Introduction to life in the pelagic ocean

Primary production, phytoplankton and zooplankton
Teacher’s Lab guide 
The following lab activity is designed to explore different phytoplankton groups, which are ecologically very important. The Powerpoint lecture introduces Primary productivity in the ocean, and explores the different phytoplankton groups, their characteristics and ecological significance. The lecture ends with an introduction of zooplankton and the marine food web, to illustrate the key role of phytoplankton as the main producers of the surface ocean, and the dependence of all other organisms in the pelagic ocean on the surface primary production. 
After the lecture, the lab activity invites students to observe one species of three of the four main large phytoplankton groups.  Students are introduced to the heterogeneity of organisms within the ‘phytoplankton’ group, and are asked to speculate on the ecological significance of differing characteristics, such as morphology, size, motility, etc. The goal of the lab is to guess the phytoplankton groups to which each of these species belong to, based on observations and what has been retained from lecture.  The three main groups introduced here are “Diatoms”, “Dinoflagellates” and “Flagellates”.  Coccolithophores are not used because they are generally too small to be observed in a typical classroom compound scope. Any species belonging to these groups can be used, although this lab was done with the diatom (Thalassiosira westfloggi), the flagellate (Isochrysis galbana.) and the dinoflagellate (Linguludinium polyedrum).  The easiest for students to see is the dinoflagellate, since it’s the largest (approximately 30-50 μm), and is best to be used as the first phytoplankton, to get students acquainted with what they will be looking at.  These are also live cultures, and two out of the three phytoplankters swim, so students will also have to be aware that organisms may move in and out of their field of view.  It would be good too for the teacher to be acquainted with the sizes and the time it takes to find these organisms under the scope, since it takes a while to obtain the accurate search images to be able to find these organisms.  Phytoplankton cultures can be ordered at https://ccmp.bigelow.org/, for a fee of $50 a culture, or can be requested at research institutions, such as the Scripps Institution of Oceanography (SIO), in La Jolla, CA.  The specific contact at SIO is the Landry Lab, and Moira Décima (mdecima@ucsd.edu) and can be contacted to obtain these phytoplankton cultures.
The final part of the lab, where a pier sample is observed under a dissecting scope, is to introduce the primary consumers as main link to higher trophic levels, zooplankton. For this, a sample must be taken from any coastal pier, using some kind of zooplankton net (this can be borrowed or purchased online. Alternatively, a plankton net can be built, see online http://www.biosci.ohiou.edu/faculty/currie/ocean/makeanet.htm). The sample must be brought to the classroom and small subsamples poured onto a petri dish to be observed under a ‘dissecting scope’ – as opposed to the compound scopes used for phytoplankton.  Now again, these are live moving organisms, so patience is required to locate them and get them in the field of view. Also, they are jumping around so chances are the organisms will be jumping in and out of the image under the scope.  If the sample is good and organisms are plentiful, this will ensure that there will be plenty of action and students will get to see both the morphology of these zooplankters, as well as some of their swimming behavior.
The most common zooplankters to be encountered will be copepods, which some speculate form the largest animal biomass on the planet.  Copepods are the main prey for many species of fish, birds and whales, and are the means by which the carbon fixed by microscopic primary producers can move up the food chain to larger organisms. Students are asked to now observe these types of organisms, the differences with the previous (phytoplankton), and to think about the trophic connection between zooplankton and phytoplankton.
Lab guide
Materials: The following lists the materials that will be used during the lab activity, along with a brief explanation of how/why these materials are required.
· Microscopes

· Students can work in groups (up to four). The goal is that they see the organisms and are able to draw with some level of detail

· Slides

· For the sample containing a few drops of water with phytoplankton

· Cover slips

· To cover the sample

· Pipettes

· To draw the drops of media with phytoplankton on to the slides

· Phytoplankton cultures

· This guide was made using a species of diatom (Thalassiosira westfloggi), a species of flagellate (Isochrysis galbana) and a species of dinoflagellate (Linguludinium polyedrum). 

· Pier sample

· Containing a natural assemblage of phytoplankton and zooplankton, for students to observe both a natural community as well as some species of zooplankton (most likely copepods).

· Wipes

The remainder of the laboratory guide is set up in the student version.  The specific identity of Phytoplankton #1, 2, and 3 is to be decided by the teacher, but it is suggested that #1 be the dinoflagellate, since it is the largest, easiest to see, and swims (which gets students very excited). This lab has been tested presenting the groups in different orders, and students have been observed to get discouraged when they couldn’t find the organisms at the beginning, and conversely excited about the movement and clearness of the morphology of L. polyedrum. 
