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This management action resulted in a considerable reduction in shrimp fishing effort. Past studies 
have shown that fishing effort alone accounts for 60-70% in shrimp catch variability. Therefore, 
a large reduction in the number of licences would have likely resulted in an increase in shrimp 
abundance.

Open. Students may suggest:

- Make the wetlands protected areas
- Stop people from digging up the wetlands, or dumping soil and rubbish into them
- Keep them clean from litter
- Control the use of fertilizers and other toxic chemicals on land, as this can be washed into the 
  wetlands when it rains
- Plant native trees and plants to protect the wetland habitat
- Look out for non-native (invasive) species in the wetlands and try to remove them. Non-native
  species can threaten the natural balance of the habitat
- Prevent people from building new developments close to the wetlands
- Teach people about how important the wetlands are, so that they  understand why they should 
   be protected
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Teacher’S Key
Who’s eating all the shrimp?

check your understanding
One of the changes in management practices was to reduce the sale of new shrimp fishing licenses and 
a buyback program for old licenses. Over 65% of shrimp fishing licenses were bought back and retired. 
What effect do you think this would have had on the shrimp population?

Most young shrimp start their lives in marshes and coastal wetlands. Our findings show the importance 
of protecting ecological integrity of such habitats in order to increase the amount of shrimp reaching 
adulthood and helping the valuable fish species they support. What management strategies would you 
suggest to protect these habitats?

Scientists have proven that temperature affects the survival and growth of shrimp in the Gulf of Mexico. 
Why do you think this is?

Why is statistical analysis alone not sufficient to prove a relationship between the abundances of shrimp 
and fish? What other data can help prove a relationship?
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Shrimp are cold-blooded organisms, so their metabolism is affected by the temperature of the water 
that they are living in. If the water temperature falls, their metabolism will slow down. This is turn, 
will reduce the rate at which they feed and grow. If young shrimp do not  grow fast enough, it will 
reduce their chances of recruitment to adulthood. If water temperature rises, their metabolism 
increases. This will increase energy demand and oxygen consumption, which coupled with lower 
oxygen solubility due to higher water temperatures, could lead to areas of critically low oxygen 
concentration (hypoxic or dead zones).

When studies are carried out using samples of organisms that live in the sea, there can be many 
variables other than those that we are studying that can have an effect on the organisms in our 
study. For example, in this study, we noticed that changes in fisheries management practices might 
have covered up, or enhanced, the relationships between shrimp and fish time series. There are 
other things that we might have not looked.
 
Other scientists have analyzed the stomach contents of red drum (one of the fish in this study) and 
found large numbers of white shrimp in juvenile and adult fish during the fall, and large numbers 
of brown shrimp during spring. These results support our results as they point to a relationship 
between shrimp and fish abundances as well.
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