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Environmental Geology Lab Cruise Program 
Environmental geology is the study of the interaction between humans, earth systems, 
and environment around them.  In your field experience at the Ocean Institute, you will 
be conducting three investigations in the lab and collecting and analyzing data from 
three different offshore sites on the R/V Sea Explorer.  In each of these investigations, 
you will be focusing on how both humans and natural systems adapt to the geologic 
conditions and processes at work in the area.  The focus of this investigation will be on 
the San Juan Creek Watershed and nearby marine environment. 
The following activities will help introduce and familiarize you with some of the topics, 
vocabulary, and equipment you will encounter in your fieldwork. 
 
General Vocabulary 
Use the following word list to complete the sentences below.
• Watershed 
• Ecosystem 

• Energy 
• Pollutant 

• Hypothesis 
• Variable

 
 
 

 

1. An area of land that drains water to a river, 
lake, wetland, or ocean is known as a 
______________________________. 

 
2. The ability to do work or make something 

happen is called ___________________. 
 
3. A _____________________ is a possible 

explanation or answer a scientific question. 
 
4. The community of living (biotic) and nonliving 

(abiotic) things in a specific area is called an 
___________________________________. 

 
5. A factor, or ________________________, is 

something that can change in an experiment. 
 
6. A ______________________ is something in 

the air, water, or soil that causes harm to the 
living or nonliving factors in an ecosystem. 
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Geologic History and Plate Tectonics 
Plate movement, uplift, weathering, and erosion have all contribute to the creation of the 
physical earth.  These natural processes move sediment, nutrients, and pollutants throughout 
the environment and continue to build the physical foundation on which living organisms exist.  
 
The following word list contains some of the vocabulary you will use in this field experience.  
Review their definitions and use the appropriate words to fill in the blanks in the sentences 
below. 
• Transform fault     
• Divergent boundary 
• Weathering 
• Plate Tectonics 
• Uplift 
• Convergent  boundaries 
• Faults 
 
1. The place where two different lithospheric plates meet is called a boundary.  There are three 

different types of boundaries.  Subduction and collision zones occur along 
___________________________, where two plates move toward each other.  

 
2. Along a ___________________ or spreading center, two plates move apart from each other 

and the lithoshpere is stretched. 
 
3. However, when two plates slide past each other, the boundary is known as a 

___________________________________. 
 
4. Movement along  ___________, or breaks in the surface of the earth, can cause 

earthquakes as well as great changes to the landscape. 
 
5. The study of the processes by which lithospheric plates move and interact with one another 

is known as ___________________________________. 
 
6.  ____________________ can result in the increase in elevation and change the direction of 

rock layers and formations. 
 
7. ______________________, the process by which rocks and minerals are broken down, can 

dramatically change the appearance of the surrounding environment. 
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River Systems 
Rivers are naturally dynamic systems that change the surrounding environment.  Humans can 
control and alter river systems in many ways.  These alterations affect the biology, chemistry, 
and hydrology of the river system. 
 
The following word list contains some of the vocabulary you will use in this field experience.  
Review their definitions, use the appropriate words to fill in the blanks in the sentences below, 
and label the diagram. 
• Headwaters 
• Floodplain 
• Mouth 
• Meander 
• Channelization 
• Erosion 

• Deposition 
• Stream 
• Discharge 

• Channel 
• Alluvium

 

 
 

 
 
 
 
 
 
 

 

1. ________________________ refers 
to the straightening, widening, 
clearing, and/or lining of a natural 
river channel. 

   
2. The __________________ is the 

amount of water flowing past a 
specific point along a stream channel 
in a certain period of time. 

  
3. A body of water that flows 

downslope along a natural channel, 
while transporting particles, is called 
a ______________________. 

 
4.  ____________ is the process in 

which wind, water, ice and gravity 
move sediment from one place to 
another.  ____________ is the 
process in which that material is laid 
to rest. 
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Waves and Longshore Transport 
The wave action assists in creating the unique and dynamic system of our coasts. They can 
carve out landforms and dramatically change the look for our beaches.  This action has the 
potential to transport energy, sediment, nutrients, and pollutants along our coastline.  
 
 
The following word list contains some of the vocabulary you will use in this field experience.  
Review their definitions and use the appropriate words to fill in the blanks in the sentences 
below. 
• Longshore current 
• Longshore transport 
• Sand 

• Sand starvation 
• Jetties 
• Groins 

• Harbors 
• Sea walls 
• Breakwaters 

 
 
1. Weathering and erosion work together to create the _____________ along our coastline. 
 
2. ____________________ moves sand, nutrients, pollution, and other debris parallel to the 

coastline. 
 
3. As waves strike the beach at an angle, the movement of water parallel to the shoreline is 

known as a __________________________________. 
 
4. The term _____________________________________refers to the process of beaches 

loosing more sand than they gain. 
 
5. _____________________ and __________________ are constructed perpendicular to the 

beach and trap sand moving down the coast. 
 
6. _______________, __________________, and ___________________ are built to reflect 

wave energy away from buildings and boats. 
 

 
http://www.crd.bc.ca/watersheds/protection
/geology-processes/coastalsediment.html 
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Sea Floor Sediment 
The sediment at the bottom of the ocean provides an important habitat for many living 
organisms.  This area can be sandy, rocky, muddy, filled with or missing living organisms, or 
any mixture of them.  Both natural processes and human activities influence this place.  The 
health of this habitat contributes to the overall health of the ocean ecosystem.   
 
