TEACHER BACKGROUND Unit 7 - Oysters

Red Tides

Lesson written by Katrina Ringrose, Seabeck, WA

Key Concepts

1. Red tide is a bloom of plankton; a
natural occurrence which gives the water
a reddish tint.
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2. Some of the red tide blooms are toxic
and some are not. Blooms of toxic
plankton may not turn the water red, yet
they can be present in abundance.

3. Several types of shellfish can become
toxic when a bloom of toxic plankton are
filtered by the shellfish and the toxin
accumulates in their tissues. While the
shellfish are not harmed, the shellfish
can be highly toxic to humans.

4. The toxic effect is called Paralytic
Shellfish Poisoning or PSP.

5. People who gather shellfish to eat, as
well as commercial harvesters, must
know if the red tide is toxic.

Background

Red tides are unusually high concentrations, or blooms, of certain
dinoflagellate plankton. Dinoflagellates are microscopic, one-celled organisms
that swim like animals (with a whip-like tail) and usually photosynthesize like
plants. They can reproduce asexually by division, and sexually in a process
that is not fully understood. Dinoflagetllate cysts can be in a resting stage
(inactive) until environmental changes in temperature or salinity initiate a
bloom, or the cysts stay in a dormant stage which can rest on the bottom or
flow about on currents and be transplanted by shellfish farmers inadvertently.

Red tides are created by the concentration of some species of dinoflagellates
in numbers so large that the water appears a red or brown color; sometimes as
red as tomato soup! The presence ofthe dinoflagellates that turn the water red,
often, BUT NOT ALWAYS, indicates that toxic dinoflagellates are also in bloom.
The confusion lies in the fact that some species of dinoflagellates that ARE
toxic DO NOT turn the water red. The water can appear perfectly normal (no
red color), yet the toxic dinoflagellates may still be present. In other words,
color of the water is not a reliable indicator of toxic plankton blooms.
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The toxins concentrate in shellfish that are filter feeders: mussels, clams,
oysters, and scallops. Crab, abalone, and fin fish are not affected by the toxin.
People can get Paralytic Shellfish Poisoning (or PSP) from eating shellfish
tainted with the toxic dinoflagellates. Cooking does not remove the toxin, nor
does the addition of garlic (an “old spouse’s tale”). The symptoms of PSP
include tingling and numbness of the lips, fingers, and toes; difficulty in
breathing; and loss of control in the arms and legs. Death can occur when the
respiratory system becomes paralyzed. There is no known antidote.

In addition to the direct contamination of shellfish, extremely dense blooms
of dinoflagellates can cause oxygen depletion when the bacteria that decay the
dead dinoflagellates consume large quantities of oxygen from the water. This
decrease in oxygen can kill fish and other marine organisms.

Red tides have occurred world-wide. Historical evidence dates back to 1799
in a documented case where Eskimos died within two hours of eating tainted
mussels. Coast Indians were well aware of red tides. Darwin wrote in his
journal about red tides, as did Joseph Banks who was on Captain Cook’s ship
Endeavor. It is suggested the Red Sea got its name from the plankton blooms.
Red tides are nothing new.

People have tried to control red tides with copper sulfate (an algicide), and
predators. Results have created worse problems. Red tides are normal
occurrences, and management of shellfish now includes: regulating harvesting
areas, establishing shellfish “seasons,” and frequent testing of shellfish.
Although red tides are a natural phenomenon, the frequency of their occurence
seems to be increasing. Some scientists think that the “fertilizing” of coastal
waters from nutrients added by sewer outfalls and in runoff from the land may
be enhancing the problem. In the state of Washington a Red Tide Hotline
informs the public of open and closed areas.

Materials
For each student:

* “Red Tides: What They Are and What They Aren’t” student worksheets

* alocal shellfish regulations guide (usually available from stores that
sell fishing licenses or an agency like the Department of Fisheries) or
use the page included from the 1993-94 Dept. of Fisheries Regulations
Guide from the State of Washington.

Teaching Hints
1. Begin with the student worksheet. Have students read the material as a

whole group or as a jigsaw reading (assigning different sections to teams of
students who will report on their section).

2. Introduce local shellfish guides or the page from the 1993-94 Washington
guide included at the end of this section. Note that this may be difficult
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reading material for many third graders. It may be useful to make a
transparency from the guide covering any material about PSP or other
shellfish toxins.

Approaching the information like a scavenger hunt can be fun. This
could be done as a whole class or in teams. Example: What is the Red Tide
Hotline phone number?

