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Disturbance 
  Human activities are having an increasing influences on 

global marine ecosystems 

  Contaminants and physical structures 
  Removal of  biomass and habitats 
  Exploitation of  biological resources 

  Ecological importance of  disturbance 

  Scale and frequency of  natural  
disturbance 
  Detect change in measured ecological 
characteristics 



Ecological Role of  
Disturbance 

  Disturbance 

  “…any discrete event in time that disrupts ecosystem, 
community or population structure and changes 
resources, habitat availability or the physical 
environment…” 

  Natural fluctuations – physical and biological 

  Human intervention can be positive or negative 



Disturbance 
  Sources 

  Natural phenomena e.g. cyclones and hurricanes 
  Outbreaks of  ecosystem engineers e.g. sea stars 
  Rising temperatures and sea level 
  Human agents e.g. oil spills, eutrophication, bottom fishing 

etc  

  Scale (temporal and spatial) 

  Micro e.g. chemical reactions between particles, bacterial 
processes 

  Meso e.g. “minute by minute” effects of  sediment reworking 
  Macro e.g. fecal mound formation and burrow excavation 

  Additive effects 



Recovery 

  Recovery times to disturbance increase with scale 

  Small scale – rapid, seconds to weeks 

  Large scale – typical patterns of  recolonization occur 

Spatial scale Recovery time Processes 

μm millisec- secs Chemical reactions, microbial processes 

mm-cm secs- - mins Meiofaunal processes, sediment mixing 

0.1m –  1m min - days Bioturbation, megafaunal disturbance 

1m – 100m days - months Sediment resuspension, currents 

100m – 10000m months - yrs Iceberg scour, siesmic activity 

> 10000m yrs - decades Volcanic events, global warming 



Intermediate disturbance 
hypothesis  
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  1. Over-stressed 
community 

  Few opportunistic 
species exist 

  Low diversity 

  2. Intermediate 
disturbance 

  Diversity maximized 
  Both competitive K-

selected and 
opportunistic R- selected 
species coexist 

  3. Climax community 
  Few large biomass, highly 

competitive species 
  Low diversity 



Pearson and Rosenberg (1978) Model 

Stage 0 
BHQ < 2 

Stage 1 
BHQ 2-4 

Stage 2 
BHQ 5-10 

Stage 3 
BHQ > 10 

Organic enrichment or pollution 

Physical disturbance 

Pearson & Rosenberg 1978; Nilsson & Rosenberg 2000 

Small  
opportunistic 
taxa 

Larger body-sized 
taxa 



Eutrophication 
 Nutrient run off  leads to massive plankton 

blooms 

 Agriculture/construction 

 Degradation of  the organic matter leads to 
depleted oxygen 

 Plankton blooms = plankton dies = decomposers 
use up all O2 

 Dead zones in coastal areas 

 Harmful Algal Blooms 

 Neurotoxins 



Eutrophication 



Oil Pollution 
  Oil transport 

  Concentrated in a single 
location 

  Poisonous chemicals 

  Sticks to animals 

  Clean up can be worse 
than spill 
  Dispersants 
  Toxic to corals 

  Bioremediation 



Gulf  of  Mexico… 
  Deepwater Horizon Rig 

  1500m deep 

  Spilling 5000 barrels a day 
  210,000 gallons per day 

  Exxon Valdez 
  11 million gallons 



Marine Debris - Plastics 
  Only 5% of  plastics on the planet are recycled 

  Millions of  tons of  plastic end up in the ocean 

  Plastic degrades at different rates 

  Breaks down into smaller pieces 

  Plastic does not Biodegrade 

  Does not break down into natural components 

  No natural system (e.g. decomposers) that can break 
down plastics 





Marine Debris 
  Entangle 

  Prevent organisms from finding food 
  Prevent sessile fauna from properly feeding 

  Eaten 
  Smaller plastic particles can resemble zooplankton 
  Fill up guts, block filters, prevent ingestion of  real food 

  Poison 
  Plastic additives can be toxic – leach in water 

  Suppress immune systems, cause reproductive harm 

  Invasive Species 
  Floating marine debris transports organisms far beyond 

natural range 

  Not all marine debris is harmful 
  Artificial Reefs 



Benthic Trawling 
  Deep Water Habitats 

  Deep water corals 

  Long recovery times 

  Soft Sediments 

  Trawling disturbs layering 

  Chemical gradients disturbed 

  Mixes anoxic to surface 

  Removes infauna 

  Important for oxygenation 

  Microbial balance upset 

  Resuspend finer particles 

  “Clog” suspension feeders 





Ocean Warming 
  Bleaching 

  Reproductive problems 
  Sea Turtles  

  Warmer = more females hatching 

  Destruction of habitat 
  Melting ice/ sea level rise 
  Forced emigration of  species 

  Maine Lobsters 
  Moving northwards 



Ocean acidification 
 Ocean pH is dropping 

 Increased CO2 in atmosphere 
 Burning of  fossil fuels 

 Decreased water pH 

 Rate is more important than level 



Global Climate Change 
 pH decreases 

  Increased dissolution of  carbonate 

 Organisms with calcium carbonate shell dissolve 
 Corals 
 Molluscs 
 Plankton 

 Forams 

 Many of  these organisms are at the base of  food chains 



Solutions 
  Identify and prevent areas of  high nutrient run off  

  Fertilizers, animal waste, storm sewer overflows, sewage 
treatment areas 

  Protect habitats from bottom trawling 
  Find other ways to get stocks 

  Limiting pelagic takes, fish farms 

  Prevent debris into oceans 
  14 billion tons of  trash is legally dumped into the ocean 

each year 

  Use less fossil fuels 
  Limit CO2 input 

  Prevent oil spills, clean up effects, oil drilling issues 



Solutions 
  6.8 billion people on the planet 

  Need food, water, transport, energy etc…. 

  Population growth needs to be addressed…. 



Conclusions 
  Disturbance 

  Natural vs human, Scale, Frequency and Recovery 

  Eutrophication 
  High nutrient input and harmful algal blooms 

  Oil Pollution 
  Clean up is often worse than spill 

  Marine Debris 
  Entrapment, Eating, Invasives and Poisoning 

  Benthic trawling 
  Soft sediment trawling has major impacts too 

  Climate Change 
  Warming 
  Acidification 

  The solution to pollution may have been dilution, but today it 
needs to be prevention! 
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