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1. Introduction 
American Forest Management, Inc. (AFM) was contacted by the King County Parks and Recreation 
Department and was asked to conduct an analysis of a stand of Pacific madrone (Arbutus menziesii Pursh) trees 
at Big Finn Hill Park in Kirkland, Washington. 
 
The park area west of Juanita Drive where the subject stand of madrone trees exist is completely forested.  The 
subject area has a vast network of hiking trails used by various groups.  A new trail plan has been completed 
and there is some concern that the construction of new trails may have adverse impacts on tree health. 
 
This report will discuss the current condition of existing trees within the study area and any adverse effects the 
current and/or proposed trail use may have on existing trees.  It will also provide recommendations to maintain 
the subject madrone trees in the best possible condition. 
 
Date of Field Examination:  August 5th, 2014 

2. Description 
An analysis of the health and condition of a stand of Pacific madrone trees that encompasses an area of 
approximately six acres in size was conducted.  The study area is shown on the attached map. 
 
The subject area is comprised of a semi-mature mixed species forest, dominated by Pacific madrone.  There are 
moderate components of red alder, big leaf maple and Douglas-fir.  Minor species include western hemlock, 
western red cedar and cascara.  Slopes are gentle (10%) to moderate (30%) with an east aspect.   The age of the 
stand is estimated at 70 to 80 years. 
 
The understory vegetation is dominated by patches of salal, sword fern and invasive English ivy. Minor shrub 
species include Oregon grape, red huckleberry, mountain ash, serviceberry, Washington hawthorne, Indian 
plum, baldhip rose, creeping blackberry and ocean spray. 

3. Methodology 
A thorough walk through assessment was performed.  Trees were examined for defects and vigor. The tree 
assessment procedure involves the examination of many factors: 
 

• The crown of the tree is examined for current vigor. This is comprised of inspecting the crown 
(foliage, buds and branches) for color, density, form, and annual shoot growth, limb dieback and 
disease. The percentage of live crown is estimated for coniferous species only and scored 
appropriately. 

 
• The bole or main stem of the tree is inspected for decay, which includes cavities, wounds, fruiting 

bodies of decay (conks or mushrooms), seams, insects, bleeding, callus development, broken or dead 
tops, structural defects and unnatural leans. Structural defects include crooks, forks with V-shaped 
crotches, multiple attachments, and excessive sweep. 

 
• The root collar and roots are inspected for the presence of decay, insects and/or damage, as well as if 

they have been injured, undermined or exposed, or original grade has been altered. 

4. Observations 
 
A noteworthy number of the madrone trees in the study area are in decline, evidenced by major crown dieback.  
Many have died over the last decade or more evidenced by the big number of standing dead trees.   A good 
percentage is infected with Arbutus canker, Nattrassia mangiferae.  This is evident by the presence of black 
stained dead cambium in spiraled sections on the lower trunks.  These are old cankers that have existed for 
several years.  More recent infections of Arbutus canker were also observed, evidenced by highly raised ridges 
or knobby growths on the outer stem.   
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Two older dead madrone trees within the study area completely failed at the lower trunk. Ultimately wood 
structure was compromised by Phytophthora cactorum, a common root disease in mature madrone.   
 
Several madrone trees in the study area appear healthy, disease free and of good vigor. 
 
The Douglas-fir is generally in good condition. A few of the Douglas-fir are infected with Armillaria ostoyae, a 
root rotting pathogen, evidenced by resin soaked/stained bark at the base or root crown.   We also identified one 
fruiting body of Phaeolus schweinitzii, Schweinitzii root and butt rot at the base of one of the dominant 
Douglas-fir trees.   The majority of Douglas-fir appears healthy, displaying foliage of normal color and density.  
Most are relatively free of noteworthy defect. 
 
The big leaf maple is in fairly good condition overall.  Two of the more dominant big leaf maple trees in the 
study area recently suffered co-dominant stem failures. The lower trunk split apart where an inherently weak 
forked attachment existed.  No concerning disease issues were observed in the maple.  Trees appear healthy and 
of good vigor. Big leaf maple is slowly becoming established in the understory in minor numbers where the 
madrone has died out. 
 
No natural regeneration of madrone was observed.  Other than minor components of maple, there are also minor 
components of Douglas-fir and bitter cherry natural regeneration. 

