SPECIAL FOREST PRODUCTS POSITION STATEMENT and SUSTAINABILITY ANALYSIS for BIG HUCKLEBERRY (Vaccinium membranaceum) Douglas ex Torr.
Summary- Vaccinium membranaceum (big huckleberry) is the most commonly harvested huckleberry of the Pacific Northwest and Northern Rockies (Minore 1975; Minore et al. 1979 as cited in FEIS).  Big huckleberry is a rhizomatous, deciduous shrub which grows in the understory of montane and subalpine forests of the Gifford Pinchot National Forest.  Big huckleberry is an important special forest product on the Gifford Pinchot National Forest, harvested for commercial, personal and subsistence use.  Productive habitat for this species is shrinking across the Forest, even as commercial demand increases.  Management of big huckleberry as a resource presents significant challenges both ecologically (i.e. maintenance and/or creation of habitat), socially (i.e. balancing the needs of different user groups), and administratively (i.e. enforcement of harvest policy).  Although the persistence of the species on the landscape does not appear to be at risk as a result of harvest, it is clear that management of big huckleberry for sustained berry yield will require a proactive, long-term approach.   
I. INTRODUCTION
The Special Forest Products (SFP) program on the Gifford Pinchot National Forest manages the harvest of a wide variety of plants and plant materials by commercial and non-commercial users, and by Pacific Northwest Indian tribes.  Under the Treaties of 1854 and 1855, members of the Medicine Creek Treaty tribes (Puyallup, Nisqually, Steilacoom, Squaxin Island) and the Yakama Nation reserved the right to gather roots and berries on open and unclaimed lands.   As a whole, the Forest Special Forest Products Program generates approximately one million dollars each year in revenue to the Treasury, making it the largest such program in the nation. The purpose of this document is to evaluate the ecological and harvest sustainability of one of these products, huckleberries.  There are 12 different huckleberry species found on the Gifford Pinchot National Forest, but harvest is focused primarily on big huckleberry (Minore 1975; Minore et al. 1978, as cited in the Fire Effects Information System (FEIS)).  Since big huckleberry is the most desirable and intensively harvested of the huckleberries on the Gifford Pinchot National Forest, this position statement focuses on this species.  Big huckleberry, also known as thin-leaved huckleberry, is a forest understory shrub that produces berries that are highly palatable to both humans and a wide variety of wildlife, being large, sweet, and high in Vitamin C and antioxidants (Hunn and Norton 1984 as cited in FEIS).  For members of the Yakama Nation, big huckleberry is a traditional and sacred food.  Big huckleberry is a common understory shrub within the Pacific Silver Fir and Mountain Hemlock Vegetation Zones (Franklin and Dyrness 1973; Brockway et al. 1983; Diaz et al. 1997), reaching highest cover in the Mountain Hemlock/Big Huckleberry Association (average 34% cover), Pacific Silver Fir/Big Huckleberry/Queencup Beadlily Association (average 10-30% cover), and Pacific Silver Fir/Big Huckleberry/Beargrass Association (average 18% cover).   The large stand replacing fires common before the creation of the national forests (1905) and active fire suppression policy, acted as the disturbance agent that created the early successional conditions that favor big huckleberry growth, spread, and berry production.  In addition, Native Americans regularly burned portions of huckleberry fields in order to promote a sustainable harvest of huckleberries over time.  Fire suppression has allowed forest succession to occur, resulting in closed canopies and suppression of the understory shrub layer.  Although big huckleberry plants do persist in the understory of closed canopy stands, they do not thrive, and produce few berries. Though productive habitat for big huckleberry is steadily declining, commercial harvest (and presumably personal use) has risen dramatically during the past decade, causing more competition for a limited resource.  Total revenue generated by commercial huckleberry permit sales in 2007 was $20,080.00.  It is likely that much revenue is lost through non-compliance with permit policy (illegal harvest).     
