
Class 20: Blooms & Fe limitation 

Slide 1  The Spring Bloom: Timing & 
Absence and the Geritol solution to global 
warming 

NOTES: 

Slide 2  Phytoplankton Readings 

NOTES: 

Slide 3  Four major revolutions 

NOTES: 
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Class 20: Blooms & Fe limitation 

Slide 4  Relative growth rate ì/ìmax 

NOTES: 

Slide 5  Goldman’s theory: The 
relationship between ì/ìmax & the 
Redfield ratio 

NOTES: 

Slide 6  Ecological Stoichiometry 

NOTES: 
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Class 20: Blooms & Fe limitation 

Slide 7  The 3 meanings of N limitation 

NOTES: 

Slide 8  Third Limitation of Ecosystem 
Production 

NOTES: 

Slide 9  Trichodesmium & gyre N2 fixation 

NOTES: 
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Class 20: Blooms & Fe limitation 

Slide 10  Banse’s three ocean types 

NOTES: 

Slide 12  Overview of vernal bloom topics 

NOTES: 

Slide 13  The Gulf of Maine bloom 

NOTES: 
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Class 20: Blooms & Fe limitation 

Slide 14  1995 MA Bay Spring Bloom 

NOTES: 

Slide 15  

NOTES: 

Slide 16  Sverdrup’s (1953) Critical depth 

NOTES: 
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Class 20: Blooms & Fe limitation 

Slide 17  Sverdrup’s (1953) Critical Depth 

NOTES: 

Slide 18  Units for light intensity 

NOTES: 

Slide 19  Sverdrup’s equations 

NOTES: 
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Class 20: Blooms & Fe limitation 

Slide 20  The classic critical depth diagram 

NOTES: 

Slide 21  Two tests of Sverdrup’s model 

NOTES: 

Slide 22  Sverdrup’s Test 

NOTES: 
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Class 20: Blooms & Fe limitation 

Slide 23  Subarctic Pacific, Station P 

NOTES: 

Slide 24  Subarctic Pacific, Station P 

NOTES: 

Slide 25  Predicting Gulf of Maine Spring 
Blooms 

NOTES: 

Page 8 of  32 

IT
Stamp



Class 20: Blooms & Fe limitation 

Slide 26  North Atlantic Critical Depths 

NOTES: 

Slide 27  1995 Seasonal production 

NOTES: 

Slide 28  BH-MA Bay: A tidal front 

NOTES: 
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Class 20: Blooms & Fe limitation 

Slide 29  MA Bay Blooms in March 

NOTES: 

Slide 30  2000 MA Bay Bloom 

NOTES: 

Slide 31  Townsend & Spinrad (1986) 

NOTES: 
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Class 20: Blooms & Fe limitation 

Slide 32  What is kPAR? 

NOTES: 

Slide 33  Light attenuation, kPAR, for MA 
Bay 

NOTES: 

Slide 34  Townsend & Spinrad (1986) 

NOTES: 

Page 11 of  32 

IT
Stamp



Class 20: Blooms & Fe limitation 

Slide 35  Dimensionless critical depth plots 

NOTES: 

Slide 36  Behrenfeld-Falkowski remote 
sensing algorithms 

NOTES: 

Slide 37  New England insolation 

NOTES: 
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Class 20: Blooms & Fe limitation 

Slide 38  Ic, Compensation light intensity 

NOTES: 

Slide 39  Gulf of Maine Light 

NOTES: 

Slide 40  

NOTES: 
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Class 20: Blooms & Fe limitation 

Slide 41  

NOTES: 

Slide 42  1995 Seasonal production 

NOTES: 

Slide 43  No blooms in the Southern 
Ocean: Why? 

NOTES: 
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Class 20: Blooms & Fe limitation 

Slide 44  BH-MA Bay: A tidal front 

NOTES: 

Slide 45  Why is there a March, not a 
January bloom? 

NOTES: 

Slide 46  Massachusetts Bay Production 

NOTES: 
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Class 20: Blooms & Fe limitation 

Slide 47  1995 MA Bay Production 

NOTES: 

Slide 48  Cole-Cloern relationship: No N! 

