles would hang out and make measuring some parts of the squid harder.  The cover to the Tupperware container might be another possibility.

During dissection:  Everyone needs gloves!  Some kids don’t know they’re allergic to molluscs and iodine!  Find a place in the classroom that can hold the cutting table and squid so the kids can pretty much surround the animal on all sides.  Teacher should take a slightly back seat to this dissection and allow the kids to do it all.  Teacher should only be on standby to keep the students safe and to keep the students on track with the activity and treat the animal with respect.  Pace the class—they will want to start cutting right away!  Along the way, make sure all the students have what they need (pictures, data, observations) before proceeding to the next set of directions.  Using the diagrams and descriptions, we were able to find all the organs except the stellate ganglion.  We were able to save many sucker rings, the beak, and the gladius.  Dry them out before handling.

Clean up:  Spray and wipe down everything with the non-chlorinated spray and wipe up everything with paper towels.

