
Title: A Strategy for Life

Grade Level: High School (9-12)

Subject: Life History (Embryology)

Connection to ICEFISH Cruise
Several scientists participating in the ICEFISH cruise will be looking at life history strategies of
various fishes they encounter in the sub-Antarctic. For example, they are interested in whether
these fish lay eggs, brood them in a nest, or broadcast them out into the ocean’s plankton
community. By understanding the life cycles of fish and other organisms found in this region,
scientists will gain a better understanding of the overall ecology of these organisms.

Background
When it comes to reproduction, living in the ocean has several advantages. Primarily, the ocean
itself provides a great way to disperse your offspring by using currents to scatter your them and
maximize the chance of overall species survival. However, some organisms, fish included,
prefer to lay eggs and will even protect the nest. This is very common fish that spend their lives
on the bottom (benthos). Regardless of whether an organism is an egg-layer or broadcast-
spawner, almost all marine organisms have a life cycle that includes several stages. Often
times, organisms that spend their adult lives on the benthos, spend the early stages of their
lives as members of the plankton community. An excellent model organism for demonstrating
classic life history of marine organisms is the sea urchin. Urchins are found in almost every
marine habitat including the Antarctic and sub-Antarctic. During this activity, students will be
able to witness the very beginnings of an urchin life cycle (fertilization and blastula formation),
and then conduct research to complete the urchin life cycle.

Objective
Students will be able to describe, in detail, the life history of sea urchins and be able to explain
other various life history strategies for other marine organisms. Students will also become more
familiar with the use of microscopes and/or dissecting scopes.

Time
2 –3 45-minute periods

Materials
Approximately 10-15 sea urchins from a local source or biological supply company
Potassium Chloride (KCl) salt
Ice
Air Pump
Bowls for collecting sperm/eggs
Microscopes or dissecting scopes
Microscope slides (preferably depression slides)
Eyedroppers
Syringe
Timers
Petri dishes
Urchin Life History Worksheet (provided)
Drawing and note paper
70% ethanol (optional)



Advanced Preparation
Teachers will need to create a 4% solution (.5M) of Potassium Chloride (KCl). They should
approximately 250-350ml of this solution. The classroom or lab should be setup so that the
urchins are under the teacher’s direct supervision (avoid cross-contamination). Care should be
taken to keep male and female urchins separated once they spawning has been induced. They
should also be kept cold and well aerated.

Prior to the experiment students should become familiar with the use of microscopes and
dissecting scopes. They should also become familiar with general lab procedures and safety
protocols.

Activity
Students will form into teams of two or three. Each team should have their own scope, timer, 2
petri dishes, two eyedroppers, drawing paper, note paper, and slides. The teacher will inject
urchins with the KCl solution until there are at least one male and one female urchin spawning.
They should be injected through the soft tissue around the mouth of the urchin (bottom side)
and allowed to sit for a few minutes upside down in a bowl. Sperm will be white and relatively
opaque, eggs are usually grey to bright orange in color and somewhat translucent. Care must
be taken to avoid fertilization before students have a chance to observe it under their scopes.

NOTE: Teachers may want to induce spawning in some of the urchins prior to the class in order
to create examples for the students of zygotes/blastulae in various stages of development.

Once enough urchins have begun spawning, each team should collect sperm in one of their
Petri dishes and eggs in the other. Being careful not to cross-contaminate the sperm and eggs
early. Students should look at the eggs under the scope and draw/describe what they see. They
can also try to look at the sperm by itself, however, it can be difficult to see even under high
power (>500X).

When they are ready student can add a very small amount of sperm using the eyedropper to the
eggs and start timing the process at that point. They should continuously observe and record
the activity on the slides, making note of the time to create the first stage of the fertilized egg
(zygote). It usually takes between 1 and 3 minutes for the vitelline envelope to form around the
egg. Students should continue to make notes and drawings of any notable observations. They
may observe instances of polyspermy where more than one sperm has fertilized an egg.

Students can attempt to maintain their slide samples overnight by keeping them in a refrigerated
environment with a covered to help prevent drying out. They can make observations of the
development the next day. Students should also spend the remainder of the second day
conducting research to understand the complete life cycle of the sea urchin. They should also
investigate other life history strategies for marine organisms.

Synthesis
Teachers should lead a discussion on the results and interpretation of the urchin activity.
Students should also be able to discuss various life history strategies or marine organisms.
Students should also be comfortable with the basic use of dissecting scopes and or
microscopes.

Extended Investigations
Different teams can be responsible for giving classroom presentations on various life history
strategies to their classmates. They can also conduct further experiments to see hoe different
concentrations of sperm or eggs affect the fertilization success of urchins. Teacher may also
want to incorporate the use of a Hemacytometer for enumerating eggs/zygotes, etc.
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