5. Common Diseases of Madrone 
The madrone trees in the study area have been in gradual decline for some time.  In fact, Pacific madrone has 
been in decline throughout the Puget Sound Region for decades.  Primarily drier conditions (seasonal drought) 
and disease have contributed to this decline.  The madrone is susceptible to several canker causing fungi which 
overtime, weaken trees and can eventually cause mortality.  The pathogens that are most likely to cause 
madrone mortality are the root rotting pathogens Phytophthora cactorum and Heterobasidion annosum; and the 
stem and branch canker diseases Nattrassia mangiferae and Fusicoccum aesculi.  Often trees will be infected 
with one or more of these pathogens.  
 
The most common disease in mature madrone trees is a root rot1

 

 caused by Phytophthora cactorum. The disease 
affects the roots and trunk of the madrone, causing a canker at the tree base affecting the vascular system. 
Crown symptoms include a loss of upper foliage and unusually small leaves. 

Fusicoccum aesculi, madrone canker, is another common cause of madrone decline. It is an opportunistic 
fungus and attacks older, water stressed trees. The disease begins at the branch tips and moves inwards. The 
branches and terminal buds that are killed by fungi are unable to produce more foliage. Branches infected are 
black and often look burned. The fungus intensifies under drought conditions. 
 
All ages and sizes of Pacific madrone are susceptible to dieback and mortality from Nattrassia mangiferae, 
Arbutus canker. The fungus infects the phloem and vascular cambium, cutting off the translocation to upper 
crown components. The fungus creates sunken cankers with callused margins on the main stem and branches. 
 
Madrone is susceptible to a host of foliar diseases as well; however, foliage diseases rarely threaten the survival 
of the tree.  In cases where the foliage disease problems are persistent, they can weaken the defense system of 
trees predisposing them to attack by other more serious fungi. 

6. Discussion 
Madrone commonly grows in close association with Douglas-fir.  Canopies within madrone plant associations 
are dominated by a mixture of madrone and Douglas-fir.  Occasionally, madrone may dominate the canopy with 

                                                
1 Adams and Hamilton, Elliot, The Decline of Pacific Madrone, Current Theory and Research Directions, 
Copyright 1999. P.44 
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little or no Douglas-fir present2.  The particular plant association of the study area is the Douglas-fir-Pacific 
madrone/salal association.  The madrone is not being outcompeted or adversely affected by the Douglas-fir but 
rather likely benefits from the species in some shape or form.  Although there is no real proof, it has been 
suggested that madrone growing adjacent to Douglas-fir are healthier due to the mycorrhizal network 
interaction and associated benefits.  It is believed that a very large number of fungi can form mycorrhizas with 
Douglas-fir; and therefore its presence could be especially important for maintaining a rich source of 
mycorrhizal inoculums in the soil3
 

. 

The madrone is growing normally relative to how the species characteristically develops in a natural forest 
stand.  Madrone trees grow differently in response to sunlight.  Trees that develop in a forested condition where 
they have to compete for sunlight grow tall and spindly to reach sunlight at the top of the canopy.  They develop 
significant leans in order to fill an open gap in the canopy.  Madrone that develop in openings where there is no 
competition for sunlight grow shorter, attain larger trunk diameters and are almost shrub-like. 
 
The madrone is not naturally regenerating in the study area or adjacent to it.  Actually, very few trees are 
naturally regenerating the area. Minor regeneration was observed by big leaf maple, bitter cherry and Douglas-
fir.  The lack of natural regeneration is primarily associated with dense understory vegetation. 
 
The trail use in the area does not appear to be a factor in tree decline.  There is no correlation between the trails 
and dead or dying madrone trees.  The occurrence of dead trees is no different near the trails than in areas void 
of trails.  Trails are causing minor impacts to trees which are primarily soil compaction and minor wounding of 
tree trunks and root crowns. Reducing the amount of wounding is important as this is a vector for canker 
causing fungi. 

7. Recommendations 
The risks to public safety are no more significant in the study area than they are in other areas of the park. The 
most common mode of failure of madrone is dead limbs shedding. Often dead limbs will remain on the tree for 
several years before falling off4

 

.  Whole tree failure primarily occurs on older dead trees whose roots have 
rotten away or structure has been compromised by decay.   The risks to public safety are likely lower in the 
study area due to the fewer numbers of mature and over-mature red alder trees in the vicinity. 

