Manipulative Study-gap summary report

Summary report of the assessment of gaps in current ODF plantations
Introduction

During discussions and presentations of the results of the Observational Study, questions were raised whether standard plantation management practices provide for gaps or whether additional management to create gaps was needed. As a follow up, we initiated a small study with the objective to provide baseline information about diversity of conditions (i.e., area in gaps versus fully stocked areas) created by standard management operations in plantations on Oregon Department of Forestry land.

Methodology

Ortho photos of ten 10-13 year old stands used in the Observational Study were supplied by ODF. Photos were taken in 2002 (Astoria) or 2003 (Forest Grove and Philomath). After an initial assessment, we decided that stands at this age in the Forest Grove district were not developed enough to distinguish gaps from fully stocked conditions. Thus, six additional photos were obtained for 14-20 year old stands in Forest Grove. Details about the study sites are presented in Table 1. 

Photos were analyzed in ArcView 3.2 using the line intercept method (Hayes et al. 1981).  The line intercept method determines the proportion (on an area basis) of area in continuous forest cover or gaps. Lines are superimposed on the ortho image. Starting from one end, we “moved along” the line documenting the length of the line segments in forests, gap, or roads (see definitions below). The total length for each category was added up. To estimate the proportion of plantation in gaps, the total length of the line segments that overlaid gaps (as defined below) was compared to the total line length, using the following formula:

% canopy gap = 100 x (length of gap / total length of sample)

We used approximately five lines of different lengths (total length ranging between 2,000-9,500 feet) in each stand. Lines were arranged randomly to avoid sampling bias and measurement along lines was continuous.  

Definitions include (see Figure 1 for detail): 
· FOREST (continuous cover, including tree crowns)

· GAP (structured openings of various sizes including openings created by slash piles, etc., “outside” of tree crowns) 
· ROAD

Gaps were defined by segments along transects where obvious crop trees were missing. Segment length had to be 15 feet or larger to qualify as a gap, but the majority of gap segments were between 21-50 feet long (Figure 2). Low density areas, where no apparent crop trees were missing (see Figure 1) were not defined as gaps. It is important to note that selection criteria for gaps (> 15 feet) doesn’t equate to minimum gap radius, but only quantifies gap fragments intersected by transects, i.e., obvious gaps may not have been counted if the length of the transect in the gap was less than 15 feet. 

Results

On average, across all stands, 4% of the stands are in gaps in Philomath and Forest Grove and 0.3% in Astoria (Table 1). Sample sizes were not sufficient to warrant (and study objectives did not necessitate) statistical tests. However, there seemed to be a trend over time with more gaps typically occurring in the older stands (Figure 3). This trend may be due to several reasons (single or in combination). Detailed investigation of this time trend requires more elaborated studies and field visits (to associate gaps with mortality agents).  Even then, general conclusions may be difficult to develop as reasons for gaps may vary with stands. Potential reasons for the apparent time trend include:

1. A change or improvement of site preparation treatments in younger stands.  Review of the documented site preparation treatments does not indicate a substantial shift in treatments. However, implementation of treatments may have improved over time and would not be detectable in site documentations. 

2. Inconsistencies of delineation of GAP vs. FOREST across developmental stages, i.e., with age of stands. Younger stands show up on ortho photos as single trees and not as stand entities (i.e., closed canopies). Detection of gaps in these situations may be more difficult. 

3. Mortality develops gradually over time, especially “gap-creating” mortality such as rot pockets or mountain beaver damage. These events have more time to develop and/or be detectable in older stands. 

We also attempted examination of a frequency distribution of the number of gaps per area. However after consulting with a statistician, we determined there to be no reasonable way to expand a linear measure to an areal measure. More extensive investigations, i.e., digitizing ortho photos and calculating areas in gaps, etc., would be necessary to provide that information. 

Conclusions 

The investigation indicated that gaps make up a minor proportion of Douglas-fir plantations on ODF land. Even if gaps are created over time due to various mortality agents, it appears that stand modifications of standard management operations are necessary to ensure gaps that have fully developed shrub, herb, and hardwood vegetation layers. In comparison, gaps that appear or are enlarged in later developmental stages would have reduced understory vegetation, as a consequence of early stand development, as new invasion would be required to provide desirable stand structural components. In any case, concerns about the total plantation area not growing crop trees would need to assessed before management actions occur. 
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Table 1. District level, stand summary information.

	District
	Stand
	Acres
	Planted
	Planting density (tpa)
	Total basal area (ft2/ac)
	Site preparation and release treatments
	% gap

	Philomath
	Little grass south
	52
	1991
	360
	36.2
	burn, trap, release
	2.0

	Philomath
	Burnt wolf
	39
	1991
	360
	16.1
	burn, trap, release
	9.5

	Philomath
	Green mountain
	44
	1994
	436
	16.1
	site prep spray, trap, release
	3.1

	Philomath
	Burnt cline
	40
	1994
	360
	50.1
	site prep spray, slash pile, release, trap
	1.2

	Forest grove
	Beaver line
	51
	1988
	250
	28.7
	late foliar aerial release
	2.3

	Forest grove
	Derby creek
	64
	1991
	170
	7.8
	late foliar release
	3.9

	Forest grove
	Dead end ten
	71
	1990
	237
	19.6
	---
	2.3

	Forest grove
	Nehalem divide
	30
	1987
	260
	38.8
	early foliar release
	9.7

	Forest grove
	Pennoyer creek
	101
	1988
	300
	17.9
	---
	3.8

	Forest grove
	Rocky ridge
	86
	1985
	234
	65.3
	interplant
	3.7

	Forest grove
	Rocky IV
	63
	1991
	325
	23.1
	---
	3.1

	Forest grove
	Ten two
	86
	1990
	300
	24.0
	broadcast burn
	4.0

	Forest grove
	NW orient
	95
	1992
	508
	32.2
	trap, spray, interplant
	1.1

	Forest grove
	Last leg
	60
	1994
	375
	14.4
	spray, early aerial foliar release, manual release
	2.4

	Astoria
	Sarajarvie creek
	71
	1992
	400
	23.1
	slash pile, burn, prenet, trap, bud cap manual release
	0.6

	Astoria
	Music road
	83
	1994
	360
	49.2
	site prep spray, broadcast burn, prenet, bud cap, trap, early foliage release
	0.0
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Figure 1. Example of definitions used to describe stand attributes.
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Figure 2. A majority of gap segment length was between 21-50 feet.
(a)
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Figure 3. Percentage of plantation area in gaps for (a) Philomath (average 4%), (b) Forest Grove (average 4%), and (c) Astoria (average 0.3%).  No statistical tests were performed, but trends seemed to indicate more gaps occurring in older stands than younger stands.  
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