Investigating the Ocean:

Exploring ecological provinces using satellite imagery and oceanographic cruise data

Part I: Investigating oceanographic data

Each member of your group should download the Google Earth layer and oceanographic cruise data for your assigned region of the ocean (Ross Sea, Equatorial Pacific, or Arabian Sea). In Google Earth, visit the three stations in your region of the ocean and answer the questions (included in the KMZ file and below).

Station 1: No questions

Station 2: Questions
1. Calculate the total amount of chlorophyll in the water column (mg/m2) at all three stations using the in situ chlorophyll measurements and mixed layer depths that you estimate. 

2. Total chlorophyll in the mixed layer one week ago at this location was measured at 13.5 mg Chl/m2.  What is the chlorophyll increase per day at this station? 


3. Using a laboratory determined carbon to chlorophyll ratio of 80 ug C: ug Chl, calculate the rate of primary production at this station in mg C per day. 

4. Carbon to chlorophyll ratios very substantially between phytoplankton species.  A common, non-siliceous phytoplankton species regularly exhibits a ratio of 150 ug C: ug Chl.  Show how much dominance by one species or another can affect carbon-based productivity calculations by recalculating primary production using the new ratio.

Station 3: Questions 

1. Compare all three stations in terms of the nutrient drawdown characteristics, mixed layer depths, and chlorophyll biomass.  When presenting this data, make sure to note the average nutrient concentrations in the mixed layer and at depth.



2. Calculate the ratio of nitrate to phosphate and nitrate to silicate in the water column.  Present an average mixed layer N:P and N:Si ratio and an average deep N:P and N:Si ratio at each station. Explain why the surface and deep ratios may not be the same.  Is there is variation between stations in the surface ratios?  If so, why?  Is there variation at depth?

3. Describe the nitrogen dynamics at one of your stations, preferably one with ammonium or urea measurements.  Can you tell what source of nitrogen is preferred by phytoplankton?  Do you see a subsurface nitrite maximum?  If so, how does it correspond with the oxygen profile?  For your presentation make sure to note what components of the nitrogen cycle might be operating at this location. 
4. From observation of the satellite chlorophyll time-series and your knowledge of the latitude and season, what is the state of the phytoplankton bloom at this station?  Postulate what factors might contribute to a decline in productivity in this region.

Part II: Presenting your results

In approximately 10 PowerPoint slides, present your ocean region to the class using CTD data, monthly chlorophyll satellite images, and your knowledge of hydrographic processes. All groups are completing the same set of calculations/observations so that we can compare the properties of very different oceanographic regions. Therefore, if a calculation or question does not have what you think is an “interesting” result, present your results anyway. Some regions may display features that others do not.

Your slides should include:

Introduction: Provide a general description of the region of interest. In particular, think about the physical structure of the water column and how nutrients reach the surface waters for phytoplankton utilization. Think about why the cruises were conducted in this region and come up with an objective for the study. Make sure to answer all the questions for stations 2 & 3 provided below.

Results: Show the plots and calculations you made as part of the exercise. Make sure to explicitly provide all information required for the calculations and list important assumptions. You might want to make a table of important information for each station (for example: mixed layer depths, surface and deep nutrient concentrations, nutrient ratios, etc...)

Discussion and Conclusions: Explain how nutrients and phytoplankton interact, spatially and/or temporally in your region.

· Discuss what factors limit primary production in your region and may terminate or stimulate a phytoplankton bloom.

· Consider the limitations of satellite versus in situ approaches for quantifying primary production and understanding nutrient utilization. What are the strengths and weaknesses of each approach?

