
GULF WATCH 

ENVIRONMENTAL DRIVERS 

COMPONENT 



What is Gulf Watch? 

• A long-term ecosystem monitoring program across the Gulf of Alaska 

 

• Began in February 2012 

• Anticipated to span a 20 year period 

 

• Organized into 4 components to study different areas of the 

ecosystem 



Environmental Drivers Component 

1. Collect oceanographic data around the Gulf of Alaska 

• Water temperature 

• Salinity  

• Dissolved oxygen 

• Turbidity 

• Chlorophyll  

 

2. Sample zooplankton and phytoplankton communities 

 

3. We collaborate with partners around the Gulf of Alaska 

• Seward Line Transect 

• Transect lines in Prince William Sound 

• Point locations in Cordova, Seldovia, and Homer 

harbors 

• Continuous plankton recorder on vessels of 

opportunity 

• Transects in Lower Cook Inlet and Kachemak Bay 

Presenter
Presentation Notes
As a part of the environmental drivers component, we 1. collect………… these variables include………….. We also 2. Sample zoop and phyto communities over time, and we 3. collaborate with partners around the GOA. These partners operate in several locations around GOA including………….For our portion of the project, we focus on Lower Cook Inlet and Kachemak Bay. This region initiated in early 2000s by CIRCAC partnered with UAF and the KBRR.



Presenter
Presentation Notes
We sample 6 main transects with occasional opportunistic sampling within the subbays of Kachemak Bay such as Tutka Bay or Sadie Cove for example. The yellow dots are stations where we collect oceanographic samples, and the red dots are stations where we concurrently sample planktonic communities. How sampling plan has changed?



50m 

Presenter
Presentation Notes
How we go about collecting samples is we take our boat out and use a CTD recorder, which stands for Conductivity/Temperature/Depth, and soak in for 1 minute in the ocean to get calibrated and then drop it at a speed of 1m/s until it is just off the bottom. To sample zooplankton communities we use a bongo net with a flow meter on one side to determine volume of water sampled. We lower the net into the water to 50 m unless it is shallower, and bring it in at a rate of 1m/s. The samples are fixed with formalin for later analysis. Finally to sample the phytoplankton community, we use a hand net. We pour 40L of surface water into the net and then fix the samples with Lugol’s solution.



Presenter
Presentation Notes
We have many years worth of data from all of our transects, so today I will just be showing you a sample of what we have created. If you would like a more detailed presentation that is something we can provide. ORIENT TO GRAPH! The  GOA experienced a transition from anomalously cold water temperatures to anomalously warm water as part of the Pacific Warm Anomaly (“Blob”) and El Nino climate events. Subsequently, Kachemak Bay transitioned from colder than average winter water (blue circle) to warmer than average winter water (red circle). This was observed throughout the water column starting in late 2013 and persisting through 2016. Looking at salinity, surface salinities (green circle 1) did not change consistently in this same period and may be more influenced by precipitation events and snowpack, rather than the warm anomaly. However, in deeper waters below the seasonal pycnocline, freshening was observed in 2014-2016 (green circle 2)



Presenter
Presentation Notes
So now this is looking across the entire transect 9 seasonally instead of one station over time. ORIENT TO GRAPH! The overall trend you can see here is that the entire water column is becoming warmer. This trend is true not only for Kachemak Bay, but also out in LCI as well. And to compare to Salinity…



Presenter
Presentation Notes
Over time, the water column is also becoming fresher, or lower in salinity. The water column is tending to be more mixed as well, except in summer when you see more of a freshwater lens on the surface.
Moving on to our biologic data…
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Presentation Notes
This graphic is combining all of our zooplankton data into one to pick out and look at patterns in the most common 5 species seasonally and spatially. ORIENT TO GRAPH! Overall, the copeopod Pseudocalanus was common throughout all areas. We also see a pattern that within Kachemak Bay and northern Cook Inlet. Barnacle nauplii, Acartia longerimis and Parasagitta elegans were more abundant in this region, whereas Neocalanus were more abundant in the entrance to Cook Inlet. Zooplankton abundance was highest in the spring, with a few exceptions where abundances were highest in summer months.



Presenter
Presentation Notes
We have a similar graphic for phytoplankton. ORIENT! The system is largely dominated by the chain forming diatoms Chaetoceros spp. and Thalassiosira spp. dominating the spring and summer samples from all transects. Phytoplankton abundances were highest in the spring and summer, dropping to very low or undetectable abundances in the fall and winter. Total phytoplankton cell abundances were highest within Kachemak Bay, and the lowest cell abundances were observed at the Cook Inlet stations on the northern and western sides of the study area. Its also important to note that the diatom Pseudo-nitzschia (yellow), which has been implicated in harmful algal blooms along the west coast of the continental US and Canada, has been seen in high abundances in our fall samples from Kachemak Bay and the entrance to Cook Inlet when the numbers of Chaetoceros and Thalassiosira begin to decline.



Ecosystem Perspective Implications – Why do we care? 

• Freshening waters 

• Fresh water lens on the surface = hard to mix up the water column  

• Fewer nutrients available  

• Change in salinity gradients - ACC 

• Mixed water column 

• Increase in turbidity  

• Sunlight – bloom timing 

• Warming water column 

• Change in species composition and abundance 

• Harmful Algal Blooms (HABs) 

• Implications for higher trophic level organisms  

• Model predictions 

• High resolution data spatially and temporally  help inform 

oceanographic models  

• Plume and even potential dispersal of oil 
 

Presenter
Presentation Notes
* Continue to work with our partners including CIRCAC to further our knowledge and better inform models 
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