Work-up of Data from Charleston Harbor Cruise

Data collected from your cruise (3/14/07) and two other cruises (one from spring 2004 and one from fall of 2005) are posted on Dr. DiTullio’s website, under the teaching link. There are three items to download for this lab:  

1) This lab handout

2) a word document with the CTD plots of fluorescence, irradiance, and turbidity for 6 CTD casts (harbor and Wando stations on 3 cruises)
3) an Excel workbook file (cruise data.xls) consisting of 8 worksheets: 1 information sheet; 6 data sheets (with the raw from each of the casts); and 1 sheet with example graphs.  
Email Sarah if you have any problems downloading these files (risemans@cofc.edu)

ASSIGNMENT
A)  You will need to prepare 6 figures plotting temperature and salinity for the two stations on the three cruises.  A plot of the data from the April 2004 harbor station is included in the excel file as an example.   You do not have to use excel if you prefer another graphing software.
*** Always remember to pay attention to the differences in scale when comparing graphs ***
B) Write a report of the cruise including an introduction covering the equipment and methods, and answer the following questions:
1. Identify the halocline and thermocline (if they exist) on each of the plots.

2. Our two different sites are near the harbor mouth and in the Wando River. In addition we have provided you with casts from spring vs. fall and low vs. high tides.  Compare the profiles from these stations and look at:
a) the degree of stratification of the water column (strongly stratified vs. weakly stratified vs. well-mixed), 

b) the depth (or depth range) of any haloclines or thermoclines present;

c) the minimum, maximum, and average temperatures of shallow and deep waters;

d) the minimum, maximum, and average salinities of deep and shallow layers.

3. Explain the observations that you made in question 2 in terms of estuarine circulation . Infer what the flow directions (seaward vs. landward) are for surface waters and deeper waters using your data. During your cruise, at what depths would vertical transitions in horizontal flow direction occur? 

4. Our secchi depth measurement for the harbor station on was 0.9m. Calculate the extinction coefficient (k) from the secchi depth:



k = 1.7 / secchi depth

5. Now use the extinction coefficient  to estimate the depth of the photic zone (1% surface irradiance). See your class notes for the equation.
6.  Looking at the plot of PAR from the cast, estimate the depth of the photic zone.  Do your  two estimates of the compensation depth (using the plot of irradiance and the secchi disk data) agree?

7. The transmissometer data is expressed as the percentage of emitted light that is received at the sensor.  At the harbor station on 4/4/04, which “water mass” has greater attenuation, the water above the halocline or the water below the halocline?  Give a possible explanation for this. 
