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BRANCH SAMPLE METHOD
A total of 961 branches were sampled for epiphytes and structural measurements. The crowns of small trees were accessed using ladders, while the large and medium trees required use of the canopy crane.  The different access techniques required minor variation in the methods used for sampling branches.

   Small trees- All live branches >2mm diameter and all dead branches >10 mm were sampled, although only live branches were used in the analyses.

   Medium and large trees- A subsampling of only live branches was performed on these trees resulting in approximately 30 sampled branches per tree.  The branch sampling consisted of "vertical drops" of the crane gondola.  Vertical drops were done on 2-4 sides of each tree crown depending on accessibility.  For each vertical drop the crane gondola was positioned above an area of the tree that appeared accessible from the top to the base of the crown.  The gondola was then lowered at 2m (medium trees) or 3m (large trees) intervals and the nearest live branch within 30 degrees to either side of the gondola was selected for sampling.  If no branch was present, the gondola was lowered to the next stop.  This procedure continued throughout the length of the tree crown, or until further downward movement was obstructed by foliage, branches, or snags.

  For each branch the following structural measurements were made: branch diameter, branch height (at base and tip), branch length, and foliage length. On small trees branch aspect was recorded.  On large and medium trees the "angle to the crane tower" was determined.

QUADRAT METHOD 

Definition: A quadrat is an area of the branch defined by a rectangular quadrat frame.

Epiphyte functional groups were sampled with a quadrat frame at 3 positions (inner, middle, and outer) along each branch. The inner region was defined as the area of bare branch, prior to the onset of foliage.  The middle and outer regions were located within the foliated section of the branch. For the middle quadrat position the quadrat frame was placed approximately 10 cm beyond the onset of foliage, and for the outer position the quadrat frame was placed approximately 10 cm inward from the branch tip. See figure 1.

A PVC quadrat frame was placed at each branch position, laid flat, and the percent cover of each epiphyte functional group was estimated. A 10 x 25 cm frame was used for small trees, while a 20 x 50 cm frame was used for medium and large trees.  Each frame was subdivided into 10 sections, each section equaling 10 percent of the surface area of the frame.

 The size of branches varies considerably within a single tree, so in many cases only a portion of the quadrat frame was utilized.  In these instances, the percent of the entire quadrat that was actually used was recorded as QUAD%. Then, the percent of the foliage and branch material within the utilized region of the frame was recorded as FOL%.  This was done in order to estimate the actual surface area that was present at each position throughout the tree. Adjustments were made to estimate what percent of the available surface area was colonized by epiphyte functional groups.  Details of the adjustments are given in the epiphyte and percent cover methods.
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figure 1- diagonal lines are foliage, rectangles are quadrats

EPIPHYTE PERCENT COVER METHOD
The percent cover of epiphyte functional groups was sampled at each of three quadrat positions.  Only the upper surfaces of live branches were sampled for epiphytes. Within the inner quadrat positions (defined as the region of bare branch before foliage) epiphytes were sampled up to the length of the quadrat frame. In cases

where the inner sampling region was shorter than the length of the quadrat frame, the entire upper surface area was sampled. In the upper region of the tree crowns foliage often extended along the entire branch surface so in effect there was no inner quadrat. The middle and outer quadrats were always placed over foliage, so the percent of foliage and associated branch material was recorded and used to determine the actual surface area. On the smallest branches within trees crowns, only a portion of the quadrat frame was used so this percent was stored as QUAD% (see description of the quadrat table, above).

 The relative (or "adjusted") percent cover is defined here as the amount of available substrate covered by epiphtyes and is calculated as shown below.

   1.Epiphyte surface area: (percent epiphyte cover)/(size of quadrat frame)

   2.Available surface area: [(percent quadrat/100)(size of quadrat frame)]x[percent foliage/100]

   Dividing equation 1 by equation 2 and simplifying results in the adjustment formula: 

[percent epiphyte cover /{quadratPercent x (foliagePercent/100)}] x 100.

The Epiphyte Functional Groups (table EpiFuncGroup):

	FUNCGROUP
	DESCRIPTION

	ALECT
	Alectoriods

	BRYO
	Bryophytes

	CLADONIA
	Cladonia sp.

	CYANO
	Cyanolichens

	OTHER
	Other Lichens

	SPHAER
	Sphaerophorus globosus

	TOTAL
	Total cover of all epiphytes








