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A.  Will you require JoVE to record video microscopy through a microscope? Y, Olympus XZS12: 4. Genus identification
B.  Does your protocol include detailed, step-by-step, descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? 3. Sample picking for 300 SFPE subsamples & 4. Genus identification
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  The single most difficult aspect of this procedure is developing the necessary manual dexterity to dissect the cephalothorax from the abdomen during slide mounting (Step 5.6). To ensure dissection success, use fine-tipped forceps and/or dissection probes to dissect pupal exuviae between cephalothorax and first abdominal segment.
E. Will the filming need to take place in multiple locations? N
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to describe the techniques for collecting and processing Chironomidae (Pronounce Chi-ro-NOM-e-dee) surface-floating pupal exuviae samples for water quality assessment. (Intro) This is accomplished by first collecting field samples of chironomid pupal exuviae from aquatic ecosystems. (P1) In the second step, a subsample of 300 specimens is collected from each field sample (P2) and the samples are separated into distinct morphological groups. (P3) In the final step, multiple representatives from each group are mounted onto glass microscope slides. (P4) Ultimately, the specimens are identified to genus or species to evaluate the water quality conditions. (P5)
No schematic provided
(P1) show river or similar, then have tray appear and dip into pond (e.g. Larval_tray_dipping_into_stream/river.tif)
(P2) show tray, then have forceps appear and select one pupal exuviae from tray and place it into glass vial
(P3) show several vials of pupal exuviae labeled “Group 1”, “Group 2”, “Group 3” etc OR show Figure 4.pdf
(P4) show open vial of pupal exuviae and have forceps transfer one pupal exuviae from vial onto microscope slide
(P5) Figure 5.pdf
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Petra Kranzfelder: The main advantage of this technique over existing methods, such as traditional benthic macroinvertebrate sampling, is that collecting and processing the samples is efficient, economical, and applicable in nearly all aquatic environments.
1.2. Alyssa Anderson: Use of this technique yields valuable information for biological monitoring studies and can provide insights into how sites change over time due to disturbances, pollution events, or climatic change. 
1.3. Alexander Egan: Though we are focusing on how this technique can be used in a stream habitat, it can easily be applied to other aquatic systems, such as rivers, lakes, ponds, estuaries, or rock pools.
Protocol (read by voice talent at JoVE):
2. Surface-floating pupal exuviae (SFPE) field collection
2.1. Before going into the field, place one date and locality label inside and one label to the outside of one sample jar for each sample to be collected.
2.1.1. WIDE: Talent adding label inside one sample jar (TEXT: Include country, state, county, city, water body, GPS coordinates, date, and collector name) 

2.1.2. CU: Few seconds label being affixed to outside of same jar, with inside label visible as well if possible

2.2. Then, for each sample, with a larval tray in one hand and a sieve in the other, dip the larval tray into the water where pupal exuviae accumulate.

2.2.1. LAB MEDIA: Larval_tray_dipping_into_stream.tif
2.2.2. LAB MEDIA: SFPE_accumulation_stream.tif (TEXT: Lotic system sampling: downstream -> upstream/Lentic system sampling: downwind shoreline)

2.3. When the water, pupal exuviae, and debris have entered the larval tray, pour the sample through the sieve. 

2.3.1. LAB MEDIA: Pouring_sample_into_sieve_stream_1.tif 

2.3.2. LAB MEDIA: Pouring_sample_into_sieve_stream_2.tif
2.4. After 10 minutes of collecting, use a bottle filled with water collected from the sample reach to concentrate any debris into one area of the sieve. 
2.4.1. LAB MEDIA: Concentrate_sample_with_bottle_1.tif

2.4.2. LAB MEDIA: Concentrate_sample_with_bottle_2.tif (Video Editor: use only if needed for narrative timing)

2.5. Then, using forceps and a stream of ethanol, carefully transfer the pupal exuviae to the appropriate pre-labeled sample jar and fill the jar with ethanol.

