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Bio125 lecture #10 (2/21/17) 

Reminder: Lab field trip this 

week – meet at Carpinteria 

Salt Marsh – directions in lab 

manual.  Wear shoes that can 

get muddy! 

I. Estuaries 
A. What is an estuary? 
B. Physical environment  

1. Tidal fluctuation 
2. Salinity – extreme variation 
3. High sediment load 
4. Anoxic mud layer 
5. Toxic mud layer 
6. High nutrient levels 

C. Why estuaries have such high productivity 
D. Ecological importance of estuaries 
E. Adaptations of estuary organisms to physical challenges 

Estuaries 

What are estuaries? 

Partly enclosed area where 

freshwater & seawater mix 

(brackish water) due to tides 

• close interaction b/w land & sea 

• challenging environment: extreme 

fluctuations 

Salinity fluctuates 
greatly daily & 

seasonally 

https://www.youtube.com/watch?v=XwrcxT

XdWVg 

http://web.vims.edu/bio/shallowwater/physical_characteristics/salinity.html 

Salinity in Estuaries  

Salt wedge  

Moves with tides  

River water  

seawater  

How does salinity change horizontally?  

Vertically?  

https://www.youtube.com/watch?v=XwrcxTXdWVg
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Estuaries have high sediment & nutrient load 
mudflats  

Anoxic sediment 
layer  

• Estuaries are extremely productive Q: Why do estuaries have high 
productivity but low species diversity?  

Ecological Importance of Estuaries 

• highly productive 

• export of detritus 

• feeding & 

breeding areas 

• coastal protection 

Fisheries 

70-90% USA east coast 

commercial catch is 

estuarine dependent 

Fishery productivity 

correlated with area of 

marsh & vegetated 

habitat 
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Estuary organisms must be able to 

tolerate a wide range of salinity 

(Amphipods) 

Osmoconformers 

Estuarine Osmoregulation Adaptations 

Avoid water loss – match outside salinity 

Absorb salt & concentrate sugars (marsh grasses) 

Cordgrass (Spartina spp.) 

Salt 

extraction 

Estuarine Osmoregulation Adaptations 

Estuarine Osmoregulation Adaptations 

Dilute salts 

Succulents: Pickleweed (Salicornia) 

Estuarine Osmoregulation Adaptations 

Fully osmoregulate 

Fishes, some crabs, molluscs, polychaetes 
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How do estuarine organisms 
reduce physical stressors?  

Å Move 

How do estuarine organisms reduce physical 
stressors?  

Å Burrow  

A new problem: oxygen  

1) extend siphons/tentacles  

slide 

Lecture #10 (2/21/17): Study Questions 

1. What is an estuary? 

2. List 5 environmental features of an 

estuary. 

3. Briefly describe a salt wedge and 

state why they occur. 

4. Why do estuaries have high loads of 

sediments? 

5. What causes mud to become anoxic 

below the surface? 

6. What causes the ‘rotten egg smell’ 

(sulfur) in mudflats? 

Lecture #10 (2/21/17): Study Questions 

7. List 3 different sources of nutrients to 

estuaries. 

8. Describe why estuaries are so 

biologically productive. 

9. Why do estuaries have low species 

diversity compared to other ecosystems? 

10. List 4 ways that estuaries are 

ecologically important. 

11. Describe examples of 2 different 

methods of osmoregulation found in 

estuarine organisms.  List an organism for 

each one. 


