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SUMMARY: On May 9, 2013 Forest Health Protection (FHP; Beverly Bulaon, Entomologist; Martin MacKenzie, 
Pathologist) were requested to evaluate an area with noticeable recent mortality on the Placerville Ranger 
District with District Ranger Duane Nelson, and South Zone Silviculturist Robert Carroll accompanying. On 
September 4, 2013, Bulaon visited the Pilliken plantation with Pacific Ranger District silviculturist, Don 
Errington which is proposed for fiscal year 2014 western bark beetle initiative funding. This report covers both 
site visits and discussions of proposed treatments. 

BACKGROUND: 
On May 9, 2013 Forest Health Protection 
(Beverly Bulaon, Entomologist; Martin 
MacKenzie, Pathologist) was requested to 
evaluate an area with noticeable, recent 
mortality on Placerville Ranger District, 
visible from Highway 50 along the South 
Fork American River (see Figure 1). District 
Ranger Duane Nelson and South Zone 
Silviculturist Robert Carroll were 
accompanying. Damaged trees were 
located in a 20-yr old ponderosa pine 
plantation on private property (T 11N, R14E, 
section 36 (Sierra Pacific Industries), adjacent 
to Forest Service land (T11N, R15E, section 
31) which had also been planted. 

The feeding by bark beetles on tree boles and limbs most likely resulted in tree death or caused the trees to 
become susceptible to additional mortality agents. Western Pine Beetle (Dendroctonus brevicomis) was found 
in the boles several recently dead pines – trees with all red needles. Engravers (Ips species) were also detected 
in the boles of smaller diameter trees (<7 inches diameter at breast height), or in the terminals of larger trees. 
Beetle galleries were dense within boles, sometimes indicating an intermingling of species. 

Figure 1. View from Highway 50. 



Site and stand characteristics of the plantation may have contributed to its higher risk for infestation (see 
Figure 2). Topography is very steep (>15 degrees), with large rock outcroppings providing about 30% of ground 
cover. The area was planted soon after the 1992 Cleveland fire. Currently, established pines are approximately 
30-40 feet tall that average 11 inches DBH. 
Few locations had been previously thinned, 
therefore tree crowns are dense and 
overlapping and the understory brush is 
very dense. The collaborative effort 
between Sierra Pacific Industries and USDA 
Forest Service over the burned footprint 
has resulted in a largely homogeneous 
landscape of ponderosa pines of similar age 
and size class. 

Forest Healthy Aerial detection since 2009 
shows that bark beetle activity in Eldorado 
National Forest pine plantations has been 
erupting in various locations – mostly in 
older plantations, with some patches as large as 60 trees. Beetles were detected in the vicinity last year, so 
after a very dry winter 2012-2013 it is not surprising that beetles populations have surged with increase in 
water-stressed hosts. 

Pilliken Plantations 
In light of the recent mortality on the hillside first visited in May, Bulaon went out with Don Errington 
(Silviculturist) on September 4, 2013 to visit the Pilliken plantations, part of General Sherman project on 
Placerville Ranger District (NEPA to be completed by 2016). The district proposes to mechanically treat about 
2000 acres of Jeffrey and Ponderosa pine plantations in the Pilliken burn area. The proposed plantations were 
established during 1975-1979 after the Pilliken Fire (1973) which burned 10,316 acres. Natural in-seeding of 
other species was observed despite heavy brush competition, but in many areas natural in-seeding was also 
hampered by the density of the brush. Small acreages of variable-aged mixed conifer natural stands were 
interspersed – most likely survivors from past fire. Treatment units will be large contiguous blocks of land and 
not the more typical scattered polygons dotting the landscape. Therefore, thinning treatments in these stands 
will serve well as additional shaded 
fuel breaks providing wildfire resilient 
stands north towards Highway 50 and 
the town of Kyburz. 

Current stand conditions are 
considered at risk for bark beetle 
infestation (see Figure 3). High Jeffrey 
pine beetle (Dendroctonus jeffreyii) 
activity is typically detected in east-
side pines, while westside Jeffrey pines 
in overstocked conditions also become 
susceptible, especially when drought 
events are severe. Plantation SDIs are 
currently at 318 with stem diameters 
from 12-18 inches (median 14 inches). 
Manzanita, white thorn and deerbrush 

Figure 2. Beetle kill in Cleveland fire plantation. 

