
Exploring methods of mist-netting canopy birds

Why canopy net?

Standard methods for sampling bird communities flawed inappropriate for catching and studying birds above 3 m off the ground. (‘Canopy’ nets are more appropriately called midstory nets because in most schemes, they hang from canopy branches.)

· understory mist-nets only sample understory forest birds (<3.0m). Captured ~ 25% birds in forest in Belize (Whitman et al. 1997). Raising nets even to 5.5m improves capture rate of some major clades dramatically (e.g. parrots, (Meyers and Pardieck 1993))

· audio/visual censuses (point counts) subject to observer bias and skewed toward large obvious species. Recorded ~ 60% birds in Belize forest (Whitman et al. 1997). Nonetheless, a combination of netting and counts often combined in an attempt to characterize communities, or sometimes bias simply ignored.

· Canopy communities are the last frontier. In addition to the many interesting questions they pose, basic natural history info is lacking for almost all canopy species (Lowman and Wittman 1996)

Canopy nets are not new:

· Greenlaw and Swinebroad 1967
· Humphrey et al. 1968
· Whitaker 1972
· Munn, 1985?, 

· Munn 1991
· Cullen 
· Meyers and Pardieck 1993
· Whitman, Hagan, & Brokaw, 1997 

· Stokes et al. 2000
· Ebel, 2001 manuscript

These methods . . .

· Differ in portability

· Differ in no. of people required to operate

· Differ in no. and type of net required

· Differ in cost 

· Differ in ease of set-up

· Differ in appropriateness for different habitat types

My requirements:

· High portability

· Flexibility to move nets to favorable sites in order to catch target species

· Safety of birds not compromised with only one operator 

· In pluvial forest, sudden downpours common. One person must be able to quickly lower nets.

· Not excessively costly

· No tree-climbing involved (dangerous, time-consuming)

· Appropriate for high canopy, lowland rain forest

An overview of major “families” of canopy net set-ups

Some I didn’t even consider using . . .

· nets from canopy platforms or walkways

· nets on telescoping poles--only reach up to 7m

· [image: image1.jpg]


nets permanently affixed to trees

1. Semi-permanent, complicated systems with lots of hardware. Only practical for long-term study in at one site.

               Humphrey, et al, 1968                (
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2. Fewer pulleys, still complicated and semi-permanent. Again, only practical if you never want to move net location.

Whitacre, 1972
(
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3. Two pulley, “top free” systems. Probably most often-used system because of simplicity and cheapness. The drawbacks are that you need to find appropriately spaced trees and limbs. Also, you MUST have 2 people to operate because twisting caused by lowering first one side then the other could cause damage to birds. 

            Cullen, 1992 
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4. Single pulley, modified net. Simple, safe system operable safely by one person. The biggest problem is that pre-rigged nets are more then double the cost. You can restring yourself (what I’m doing) but this is VERY time consuming and tedious.

( Munn, 1991
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5. Single pulley, unmodified net. Rigid frame made from conduit pipe surrounds 3 sides of regular 6 m mist net. Guy lines provide tension out from bottom of sides. Single pulley system.
my invention
 (
Results from trying #’s 4 and 5

Vertically modified

· Exceedingly time-consuming and frustrating to modify

· Once modified, good system

· Quite cheap (poles cost < $10--free bamboo in Costa Rica)

My design

· Frame was heavy, cumbersome.

· 2 nets should be used hung in a vertical sequence for more efficiency

· Frame should be painted brown—quite obvious, unlike regular mist net set-up

· Major problem is space—hard to find many 6m-wide gaps

· Impractical to use 12 m nets (because of lack of rigidity) 

How to mist-net canopy birds using either the vertically modified or frame techniques pictured above

Rigging Trees
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The idea here is to fire a fine fishing line over the branch(es) you want to hang your nets from. Munn (1991) recommends using a homemade giant sling shot (as pictured on right). Others use a longbow. I recommend using a crossbow instead. I have used this in Arizona, Costa Rica, and in coastal forest of British Columbia, and it is the most powerful and  accurate method I’ve seen, requiring less physical strength than longbow. Get a good crossbow, but not a fancy one. A good brand is Barnett, and I found a cheap one at <http:\\ www.cheaperthandirt.com>. You don’t need a compound crossbow, although they take less strength to ‘cock’. Buy extra bowstrings.

