Texas Seaport Museum / Galveston Historical Foundation

Marine Biology Program

“Pre-Visit Activities”

Pre-Visit Activity One - Water Quality:


Objectives:
I. Conduct water quality tests using field sampling techniques
II. Compare water quality parameters between different locations
III. List two physical facts (measured) that affect solutions
IV. Describe factors which influence salinity and dissolved oxygen levels
V.
Discuss the roles of salinity, dissolved oxygen and pH in the aquatic
environment.
VI. Discuss nutrient enrichment of aquatic environments



Method:
I. If possible, the student will perform water quality tests in the field,
near a stream, river, bay, Gulf, or other body of water. If not possible
a sample from the field should be collected by the teacher and
brought into the classroom. Either way, students will perform water
quality tests using field meters and titration methods endorsed by
the Texas Watch Program. Quantitative determinations will be
made for dissolved oxygen, salinity, temperature, pH, turbidity,
phosphates, and nitrates.



Background:
I. The parameter of dissolved oxygen, salinity, temperature, and pH
often determine the quality of water in an aquatic system. Readings
too low or too high for a normally healthy environment can cause
death to marine organisms. While normal readings for any two
aquatic environments may differ slightly, there are guidelines for
acceptable levels (see chart at the end of lesson). For instance, a
“good” level for dissolved oxygen in a bay system is 8 mg/L. In a
slough, an acceptable level may be as low as 2 or 3 mg/L without
any noticeable stress occurring. However, if the dissolved oxygen
level in a bay was as low as 2.0 mg/L, many organisms would die.



Materials:
I. Dissolved oxygen meter, salinity refractometer, pH meter,
thermometer or titration kits (Texas Watch Program) or a hydrolab,
clipboards, pencils, and data sheets.



Procedure:
I. Review water quality parameters in the classroom
II. Visit study sites
III. Conduct tests
IV. Record data
V.
Discuss readings
VI. Perform water quality tests at different locations and compare the
results with previous study sites.



Teacher Notes:
I. Be sure students are dressed appropriately for outdoor activities.



Evaluation:
I. What observations did you make about water quality at your first,
second, and (or) third sites?
II. Were all study site water quality readings the same? Why or why
not?
III. Demonstrate the field techniques you used.
IV. What factors affected your readings? How does water quality
effect marine life?
V.
If used with other lessons, can any correlations be made with the
water quality data and any organisms sampled?
VI. Determine what kind of career involves collecting water quality
data.



Extension:
I. Sample study sites at various times of the year. Would you expect
the parameter readings to remain the same throughout the year?
Why or why not? What factors could change readings?
II. Have students keep a database of readings collected at sites
throughout the year and possibly over many years. Have students
make graphs showing their results and any previous results. Are
there any trends evident?
III. This lesson may be combine with any of the other water or wetland
lessons.



Vocabulary:
I. Dissolved Oxygen – The amount of oxygen that is present in water.
This form of oxygen is the type fish and other organisms that breathe
water require, since they cannot breathe air like we do.
II. Salinity – The amount of salt present in the water. Measured in parts
per thousand (ppt). 0ppt is considered freshwater with 30+ppt
considered saltwater. Salinity measurements between 0-30 is
considered brackish.
III. pH – A measure of how acidic or basic the water is. The scale for pH
runs from 0-14, with lower numbers representing acids and higher
numbers representing basics. Pure water has a pH of 7.
IV. Turbidity – A term that refers to the clarity of the water. The higher
the turbidity levels, the less “clear” the water.
V.
Phosphates and Nitrates – Phosphates and nitrates are two types of
nutrients commonly tested for in water quality exercised. While their
presence in water is acceptable at low levels, higher amounts can
indicate serious problems in the watershed.

WATER QUALITY DATA SHEET
Sampling Site

Date

Names of Moniters

Percent Cloud Cover

Winder Direction

Water Conditions (Circle One)
Calm

Ripples

SM Waves

Water Odor (Circle One)
None

Salinity

Slight

Strong

White Caps

Air Temperature

Water Temperature

pH

Dissolved Oxygen

Nitrates

Notes:

WATER QUALITY TESTING ANALYSIS INFORMATION
The following information is to be used as a general guide only. Readings can
vary according to circumstances. If you are getting readings that are
significantly out of range, consider any usual water conditions or make sure your
equipment is performing accurately.