II. BIOLOGICAL
A. Range and Distribution
Big huckleberry is found from Alaska and British Columbia south through the Cascade and Olympic mountains to California, and east to Ontario, Wyoming, South Dakota, Minnesota, and Michigan (FEIS 2007).  On the Gifford Pinchot National Forest, big huckleberry grows as an understory shrub in montane and subalpine forests, reaching highest densities in the Pacific Silver-fir and Mountain Hemlock Zones (Franklin and Dyrness 1973; Brockway et al. 1983; Diaz et al. 1997), and highest cover in the Mountain Hemlock/Big Huckleberry Association (average 34% cover), Pacific Silver Fir/Big Huckleberry/Queencup Beadlily Association (average 10-30% cover), and Pacific Silver Fir/Big Huckleberry/Beargrass Association (average 18% cover).   Big Huckleberry is most often found at elevations between 900 and 1800 meters (Dahlgreen 1984, as cited in Anzinger 2003), though it may be found growing anywhere from ~ 600-2300 meters (Barney 2007).  Although big huckleberry grows as an understory shrub under dense forest canopies, plants are more abundant and vigorous under partial canopies or in the open (Neiland 1958).  Big huckleberry can grow in mesic to xeric sites (Darrow 1960; Diaz et al. 1997; Brockway et al. 1983).  
B. Autecology and Phenology
Big huckleberry belongs to the Heath (also known as Heather) family, Ericaceae, along with Gaultheria shallon (salal) and various mycotrophic plants such as Indian pipe (Monotropa uniflora), pinesap (Hypopitys monotropa), and fringed pinesap (Pleuricospora fimbriolata). It is one of 12 species of Vaccinium found on the Gifford Pinchot National Forest, and produces the most highly sought after berries of all these species.  Big huckleberry is genetically complex, and displays variable morphology; unique ecotypes are not uncommon (Camp 1942, as cited in Anzinger 2003).  In his monograph of the genus Vaccinium in North America, Vander Kloet (1988) performed genetic analyses which resulted in the synonymization of V. globulare with V. membranaceum.     
Big huckleberry is a deciduous shrub that ranges from 0.1-2 m tall, with an erect and somewhat spreading growth habit.  The leaves, up to 5 cm long, are elliptical with a pointed tip, and finely serrate margin.  Flowers are bell shaped (typical heath family type), and creamy-pink, and are borne singly on the underside of the twigs.  Big huckleberry berries are typically large (in comparison to other Vaccinium species), round, and sweet, and are rich in vitamin C and energy content, but low in fats (Hunn and Norton 1984, as cited in FEIS).  Berries are very dark reddish purple or black in color, and are often shiny, though they may sometimes be coated with a waxy bloom.  Big huckleberry is rhizomatous, with a spreading, multi-layered complex of woody rhizomes located 8 to 30 cm. below the ground (Minore 1975).  The rhizomes have numerous vegetative buds that sprout leafy shoots in response to disturbance (Minore et al. 1979; Minore 1984), and possibly in response to above ground stem growth or increased light (Miller 1977, as cited in Mt. Hood National Forest 2000).   Sparse sinker roots extend to a dept of 70-100 cm (Minore 1975).  Intact rhizomes up to 10 m long have been excavated from V. angustifolium colonies (Hall et al. 1979, as cited in Vander Kloet 1988).  
Sexual reproduction of big huckleberry is rare in the wild; the species reproduces predominantly through asexual means (Barney 1999, as cited in Anzinger 2003).  This may be because seedling establishment requires continuously moist soils (Barney 1999, as cited in Anzinger 2003), which would be limited to rare years when snowmelt and rainfall patterns maintain this condition (Stark and Baker 1992, as cited in Anzinger 2003).  Big huckleberry blooms from mid-May through early July, in response to warming temperatures (USDA Forest Service 1937 as cited in Anzinger 2003).  Berry ripening is subject to seasonal fluctuations, but generally extends from late July to late September.  According to Barney (1999), fruits are produced in greater number and size when blooms are cross-pollinated.  It takes 3 -5 years of growth for seedlings and new shoots sprouting from rhizomes to reach sexual maturity (Minore et al. 1979; Barney 1999, as cited in Anzinger 2003).  
Seasonal variation in growth rates for big huckleberry are extreme according to Garrison (1953), as cited in Minore (1972).  Physical variables which influence big huckleberry fruit production include elevation, slope, distance (east or west) from the Cascade crest (Hunn and Norton 1984, as cited in Anzinger 2003), and aspect (Minore and Dubrasich 1978).  Aspect may be a very important variable in fruit production; Martin (1979), as cited in Anzinger (2003), found that aspect was the most important physical site variable influencing globe huckleberry (now synonymized with big huckleberry by Vander Kloet (1988)), in a study in Montana.  In this study, fruit production was found to be greatest on northwest exposures, and declined clock-wise around the compass, with west facing slopes showing lowest fruit production.  Barney (2007) reports that big huckleberry requires well drained, light textured soils with good moisture holding capacity, with a  pH of 4.4-6.2 (acidic to slightly basic).  