Once you have your crossbow, (or slingshot or long bow), you need to get a HIGH capacity fishing reel. I had problems locating a closed reel that would accommodate the quantity of line I wanted. Ideally, you want a closed reel that will hold 200m of medium test line (like18 lb test). I couldn’t find this so you need to compromise. The problem with downgrading the test strength is that you run increased risk of the line breaking while pulling over thicker cord (see below). The problem with reduced length is that if you are shooting over high branches, you need the length to reach the other side. Keep in mind that every time you shoot a line, even if it doesn’t break, you loose a little bit of line, and you don’t want to have to change you reel or thread on new line very often. 

You must firmly mount the reel to your weapon. Every bow will be different. Choose a spot that will NOT interfere with the action of the bow. I used automotive hose clamps to fasten the reel onto the underside of the bow ‘stock’ and this works really well. Fishing line management is the biggest pain I’ve had. You will learn tricks to prevent catastrophic unraveling of your line—I always leave the unhinging of the reel until after I’ve released the safety on the crossbow.   

Read all the instruction manuals and assembly instructions carefully if you get a crossbow—bows can cause serious damage to the user as well people and objects in the vicinity. Consider using a helmet, eye protection and gloves. The helmet and eye protection are for flying objects caused by inadvertently hitting something with the bolts (arrows in crossbowspeak), or ricocheting of bolts off branches. The gloves are for slowing the line after it has cleared the desired branch. All folks in the area should be warned before shooting and stand behind you. 

Bolts must be modified prior to use—you don’t want to use sharp ones. I bought 16” aluminum ones with detachable tips. Unscrew (or otherwise emasculate) the tips, and screw on, or duct tape on a weight to the end. Try to make is as centered as possible or else the bolt won’t fly true. You will need to experiment with weights. Some people use lead fishing weights, but I’ve used 3, ¼ inch nuts attached with a machine screw. Heavier bolts will not go as high or far. However, the heavier they are, the more likely they are to descend to the ground through foliage (this is key). Try do arrange it so that there is a groove in which to wedge your knot when you attach the fishing line. Fishing line can be tied to the forward tip of the bolt using a clove hitch. 

Choose a branch. Select the clearest and most vertical flight path for your arrow. Put on your safety gear. Warn others and make sure there is no one out of sight. Have your assistant go behind a trunk a little way past the tree you are shooting (they should have a helmet too—I’ve had branches fall on my head—glad I had a helmet on). Cock the bowstring, release the safety, release the fishing line, and shoot. Keep in mind that you net never reaches quite to the height of that branch, so aim higher than you think is right. 

After your fishing line has seen some use, it will get ‘tired’. If you find that the line frazzles right off the reel before you’ve even had time to shoot, it is time to change the line. This can be dangerous because uncoiled line can snag on the bow which stops the arrow abruptly, either breaking the line or causing the arrow to rebound toward you. Buy lots if line before you leave home. Line has a memory, so make every shot count.

As soon as you see the bolt clear your branch, slow it down—especially important in mountainous terrain and/or very dense foliage. Most likely the arrow will be hanging somewhere. You and your assistant must try to visually locate it and you must coax it down to earth by gently twanging the fishing line (after locking reel) like a harp string until your assistant can grab it. Sometimes, there is nothing you can do to get it down. You need heavier weights in that case. Pull in the line until the arrow catches on a branch, and pull until the line snaps. You will probably be able to retrieve the arrow unless it catches in very thick foliage. Very rarely, the line snaps and the arrow disappears into space. This really sucks, and generally, it isn’t even worth trying to locate the arrow. Consider a higher test line if this happens more than once/season. 

[image: image7.jpg]Net modification.—As in Greenlaw and Swinebroad (1967), net mod-
ification involves tying one pole to each end of a 12-m-long, 36-mm mesh,
black nylon net, removing the three middle shelfstrings and restringing
these shelfstrings through the mesh perpendicular to the long axis of the
net. ‘This restringing is tedious and time-consuming, so I shall describe
shortcuts.