Older dead trees with obvious decay in the lower trunk that lean toward the trail should be removed to abate a 
potentially hazardous condition and to maintain risk at acceptable levels.  These should be habitat snagged to a 
height where they would not reach the trail should the trunk collapse and snap off at ground level.    Recent 
dead trees with sound trunks are considered only moderate risks and can be retained for several years.  Madrone 
wood is resistant to decay.  Branch or whole tree failures most often occur during storms and high wind events. 
Trail use is expected to be low during adverse weather conditions. 
 
There are no adequate means to reduce the rate of the decline of the madrone.  There are no proven cultural 
methods that would warrant unnecessary disturbance in the study area.  Research involving treating canker 
disease with fungicides has inconclusive results at this time.  The only means of regenerating madrone in the 
study area is to attempt to do it artificially through planting.  There are several gaps or openings in the forest 
where madrone seedlings could be planted.  Madrone seedlings are difficult to procure because even 
professional growers have a hard time getting them established.  For the best chance at successful 
establishment, plant the smallest seedlings available. Plant the seedlings in openings or gaps where they will be 
exposed to at least partial sunlight. Provide supplemental irrigation during dry periods. Water infrequently but 

                                                
2 Chappell and Giglio, The Decline of Pacific Madrone, Current Theory and Research Directions, Copyright 
1999. P.5 
3 Trudell, Cline, Elliot and Edmonds, The Decline of Pacific Madrone, Current Theory and Research 
Directions, Copyright 1999. P.135 
 
4 Dunster, J,A. 2003. Preliminary Species profiles for Tree failure Assessment. Bowen Island: Dunster and 
associates Environmental Consultants Ltd.P.40. 
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deeply, every two to three weeks.  Plant more tree seedlings than ultimately desired to ensure some 
establishment.  
 
If a new hiking or biking trail will be developed through the study area, locate the trail as far as possible from 
the healthy madrone trees.  Identify the dead trees and locate the trail nearest them. Keeping the trail away from 
the healthy trees will minimize the risk of wounding and potential for fungal infections. 

8. Summary 
Whether or not the madrone will continue to decline throughout the Puget Sound Region is unknown and yet to 
be seen.  Researchers anticipate further decline associated with climate change and hotter, drier summers.  
There are many madrone trees in the study area that appear healthy and vigorous; and are expected to survive 
for many years.  As some succumb to disease, others grow larger crowns to fill the canopy.  The overall 
condition of the study area is not expected to change significantly for many decades.  Over the years as the 
madrone declines, Douglas-fir and big leaf maple will likely continue to become more dominant. 
 
The establishment of madrone in the understory will be difficult but is possible with some persistence.  Once 
established, trees are expected to grow relatively fast as the site is favorable for the species. The brush or shrub 
layer is not a major concern and should not be an inhibiting factor with successful establishment. 
 

There is no warranty suggested for any of the trees subject to this report.  Weather, latent tree conditions, and 
future man-caused activities could cause physiologic changes and deteriorating tree condition.  Over time, 
deteriorating tree conditions may appear and there may be conditions, which are not now visible which, could 
cause tree failure.  This report or the verbal comments made at the site in no way warrant the structural stability 
or long term condition of any tree, but represent my opinion based on the observations made.  

Nearly all trees in any condition standing within reach of improvements or human use areas represent hazards 
that could lead to damage or injury. 

Please call if you have any questions or we can be of further assistance. 

Sincerely, 

 

Bob Layton 
ISA Certified Arborist #PN-2714A 
ISA Tree Risk Assessment Qualified 
 

 
Kelly Wilkinson 
ISA Certified Arborist #PN-7673A 
ISA Tree Risk Assessment Qualified 
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Recent crown dieback of madrone 

 
 
Madrone in various stages of decline 
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Older dead madrone adjacent to healthy specimens 

 
 
Arbutus canker on live tree 
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Forked madrone tree, left stem killed by basal canker, likely Phytophthora cactorum 

 
 
Trunk failure of older dead madrone associated with Phytophthora cactorum 
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Canker on live tree 

 
 
Recent dieback caused by madrone canker 

 



Pacific Madrone Tree Analysis 
 

Page 9   American Forest Management    8/14/2014 
 

Arbutus (Natrassia) canker around broken branch stub 

 
 
Arbutus canker on live tree 
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