
Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 1   Goals of today’s class 

NOTES: 

Slide 2   Required reading, community 
structure 

NOTES: 

Slide 3   Benthic Pollution Biology 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 4  Competition in the soft-bottom 
benthos & the Lotka-Volterra model & 
Gause’s principle 

NOTES: 

Slide 5  Testing Succesion Models 

NOTES: 

Slide 6  A controlled removal experiment 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 7  Eogammarus is an omnivore 

NOTES: 

Slide 8  Natural sediment enclosed in cut
away 5-gal buckets for 3 days; 
Eogammarus added to 2 buckets 

NOTES: 

Slide 9  Buckets enclosed with 1-mm mesh 
to retain Eogammarus 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 10   Hobsonia florida, an ampharetid 
polychaete worm, the major prey 

NOTES: 

Slide 11   In May, most of the H. Florida 
were very small 

NOTES: 

Slide 12  Eogammarus reduced day 3 
abundances of H. Florida 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 13  Only juvenile H. Florida affected 

NOTES: 

Slide 14   Asexually reproducing naidid 
oligochaete: Amphichaeta leidigii 

NOTES: 

Slide 15  Oligochaetes exhibited ‘logistic’ 
growth in predator treatments with low H. 
Florida abundances 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 16  Two distinct population growth 
trajectories 

NOTES: 

Slide 17   What is competition? 

NOTES: 

Slide 18  Types of competition 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 19  Competition vs. Predation vs. 
Density-independent control 

NOTES: 

Slide 20  Lotka-Volterra competition 

NOTES: 

Slide 21  Model Estimates 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 22  Trajectories fit by Lotka-
Volterra model 

NOTES: 

Slide 23  Ambient community: 1979 v. 
1980 

NOTES: 

Slide 24  Corophium salmonis, a large 
interface feeder, recruits to the sandflat 
each July AS ADULTS 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 25  Ambient community: 1979 v. 
1980 

NOTES: 

Slide 26  What is the limiting resource for 
oligochaetes & juvenile H. Florida? Small 
benthic diatoms 

NOTES: 

Slide 27  Case Study 5: High deep-sea 
diversity 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 28   Milestones in deep-sea diversity 

NOTES: 

Slide 29   High deep-sea diversity 

NOTES: 

Slide 30   Sanders-Hurlbert rarefaction 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 31  Deposit-feeding polychaetes may 
be the most species-rich group on earth 
(107-108 species; Grassle & Maciolek,1992) 

NOTES: 

Slide 32  Jumars & Fauchald strategies 

NOTES: 

Slide 33   Global distribution of biomass 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 34   Abundance & Biomass 

NOTES: 

Slide 35  High Deep-Sea á diversity 

NOTES: 

Slide 36  High deep-sea diversity 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 37   Slope & rise diversity> abyss 

NOTES: 

Slide 38   Sanders’ Stability-time 
hypothesis 

NOTES: 

Slide 39   Sanders (1968): adaptative 
radiation to the finest dimensions of the 
niche, like Darwin’s finches 

NOTES: 

Page 13 of  45 

IT
Stamp



Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 40   The cropper hypothesis 

NOTES: 

Slide 41   Spatial heterogeneity 

NOTES: 

Slide 42   Explanations based on 
competition 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 43   Huston’s 1979 dynamic 

(non- equilibrium) model 

NOTES: 

Slide 44   Application of Huston’s model 

NOTES: 

Slide 45   Deep-sea as a spatial-temporal 
mosaic 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 46   Silt-diversity hypothesis 

NOTES: 

Slide 47   Biogeographic explanations: The 
rich species pool hypothesis 

NOTES: 

Slide 48   Importance of the regional 
species pool in determining á diversity 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 49   Island biogeography 

NOTES: 

Slide 50  Graphical models of deep-sea 
diversity: 

Conditional independence models 

NOTES: 

Slide 51   Cropper hypothesis 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 52  Spatial heterogeneity 

NOTES: 

Slide 53  Dynamic Equilibrium/Spatial 
Temporal mosaic hypothesis 

NOTES: 

Slide 54   Rex et al.  (2005) Source-Sink 
Hypothesis 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 55  Source-Sink Theory 

NOTES: 

Slide 56  Major theories today 

NOTES: 

Slide 57  Benthic Pollution Biology 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 58   Types of benthic surveys 

NOTES: 

Slide 59   Why monitor the benthos? 

NOTES: 

Slide 60   A definition of monitoring 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 61   Monitoring plans 

NOTES: 

Slide 62  Examples of pollution effects 

NOTES: 

Slide 63  
Oilspill 

Case Study 1: West Falmouth 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 64   Don’t be misled by seemingly 
sophisticated multivariate analyses 

NOTES: 

Slide 65   West Falmouth Oilspill 

NOTES: 

Slide 66  Hydrocarbons at W. Falmouth 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 67  Amphipod mortality 

NOTES: 

Slide 68
spp. 