Net mesh catches on all rough objects, buttons, jewelry or debris. Woven
plastic tarps available from outdoor stores are good for laying out nets
for modification, but any smooth surface will do. Two smooth, 3-m-long
poles (cane in my case) will function as the upper and lower yards of the
long, vertical, sail-like net to keep the net open when erected. The top
pole should be strong enough not to crack when hung horizontally from
its two extremes, while the bottom pole should be heavy enough to keep
the net hanging properly in winds and during raising and lowering. If
the bottom pole is too heavy, it may snap the outer, remaining shelf
srings. Prudence suggests following Greenlaw and Swinebroad’s (1967)
suggestion of adding lengths of 80-1b-test nylon fishing line to the outer
shelfstrings to keep them from breaking. All watches, buttons, etc. should
be avoided while operating nets. Use shirts and trousers with smooth
snaps instead.

To modify a net, count the number of mesh squares between each
original shelf string and then cut or untie the internal shelf strings at
their extremities. Firmly tie the fully-open side loops to the poles with
Erachute cord or other cord of similar strength and resistance to abrasion.

y out the net (now with poles tied at each end) on the tarp, which
should be on soft earth to make the next step easier. Mount the open net
at waist level over the tarp by tying the poles horizontally to vertical poles
planted in the ground around the tarp, which should be folded to the size
of the net. With the net (devoid of internal shelfstrings) suspended above
the ground, tie the end of the one of the removed shelfstrings to a 10~
15-cm-long, blunt-tipped needle, which in my case was a large palm spine
with a hole whittled in its base. Tie the other end of the string to one of
the long sides of the net (the original outer shelfstring) and guide the
seedle up and down through the meshwork on a straight line across the
aet until reaching the other side. Allow as many mesh squares between
sew shelf strings as on the original net. Provisionally tie off the shelfstring
& the other long side of the modified net with an untieable knot and cut
8, leaving an excess of 10 cm or more for later adjustments.




[image: image8.jpg]It is hard to estimate how tight to tie each new shelf string without
comparing all the finished strings and adjusting them all to produce a
perfectly taught net face. The finished net likely will bow inward slightly
in the middle shelves if all of the shelf strings are adjusted properly.
Properly-adjusted shelfstrings are the key to producing optimal bird-
catching “bags” between each shelf string (see Fig. 1). Eyeball the net
while it is suspended on the poles above the tarp and make all shelfstring
adjustments. At this point irreversibly tight knots should not be tied ia
the shelfstrings.

Untie the net poles from their four supports and lay the net on the
tarp. To ensure appropriate slack in the mesh, between each pair of new
shelfstrings, use an overhand knot to tie a side loop of approximately 8-
15 cm of string taken from the original top and bottom shelfstring (mow
the side strings). To catch birds well, the modified net must have appre-
priately large “bags” between each new shelfstring. Thus, it is best w




Now its time for the assistant to see some action. They will need a small plastic bucket with lid (~2 gallon size, you can often get them for free at restaurants). Inside that bucket will be a roll of duct tape and an uncoiled, 200 m length of 4 mm accessory cord (as manufactured by companies that make rock-climbing rope). They also need a knife. Cut the line from the arrow. Tie the line onto the end of the 4 mm cord as close to the tip of the cord as possible using a clove hitch, followed by multiple half-hitches that creep to the very tip of the cord (see illustration on right). Rip off ~ 5 cm piece of duct tape and diagonally wrap the join starting from the fishing line end and going toward the cord. The goal is to make this as catch-resistant as possible when pulling back the fishing line. 

Now the shooter reels in the fishing line, pulling with it the 4mm cord. Sometimes the line gets caught. Usually a coordinated flick by the assistant and pulling by the shooter will solve the problem. When the 4 mm line reaches the shooter, they disconnect if from the fishing line and attach it in turn to a 7 or 8 mm static rope. All the knots are the same and duct tape as above. It is even more important to make a hitch-free join here, so use more tape and make sure the half-hitches reach the end of the thicker cord. The assistant now pulls the main rope over the branch and the tree is rigged. If you are rigging several trees, have lots and lots of 4 mm cord, and leave it in place in the trees. Tie both ends together and attach to a bush or small tree. That way, you can simply pull the heavier rope up when it is needed. 