2.5.1. LAB MEDIA: Concentrate_sample_with_forceps.tif

2.5.2. LAB MEDIA: Concentrate_sample_with_ethanol.tif
3. Sample picking for 300 SFPE subsamples
3.1. To begin the sample picking, place the appropriate date and locality label in a 1-dram vial for each pupal exuviae sample and fill the vial ¾ full with ethanol.
3.1.1. WIDE: Talent placing label into at least one vial

3.1.2. MED: Talent adding ethanol to at least one vial
3.2. Next, remove the lid from the corresponding sample jar and check for any attached pupal exuviae on the lid.
3.2.1. MED: Few seconds Talent removing lid

3.2.2. CU: Shot of lid with/without pupal exuviae

3.3. Using a squirt bottle of ethanol, gently rinse the contents off of the lid into a Petri dish. Then remove the label from the inside of the sample jar.

3.3.1. CU: Few seconds lid contents being squirted into dish

3.3.2. CU: Label being removed

3.4.  Gently rinse the contents off of the label into the Petri dish as well and set the label aside.
3.4.1. CU: Few seconds label being rinsed

3.4.2. MED: Talent setting label aside
3.5. Then transfer the sample jar contents into a white larval tray and rinse the jar with ethanol to ensure that no pupal exuviae remain in the jar. 
3.5.1. MED: Few seconds Talent adding sample jar contents into white larval tray

3.5.2. MED: Few seconds Talent rinsing sample jar

3.6. Transfer an aliquot of the pupal exuviae, residue, and ethanol from the larval tray to the Petri dish. Ensure that the sample is covered in ethanol.
3.6.1. MED: Talent covering tray then dispensing sample aliquot into Petri dish

3.7. Then place the Petri dish under a stereomicroscope and systematically scan the dish for the organisms. 
3.7.1. CU: Dish being placed under microscope

3.7.2. MED: Few seconds Talent scanning dish 

3.8. Next, use forceps to transfer the pupal exuviae from the dish into the appropriate corresponding vial. Try to avoid picking pupal exuviae that are broken or dried to avoid later identification problems.
3.8.1. MED: Few seconds Talent adding at least one pupal exuviae to vial

3.8.2. SCOPE: Shot of forceps going to pick up broken/dried pupal exuviae and then pushing pupal exuviae away
3.9. When all of the visible pupal exuviae have been transferred, swirl and scan the dish 3 more times for any additional specimens, including any that could be stuck to sides of the dish.

3.9.1. SCOPE: Few seconds dish being swirled

3.9.2. SCOPE: Shot of pupal exuviae on side of dish if possible and moving it back into the ethanol.
3.10. When 300 pupal exuviae have been selected, return the residue from the Petri dish to the larval tray and rinse the Petri dish with ethanol. Then, transfer the residue from the larval tray to the empty sample jar, add the date and locality label to the jar, and put the lid on top of the jar.
3.10.1. CU: Shot of vial of 300 pupal exuviae if possible OR CU: Shot of last specimen being added to jar {Comment: This shot was not filmed}
3.10.2. MED: Few seconds Talent adding residue to sample jar from the Petri dish to the larval tray and rinsing Petri dish with ethanol. Then, transferring residue from larval tray to the empty sample jar, adding label to the sample jar, and putting the lid on the sample jar. (TEXT: Retain/discard residue according to project-specific protocols) {Comment: Only this MED shot was filmed, but I am not sure if we called it 3.10.1 or 3.10.2}
4. Genus identification
4.1. To sort the samples, pour the pupal exuviae from the labeled vial into a Petri dish filled with enough ethanol to just cover the specimens.
4.1.1. WIDE: Few seconds Talent pouring specimens into petri dish

4.1.2. CU: Shot of ethanol just covering specimens (TEXT: Replenish EtOH as necessary)
4.2. Next, under a stereomicroscope, use the external morphological characteristics of the insects to separate the chironomid pupal exuviae into morphotaxa and transfer the different morphotaxa into separately labeled vials filled 3/4th full with ethanol.
4.2.1. MED: Few seconds Talent at microscope, separating pupal exuviae

