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North Pacific Transition Zone

• Importance of North Pacific Transition Zone
“Nutrition Highway” for top predators

• Economically important fishing grounds (e.g., tunas, swordfish)
• Protected species - concerns over by-catch (e.g., leatherback 

turtle, Hawaiian monk seal)
• Drivers and variability
Physical fronts

• shear due to wind stress (convergence), thermohaline stratification
• scales: meso-, seasonal, interannual, decadal

Chlorophyll front
• horizontal Ekman flow (not vertical mixing)
• scales: seasonal and larger
• mesoscale ?? - vertical mixing due to storms, eddies ?? 

Forage - micronekton: “missing link” ??
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Observational Study

• 3 Surveys conducted in spring 2009, 2011, 
2015
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Observational Study

• 3 Surveys conducted in spring 2009, 2011, 
2015
Platform: NOAA vessel Oscar Elton Sette
Active acoustics (38, 70, 120 kHz)
Hull mounted ADCP (75 kHz)
CTD casts (T, S, Chla, O)

• Satellite data
Aviso seal level anomaly & geostrophic currents
MODIS ocean color
Pathfinder Sea surface temperature and anomaly
WindSat Surface winds
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ONI: +0.7
(strengthening El Niño)

PDO: +1.48
(+ phase since ~ 2014 Mar)

PDO: -1.29
(negative phase 2007-2014)

ONI: -0.7
(weakening La Niña) 

ONI: -0.4
(neutral after La Niña) 

PDO: -2.03
(negative phase 2007-2014)

2014-2017 Warming Event

Extension of “The Blob” to 
study area



• Micronekton NASC primarily correlated to position of STF
 highest correlation in DSL, then Watercolumn
 SSL NASC is not correlated with position of STF
 secondary correlation with position of TZCF (meridional extent)
 composition differs north & south of STF 

• Satellite color (surface Chl-a)
 did not correlate with in situ surface Chl-a, subsurface Chl-a, nor micronekton NASC
 is it a valid proxy for TZCF (mesoscale effects?) nor indicative of subsurface conditions

• Effects of mesoscale forcing seems to affect position of fronts and 
micronekton biomass
 southward displacement of TZCF and increased micronekton biomass due wind stress 

(vertical mixing)
 some indication of southward displacement of STF due to cyclonic eddy activity (shallow 

mixed layer depth) 
 shallower MLD due to cyclonic eddy activity corresponds with increased subsurface Chl-

a which correlated to SSL NASC (but not to DSL or watercolumn)

• 2015 – very unusual year relative to 2009 & 2011
 largescale effects: 2014-17 warming, proximity of blob, positive PDO and ONI
 backscatter significantly higher than during the two other years
 composition of scattering layers significantly different then other years (suggesting 

mesoscale effects not significant)

Conclusions
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Questions?


	Spatiotemporal variability of two North Pacific fronts and their effects on micronekton
	Slide Number 2
	North Pacific Transition Zone
	Observational Study
	Slide Number 5
	Observational Study
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Conclusions
	Acknowledgements