Modifying nets

If you can afford it, buy the commercially modified net. However, they cost more than 3 times as much as unmodified nets, so if you’re a student, you may not have that option. Munn describes the modification process in detail, so I’ve attached a photocopy of his description to the end of this manual.  A couple of additional comments: be sure to use heavy monofilament line or much better yet, 80 lb. test trammel line from Avinet©.  Other kinds of cord catch on the delicate mesh. Do the modifying indoors--long hallways at universities (on weekends) are great. Tape the net tautly to the wall. I find that modifying one 12 m a net takes about 6-10 hours of work. I use a chopstick to thread the line. Also, when you are reinforcing the long side, only thread the trammel line around the existing line every 10-15 cms or so. If you wind it around more, you get bad snares and twists in the mesh. Modified nets need to be mounted on net poles that are longer than regular net poles because the narrow side has no ‘bag’ in a modified system. I used 3-meter long bamboo poles. The only problems I had were with rough areas where the bamboo shoots had been cut off. Mesh snagged badly on these. Wrapping all rough areas with inconspicuously colored duct-tape works pretty well. 

Raising a modified net
Once you have your heavy rope pulled over the limb, tie a pulley onto one end with a bowline. Through the pulley, thread another rope capable of holding ~ 30  kilos. Pull the line over the branch back so that the pulley hangs just below the branch and you have the two ends of the pulley line hanging to the ground. To one end of this, attach the upper pole of the modified net. Using a carabiner here is good idea. Tie a slender guy line to each corner of the bottom pole of the net, and then pull the pulley rope up until the net hangs just below the pulley. Use the guy lines to direct it’s upward journey, and tie both lines off with bowlines to nearby saplings or trees. Guy lines can be left on during lowering and temporary storage. 

Raising and lowering modified nets by yourself is theoretically possible and can be done in an emergency, but it is very difficult. While raising, the net swings around a lot after the bottom pole leaves the ground, and before the guy lines taughten. Also, we found that before the whole net is airborne, the sides sag inward so that the mesh isn’t even distributed across the net. Having one person guiding the mesh as the net is raised helps with this problem. Another alternative is to tether the mesh yourself in 2 or 3 locations.   

Raising a framed net

Everything is the same as raising a modified net, except it is much better to have two or more people. The main difference is that both guy lines extending from the lower ends of the vertical pipes should be stabilized. These side lines need not be detached when lowering a net with birds. This system isn’t really as good as using a modified net. There is great potential for failure of the whole system (frame breaking). 

Raising a 2-pulley system net

Obviously, two lines with separate pulleys need to be rigged. It is possible, though not desirable, to skip the pulleys and pull directly over the braches. This will greatly reduce the amount of line needed, but be less smooth. Two people are definitely needed to lower nets rigged this way, as you must avoid twisting or constricting birds tangled in the net. More potential for harm to birds with this system than the above 2. 

Ground management, and monitoring nets 

As recommended by Munn, spread a long piece of tarp or other cloth on the ground so you don’t pick up leaves and twigs in your net. In the tropics you can get large sheets of plastic cheaply. I recommend 3.5m x ~ 2m pieces. These are also useful for wrapping nets attached to net poles for temporary storage. Canopy nets must be monitored more frequently than ground nets. This is especially true where canopy flocks potentially could fill a net very quickly. Use binoculars, as small birds can appear as leaves high in the net. Also, the canopy is windier and frequently hotter than the understory so there is increased danger for birds.

Capture Rates

I had much lower capture rates with canopy nets than ground nets. Consequently, one needs more helpers than with understory nets to operate and monitor. I suspect that capture rates may vary widely with net location. Seeing as it takes considerable effort to set these systems up, chose your location well, and try not to be biased by how easy a certain location is to shoot a line. You need a vertical clear space, but try to chose somewhere with a lot of nearby midstory vegetation on either side, and orient the net to intersect natural flight paths.  

Copy of Munn’s net modification technique

[image: image9.jpg]make each new shelf sufficiently baggy.
Finally, remount the two endpoles on their four supports and recheck
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