4.2.1a
Added alternative shot: SCOPE: Separating pupal exuviae
4.2.2. CU: At least one Two pupal exuviae being added to at least one jar one vial, with other jars vials and labels visible in frame if possible
4.3. For example, when classifying by the cephalothorax, use the differences in the presence, size, shape, and coloration of the cephalic tubercles and thoracic horn to distinguish the specimens. VOICE TALENT: NOTE MISFORMATTED NARRATION BELOW – PLEASE RECORD 4.3.2
4.3.1.1. LAB MEDIA: Example_of_Pex_cephalothorax.tif

4.3.1.2. LAB MEDIA: Example_of_Pex_thoracic_horn.tif

4.3.2. If classifying by the abdomen, use the spines, hairs, and spurs of the abdominal segments and anal lobe for morphotaxa separation.

4.3.2.1. LAB MEDIA: Example_of_Pex_abdomen.tif

4.3.2.2. LAB MEDIA: Example_of_Pex_abdomen_close.tif

4.3.2.3. LAB MEDIA: Example_of_Pex_anal_lobes.tif
4.4. After sorting, fill one well of a multi-well plate for each morphotaxon with 95% ethanol and place multiple representations of each morphotaxon into individual wells of the plate for at least 10 minutes to allow sufficient desiccation.
4.4.1. MED: Talent adding ethanol to at least one well of multiwell plate
4.4.2. CU: At least one pupal exuviae being placed into at least one well
4.5. Then, while the samples are drying out, label slides with the appropriate site, collection, and identification information.

4.5.1. CU: Few seconds at least one slide being labeled
4.6. To mount the pupal exuviae, place a slide under the microscope; a template of the slide taped to the stage is useful for consistent placement.
Videographer reversed the order of these two shots
4.6.1. MED: Talent placing slide under microscope

4.6.2. CU: Shot of slide template on stage 
4.7. Then spread a drop of Euparal onto the slide so that it approximates the size of a coverslip and use forceps to gently tap a representative from the first morphotaxon onto a stack of laboratory wipes to remove any excess ethanol. 
4.7.1. CU: Few seconds drop being spread on slide (TEXT: Caution: Always use proper ventilation w/ Euparal) 

4.7.2. CU: Few seconds pupal exuviae being tapped onto wipe

4.8. Now embed the specimen in the Euparal and use fine-tipped forceps and dissection probes to separate the cephalothorax from the abdomen.

4.8.1. SCOPE: Few seconds specimen being embedded
4.8.2. SCOPE: Few seconds cephalothorax being separated and split from abdomen
4.9. [Spoken by Talent, interview style]: “The single most difficult aspect of this procedure is developing the necessary manual dexterity to dissect the cephalothorax from the abdomen during slide mounting. To ensure dissection success, use fine-tipped forceps and/or dissection probes to dissect separate the exuviae between the cephalothorax and the first abdominal segment as just demonstrated.”
4.9.1. MED: Talent speaking the above, interview style (Authors: Please change the above words if you’d like. In particular, if there are further tips that you can give to help the viewer with these next few steps, this would be a great time to give it.)
4.10. Split the cephalothorax along the ecdysial suture. Then open the cephalothorax so that the suture edges are on opposite sides and orient it so that the ventral side is facing up.
4.10.1. SCOPE: Cephalothorax being split {Comment: This shot was not filmed, and therefore, the subsequent numbers system for 4.10.1-4.11.2 could have been changed, but I don’t have notes on any changes to the numbering below. However, we did try to vocalize the steps that were being completed in the video and this could help us figure out the numbering system.}
4.10.2. SCOPE: Few seconds cephalothorax being opened

4.10.3. SCOPE: Cephalothorax being oriented ventral side up
4.11. Position the abdomen dorsal side up and place it immediately below the cephalothorax.

