
Class 21: MA Bay Production, SSCM, Geritol 

Slide 1  The Seasonal Production cycle in 
MA Bay, including the subsurface chl a 
maximum; The geritol solution or ‘Why no 
spring blooms in the Southern Ocean & 
subarctic Pacific?’ 

NOTES: 

Slide 2  1995 Seasonal production 

NOTES: 

Slide 3  BH-MA Bay: A tidal front 

NOTES: 
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Slide 4  

NOTES: 

Slide 5  

NOTES: 

Slide 6  Why is there a March, not a 
January bloom? 

NOTES: 
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Slide 7  1995 Seasonal production 

NOTES: 

Slide 8  No blooms in the Southern Ocean: 
Why? 

NOTES: 

Slide 9  BH-MA Bay: A tidal front 

NOTES: 
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Slide 10  Why is there a March, not a 
January bloom? 

NOTES: 

Slide 11  Excursis on subsurface 
chlorophyll maxima 

NOTES: 

Slide 12  MA Bay subsurface Chl a 
maxima 

NOTES: 
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Slide 13  Maxima: Fluorescence vs.  Chl vs. 
Carbon 

NOTES: 

Slide 14  Internal waves and MA Bay 
SSCM 

NOTES: 

Slide 15  Fine structure of the SSCM 

NOTES: 
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Slide 16  Fine structure of the SSCM 

NOTES: 

Slide 17  Fine structure of the SSCM 

NOTES: 

Slide 18  Fine structure of the SSCM 

NOTES: 
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Slide 19  SSCM off the Washington-
Oregon Coast, also off California 

NOTES: 

Slide 20  Central N. Pacific gyre: Typical 
tropical structure 

NOTES: 

Slide 21  North Pacific gyre chl maximum 

NOTES: 
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Slide 22  SSCM O2: 120% saturation 

NOTES: 

Slide 23  Massachusetts Bay Production 

NOTES: 

Slide 24  1995 MA Bay Production 

NOTES: 
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Slide 25  Cole-Cloern relationship: No N! 

NOTES: 

Slide 26  Cole-Cloern works in MA Bay 

NOTES: 

Slide 27  MA Bay production % N Loading 

NOTES: 
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Slide 28  BzpIo model fails after blooms 

NOTES: 

Slide 29  Phytoplankton succession in bay 

NOTES: 

Slide 30  Platt’s (1986) Explanation 

NOTES: 
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Slide 31  Platt’s bioptical model 

NOTES: 

Slide 32  1995 MA Bay Production 

NOTES: 

Slide 33  Cole-Cloern relationship 

NOTES: 
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Slide 34  Why does the Cole-Cloern model 
work? 

NOTES: 

Slide 35  Why does the model work? 

NOTES: 

Slide 36  Why no phytoplankton bloom in 
the Subarctic Pacific? 

NOTES: 
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Slide 37  No bloom at Station P in the 
Subarctic Pacific 

NOTES: 

Slide 38  The ‘Major Grazer’ hypothesis 

NOTES: 

Slide 39  Neocalanus life history, different 
from Calanus finmarchicus, Calanus 
pacificus & Pseudocalanus 

NOTES: 
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Slide 40  N. Atlantic Calanus life history 

NOTES: 

Slide 41  The micrograzer hypothesis: 
ciliates 

NOTES: 

Slide 42  Blooms with constant mixed 
layers 

NOTES: 
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Slide 43  Protozoan grazing & winter 
standing stocks the key! 

NOTES: 

Slide 44  Permanent halocline is one key to 
the lack of spring bloom in the N. Pacific 

NOTES: 

Slide 45  Evans & Parslow’s micrograzer 
hypothesis 

NOTES: 
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Slide 46  Problems with the “naive” 
micrograzer hypothesis 

NOTES: 

Slide 47  Martin’s Geritol solution 

NOTES: 

Slide 48  The Greenhouse effect & Fe 

NOTES: 
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Slide 49  High nitrate all year at Station P 

NOTES: 

Slide 50  Iron & Zn depletion in surface 
water 

NOTES: 

Slide 51  Roles of Fe in plant metabolism 

NOTES: 
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Slide 52  Key uses of Fe & Zn by microbes 

NOTES: 

Slide 53  Martin & Fitzwater’s Fe 
hypothesis 

NOTES: 

Slide 54  High nitrate all year at Station P 

NOTES: 
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Slide 55  Martin & Fitzwater (1988), 
Martin et al.  (1999) 

NOTES: 

Slide 56  Station P: Effects of Fe on Chl a, 
N & P 

NOTES: 

Slide 57  Fe effect dependent on lat & long 

NOTES: 
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Slide 58  No Fe effect on production! 

NOTES: 

Slide 59  The ecumenical Fe hypothesis 

NOTES: 

Slide 60  Market-oriented CO2 solution 

NOTES: 
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Slide 61  SOIREE 

(Southern Ocean iron release experiment) 

NOTES: 

Slide 62  IRONEX III, SOIREE 

NOTES: 

Slide 63  Variable fluorescence & Fe 
limitation 

NOTES: 
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Slide 64  IRONEX III: bloom by 30-50 ìm 
diatoms 

NOTES: 

Slide 65  Fe increases CO2 gradient 

NOTES: 

Slide 66  SOIREE: major results 

NOTES: 
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Slide 67  SOIREE 

NOTES: 

Slide 68  C:N:P:Fe Redfield ratios 

NOTES: 

Slide 69  Iron stress in the oceans 

NOTES: 
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Slide 70  The ecumenical Fe hypothesis 

NOTES: 

Slide 71  Iron-limitation zones 

NOTES: 

Slide 72  Does Fe limit production in the 
Southern California Bight? 

NOTES: 
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Slide 73  Does Fe limit production in the 
Southern California Bight?  Perhaps 

NOTES: 
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