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TSIA Module 4 
Physical Group 
Teacher Guide 

 
 

Task: 
Characterize and describe the physical environment 

of the intertidal area 
 
This packet contains: 
 
Activity: Beach Profile Mapping 
 
Activity: Describing the Coastal Physical Environment 
 
Activity: Planning a Field Study 
 
 
 

 
The intertidal area at Diamond Head beach park, Oahu. 

http://www.oceanfront-hotels.net/beaches/diamond-head-beach.php Need new photo. 
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Activity: Beach Profile Mapping 
Many physical processes, such as wind, waves, tides, and storms can shape the 
features of a beach.  The same beach can look different over the span of a season or 
even a day.  A beach profile represents a side view of the shape of the beach, as 
though you were able to slice the beach from the dunes to the water.  For this activity, 
you will make a profile of the area outside your classroom.  You can use the same 
procedure for making a beach profile. 
 

• The beach profile can be used as a map for showing distribution of biotic and 
abiotic components of the study area or as a mathematic connection by using it 
to estimate the volume of sand or rock in an area. 

 
Materials 

• Two transit poles or four meter sticks 
o Optional: drill hole in top to make a sighting hole on top of the meter sticks 

• Beach profile data sheet 
o May need clipboard 

• Transect line, commercially made, or long rope marked at regular intervals  
o Must reach from base of dunes to waters’ edge 

• One flag, stake or other tool to mark transect location per transect line (optional) 
• Level to keep meter sticks straight (optional) 

 
Procedure 
1. If you are using meter sticks for your transit poles, use two meter sticks to make one 

transit pole by following these directions: 
a. The first meter stick will stand with the 100 cm on the ground and 0 cm facing up. 

These values are positive; label this meter stick “positive”. 
b. The second meter stick can be held, in line, above the first meter stick so that the 

0 cm marks are facing each other.  The 100 cm mark on the second meter stick 
should face toward the sky. These values are negative; label this meter stick 
“negative”. 

c. The point where the meter sticks join is the zero mark and the point you will align 
to the horizon. 

 
2. Select locations for your profile transects. 

a. To get a detailed profile of a beach, you should run transects perpendicular to the 
water’s edge. 

b. You may put transects at regular intervals across the beach or arrange the 
intervals to map specific parts of the beach, like a large sand dune, in more 
detail. 

c. Place a flag or stake at each or your transect locations. 
d. Record the distance and a reference point on your data sheet for each transect 

location, such as a tree, trash can or sand dune) so that you can easily find it 
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again. 
 

3. Lay the transect in a straight line from the flag or stake at the start of the transect 
location (0 m mark) to the edge of the water. 
 

4. Measure the beach profile at one meter intervals from the start of the transect to the 
waters’ edge, using a two person method. 
a. Person A starts at the flag and holds the first transit pole vertically, optionally 

using a level to make sure it is vertical. 
b. Person B puts the second transit pole at the one meter mark of the transect. The 

measurements on this transit pole should face Person A’s transit pole. 
c. Use the horizon, where the water meets the sky, to determine the vertical 

distance between the two transit poles. 
i. Person A will look at the top edge or through the sighting hole of the transit 

pole. This point is the zero point. 
ii. Person B will move their finger on their transit pole until his or her finger 

aligns with the horizon and the top of Person A’s meter stick (Fig. 1).   
iii. If Person B’s finger moves down on the transit pole, the value read is positive 

(e.g. +5 cm). You will get positive readings as you move uphill. 
iv. If Person B’s finger moves up, the value you read will be negative (e.g. -5 

cm). You will get negative readings as you move downhill. Notice on Fig. 1 
that the people closer to the water have their transit pole reaching farther up 
than the starting people and that the beach is sloped down. 

 
5. Record value on the beach profile data sheet (Table 1). 
 
6. Take any other measurements needed at this location and enter in your data sheet. 

 
Fig. 1. Beach profiling by sighting the vertical distance between two known points, in 

this case two meters. Photo from Commonwealth of Pennsylvania, Department of 
Conservation and Natural Resources, Bureau of State Parks. Need new image. 
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Activity: Describing The Coastal Physical Environment 
The physical environment determines the chemical and biological composition of an 
environment. In this activity, you will observe and describe your coastal environment so 
that you can predict and explain the types of organisms that live in a certain location 
and how they interact. This same set of observations can be made repeatedly over time 
to assess changes in a particular location due to seasonal or episodic weather events 
and allow you to make predictions as the physical environment changes over time. 
 
Materials 

• Activity worksheets 
• Research materials (e.g. books, websites provided by your teacher) 
• Beach Physical Observations Field Study Manual 
• Sampling tools 

 
Procedure 
1. Based on your prior knowledge, brainstorm some relevant physical measurements 

to make on water samples in a field study. In Table 2, list the types of measurements 
you would make and why you think they are important to measure in the 
environment. 

 
Table 2. Possible physical parameters to measure in your field location 

Measurement Reason for measuring 
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2. Given the resources provided by your teacher, research physical parameters, 

including weather, waves, tides, currents, substrates, and sand. Consider the 
following questions: 

a. What generally causes differences in each parameter at different locations or 
at the same location at different times? 

b. What impact each parameter may have on the chemistry or biology of the 
site? 

c. What methods could you potentially use in your study? 
 
