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CCE-LTER Partnership with
CalCOFI: a space-resolving time series
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U.S. LTER Network - 26 sites

including terrestrial, aquatic, & human-dominated ecosystems
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U.S. LTER Network - 26 sites

including terrestrial, aquatic, & human-dominated ecosystems
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Multiple Time Scales of Ecosystem Response

Spatial Structuring on Multiple Scales




Multiple time scales of ecosystem forcing
(and biotic response) in the California Current System
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Non-stationary time series

1. Resolving the mode of propagation of EI Nino 2009/10
to mid-latitudes

Advection




Spray ocean gliders — Russ Davis, Dan Rudnick, Mark Ohman SIO
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2009-10 California Nino: warm temp., deep isopycnals
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but no anomalous water masses

= likely propagation via atmospheric teleconnections
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2009/10

Warm Water Euphausiids

Moderate-strong El Nifos
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Cool Water Euphausiids 20(19/10

Moderate-strong El Nifos
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Non-stationary time series

2. The salp decline and biogeochemical conseqguences

Salps

C biomass
(Log mgC m'z)
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Spring, 2012 CalCOFI zooplankton sample
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"...Incredible distribution and biomass of salps and pyrosomes.
We have sampled from close inshore out to 160 miles offshore

and we are being inundated with salps. Every trawl, every

bongo tow, and at times the pairovet and the manta come up
full....

...a 30 minute trawl of over 900 kg and we were 120 nm
offshore..."




Spring, 2012 SWFSC/NMFS Coastwide Survey

Nordic trawl
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“....a unigue data set of sediment community
oxygen consumption (SCOC) at 87 sites over the 7
month period from November 2011 to June 2012 at
Sta. M.

These data show a remarkable increase Iin
rates beginning in March when the salp pulse
became evident in the sediment traps and on the

sea floor and continued until we recovered the




Non-stationary time series ?

3. Trends in calcareous holozooplankton in the CCS ?




Evidence for Declines of Calcareous Zooplankton?
Detecting thresholds of change
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Spatial Structuring of the CCS Food Web
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Long-term increase in curl-driven upwelling
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CCE-LTER
process cruises

Zooplankton body size
IS proportional to upwelling velocity
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Exploiting Spatial Structure of the CCS Food Web




CCE-LTER Process Cruises

Rate and Fate of Primary Production
Grazing? Aggregation/sinking? Lateral Export? Viral attack?

CCE-P0605
MODIS-Aqua Chla w/ Globalstar drifter tracks
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In situ
Phytoplankton Growth and Zooplankton Grazing

~ Globalstar Tracking
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Quasi-Lagrangian Drift Arrays:
Fate of Primary Production
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Observed p vs. L

Z-integrated Euphotic Zone
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Mesoscale & sub-mesoscale Features

(N.B. glider and SeaWifs images
are on different color scales)



Biophysical gradients at ocean fronts
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CCE-LTER A-Front study
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Cluster of papers in press, Journal of Plankton Research, 2012

California Current Ecosystem-LTER A-Front Study
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Integration of time and space:

Multi-decadal increase in Front Frequency in the CCE region
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Ecosystem responses in the CCE

Multiple time scales:
* |nterannual, Decadal, Secular Trends

* Time series may be non-stationary
Causal mechanisms may change over time

Spatial structuring:
« Wind-stress curl vs. Coastal Bdy upwelling

 Mesoscale variations & fate of 1° production
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