Water Test
Salinity

Dissolved
Oxygen

pH

What it
Measures
Amount of
salt dissolved
in water

Normal
Readings
Varies (a
reading of 0 is
freshwater
with 30+ as
saltwater)

Dangerous
Readings
Depends on
aquatic
environment

Amount of
dissolved
oxygen in the
water
Acid / base
of the water

7-14 ppm
(parts per
million)

3-5 = Stress
1-2 = Poor
0 =anoxic

In general 6.5
-7.5 (bogs
tend to be
lower)
0.0-0.65 ppm
(phosphates)
0.0-0.8 ppm
(nitrates)
Varies

Above or
below 6.5-8.5

Phosphates
and Nitrates

Amount of
nutrients in
the water

Temperature

Amount of
heat in the
water
Clarity of
water (or
amount of
suspended
sediment)

Turbidity

80-120 cm
depth
reading
(using a
Secchi disk)

Source
Rain and river
water can
decrease
salinity.
Evaporation
or ocean
flooding can
increase
salinity.
Wind
Waves
Photosynthesis

Acid rain
Pollution
Chemical
spills
Any reading
Sewage
higher than
Detergents
normal
Fertilizer
Animal wastes
Usually above
Solar heat
27⁰C (81⁰F)
Industrial
waste heat
Anything
Runoff
above
Storms
normal
Excessive
algae
Boat traffic

Salinity Preference Range for Typical Coastal Organisms

Pre-Visit Activity Two – Plankton Characteristics:


Objectives:
I. Describe types and characteristics of plankton
II. Describe the importance of plankton in a marine food chain
III. Compare plankton collected in sample form different habitats



Method:
I. Students will collect plankton samples and observe them with
microscopy. If time permits, they’ll sample plankton at different
locations and compare organisms.



Background:
I. There are two main groups of plankton that remain as small floaters
or drifters for life: phytoplankton (plants) and zooplankton (animals).
However, some zooplankton begin their lives as phytoplankton,
such as crabs, jellyfish, clams, oysters, corals, barnacles, and sea
stars.
II. The definition of a plankton is a “free-drifter,” or an organism
controlled by the current. If an organism can swim in a different
direction than the current, it is not a plankton.
III. Phytoplankton are autotrophic, meaning they produce their own
food through photosynthesis. Phytoplankton form the base of the
marine food chain. Zooplankton feed on them, as well as larval
oysters, fish, shrimp, and other marine species. A typical marine
food chain would involve phytoplankton being eaten by
zooplankton, eaten by small fish, eaten by larger fish, and so on.
IV. Zooplankton can be broken into two groups: holoplankton and
meroplankton. Holoplankton remain plankton their whole lives while
meroplankton are only plankton during their juvenile stage.
V.
Phytoplankton produce roughly 67% of the air we breathe.



Materials:
I. Plankton net and rope, collecting jars, Discovery Scopes for
magnification in the field, microscopes, eye dropper, microscope
slides, plankton guide, clipboards, pencils, and data sheets.



Procedure:
I. Review in class, how to pull a plankton net, and go over guides, if
possible.

II.

III.
IV.
V.

Have students take turns pulling the plankton net, a distance of 1
meter. To collect a diverse sample perform three plankton tows and
the save them in a jar.
Pour samples into the Discovery Scopes and let student observe
samples in the field.
Place plankton samples on ice until you can observe them with a
microscope.
Back at school collect a small sample using an eyedropper and
place one drop on a microscope slide. Have student identify
organisms using a guide, counting numbers of species in the
sample.



Teacher Note:
I. Be sure students dress for the outdoor weather.



Evaluation:
I. Describe the importance of plankton in a food chain.
II. Describe the five most abundant organisms collected in your
sample.
III. If multiple sites were sampled, how are sampled organisms
different?
IV. What role do plankton play in the amount of dissolved oxygen in
the area?
V.
Why are phytoplankton and zooplankton important to fish farms?
VI. Name five marine organisms that start life as plankton but change
into more familiar forms.



Extension:
I. You can ask the students to make graphs of the plankton found
and compare it among different areas sampled. Have older
students put together a short presentation on plankton and present
it to a class of younger students. Make a video tape of selected
samples. Add narration and present the program to school groups.



Vocabulary:
I. Consumers – cannot produce their own food and eat lower
organisms in the food web
II. Cyanobacteria – phytoplankton with bacteria-like cells and bluegreen chloroplasts

III.
IV.
V.

VI.

VII.

VIII.
IX.

X.
XI.
XII.
XIII.

Diatoms – a group of phytoplankton that are gold and have a shell
of silicon. They make the water gold in color.
Holoplankton – permanent plankton; any plankton that spends its
whole life drifting or floating with the currents.
Larvae – a life stage for some animals that go through complete
metamorphosis (like the caterpillar stage of moths and butterflies)
after hatching from an egg; a stage that appears much different
than the adult.
Meroplankton – temporary plankton; zooplankton in the egg or
larva stage that will live on the sea floor or become a more
powerful swimmer as an adult
Nanoscale – tiny scales of space and time that can be observed
with microscopes and lasers. Models at larger scales can be
manipulated to better understand life at a smaller scale.
Photosynthesis – the process of plants converting water and carbon
dioxide to produce food and oxygen using sunlight as energy
Phytoplankton – microscopic plants that drift in water currents;
different types are found at all depths. They make their own food in
the photic zone of the water column using sunlight. Some can also
make their own food in the absence of light. Some can capture
food.
Planktivore - an animal that feeds on plankton
Plankton – living organisms that carried by water currents. “Freedrifters.”
Producers – organisms that make their own food by photosynthesis
or chemosynthesis
Red Tide – a patch of the water surface which has turned reddishbrown because of a bloom or population explosion of
dinoflagellates.
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