
Class 11: Reimannian Ecology 

Slide 1  Reimannian Benthic Ecology: 
competition, Predation, Deep-Sea Diversity 

NOTES: 

Slide 2  Class schedule 

NOTES: 

Slide 3  Required reading, community 
structure 

NOTES: 
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Class 11: Reimannian Ecology 

Slide 4  Required reading, Pollution effects 
for Thursday 

NOTES: 

Slide 5  Reimannian Ecology 

NOTES: 

Slide 6  Wright’s adaptive landscapes 

NOTES: 
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Class 11: Reimannian Ecology 

Slide 7  Hutchinson’s n-dimensional niche 

NOTES: 

Slide 8  Benthic Communities and 
Populations 

NOTES: 

Slide 9  Sanders (1960) 

NOTES: 
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Class 11: Reimannian Ecology 

Slide 10  Sanders’ (1960): Buzzards Bay 

NOTES: 

Slide 11  Sanders (1960): Buzzards Bay 

NOTES: 

Slide 12  Case Study 2: Did the cleanup of 
Boston Harbor cause harm to the benthic 
communities of Massachusetts Bay? 

NOTES: 
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Class 11: Reimannian Ecology 

Slide 13  Boston Harbor in the 1980s 

NOTES: 

Slide 14  The $4 billion MWRA cleanup of 
Boston Harbor 

NOTES: 

Slide 15  Deer Island Treatment plant 

NOTES: 
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Class 11: Reimannian Ecology 

Slide 16  Assessing MA Bay biodiversity 

NOTES: 

Slide 17  23 Nearfield stations 

NOTES: 

Slide 18  Infaunal abundance increased by 
60% between 1993 and 2002 

NOTES: 
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Class 11: Reimannian Ecology 

Slide 19  Large increases in species 
richness in MA Bay in the 1990s 

NOTES: 

Slide 20  Community structure in MA Bay: 

PCA-H, ordination of CNESS 

NOTES: 

Slide 21  Major predictors of MA Bay 
species composition: Depth, Grain Size, % 
organic carbon 

NOTES: 
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Class 11: Reimannian Ecology 

Slide 22  CPCA-H distance biplot Near & 
Farfield 

NOTES: 

Slide 23  Long-term changes in numerical 
dominants 

NOTES: 

Slide 24  Outfall effects: C. Pefringens 
abundance changed due to outfall 

NOTES: 
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Class 11: Reimannian Ecology 

Slide 25  Canonical C-PCAH correlation 
plot 

NOTES: 

Slide 26  NAO Effects on Western Gulf Me 

NOTES: 

Slide 27  NAO & Gulf of Maine 

NOTES: 
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Class 11: Reimannian Ecology 

Slide 28  Long-term cyclic trends in NAO 

NOTES: 

Slide 29  Conclusions on MA Bay 

NOTES: 

Slide 30  Why is MA Bay community 
structure changing? 

NOTES: 
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Class 11: Reimannian Ecology 

Slide 31  Case Study 3: Keystone predation 
& intermediate disturbance in the Pacific 
Northwest Rocky Intertidal 

NOTES: 

Slide 32  Keystone Predation 

NOTES: 

Slide 33  Keystone Predation 

NOTES: 
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Class 11: Reimannian Ecology 

Slide 34  Pisaster: a keystone predator 

NOTES: 

Slide 35  Intermediate disturbance 
hypothesis 

NOTES: 

Slide 36  Case Study 4: Facilitation & 
Competition among the pioneers in soft-
bottom succession 

NOTES: 
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Class 11: Reimannian Ecology 

Slide 37  Skagit Flats 

NOTES: 

Slide 38  Skagit Flats 

NOTES: 

Slide 39  Models of Succession 

NOTES: 
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Class 11: Reimannian Ecology 

Slide 40  Testing Succesion Models 

NOTES: 

Slide 41  Seasonal Skagit Succession 

NOTES: 

Slide 42  Dabbling duck disturbance 

NOTES: 
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Class 11: Reimannian Ecology 

Slide 43  Controlled field experiments 

NOTES: 

Slide 44  Manayunkia aestuarina & 
Tanaids 

NOTES: 

Slide 45  Facilitation of Manayunkia 
aestuarina & Tanais recruitment 

NOTES: 
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Class 11: Reimannian Ecology 

Slide 46  Facilitation is a major soft-bottom 
successional mechanism 

NOTES: 

Slide 47  Predation & Soft bottom benthos 

NOTES: 

Slide 48  Caging in the soft-bottom benthos 

NOTES: 
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Class 11: Reimannian Ecology 

Slide 49  Effects of Succession model in 
intermediate disturbance 

NOTES: 

Slide 50  Successional models 

NOTES: 

Slide 51  A controlled removal experiment 

NOTES: 
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Class 11: Reimannian Ecology 

Slide 52  Eogammarus is an omnivore 

NOTES: 