Key Words
PSP (Paralytic Shellfish Poisoning) - disease people get when they eat

shellfish affected by particular types of toxic dinoflagellates

toxic - poisonous, harmful

toxin - a poisonous substance

Extensions

1.

Have students call the Red Tide Hotline and locate any beach closures on a
map. Interested students may want to call and record information every
month or every two weeks during the spring and summer.

. Visit a local shellfish laboratory. They are very interesting and informative

places.

. Write a myth to explain why the sea would appear red.

. Write a limerick or other poem to warn people of the danger of harvesting

shellfish without knowing the status of the shellfish.

. Create posters informing shellfish gathers how to educate themselves about

the health of the shellfish in an area. Is there a Red Tide Hotline they can
call?

. Write a letter to the Department of Fisheries or a shellfish lab to request

specific publications or information to answer questions raised by students.

Answer Key

1.

People made up stories to explain what they didn’t understand.

2. When plankton grow and reproduce very quickly, it is called a bloom.
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3. No. People should not assume that the shellfish are safe to eat even if the
water is not red, especially during the season when most toxic plankton
bloom, usually late spring and summer. Often toxic plankton blooms are
associated with booms that turn the water red, BUT NOT ALWAYS.

4. The shellfish filter toxic plankton from the water. They ingest large
quantities during a bloom. The toxin concentrates in the tissues of the
shellfish.

5. The toxin can stay inside the shellfish for weeks to months at concentrations
that are unsafe for human consumption.

6. The answers may vary depending on where you live. Use publications to
know where and when it is legal and SAFE to harvest shellfish. Call the Red
Tide Hotline for information. Be informed!
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Sample page from Washington state

SHELLFISH

GENERAL

POLLUTION

Pollution of shellfish beds by bacteria, viruses or chemicals is
a growing problem.in Washington's marine waters, To protect
public health, many sport shellfish beds such as Belfair and
Dosewallips State Parks have been closed to harvest of
clams and oysters. Before taking shellfish, contact the county
health department where the beach is located, and call the
Washington State Department of Health at (206) 753-5992.
Do not harvest shelifish from areas posted as contaminated.
You can help reduce this poflution while at home and on the
water. For more information on what you can do, contact the
Puget Sound Water Quality Authority at 1-800-54-SOUND.

MARINE TOXINS - PSP HOTLINE 1-800-562-5632
Paralytic Shellfish Poisoning (PSP) or red tide occurs when
clams, oysters, scallops, and mussels consume and concen-
trate a microscopic alga which contains a powerful toxin.
Amnesic Shellfish poisoning results when shellfish concen-
trate a different toxin, domoic acid.

«  Water color does ot indicate shelifish safety.

» Cooking does not reduce toxicity.

+ High concentrations can cause iliness or death.

For more information on marine toxins, call the Washington
State Department of Health's Red Tide Hotline at 1-800-562-
5632. NOTE: Ocean beaches and Strait of Juan de Fuca
west of Dungeness Spit are ciosed to harvest of clams
(except razor clams), oysters, scallops and mussels from
Qgrg 1 through October-31 each year because of the rigk of

In areas listed on the PSP Hotline, avoid shellfish which eat
clams (such as moon snails and hairy tritons). Do not eat crab
organs (other than meat).

Symptoms of PSP are numbness of the tongue and lips, and
tingling in the extremities and fingertips. This is followed by
the loss of muscular contral and difficulty in breathing. Symp-
toms. of domoic acid include abdominal cramps, diarrhea,
vomiting and possibly, disorientation, dizziness and memory
loss. If any of these symptoms are noted after eating shell-
fish, seek immediate medical assistance.

TIDELAND OWNERSHIP

Most Puget Sound and Hood Canal Beaches are privately
owned. Shellfish may not be taken from private beaches with-
out the owner’s or ieasee’s permission. The absence of mark-
ers or signs does not necessarily indicate that the beach is
public. When ‘harvesting shellfish from public beaches,
remain within the public tideland. boundaries. Personal Use
Daily Bag Limits do not apply to tideland owners or leasees
harvesting shelifish for their own personal use from their own
tidelands. Persons harvesting large quantities of shellfish
may require a Health Permit from the Department of Health
{See RCW 69.30.010(8)). Tideland owners shouid contact
Fisheries Patrol for specific rules.

POSSESSION LIMITS FOR ALL SHELLFISH

+ Daily limits shown are for one person

+ Possession limit is one daily limit in fresh form.

