
Class 26: Gyres 

Slide 1  1) Are gyres like chemostats?  

Yes: Slow, Stable, Steady-State or 

No: Fast, Unstable & Non-steady-state 

2) PDO, Domain Shift, and long-term 
patterns in gyre productivity 

NOTES: 

Slide 2  Remaining Lecture Schedule 

NOTES: 

Slide 3  Readings for these classes 

NOTES: 
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Class 26: Gyres 

Slide 4  Oligotrophic gyres: Thesis, 
antithesis, synthesis (consensus) 

NOTES: 

Slide 5  

NOTES: 

Slide 6  The f ratio 

NOTES: 
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Class 26: Gyres 

Slide 7  

NOTES: 

Slide 8  1970s: Gyres as chemostat, low f 
ratio (5-10%), production & ì 

NOTES: 

Slide 9  Are gyres like chemostats? 

NOTES: 
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Class 26: Gyres 

Slide 10  Steady State & Equilibrium 

NOTES: 

Slide 11  Production in oligotrophic gyres 

NOTES: 

Slide 12  The great productivity debate 

NOTES: 
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Class 26: Gyres 

Slide 13  Eppley (1980): low gyre ì [.15 d­
1] 

NOTES: 

Slide 14  Antithesis: The gyres have high 
production 

NOTES: 

Slide 15  The great productivity debate 

NOTES: 
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Class 26: Gyres 

Slide 16  SSCM O2: 120% saturation 

NOTES: 

Slide 17  AOU in the Sargasso Sea 

NOTES: 

Slide 18  Indirect estimates of high gyre 
production 

NOTES: 

Page 6 of  16 

IT
Stamp



Class 26: Gyres 

Slide 19  Sediment traps & gyre 
production 

NOTES: 

Slide 20  Relative growth rate ì/ìmax 

NOTES: 

Slide 21  Excursis: Patches, Rings & Gyres 

NOTES: 
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Class 26: Gyres 

Slide 22  Bermuda (Sargasso) Time series 

NOTES: 

Slide 23  Bermuda time series 

NOTES: 

Slide 24  AOU in the Sargasso Sea 

NOTES: 
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Class 26: Gyres 

Slide 25  Are Steinberg’s organic C fluxes 
consistent with Jenkins AOU of 4-5 mol O2 
m-2y-1?  NO 

NOTES: 

Slide 26  

NOTES: 

Slide 27  

NOTES: 
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Class 26: Gyres 

Slide 28  Vertically migrating organisms 

NOTES: 

Slide 29  Synthesis: Higher productivity & 
the PDO 

NOTES: 

Slide 30  The effective annual f-ratio may 
be 0.3 to 0.4, not 0.05 to 0.1! 

NOTES: 

Page 10 of  16 

IT
Stamp



Class 26: Gyres 

Slide 31  Platt et al.’s concensus 

NOTES: 

Slide 32  The fallacy of averages 

NOTES: 

Slide 33  Thermodynamic constraints 

NOTES: 
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Class 26: Gyres 

Slide 34  Many gyre assimilation numbers 
used to estimate gyre productivity too high 

NOTES: 

Slide 35  Two-layered gyre model 

NOTES: 

Slide 36  Primary production in the deep-
blue sea: Light quality effects in the N. 
Pacific gyre 

NOTES: 
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Class 26: Gyres 

Slide 37  Post Platt et al.  (1989) 
Developments 

NOTES: 

Slide 38  Pacific Decadal Oscillation (PDO) 

NOTES: 

Slide 39  Pacific decadal oscillation: 2x Chl 
a increase from ‘68 to ‘84, esp at SSCM 

NOTES: 
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Class 26: Gyres 

Slide 40  Pacific Regime shifts (1977, 1989) 

NOTES: 

Slide 41  PDO Regime Change/Domain 
Shift 

NOTES: 

Slide 42  

NOTES: 
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Class 26: Gyres 

Slide 43  Anchovy & Sardine Regimes 

NOTES: 

Slide 44  1960s -> 1978 Anchovy (Cold) 
Regime 

NOTES: 

Slide 45  1930s & 1980s Sardine (Warm) 
Regime 

NOTES: 
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Class 26: Gyres 

Slide 46  The domain-shift hypothesis 

NOTES: 

Slide 47  Trichodesmium & gyre N2 
fixation 

NOTES: 

Slide 48  Conclusions on gyres 

NOTES: 
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