Slide 53  Natural sediment enclosed in cut­
away 5-gal buckets for 3 days; 
Eogammarus added to 2 buckets 

NOTES: 

Slide 54  Buckets enclosed with 1-mm mesh 
to retain Eogammarus 

NOTES: 
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Class 11: Reimannian Ecology 

Slide 55  Hobsonia florida, an ampharetid 
polychaete worm, the major prey 

NOTES: 

Slide 56  In May, most of the H. Florida 
were very small 

NOTES: 

Slide 57  Eogammarus reduced day 3 
abundances of H. Florida 

NOTES: 
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Class 11: Reimannian Ecology 

Slide 58  Only juvenile H. Florida affected 

NOTES: 

Slide 59  Asexually reproducing naidid 
oligochaete: Amphichaeta leidigii 

NOTES: 

Slide 60  Oligochaetes exhibited ‘logistic’ 
growth in predator treatments with low H. 
Florida abundances 

NOTES: 
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Class 11: Reimannian Ecology 

Slide 61  Two distinct population growth 
trajectories 

NOTES: 

Slide 62  What is competition? 

NOTES: 

Slide 63  Types of competition 

NOTES: 
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Class 11: Reimannian Ecology 

Slide 64  Competition vs. Predation vs. 
Density independence 

NOTES: 

Slide 65  Lotka-Volterra competition 

NOTES: 

Slide 66  Model Estimates 

NOTES: 
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Class 11: Reimannian Ecology 

Slide 67  Trajectories fit by Lotka-Volterra 
model 

NOTES: 

Slide 68  Ambient community: 1979 v. 1980 

NOTES: 

Slide 69  Corophium salmonis, a large 
interface feeder, recruits to the sandflat 
each July AS ADULTS 

NOTES: 
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Class 11: Reimannian Ecology 

Slide 70  Ambient community: 1979 v. 1980 

NOTES: 

Slide 71  Ambient community: 1979 v. 1980 

NOTES: 

Slide 72  What is the limiting resource for 
oligochaetes & juvenile H. Florida? Small 
benthic diatoms 

NOTES: 
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Class 11: Reimannian Ecology 

Slide 73  Case Study 5: High deep-sea 
diversity 

NOTES: 

Slide 74  Milestones in deep-sea diversity 

NOTES: 

Slide 75  High deep-sea diversity 

NOTES: 
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Class 11: Reimannian Ecology 

Slide 76  Sanders-Hurlbert rarefaction 

NOTES: 

Slide 77  Deposit-feeding polychaetes may 
be the most species-rich group on earth 
(107-108 species; Grassle & Maciolek,1992) 

NOTES: 

Slide 78  Jumars & Fauchald strategies 

NOTES: 
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Class 11: Reimannian Ecology 

Slide 79  Global distribution of biomass 

NOTES: 

Slide 80  Abundance & Biomass 

NOTES: 

Slide 81  High Deep-Sea á diversity 

NOTES: 
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Class 11: Reimannian Ecology 

Slide 82  High deep-sea diversity 

NOTES: 

Slide 83  Slope & rise diversity> abyss 

NOTES: 

Slide 84  Sanders’ Stability-time hypothesis 

NOTES: 
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Class 11: Reimannian Ecology 

Slide 85  Sanders (1968): adaptative 
radiation to the finest dimensions of the 
niche, like Darwin’s finches 

NOTES: 

Slide 86  The cropper hypothesis 

NOTES: 

Slide 87  Spatial heterogeneity 

NOTES: 
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Class 11: Reimannian Ecology 

Slide 88  Explanations based on 
competition 

NOTES: 

Slide 89  Huston’s 1979 dynamic 

(non- equilibrium) model 

NOTES: 

Slide 90  Application of Huston’s model 

NOTES: 
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Class 11: Reimannian Ecology 

Slide 91  Deep-sea as a spatial-temporal 
mosaic 

NOTES: 

Slide 92  Silt-diversity hypothesis 

NOTES: 

Slide 93  Biogeographic explanations: The 
rich species pool hypothesis 

NOTES: 
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Class 11: Reimannian Ecology 

Slide 94  Importance of the regional species 
pool in determining á diversity 

NOTES: 

Slide 95  Island biogeography 

NOTES: 

Slide 96  Graphical models of deep-sea 
diversity: 

Conditional independence models 

NOTES: 
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Class 11: Reimannian Ecology 

Slide 97  Cropper hypothesis 

NOTES: 

Slide 98  Spatial heterogeneity 

NOTES: 

Slide 99  Dynamic Equilibrium/Spatial 
Temporal mosaic hypothesis 

NOTES: 

Page 33 of  34 

IT
Stamp



Class 11: Reimannian Ecology 

Slide 100  Rex et al.  (2005) Source-Sink 
Hypothesis 

NOTES: 

Slide 101  Source-Sink Theory 

NOTES: 

Page 34 of  34 

IT
Stamp

IT
Stamp


