
Class 9-10: Benthic Community Structure 

Slide 1  Benthic biodiversity (á, â, and ã) & 
Benthic population processes 

NOTES: 

Slide 2  Class schedule 

NOTES: 

Slide 3  Required reading, community 
structure 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 4  Required reading, Pollution effects 

NOTES: 

Slide 5  Tools of the trade: 

Describing community structure 

NOTES: 

Slide 6  Early Community Debates 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 7  Whittaker’s environmental 
gradients 

NOTES: 

Slide 8  Thorson’s (1957)parallel level-
bottom communities 

NOTES: 

Slide 9  Pearson & Rosenberg model 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 10  Ampelisca mats 1991-1997 

NOTES: 

Slide 11  The 90's Ampelisca mats 

NOTES: 

Slide 12  Continua vs. Discrete entities 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 13  Reconciliations of Clements v. 
Gleason 

NOTES: 

Slide 14  Hubbell’s (2001) community 

NOTES: 

Slide 15  Components of diversity 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 16  Whittaker & Cody’s definitions of 
gamma diversity 

NOTES: 

Slide 17  MacArthur & Wilson’s Island 
biogeography & Hubbell’s Neutral model 

NOTES: 

Slide 18  Island biogeography 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 19  Island biogeography 

NOTES: 

Slide 20  Effects of island distance & size 

NOTES: 

Slide 21  Hard substrate á diversity 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 22  

NOTES: 

Slide 23  Conclusions from Witman et al. 
(2004) 

NOTES: 

Slide 24  Information Content Indices 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 25  Sanders’ rarefaction 

NOTES: 

Slide 26  Sanders-Hurlbert E(Sn) 

NOTES: 

Slide 27  H’ and E(S10) highly correlated 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 28  GEEP Fjord gradient 

NOTES: 

Slide 29  Fisher’s log-series alpha 

NOTES: 

Slide 30  End Lecture 9, 

Start Lecture 10 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 31  Fisher’s log-series á 

NOTES: 

Slide 32  Log-series fit to moth data 

NOTES: 

Slide 33  Fish species abundance patterns 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 34  Hubbell’s (2001) neutral model 

NOTES: 

Slide 35  Fisher’s á & Boston Harbor 
Recovery 

NOTES: 

Slide 36  Species evenness 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 37  Beta diversity 

NOTES: 

Slide 38  Quantitative analysis of the 
Hutchinsonian niche 

NOTES: 

Slide 39  

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 40  Ordination: ordering samples 

NOTES: 

Slide 41  When should you use canonical 
methods (Canonical correspondence 
analysis, Redundancy Analysis, 
Discriminant Analysis)? 

NOTES: 

Slide 42  Constrained Ordination 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 43  Coenocline, species change along 
an environmental gradient 

NOTES: 

Slide 44  Principal Components Analysis 

NOTES: 

Slide 45  Correspondence Analysis 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 46  CNESS Geometry 

NOTES: 

Slide 47  CNESS & PCA-H 

NOTES: 

Slide 48  Advantages of CNESS & PCA-H 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 49  

NOTES: 

Slide 50  Cluster analysis with COMPAH 

NOTES: 

Slide 51  Q-mode clusters of Boston 
Harbor 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 52  Biplots & triplots 

NOTES: 

Slide 53  Partial CCA & Exon Valdez 

NOTES: 

Slide 54  Benthic Communities and 
Populations 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 55  Sanders (1960) 

NOTES: 

Slide 56  Sanders’ (1960): Buzzards Bay 

NOTES: 

Slide 57  Sanders (1960): Buzzards Bay 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 58  Case Study 2: Did the 
Massachusetts sewage effluent outfall 
affect the soft-bottom benthos?  Yes, but 
the effects are not significant for 
management 

NOTES: 

Slide 59  Boston Harbor & the Western 
Gulf of Maine 

NOTES: 

Slide 60  Boston Harbor in the 1980s 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 61  The $4 billion MWRA cleanup of 
Boston Harbor 

NOTES: 

Slide 62  The Deer Island Treatment 
Facility & Tunnels 

NOTES: 