   Opportunistic vs equilibrium 

NOTES: 

Slide 69   West Falmouth Oilspill 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 70   Station 9: heavily oiled 

NOTES: 

Slide 71   West Falmouth Oilspill 

NOTES: 

Slide 72   Rarefaction, Station 9 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 73   West Falmouth: Station 9 

NOTES: 

Slide 74   Stn 35: less affected than Stn 9 

NOTES: 

Slide 75
Hubbell 

   Pearson & Rosenberg vs. 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 76   Huston’s 1979 dynamic 

(non- equilibrium) model 

NOTES: 

Slide 77   Hubbell’s (2001) neutral model 

NOTES: 

Slide 78   Dominance curves for Boston 
Harbor 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 79   Benthic dominance diversity 
curves from MA Bay 

NOTES: 

Slide 80   Neutral model programs 

NOTES: 

Slide 81   Simulation of Hubbell’s Neutral 
model 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 82   Spector’s neutralized Hughes 
model 

NOTES: 

Slide 83   Spector’s neutralized Hughes 
model 

NOTES: 

Slide 84   Non-dimensional diversity 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 85   Wilson & Hessler’s deep-sea 
data, close fit to log series & neutral model 

NOTES: 

Slide 86   Non-dimensional diversity 

NOTES: 

Slide 87   Oct. 1969 Station 9 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 88   West Falmouth April 1970 

NOTES: 

Slide 89   August 1970, Station 9, Heavily 
Impacted; Oil affected 1970 recruitment 

NOTES: 

Slide 90   Station 9, Theta & m for Station 
9 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 91  Station 35 fit to the neutral model 

NOTES: 

Slide 92  Hubbell netural theory: Fisher’s 
alpha vs.  Hubbell’s theta, Stn 35 

NOTES: 

Slide 93  Hubbell netural theory: Fisher’s 
alpha vs.  Hubbell’s theta 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 94  Conclusions on West Falmouth 

NOTES: 

Slide 95  Case Study 2: the recovery of 
Boston Harbor benthic communities in the 
1990s 

NOTES: 

Slide 96  Geology of MA Bay 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 97   

NOTES: 

Slide 98  William Wood’s Boston Harbor 

NOTES: 

Slide 99  
problems 

17-18th Century pollution 

NOTES: 

Page 33 of  45 

IT
Stamp



 

 

 

Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 100  Calf Pasture Pumping station 

NOTES: 

Slide 101  Boston Harbor 1630 to present 

NOTES: 

Slide 102  Harbor of Shame: Raw sewage, 
closed Mya beds, closed beaches & 
flounder liver cancer 

NOTES: 

Page 34 of  45 

IT
Stamp



 

 

 

Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 103  Boston Harbor in the 1980s 

NOTES: 

Slide 104  Key dates in the harbor cleanup 

NOTES: 

Slide 105  
Play 

The Actors in this Ecological 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 106  The most common animals in 
Boston Harbor & MA Bay sediments: 
Spionid polychaetes 

NOTES: 

Slide 107  Chaetozone, new species, a 
common polychaete in Boston Harbor 

NOTES: 

Slide 108  Capitella sp. Ia, flounder food 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 109   

NOTES: 

Slide 110   Capitella fecal pellets 

NOTES: 

Slide 111   Pearson & Rosenberg’s model 
used in the 1983 EPA waiver rejection 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 112  
Hubbell 

Pearson & Rosenberg vs. 

NOTES: 

Slide 113  
index 

Fisher’s log-series á diversity 

NOTES: 

Slide 114  Hubbell’s (2001) neutral model 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 115  Why use Hubbell’s neutral 
model for Boston Harbor? 

NOTES: 

Slide 116  MWRA Sampling Stations 

NOTES: 

Slide 117  Inner Harbor: Still degraded 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 118  Peddock’s Island, 1989 

NOTES: 

Slide 119  Infaunal Abundance in the 90s 

NOTES: 

Slide 120  Boston Harbor Ampelisca 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 121  Sediment Profile Imaging 

NOTES: 

Slide 122  Ampelisca mats 

NOTES: 

Slide 123  Peddocks Island, affected by 
Nut Island sewage 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 124   Boston Harbor tidal currents 

NOTES: 

Slide 125   

NOTES: 

Slide 126   Metacommunity terms 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 127   Reconciling Pearson and

Rosenberg (1976, 1978) & Hubbell


NOTES: 

Slide 128   Boston Harbor Species richness 

NOTES: 

Slide 129   Deer Island species richness 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 130   T5A: President’s Roads sludge 
dumping site 

NOTES: 

Slide 131   T5A Summer: Numerical 
dominant crap shoot 

NOTES: 

Slide 132   T4: Savin Hill Cove 

NOTES: 
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Class 13: Hubbell vs. Pearson & Rosenberg 

Slide 133   Pearson & Rosenberg vs. 
Hubbell 

NOTES: 

Slide 134   Conclusions 

NOTES: 

Slide 135   High Deep-Sea Diversity, 
Effects of Pollution on Benthic Community 
Structure: West Falmouth Oilspill & 
Boston Harbor 

Pearson & Rosenberg vs.  Hubbell’s neutral 
model 

NOTES: 
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