4.11.1. SCOPE: Abdomen being placed dorsal side up  (Videographer: Combine 4.10.1. and 4.10.2. as appropriate)

4.11.2. SCOPE: Abdomen being placed below cephalothorax (Videographer: Combine 4.10.1. and 4.10.2. as appropriate)
4.12. Then, holding a coverslip at an angle with one edge touching the slide, slowly lower and drop the cover to reduce air bubble formation. 
4.12.1. CU: Shot of coverslip at angle, then few seconds coverslip being lowered and dropped

4.13. Finally, press lightly on the coverslip to flatten the specimen and use a compound microscope to determine the genus of the slide-mounted specimen.
4.13.1. CU: Few seconds coverslip being pressed lightly

4.13.2. MED: Few seconds Talent at microscope, looking at slide (TEXT: Reference Wiederholm (1986) and Ferrington et al. (2008) for genus identification as necessary)
5. Results: Representative SFPE detection and analysis
5.1. In these graphs, taxonomic accumulation curves for pupal exuviae samples collected from 16 urban lakes in Minnesota to determine the number of species and genera within each lake are shown. 
5.1.1. LAB MEDIA: Figure 5.pdf (Video Editor: with “number of species” please highlight/indicate left graph; with “and genera” please highlight/indicate right graph)

5.2. Each data line represents one of the lakes and each data point represents a monthly sample collected from April to October 2005, demonstrating that the acquisition of four samples per lake recovered the majority of the chironomid community and detected any important seasonal variations within the lakes. 
5.2.1. LAB MEDIA: Figure 5.pdf 

(Video Editor: with “each data line … lakes” please highlight/indicate one data line from either graph; 

with “each data point … 2005” please indicate/outline the data points in same line; 

with “demonstrating … lakes” please outline/indicate the data point at 4 samples from both graphs)
5.3. Long-term monitoring studies of chironomids can be used to assess climate change in lakes across Minnesota, as the changes in environmental variables, such as lake depth and phosphorus concentration, can impact the cumulative species detected within individual lakes. Indeed, as this graph illustrates, the species richness increases as the ratio of mean epilimnetic phosphorus concentration to mean lake depth increases.
5.3.1. LAB MEDIA: figure6.tif 
(Video Editor: with “lake depth and phosphorus concentration” please add/highlight x-axis; 

with “cumulative … lakes” please add/highlight y-axis; 

with “species … increase” please add/highlight data line)
6. Conclusion (said by authors on camera)
6.1. Alexander Egan: The most critical step for successful pupal exuviae collection is locating areas of high pupal exuviae accumulation within the study area. 
6.2. Alyssa Anderson: While sorting samples in the lab, it is important to scan the contents of the Petri dish slowly, as some specimens can be lightly pigmented and adhere to the sides of the dish.
6.3. Petra Kranzfelder: After watching this video, you should have a good understanding of how to collect and process Chironomidae surface-floating pupal exuviae samples for projects aimed at monitoring and assessing water quality. 
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

2.2.1 – SFPE_accumulation_stream.tif, Larval_tray_dipping_into_stream.tif, SFPE_accumulation_river.tif, Larval_tray_dipping_into_river.tif
2.3.1 – Pouring_sample_into_sieve_stream_1.tif, Pouring_sample_into_sieve_stream_2.tif, Pouring_sample_into_sieve_river_1.tif, Pouring_sample_into_sieve_river_2.tif
2.4.1 – Concentrate_sample_with_bottle_1.tif, Concentrate_sample_with_bottle_2.tif
2.5.1 – Concentrate_sample_with_ethanol.tif, Concentrate_sample_with_forceps.tif
4.2.1.1 – Example_of_Pex_cephalothorax.tif, Example_of_Pex_thoracic_horn.tif
4.2.2.1 – Example_of_Pex_abdomen.tif, Example_of_Pex_abdomen_close.tif, Example_of_Pex_anal_lobes.tif
5.1.1 – Figure 5.pdf
5.4.1 – Figure 6.tif
General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.
You will receive more detailed preparation instructions, as well as an introduction to your videographer, closer to your filming date.
( 2013, Journal of Visualized Experiments