NOTES: 

Slide 49  Cole-Cloern works in MA Bay 

NOTES: 
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Class 20: Blooms & Fe limitation 

Slide 50  MA Bay production % N Loading 

NOTES: 

Slide 51  BzpIo model fails after blooms 

NOTES: 

Slide 52  Phytoplankton succession in bay 

NOTES: 
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Class 20: Blooms & Fe limitation 

Slide 53  Platt’s (1986) Explanation 

NOTES: 

Slide 54  Platt’s bioptical model 

NOTES: 

Slide 55  1995 MA Bay Production 

NOTES: 
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Class 20: Blooms & Fe limitation 

Slide 56  Cole-Cloern relationship 

NOTES: 

Slide 57  Why does the Cole-Cloern model 
work? 

NOTES: 

Slide 58  Why does the model work? 

NOTES: 
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Class 20: Blooms & Fe limitation 

Slide 59  Why does the model work? 

NOTES: 

Slide 60  Why no phytoplankton bloom in 
the Subarctic Pacific? 

NOTES: 

Slide 61  No bloom at Station P in the 
Subarctic Pacific 

NOTES: 
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Class 20: Blooms & Fe limitation 

Slide 62  The ‘Major Grazer’ hypothesis 

NOTES: 

Slide 63  Neocalanus life history, different 
from Calanus finmarchicus, Calanus 
pacificus & Pseudocalanus 

NOTES: 

Slide 64  N. Atlantic Calanus life history 

NOTES: 
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Class 20: Blooms & Fe limitation 

Slide 65  The micrograzer hypothesis: 
ciliates 

NOTES: 

Slide 66  Blooms with constant mixed 
layers 

NOTES: 

Slide 67  Protozoan grazing & winter 
standing stocks the key! 

NOTES: 
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Class 20: Blooms & Fe limitation 

Slide 68  Permanent halocline is one key to 
the lack of spring bloom in the N. Pacific 

NOTES: 

Slide 69  Evans & Parslow’s micrograzer 
hypothesis 

NOTES: 

Slide 70  Problems with the “naive” 
micrograzer hypothesis 

NOTES: 
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Class 20: Blooms & Fe limitation 

Slide 71  Martin’s Geritol solution 

NOTES: 

Slide 72  The Greenhouse effect & Fe 

NOTES: 

Slide 73  High nitrate all year at Station P 

NOTES: 
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Class 20: Blooms & Fe limitation 

Slide 74  Iron & Zn depletion in surface 
water 

NOTES: 

Slide 75  Roles of Fe in plant metabolism 

NOTES: 

Slide 76  Key uses of Fe & Zn by microbes 

NOTES: 
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Class 20: Blooms & Fe limitation 

Slide 77  Martin & Fitzwater’s Fe 
hypothesis 

NOTES: 

Slide 78  High nitrate all year at Station P 

NOTES: 

Slide 79  Martin & Fitzwater (1988), 
Martin et al.  (1999) 

NOTES: 
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Class 20: Blooms & Fe limitation 

Slide 80  Station P: Effects of Fe on Chl a, 
N & P 

NOTES: 

Slide 81  Fe effect dependent on lat & long 

NOTES: 

Slide 82  No Fe effect on production! 

NOTES: 
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Class 20: Blooms & Fe limitation 

Slide 83  The ecumenical Fe hypothesis 

NOTES: 

Slide 84  Market-oriented CO2 solution 

NOTES: 

Slide 85  SOIREE 

(Southern Ocean iron release experiment) 

NOTES: 
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Class 20: Blooms & Fe limitation 

Slide 86  IRONEX III, SOIREE 

NOTES: 

Slide 87  Variable fluorescence & Fe 
limitation 

NOTES: 

Slide 88  IRONEX III: bloom by 30-50 ìm 
diatoms 

NOTES: 
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Class 20: Blooms & Fe limitation 

Slide 89  Fe increases CO2 gradient 

NOTES: 

Slide 90  SOIREE: major results 

NOTES: 

Slide 91  SOIREE 

NOTES: 
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Slide 92  C:N:P:Fe Redfield ratios 

NOTES: 

Slide 93  Iron stress in the oceans 

NOTES: 

Slide 94  The ecumenical Fe hypothesis 

NOTES: 
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Class 20: Blooms & Fe limitation 

Slide 95  Iron-limitation zones 

NOTES: 

Slide 96  Does Fe limit production in the 
Southern California Bight? 

NOTES: 
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