Pfister on climax and seral white-bark pine…
https: //scholarworks.umt.edu/cgi/viewcontent.cgi?article=3219&context=etd


Environmentalists had petitioned the government in 1991 and again in 2008 to protect the trees. After getting sued, wildlife officials in 2011 acknowledged that whitebark pines needed protections but they took no immediate action, saying other species faced more immediate threats.
At the time many mountaintops across the West were turning red with dying stands of whitebark pine, said 2008 petition author Sylvia Fallon, a Natural Resources Defense Council biologist.
"Now you look up at the mountains and you see fields of gray, dead trees," Fallon said Wednesday. "It's taken 14 years since we filed the petition, but I'm glad to see Fish and Wildlife finally make this determination."
The protections adopted Wednesday were proposed two years ago. The final rule includes new provisions that allow members of Native American tribes to collect seeds from whitebark pine for ceremonial or traditional use.  https://phys.org/news/2022-12-whitebark-grizzlies-threatened.html
“Keystone species…”  NPS
https://www.nps.gov/rlc/crown/upload/Whitebark-Pine-Brief.pdf

https://www.americanforests.org/article/imperiled-in-high-places/
[bookmark: bb0950][bookmark: bb0385][bookmark: bf0025][bookmark: bb0130][bookmark: bb0180][bookmark: bb0305][bookmark: bf0020][bookmark: bb0335][bookmark: bb0040][bookmark: bb0325]Silvicultural strategies must be specifically tailored to individual stands to address restoration concerns in high elevation pine forests (Waring and O’Hara, 2005). Six types of mechanical cuttings are currently being used in restoration treatments for whitebark pine. Keane and Parsons (2010b) created nutcracker openings, areas within which all trees except whitebark pine were cut, in successionally advanced subalpine fir stands containing both healthy and dying WPBR-infected whitebark pine (Fig. 5). Nutcracker openings can also mimic patchy, mixed severity wildfires. Other cutting treatments include group selection cuts where all trees except whitebark pine are felled, and thinnings where all non-whitebark pine trees below a threshold diameter are cut (Chew, 1990, Eggers, 1990). Girdling subalpine fir trees has also been used to reduce whitebark pine competition because it is a fast, cost-effective means of killing competing subalpine fir (Jenkins, 2005), but the lowest live branches must be cut and the girdled trees are fuel that could foster future high severity wildfires that could kill those pine trees being restored. Daylighting (cutting of shade-tolerant competing species in a circle around whitebark pine trees) has been gaining favor among managers because it is cheap and easy, but there is little research on its effectiveness (see Fig. 4). One last cutting is fuel enhancement where subalpine fir trees are directionally felled to increase fuel loadings to better spread the fire (Keane and Arno, 2001). Keane and Parsons (2010b) found this treatment highly effective for widening of prescribed burning windows (lengthen flammability of fuelbed). In any mechanical treatment, it is important that slash be removed from treated sites to (1) allow nutcrackers full access to the ground for caching (Keane and Parsons, 2010b), (2) reduce potential pine mortality from Ips spp. beetles (Baker and Six, 2001), and (3) reduce severity of future unplanned future wildfires (Keane, 2018).  https://www.sciencedirect.com/science/article/pii/S037811272101032X?via%3Dihub
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