The following word list contains some of the vocabulary you will use in this field experience.  
Review their definitions and use the appropriate words to fill in the blanks in the sentences 
below. 
• Biotic 
• Biological Indicators 

• Detritus 
• Benthic 

• Abiotic 
• Decomposers 

 
1. The ____________________ habitat refers to the floor of the oceans, extending from the 

high tide line to the greatest ocean depths.   
 
2. __________________________ are a valuable part of an ecosystem because they feed on 

and break down plant and animal matter, which adds nutrients to the surrounding area. 
 
3. The sea floor is composed of a combination of sediment and _________________, which is 

particles of decomposing organisms and waste material. 
 
4. Living organisms whose presence, condition, and numbers can provide information about 

the health of an environment, are known as  _____________________________________. 
 
5. An ecosystem can be defined as a place where the living organisms and non-living things 

interact.  Another word used to describe those living organisms is 
______________________, while non-living things can be called ____________________. 

 
 
Which living organisms and non-living things can be found in our local marine environment.   
List their names below.  Circle the ones your think live in the benthic habitat. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Living Non-Living 
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Plankton Productivity 
Scientists can monitor the levels of chlorophyll within an area of the ocean.  High levels might 
be an indication of increased phytoplankton growth and would be considered beneficial to the 
marine food web in the short run.  However, long term, sustained levels of this productivity could 
be a sign of excess nutrients and harmful changes within the local marine environment.   
 
The following word list contains some of the vocabulary you will use in this field experience.  
Review their definitions and use the appropriate words to fill in the blanks in the sentences 
below. 
• Algal Bloom 
• Chlorophyll 

• Food Web 
• Phytoplankton 

 

1. ________________________ are microscopic plants that live in the ocean. 
 
2. Phytoplankton use pigments in their cells, such as _________________________ to 

capture energy from the sun for photosynthesis. 
 
3. An _____________________________ is the rapid increase in the amount of algae present 

in a body of water. 
 
4. The connection of different organisms by what they eat and what might eat them can be 

called a  ___________________________________. 
 
Draw lines to match the words below with the correct definition. 
 

 
 

Tertiary Consumer 
 
Primary Consumer 
 
Producer 
 
Scavenger 
 
Decomposer 
 
Secondary Consumer 
 
 

� A diverse group of organisms that use the 
process of photosynthesis to produce their 
own food. 

 
� Herbivores, that feed on green plants and 

decomposers, that feed on decaying 
matter.  

 
� Carnivores that feed on herbivores and 

decomposers. 
 

� Carnivores that eat other carnivores 
 

� Carnivores that feed on dead organisms, 
rather than hunting them. 

 
�  An organism that feeds on and breaks 

down dead plant and animal matter. 
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Marine Nitrogen Cycle 
Nitrogen enters our oceans through various natural processes and human activities.  The levels 
of this important nutrient and pollutants affect water quality, which is a primary factor in the 
health and productivity of an ecosystem. 
 
The following word list contains some of the vocabulary you will use in this field experience.  
Review their definitions and use the appropriate words to fill in the blanks in the sentences 
below. Some words can be used more than once. 
• Nutrients 
• Nitrates 
• Ammonia 

• Nitrites 
• Nitrogen Cycle 
• Nitrogen 

 
1. Substances that are essential to growth and development are called __________________. 
 
2. ______________________, is essential for all forms of life, moves through and is reused 

within an ecosystem in a pattern known as the _________________________. 
 
3. ___________________ are a form of Nitrogen can be changed from Ammonia and changed 

to Nitrates. 
 
4. Different forms of ________________________ can enter a body of water through the 

atmosphere, plant and animal waste, decomposing organisms, and pollution.   
 
5. __________________ and ___________________ are used by organisms for the building 

of proteins. 
 

 
 

http://www.chemgapedia.de/vsengine/vlu/vsc/en/ch/16/uc/vlus/nitrogen.vlu/Page/vsc/en/ch/16/uc/chemicalcycles/nitrogen/simplenitcycle.vscml.html 

Review the diagram to the right. 
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Marine Food Web Activity Sheet 
The image below shows several local marine organisms.  These organisms represent all places in 
a typical marine food web.  Complete the food web by writing the name of the organism next to its 
appropriate place in the food web.  Then draw arrows that will connect the organisms by what they 
eat and what might eat them! 
 

 

Places within the Marine Food Web 
 
Producers: 
 
Primary (1st) Consumers: 
 
Secondary (2nd) Consumers: 
 
Tertiary (3rd) Consumers: 
 
Scavengers: 
 
Decomposers: 

Gray Whale Mackerel (Schooling Fish) Phytoplankton      California Sea Lion      White Shark
  
 

Zooplankton Bottlenose Dolphin Brittle Star Crab Mud Worm 
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 Marine Nitrogen Cycle Activity Sheet 
This is an image of a marine nitrogen cycle.  Read each sentence below to determine where it 
belongs on the diagram, then write the sentence number in the appropriate circle on the 
drawing. 
 

1. Rain, dust, and airborne pollutants can add nitrogen to the ocean. 
 
2. All living organisms produce waste, which can turn into nitrates. 

 
3. Rivers and storm drains can bring excess nutrients, including nitrates, directly from the land to the ocean. 

 
4. Excess nutrients can lead to an increase in plant growth and an imbalance in the local ecosystem. 

 
5. As living organisms die, they descend toward the bottom of the ocean where scavengers and 

decomposers contribute to their breakdown into reusable nutrients. 
 

6. Bacteria work to convert waste into reusable nitrates in the water for plants. 

 

 

 

 

 

 

 

 

 

 
 


