
OA moorings operated by SIO 
 

Uwe Send 

CCE1 

CCE2 

Del Mar 

!   moorings are needed to resolve fast timescales of physical/chemical ocean 
   variability which affects organisms 
 
!   have systems in place now which observe on-shelf near-bottom low pH and  
    hypoxic events, and report in real-time 

!   also off-shelf (California Current) moorings for upwelling and open-ocean regimes 
 

Collaborators: 
T.Martz, M.Ohman, R.Feely, 
D.Demer, A.Dickson,  
J.Hildebrand, L.Washburn 



CCE1/CCE2: real-time data from many surface/subsurface sensors 

See real-time data on http://mooring.ucsd.edu 
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also gliders and ship surveys 
(CalCOFI and LTER) 



Real-time shelf mooring: acidification, hypoxia, corrosive intrusions 
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“Del Mar Steeples” reef 



First hypoxic event observed in real-time off San Diego County  

Hypoxic conditions near bottom, likely 
to harm or kill marine life on seafloor 

Del Mar mooring 2010 

There are anecdotal reports of occasional die-offs of commercial 
and recreational shellfish species on the bank off Pt. Loma and a 
mysterious sea urchin die-off off southern La Jolla. These could be 
related to hypoxic events. 
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Surface pH  and 
temperature  
on Del Mar mooring: 
upwelling event 

First continuous near-bottom 
pH measurements on the 
shelf (Durafet pressure test 
to 100m), T.Martz 

  Real-time pH observations on Del Mar mooring (Martz sensors)  



O2 at 35m 
 
 
 average seasonal cycle 
 
 
O2 explained isopycnal movement 
 

Isopycnal depression/uplifting 
during El Niño/La Niña cannot 
explain O2 changes. However, 
adding Chl and alongshore 
advection can. 

    La Niña creating hypoxic conditions at Del Mar mooring  



Proposed low-cost mini-moorings for realtime MPA monitoring 

!   shallow-water (shelf-depth) moorings 
    with pH, O2, T/S, currents 
   (optionally fish/zooplankton sonar) 

!   low-cost but real-time 

!   uses existing/developed technologies 
    and components 

!   can alert by email, text message, etc  
    for events impacting ecosystem 

!   currently proposed for MPA monitoring 
    but suitable for OA monitoring near  
    seafloor 



West Coast OA timeseries network could complement OceanSITES  

Global network of sustained multidisciplinary timeseries sites 

- Co-chairs: Uwe Send and Bob Weller 
- Includes all open-ocean carbon and OA sites 
- Advanced data format, metadata definitions, data distribution system 
- Happy to discuss joining efforts with CC carbon/OA system. 


