                          LONG ISLAND SOUND LAYER CAKE 

                                    or a WELL-MIXED BATTER?

In partial fulfillment of a “Teacher-Internship” at The Maritime Aquarium of Norwalk,

                                         by Neal Perry, Westhill HS, Stamford                                      

 Abstract:

Temperature, salinity and per cent oxygen content of LIS exhibit a large variation in their vertical distribution pattern throughout the year.  Students, in September, and later in the year, will sample the water column for these parameters.  They will compare the information they gather from the the R/V Oceanic to similar data published for nearby waters at various times of year and to data taken on a second trip.  They will correlate the effects of stratification and mixing on the composition of the biota.   

Target audience:

9th grade Biology, Honors 

10th grade Biology, CP and General

11th and 12th grade Marine Biology

9-12th grade Vocational Agriculture

Type of entry:

Hands-on

Authentic research and assessment

Review and reinforce state goals and standards

Group and individual activity

Type of activity:

a) Hands-on

b) Community outreach

c) Individual/group activity

d) Authentic Research

Teacher notes:

Reserve your trip for September with the Maritime’s the R/V Oceanic before school ends.  Request that your major activity is water sampling in deeper water.  Ask the R/V Oceanic educational staff if a working water sample bottle (i.e. Nansen Bottle) and  water test kits or meters are available or bring your own.  The Marine Biology students should have several extended lab, resource and writing days to do a more thorough qualitative analysis of pickled samples.

Student requirements:

No special requirements other then dressing for an on-water experience.  They should have clothing available for at least 10 degrees less than the expected land temperature; and wet weather gear for rain or wind.  Even on a cloudy day, they should apply sunblock.

Preparation time:

A preparation period to gather materials and to practice the layering experiment.  Communication months in advance with the Maritime’s the R/V Oceanic Educational staff to do a trip that is a departure from their normal cruises; and to ascertain that functioning equipment will be available or that you will supply it.  Go on a cruise just before the class trip and determine the approximate depth of the thermocline.   Request permission to take a water sample from the opposite side of the boat when the staff makes a bottom grab.  Ideally, use a meter with a long probe or a recording thermometer to get continuous vertical results. 
Class time requirement:

A.  One pre-trip class to investigate relative layering by temperature and salinity  

B.  A boat trip

C.  Post-trip class to research and discuss the effects of stratification on planktonic LIS life 
Materials:
A.  Clear straws, food colors, thin-line colored permanent markers, 2 or 4 oz transparent cups, ice.

B.  A water sample bottle to collect at discrete depths (students will mark the line in meters), duct tape, permanent marker, thermometer, method to determine oxygen (electrical or chemical) saturation, method to determine salt content (electrical, chemical or physical), microscope mounted digital camera, 6 plastic cups to hold top and bottom samples from each station., permanent markers, microscope slides and cover glasses.  The Marine Biology students should bring 50 ml collection jars and formalin to pickle samples to be spun down in a centrifuge in later classes. 

Background

Salinity and temperature of a water mass can affect its interactions with different water masses.  LIS is a estuary with fresh water inputs from runoff, groundwater and rivers and salt water inputs mostly from the east and some from New York.  Temperature, wind, current and tide can affect the stratification of fresh surface water to denser deeper salt water.  Water density greatly affects the distribution of life in LIS.  The deepest portions of the Western Sound can be hypoxic in the summer.

Student Background:

Students have an understanding of density and of the sorts of larger life forms that live in LIS.  They are expected to have some familiarity with the measuring equipment.  Practice it’s use at the dock and in the classroom.

Procedure:

A. Pre-trip class.  Most of the ocean, during the summer forms stratified layers.  The students will pair up, use the available materials to design and test how four water masses of different densities interact.  Use these or modified water samples:  #1 uncolored, fresh, room temperature water; #2 red, fresh cold water with red ice cubes;#3 blue, room temperature water containing 10ppm NaCl; #4yellow, very warm NaCl saturated water.

1. 1st, practice getting the liquid into a straw by dipping it into the sample and using a finger over the end to withdraw it.  Carefully, release the water, dropwise, at the juncture of the surface and side of the container.  It will either drop to the bottom or layer on top of the other liquid.  Compare only two liquids at a time.

2. Groups record all combinations of liquid stacking.

3. Ask:  What is the fewest number of steps necessary to determine the relative stacking densities of the four liquid (3-steps).

4. Post results and discuss how densities were determined.

5. Ask students how their results relate to estuaries, polar and equatorial regions of the ocean; and time and place of ocean stratification.

B. The R/V Oceanic.  Collect data from at least three stations.  Stations 1 and 3 should be at the dock.  This will give information on the effect of tides on stratification.  The procedure for sample collection and analysis is the same for all stations. 

1. While one group collects a surface sample, another takes a near bottom sample.  Based on your the R/V Oceanic preclass trip where you determined the thermocline by determining the asymptote of a temperature curve based on samples taken every meter with a Nansen bottle (note: the thermocline exist may be sharply or poorly delineated based on recent wind conditions, freshwater runoff, tide and current).  Students should record two samples above and below the thermocline.  

2. Oxygen determinations should be made immediately (submerge sample bottle and cap underwater) or the samples should be fixed.  Use the accompanying manual for oxygen determinations using the Hach or Lamotte kits.   Temperature and salinity determinations are also made.  Identify and make photographs of the most ubiquitous zooplankton found in wet mounts from each sample.  Fields for the photographs can be selected from the video monitor microscope on the R/V Oceanic.  Ask the The R/V Oceanic staff for permission to mount a camera and your adaptor on their microscope.  Divide the class to small groups and have them rotate through each task.

3. Homework:  Graph and use the results to explain, in writing, differences found in species composition above and below the thermocline.

C.  Post the R/V Oceanic cruise data in class.  In the media center, review the analysis’ and ask students to extend their knowledge on the causes and effects of seasonal stratification in LIS and make a written comparison to the causes and effects of mixing.  Use the LIS Study website as the primary information source.        

Costs:

Bus per/diem cost determined by the school district.  There are group discounts available for the the R/V Oceanic.  You may be entitled to a free the R/V Oceanic trip to test equipment and technique.  Contact The Maritime Aquarium for this information at:  www.maritime.org/, 203-852-0700, fax 203-838-5466, 10 N. Water St., Norwalk, CT, 06854.   

Assessment/Evaluation:

A. Grade individual write-ups of student’s lab procedure and results.

B&C.  Individual paper detailing combined data.  Conclusions point to distinct differences between surface and bottom waters.  Longer papers expected from the Marine Biology students.

Extensions:

1. Comparisons can be made to water quality data collected at several sites and is published to the web.  For example, U.Conn has LIS water quality data posted on the web at mysound@.uconn.edu 

2. The site may be compared to visits at other times of the year.

3. A longitudinal study may be made, both with yearly classes and by posting data on the Maritime’s web site.

4. The Maritime’s hand held camera for net use and a cell phone may be used to interact with other groups in real time.

5. Students can make a field guide of the beaches.
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Connecticut Content Standards:

Scientific Inquiry-questioning, data collection, analysis and  prediction



    -sharing of findings for critical review

Scientific Literacy-read, write, discuss and present coherent ideas



     -search for and assess scientific information from various media

10.5 Evolution and Biodiversity-natural selection

Enrichment-Ecology and stability

Evolution-natural selection

Physiology-structure and function
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