Figure 3. Jeffrey pine plantations at Pilliken project area. 



are about 4-5 feet tall and visibly dense within the plantations. Planned thinning treatments are to reduce 
plantations to 50-60% of current stocking, or about 70 stems per acre, reducing SDI to 179. Despite the slow 
growth of Jeffrey pines, this density still works to keep snow-loading from breaking branches and keeping 
brush from re-invading opened canopies. 

Bark beetle activity was minimal in the sites visited (few scattered dead trees), but a recently dead, larger 
patch was seen in the distance – however we were unable to determine whether mortality was in Jeffrey or 
ponderosa pines. Within small patches of natural stands, severe dwarf mistletoe (DM) infection was observed 
in ponderosa pines. Mature pines greater than 20 inches in diameter were quickly assessed to have DM 
ratings ranging from 3-6. Neighboring trees were also infected. 

Discussion 
Bark beetles are opportunistic insects that seek weakened hosts to attack to be able to successfully reproduce. 
Their ecological role as disturbance agents keep forests sustainable and healthy, creating openings and 
thinning trees. When stands become overcrowded and carrying capacity exceeds available resources, trees 
become highly stressed due to inter-tree competition for space, water, and nutrients. Multiple studies of 
ponderosa pine stands have found that high basal areas or stocking increase potential for bark beetle 
outbreak (Oliver 1995, Oliver 1997, Negron and Popp 2004), even more so during drought (Negron et al. 
2009). Poorer sites were also more susceptible regardless of stocking (Sartwell and Stevens 1975). 

In California, mature ponderosa pine plantations are highly susceptible to infestation by western pine beetle, 
especially after a few years of severe drought. Imminent mortality was often found where average diameters 
>12 inches, and stand density indexes >230 or basal areas >120 ft2/acre (Oliver 1995). Mortality can be fairly 
high, with large patches of trees lost within a single season. Jeffrey pine beetle activity is also triggered by 
drought, but most large-scale activity is found on east-side pine sites. Individual trees or small groups will still 
be attacked, most likely in areas where stocking levels are above 125 ft2/acre and south-facing slopes (Egan 
2012). Engraver beetles seek weakened trees as well, but target stems smaller than 6 inches in diameter which 
explains their preference for terminals and young plantations. Proper treatment of slash after thinning 
operations will be the primary concern for these beetles. The extremely large slash piles practiced on the 
Eldorado Forest do not seem to generate subsequent beetle attack into residual trees, so continuation of this 
practice is encouraged. 

Beetle infestation within the Pilliken plantation may be buffered by the interspersed planting of Jeffrey and 
Ponderosa pines. Jeffrey pine beetles are host specific as are western pine beetles, but engraver beetles are 
more generalists and will fly to both tree species if weakened hosts are available. However, the patch of 
current mortality noted during the field visit show that the plantation is not immune to attack. When annual 
precipitation return to average levels, western pine beetle activity often quickly return to background levels. 

Prevention measures to improve stand conditions by tree thinning and brush reduction will also keep beetles 
at background levels as limited resources are redistributed. Target tree density below bark beetle infestation 
thresholds, as mentioned previously, is best for long-term prevention. If treatments are not feasible or 
practical, the Forest can expect mortality to continue until weather conditions improve. Removal of dwarf 
mistletoe-infected trees, especially overstory trees with ratings greater than 5, or pruning of reachable 
branches for trees with lower ratings would be recommended for reducing dwarf mistletoe spread into 
neighboring trees. 



Forest Health Protection supports efforts to achieve long-term forest sustainability and restore ecosystem 
health. Objectives that protect forests against catastrophic wildfire and reduce potential for outbreak 
infestations by native pests while improving stand conditions to create more resilient and resistant forests are 
strongly encouraged. If there are further questions or concerns regarding this report, please do not hesitate to 
contact us. 

/s/ Beverly M. Bulaon /s/ Martin MacKenzie 
Beverly Bulaon Martin MacKenzie 
SSSA Forest Entomologist SSSA Forest Pathologist 
209-532-3671 x323 209-532-3671 x242 
bbulaon@fs.fed.us mmackenzie@fs.fed.us 

cc: Don Errington 
Robert Carroll 
Tim Howard 
Dana Walsh 
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