« Additional Shellfish limits may be possessed in & frozen
or procassed form.

28

SPECIAL AREA DESCRIPTIONS

Carr Intet Shrimp Dlstrict: Waters of Carr Inlet north of aline
projected from Penrose Point to Graen Point (map page 39).
Discovery Bay Shrimp District: Waters south of a line from

McCurdy Point on the Quimper Peninsula to the northern tip -

of Protection Island then to Rocky Point on the Millar Penin-
sula and all waters of Discovery Bay (map page 39).

Grriftin Bay Shrimp District: Waters south of a line projected
true east-west through Turn Rock Light from San Juan island
to Lopez Island and north of a line projected true east from
Cattle Point on San Juan Island to Lopez Island (map page
39).

Hood Canal (Shrimp District): All waters south of the Hood
Canal Floating Bridge, Catch Record Area 12.

Pacific Ocean: Waters out to the 200-mile limit lying outside
Grays Harbor, Willapa Bay, and the Columbia River mouth;
and west of the Bonnilla-Tatoosh Line.

Port Angeles Harbor Shrimp District: Waters inside Ediz
Hook west of a line from the tip of Ediz Hook to the ITT Ray-
onier Dock (map page 39).

Puget Sound: All waters east of the Bonilla-Tatoosh line.
San Juan Islands Marine Preserves: See map, area
descriptions, and shellfish-bottomfish regulations, page 35.
Soquim Bay Shrimp District: All waters of Sequim Bay
south of a line projected true west from Travis Spit on the
Milier Peninsula.

Sund Rock Preserve, Hood Canal: See Page 11.

License fees and requirements are on page 4. No
licenses are required for shelifish other than Hood
Canat shrimp and razor clams.

RED TIDE HOTLINE
1-800-562-5632

EAGLE HARBOR ADVISORY

The Washington Depariment of Health is concerned about
potential adverse impacts to human health of consuming
shellfish from Eagle Harbor (Bainbridge Island). The Depart-
ment of Health advises persons not to consume shelifish of
any species taken from Eagle Harbor west of a line drawn
from Wing Point to the Eagle Harbor Cresote Light number
1 and thence westeriy to the shoreline of Bainbridge Island.
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Red Tides
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Many years ago, the seas turned red. People asked why. They told stories
to explain what they saw. For example, Lake Morat in Switzerland turned red.
People said that the red was the blood of soldiers drowned long ago.

Pacific Northwest Coastal Indians asked why their waters turned red. At the
same time they saw “night lights” in the water. They did not eat shellfish when
they saw these things.

1. In the past, how did people explain why the water turned red?

Today, we know that the red color comes from
tiny plants. You can not see them by using just
your eyes. These plants, called plankton, “bloom,”
or reproduce quickly. Huge numbers can occur in
a short time. The blooms are called red tides.
They are often during late spring and summer.
Some of the blooms are toxic (poisonous).
Shellfish filter plankton from the water. The
poison stays in the shellfish. People who eat these
shellfish can get sick or die. People are wise to
stop eating shellfish during red tides.
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Not all red tide blooms are toxic. Worse yet, not all toxic blooms turn the
water red. You can not be sure that the shellfish are safe to eat even if the
water is not red!

2. What is it called when plankton reproduce very quickly?

3. Is it always safe to collect shellfish if there is no red color to the water? Why
or why not?

Here is how a person could get sick from eating shellfish:.

o, sy Lo o e There is a “bloom” of the toxic plankton in the water.

. “ ° .« The toxic plankton are eaten by shellfish. Shellfish
P ..-.-.» * eat a lot of plankton.

* The toxin (poison) builds up inside the shellfish meat.
It can stay inside the shellfish for weeks or months.
The toxin does not harm the shellfish.

* A person eats the toxic shellfish. The toxin causes the
person to get sick. The sickness is called Paralytic
Shellfish Poisoning (PSP).

One sign of PSP is tingling of the lips. People also have trouble breathing.
They may lose control of their arms and legs. Some people die from PSP.
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4. How do the shellfish become toxic?

5. How long can the poison stay inside the shellfish?

How can you be safe when collecting shellfish? The best thing to do is find
out which beaches have safe shellfish. If your state has a Red Tide Hotline, call
it. The Department of Health may also be helpful. The hotline and health
departments list unsafe beaches. Beaches are closed where the shellfish are
not safe to eat.

6. What is one way you can stay safe when collecting and eating shellfish?
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