Sampling Protocol for the reconstruction of epidemic history of spruce budworm and forest-tent caterpillar through dendrochronological study

By Louis-Étienne Robert

Material needed for coring

- Increment borer

- Sharpening kit for the borer

- Roll of Masking Tape

- DBH tape

- Sharpies (lots of them) (Black permanent marker - ultra fine point)

- Lead Pencil (HB)

- Pad with datasheets (both regular and rain proof)

- Mc Donald’s straws or some other kind of straws of similar diameter (Subways works good also) 

- Ziploc bags (Large freezer bags)

- Camera for picture

- Basal area prism (BAF 2)

- GPS device (e.g., : Garmin)

Preparation

1) The coring for all tree is done with an increment borer so make sure the knives at the tip of it is well sharpened and that no notch are present

2) Before going in the field close down one end of each straws by putting a piece of tape and also put one on the middle of the straw for identifying the tree you will core

Tips of the pros: I usually put my empty straws in a tissue bag and pass it into my fanny pack belt (containing the rest of the equipment). I do the same for the roll of tape; it gives easy access to them while leaving your hands free.

In the field

1) A Zone is defined as either extensive management located in Canada, intensive management located in the US or conservation area located in both countries

2) 7 zones are studied for this research; one in Quetico and one in the BWCAW are the conservation zones. One West and one East of Quetico are the Extensive zones. One West, one East and one South of the BWCAW are the intensive zones

3) Two regions, one north and one south of each zone are necessary

4) The necessary space between regions is 12 km either North or South

5) The necessary number of site per region of study is 3 for each insect species

6) For each species of insect, sites must be around 5 km apart. This does not apply across species of insect. Meaning that, the sites for one species of insect can be at the same place as the site of the other species. 

7) Sites must be located on large tract of land (no small islands), near the shore/roads

8) Sites must be mesic (or as close as possible)

9) Sites should be close to the shore/roads. If you see a good number of host species from the canoe/truck and of the appropriate size that are a short walk inside the forest, then this is probably a good site

10) The species targeted for one site is :

a. For spruce budworm

· White Spruce ( Picea glauca)

b. For Forest-Tent Caterpillar

· Quaking Aspen (Populous tremuloides)

Note: For FTC if no Aspen of the appropriate size are found, you may turn to White Birch ( Betula papyrifera ) as an appropriate host species

11) The minimum number of living trees per site is 

a. For spruce budworm site

· 5 trees, 2 cores per trees

b. For Forest-Tent caterpillar site

· 5 trees, 1 core per tree

But the more the better

12) For each region at least 5 core of living trees of the species Jack Pine (1 core per tree) and at least 5 core of living trees of the species Red Pine (1 core per tree) is necessary and will be used in the analysis of both host species 

13) The non-host core ( Jack Pine and red Pine) can be taken anywhere within the same region and on mesic site preferably

14) The coring is done at a 1m height from the base, usually the waist height is a good enough indicator of the height at which you must core

15) Good target trees should be 30 cm of DBH minimum the bigger, the better

16) Try not to target bumps or crevices in the tree as it is probably compacted or rotten

17) When two cores per tree are required the second-one is located at a 90° angle, usually at a lower height of a couple centimetres just to avoid hitting your other coring hole

18) Rotten core are unacceptable but broken can be acceptable if you can manage to keep the pieces in the same order and not to drop any of the rings in between broken parts.

19)  The center of the tree is needed but not essential. I definitely want something as close to the center as possible

20) Try to collect the bark of the tree from the core

Note: This is the standard design that we planned initially. For the conservation area where logistics and time can be a problem, the priority should be to get as much cores out of there as possible and sites that are as deep as possible within the park. For each trip in the conservation area, the Optimum would be to have 3 sites north and three sites south of the planned route for each species of insect. But if time is a concern a minimum of 3 site per species of insect can be perfect if those sites are more or less close together ( ~5km distance) and if there are as far as possible from park borders. If we can get around 25 living trees for each host species per trip then it can be called a great success. 

After the coring

1) Once you have the core, remove it from the spatula and place it in one of the straws

2) Close the other open end of the straw with a piece of tape

3) Write with a sharpie on the tape on the middle of the straw the number for 

site-tree-core in that format. (Ex: 1-4-2 means site # 1, tree # 4, core # 2 of that tree)

4) Report those numbers on the datasheet

5) Also record the DBH of the tree and the species on the straw

6) Place all the cores for one site in the same Ziploc bag 

7) After completing a site take a GPS point, four pictures (north-south-east-west) and a basal area swipe of a representative place of the site

8) Complete the datasheets. Please include if the site is mesic-xeric-hydric in the site description

9) The cores can be left in the straws for around 10 days in open-air before they rot. If you put them in the refrigerator you can leave them for a couple of weeks. The freezer will allow you to preserve them for a couple of months. .

10) Reuse those straws, just remove the name tape and put a new one!!!!

Tips of the pros: 1) In the end, we ended up recording the basal area on our arms or the straws with the sharpies and filling out the datasheet either at the car or at the canoe. This way, you do not need to carry out the metal pads and you can avoid soggy paper. Not to speak about the mosquitoes….  

                          2) clean on a regular basis the internal part of the increment borer using cleaning kit for .22 rifle. This removes accumulation of resin that can hinder the extraction of the core.

                          3) Spay once in a while WD-40 inside the increment borer to facilitate the extraction of the core

Mounting the cores 

Material

- Sharpie

- Glue (Carpenter white glue. Do not take the one that goes outside as it is waterproof and not soluble in water)

- Moulding ( pine moulding with two notch at the center big enough to place two cores parallel to each other)

- Tape (masking tape)

- Rubber band (All size)

- Handsaw

1) Glue the core on the moulding, the bark end always on the same side 

2) The grain of the wood must be glued perpendicularly to the moulding to be able to see the rings after the sanding ( If you made a mistake, water can dissolve the glue, just let the core sit for 24 hours in water or use water vapor) 

3) If numerous pieces are present for the same core leave some space between them when gluing 

4) Tape each end of the core and the middle of it to the moulding. When wood dries, it also curves and this will keep it in place

5) Identify each core on the underside of the moulding with the species and the site-tree-core number

6) Saw each pair of cores, leave an additional 5 cm of empty moulding when sawing as this help with sanding afterward

7) Leave the core to dry for around 7 days before sanding, they can be moved after 1 or 2 days

8) Put in a bundle all the cores of the same site and tie it with an elastic for easy transport.

� For more information on buying and using an increment borer, see http://web.utk.edu/~grissino/borers.htm