Slide 63  Models for assessing outfall 
effects 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 64  Assessing MA Bay biodiversity 

NOTES: 

Slide 65  23 Nearfield stations 

NOTES: 

Slide 66  8 Farfield Stations used as impact 
reference stations 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 67  60% increase in infaunal 
abundance, 4x since 1993 

NOTES: 

Slide 68  

NOTES: 

Slide 69  Outfall effects: C. Pefringens 
abundance changed due to outfall 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 70  Community structure in MA Bay: 

PCA-H, ordination of CNESS 

NOTES: 

Slide 71  Major predictors of MA Bay 
species composition: Depth, Grain Size, % 
organic carbon 

NOTES: 

Slide 72  CPCA-H distance biplot Near & 
Farfield 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 73  Long-term changes in numerical 
dominants 

NOTES: 

Slide 74  Canonical C-PCAH correlation 
plot 

NOTES: 

Slide 75  Why has MA Bay species richness 
increased? 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 76  Case Study 3: Keystone predation 
& intermediate disturbance in the Rocky 
Intertidal 

NOTES: 

Slide 77  Keystone Predation 

NOTES: 

Slide 78  Keystone Predation 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 79  Pisaster: a keystone predator 

NOTES: 

Slide 80  Intermediate disturbance 
hypothesis 

NOTES: 

Slide 81  Case Study 4: Facilitation & 
Competition among the pioneers in soft-
bottom succession 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 82  Skagit Flats 

NOTES: 

Slide 83  Skagit Flats 

NOTES: 

Slide 84  Models of Succession 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 85  Testing Succesion Models 

NOTES: 

Slide 86  Seasonal Skagit Succession 

NOTES: 

Slide 87  Dabbling duck disturbance 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 88  Controlled field experiments 

NOTES: 

Slide 89  Manayunkia aestuarina & 
Tanaids 

NOTES: 

Slide 90  Facilitation of Manayunkia 
aestuarina & Tanais recruitment 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 91  Facilitation is a major soft-bottom 
successional mechanism 

NOTES: 

Slide 92  Predation & Soft bottom benthos 

NOTES: 

Slide 93  Caging in the soft-bottom benthos 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 94  Effects of Succession model in 
intermediate disturbance 

NOTES: 

Slide 95  Successional models 

NOTES: 

Slide 96  A controlled removal experiment 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 97  Eogammarus is an omnivore 

NOTES: 

Slide 98  Natural sediment enclosed in cut
away 5-gal buckets for 3 days; 
Eogammarus added to 2 buckets 

NOTES: 

Slide 99  Buckets enclosed with 1-mm mesh 
to retain Eogammarus 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 100  Hobsonia florida, an ampharetid 
polychaete worm, the major prey 

NOTES: 

Slide 101  In May, most of the H. Florida 
were very small 

NOTES: 

Slide 102  Eogammarus reduced day 3 
abundances of H. Florida 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 103  Only juvenile H. Florida affected 

NOTES: 

Slide 104  Asexually reproducing naidid 
oligochaete: Amphichaeta leidigii 

NOTES: 

Slide 105  Oligochaetes exhibited ‘logistic’ 
growth in predator treatments with low H. 
Florida abundances 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 106  Two distinct population growth 
trajectories 

NOTES: 

Slide 107  What is competition? 

NOTES: 

Slide 108  Types of competition 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 109  Competition vs. Predation vs. 
Density independence 

NOTES: 

Slide 110  Lotka-Volterra competition 

NOTES: 

Slide 111  Model Estimates 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 112  Trajectories fit by Lotka-
Volterra model 

NOTES: 

Slide 113  Ambient community: 1979 v. 
1980 

NOTES: 

Slide 114  Corophium salmonis, a large 
interface feeder, recruits to the sandflat 
each July AS ADULTS 

NOTES: 
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Class 9-10: Benthic Community Structure 

Slide 115  Ambient community: 1979 v. 
1980 

NOTES: 

Slide 116  What is the limiting resource for 
oligochaetes & juvenile H. Florida? Small 
benthic diatoms 

NOTES: 
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