Table 3.  Physical Parameter Research 

Parameter Causes Impact on 
Environment Possible Methods 

Weather    

Waves    

Tides    

Currents    

Substrates/
Sand    
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Activity: Planning a Field Study 
Carrying out a field study requires careful planning.  Consult the Beach Physical 
Observations Field Study Manual to assist you in planning your field study. 
 

• Allow students to develop their own procedure and questions for monitoring the 
physical characteristics of your beach. 

• Encourage them to observe the weather (wind), tide, and wave conditions at a 
minimum. These are relatively easy observations to make and will provide 
students with baseline data for your area. 

 
Safety 
• Emphasize safety with all students and especially this group. The physical group 

may be put in charge of determining general safety of the site and briefing the 
whole class before the class groups begin their observations. 

• Be Safe. Hang 10. Hang 10 is a surfing expression for putting 10 toes on the 
nose of a surfboard. It is also an expression of safety consciousness. Hanging 10 
means taking 10 minutes to observe the general weather, ocean, surf, and crowd 
conditions. This will help you to identify any areas of concern before you start 
your study. 

 
1.  Consult tide charts, weather reports, and surf reports to determine a good day and 
time for a field study. 
 
Useful Websites  
 
NOAA collaborative surf forecast-Includes tides, 
http://www.prh.noaa.gov/hnl/pages/SRF.php 
 
Surf News Network-Daily forecasts and conditions by island and by beaches; scroll 
down to surf report and click on your island or on weather tab, 
http://www.surfnewsnetwork.com/ 
 
NOAA island by island forecast -For text forecast, click on county, scroll to text 
forecast, and click on forecast, http://www.prh.noaa.gov/hnl/pages/forecast.php 
 
NOAA and National Coastal Data Development Center Information and Archived 
Data, http://ilikai.soest.hawaii.edu/HILO/ 
 
2.  Determine your sampling scheme.  Consider the following: 

a. Will you collect data for all of the parameters?  Why or why not?  
b. How will you collect samples so that your data will be meaningful in 
interpreting physical, chemical, biological, and ecological processes? 
c. How many samples will you be able to process in the time allowed? 
d. How will you record your results? 
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e. How will you report your results? 
 
3.  Based on your sampling scheme, create a data table that will allow you to record the 
necessary data for each sampling site.  You may create your own or modify the tables 
in Table 4A and B. 
 
4.  Based on your sampling scheme, create a packing list for your field study.   
 
General Materials 

• Notebook (or datasheets and clipboard) and writing utensil 
• Protective clothing  
• Sunscreen   
• Camera (optional) 
• Research materials (books, websites) 
• Equipment needed for each observation  
• Graph paper or computer graphing program to analyze data 
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Activity Questions 
1. How might the weather conditions on your study day affect your ability to collect 

data? Is it possible for weather conditions to also affect the data itself? Explain. 
 
Answers will vary. Extreme wind and rain or hot sun could affect students’ ability to 
collect data by making working conditions difficult or dangerous. The weather 
conditions may also alter the physical habitat itself and result in changes in organism 
distribution from one observation day to another. Note that this is true mostly of 
motile species. However, if extreme weather conditions are typical of a site, then the 
weather and corresponding physical conditions are stable characteristics of an area 
that will influence the overall community composition. 
 

2. How will the tide (low or high and rising or falling) affect your assessment of the 
physical conditions at your study site? 

 
Answers will vary. In general, a low tide will make more of the intertidal area 
accessible for study. 

 
3. How will wave conditions affect your study site? Your ability to collect data?  
 

Answers will vary. Wave conditions will help determine the composition of the 
community and the location of organisms. For example, in high wave sites, 
organisms will need to hide more to reduce the chance of being destroyed by wave 
action. In terms of surveying a site, in general, small waves will be safer and will 
make more of the intertidal area accessible for study. 

 
4. How might water currents affect your study site? Your ability to collect data? 
 

Answers will vary. Aquatic organisms need water to survive, so in intertidal areas 
with high water flow, there may be greater diversity. However, if there is very high 
water flow in an area, only certain types of organisms may be able to survive there. 
For data collection, it will only be possible to measure current in areas where there is 
water. This will affect the placement of clod cards or current meters. 

 
5. Explain your planned study questions. 
 

Answers will vary, but students should explain their general questions and plan for 
describing the study site. 

 
6.  What might cause you to adapt to your study plan in the field? How might any adaptations 

affect your planned data collection?  
 

Answers will vary; students should explain that modifications are sometimes 
necessary, and students should explain why and how they changed procedures.
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Beach Substrate and Sand Observation 
• Sand and substrate observations can be easily combined with the beach profile 

data collection and temperature observations if you have a temperature probe. 
• Encourage students to develop a protocol that allows them to collect profile, 

substrate and temperature data simultaneously 
• You may also encourage students to do more prolonged sand and substrate 

investigations back in the classroom by collecting samples of sand in the field. 
These samples can then be brought back to the classroom and the entire class 
can participate in the analysis. 

• This sand investigation can then be broadened to the biology and chemical 
groups by looking for biotic and abiotic components of sand. 

 
 
 
 
 
 


