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A few big oil spills: 
 (taken from http://www.nytimes.com/interactive/2010/05/10/us/20100510_OIL_TIMELINE.html) 

(4.2, 2%) January 30th, 1969: Santa Barbara, CA- offshore oil well leak 
lasting 12 days, 35 miles of shore affected 

(1.26, 0.6%) December 17th, 1976: Los Angeles, CA- oil tanker 
Sansinena explodes, LA Harbor heavily impacted 

(68.7, 34%) March 17th, 1978: Brittany, France- oil tanker Amaco Cadiz 
runs aground, 125 miles of shore affected 

(140, 70%) June 3rd, 1979: Yucatan, Gulf of Mexico- exploratory oil well 
Ixtoc explodes, sinks 

(10.8, 5%) March 24th, 1989: Prince William Sound, AK- oil tanker 
Valdez runs aground, ~1,300 miles of coast affected 

(4.2, 2%) June 8th, 1990: Gulf of Mexico- oil tanker Megaborg fire 
(378, 189%) January 21st, 1991: Kuwait- Gulf War I, Iraqi troops ignite 

wells in retreat 
(20, 10%) November 19th, 2002: Galecia, Spain- tanker Prestige sinks 
(3.8, 2%) August 31st, 2005: Gulf Coast States, US- Hurricane Katrina 

damages or sinks 50 offshore wells; onshore oil-holding facilities 
spill refined oil (estimate excludes gas stations) 

(24% of total) April 20th, 2010: Gulf Coast States, US- DHOS sinks, 
leaks oil for 86 days, spills >200M gallons of oil 
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DHOS on 24 May 2010 imaged by NASA Terra satellite	
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juvenile spotted seatrout, Cynoscion nebulosus  	

 red drum, Sciaenops ocellatus	



juvenile inshore lizardfish, Synodus foetens	

 juvenile halfbeak, Hyporhamphus unifasciatus	
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15 

Taxon	

 est. # of species	



“Fish”	

 33,000	



Monogenea	

 40,000	



Digenea	

 30,000	



Cestoda	

 10,000	



Crustacea	

 30,000	



Myxozoa	

 40,000	



bacteria	

 ?	



viruses	

 ??	



ciliates	

 ???	



fungi	

 ????	



         
Kingdom Animalia— animals 
Phylum Myxozoa (Cnidaria)— myxozoans, myxosporidians  

Phylum Platyhelminthes— flatworms 
 Superclass Turbellaria— turbellarians 
  Order Tricladida— triclads, turbellarians 
 Superclass Cercomeria* 
  Class Aspidogastrea*— aspidogastreans, soleworms, aspidobothreans, aspidogastrids 
  Class Digenea*— digeneans, flukes, digenes, digenetic trematodes 
  Class Monogenea*— monogeneans, monogenoideans, monogenes, monogenetic trematodes 
  Class Cestoda*— cestodes, cestoideans: gyrocotylideans and eucestodes, tapeworms 

Phylum Nematoda— nematodes, roundworms, threadworms 
Phylum Acanthocephala*— acanthocephalans, spiny-headed worms 

Phylum Annelida— annelids, segmented worms 
 Order Hirudinida— true leeches 

Phylum Arthropoda— arthropods 
 Subphylum Uniramia— uniramians 
  Subclass Acari— mites 
 Subphylum Crustacea— crustaceans 
  Class Maxillopoda— maxillopodans 
   Subclass Ostracoda— ostracods, seed shrimp 
   Subclass Copepoda— copepods 
   Subclass Branchiura*— branchiurans, fish lice 
   Subclass Cirripedia— barnacles 
  Class Malacostraca— malacostracans 
   Order Isopoda— isopods 
   Order Amphipoda— amphipods 

Phylum Mollusca— molluscs 
 Class Gastropoda— gastropods, snails 

Phylum Chordata— chordates 
 Subphylum Craniata— craniates 
  Superclass Agnatha— jawless fishes 
   Class Myxini— hagfishes, slime eels 
   Class Cephalaspidomorphi— lampreys 
  Superclass Gnathostomata— jawed vertebrates 
   Class Chondrichthyes— chondrichthyans 
   Class Actinopterygii— ray-finned fishes 
          

A universally-accepted classification scheme for taxa within Animalia does not exist.  
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Compare parasite community richness in a fish 
species from oiled and non-oiled marsh localities. 

 Ectoparasites inform short-term (acute) changes 

 Endoparasites inform long-term (chronic) changes 
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Determinates of parasite distribution in nature	



•  Temporal (seasonal) and spatial (geographic) distribution of hosts	



•  Host feeding ecology (food web interactions among hosts)	



•  Phylogenetic position of host (‘innate’ specificity)	



•  Abiotic factors (water temperature, salinity, pH, depth, light, pollution)	



Possibility #1: A high level of parasite species richness (biodiversity) in a given 
host in a given locality indicates an unhealthy, contaminated, perturbed 
environment wherein hosts are being killed or stressed	



Possibility #2: High parasite biodiversity indicates an intact, pristine 
environment with all required intermediate hosts present (endoparasites) 
and all required water quality parameters optimized (endo- and 
ectoparasites)	
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Fish parasites as indicators of environmental health	





11	





12	



sailfin molly, Poecilia latipinna	



sheepshead minnow, Cyprinodon variegatus	



diamond killifish, Adinia xenica	



killifishes, Fundulus spp.	



Fish hosts that ‘stay put’ (less vagile)	



Gulf menhaden, Brevoortia partonus	



striped mullet, Mugil cephalus	



Fish hosts with wide ranges (more vagile)	
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egg in water	


ciliated larva hatches	



adult on gill	



larva infects fish	



From Benz and Bullard (2004) Metazoan parasites of elasmobranchs	



Exemplar ectoparasite with “direct” life cycle (one host)	



definitive host	



skin of blacktip shark, Carcharhinus limbatus infected with Dermophthirius penneri	
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inner opercle of red drum, Sciaenops ocellatus, infected with Branchiella sp. (left) and Echetus sp. (right)	



From Benz and Bullard (2004) Metazoan parasites of elasmobranchs	



Exemplar ectoparasite with “direct” life cycle (one host)	
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Exemplar endoparasite with “indirect” life cycle (multiple hosts)	



adult	



encysted	



unencysted	

1st intermediate host	



2nd intermediate host	



3rd intermediate host	



definitive host	



asexual reproduction	



free-swimming	



metacercariae infecting fishes 

forcibly excysted metacercaria of Clinostomum sp. (“yellow grub”) in bass Morone sp. 
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Exemplar endoparasite with “indirect” life cycle (multiple hosts)	



endoparasite: multiple hosts	

ectoparasite: single host	



water contaminated	

 intermediate hosts extirpated	



short-term, acute	

 long-term, chronic	
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