Although huckleberries often grow at sites that experience cold winter temperatures, plants are not particularly cold hardy.  Snow helps protect buds and stems from potentially killing frosts by shielding bushes, and maintaining a relatively moderate and constant temperature.  Residual trees or other tall vegetation may also moderate temperatures and reduce the risk of damaging or killing frosts during spring and early summer, as the snow melts, and plants are producing new leaves, shoots and flowers (Mt. Hood National Forest 2000).   In addition, overstory vegetation may protect fragile flowers and pollinators from strong rain and hail (Mt. Hood National Forest 2000).  According to historical records, on “Twin Buttes field” (currently considered a part of the Sawtooth Berry Fields, Mt. Adams Ranger District), a severe late frost in spring 1940 killed huckleberry leaves, new shoots, and flowers on two study plots, but bushes protected by groves of alpine trees suffered little damage, because shade from the trees delayed snowmelt, and the snow retarded early-season growth until after the killing frost.  Based on this precept, Minore (1972) believes that huckleberry crops are greatly influenced by snowpack duration.  
C.  Habitat

Big huckleberry is a common understory shrub occurring in moderate to high elevation conifer forests of Oregon and Washington Cascades (Burke 1979; Brockway et al. 1983; Franklin and Dyrness 1973; Diaz et al. 1997, as cited in FEIS 2007).  The habitat requirements of big huckleberry are less critical than those of many other western huckleberries (Camp 1942 as cited in Anzinger 2003), growing in shaded to sunny conditions, and from montane to subalpine elevations.  In mesic subalpine communities, big huckleberry is a common understory associate of Pacific silver fir and mountain hemlock (Franklin and Dyrness 1973).  Within the Cascades of Oregon and Washington, big huckleberry also frequently occurs on dry subalpine sites with beargrass, with which it is often the co-dominant (Franklin 1966, as cited in FEIS).  
Though big huckleberry is found as an understory component of forests in all stages of succession, abundant cover and fruit production occur only under early seral forest conditions.  As forests develop higher canopy cover, and shrubs are crowded by competing vegetation, huckleberry plants are suppressed, and tend to grow less vigorously, and produce fewer berries (Minore 1972).  The rhizome network of big huckleberry appears to persist throughout the process of forest succession, allowing resprouting when disturbance creates more favorable growing conditions (Martin 1979, as cited in Anzinger 2003).  
D.  Ecological Relationships

Huckleberry fruits are an important food source for many birds and mammals, including bears (both black and grizzly) for which is provides a major part of the diet in summer and fall. The leaves and twigs are favored browse for deer, grouse eat the leaves and blossoms, and the fruits, twigs and foliage are eaten by foxes, opossums, raccoons, squirrels, deer, moose, caribou, elk, pikas, cottontail rabbits, and skunks (FEIS 2007).  
Soil fungi stimulate root formation and enhance the growth of Vaccinium seedlings (Nieuwdorp 1969, as cited in Minore 1972).  These fungi may always be associated with Vaccinium plants (Rayner 1929, as cited in Minore 1972), but they do not seem to be species-specific (Friesleben 1934, as cited in Minore 1972).  
Rotten logs, particularly those in late stages of decay (decay classes 4 and 5), appear to contribute to bush health and vigor, and berry production.  Barney notes that productive sites nearly always contain large amounts of rotted wood and forest duff (Barney pers. comm. 2000, as cited in Mt. Hood National Forest 2000).  Barney suggests that logs with brown cubical rot may provide suitable moist and nutrient rich habitat for the roots and rhizomes of huckleberry plants.    
Huckleberry flowers are pollinated by bees (Hunn and Norton 1984, as cited in Anzinger 2003); fruit set is rarely limited by inadequate pollination (Stephenson 1981; Niesenbaum 1993, as cited in Anzinger 2003).      
E.  Trends 
Big huckleberry is the most commonly harvested huckleberry of the Pacific Northwest and Northern Rockies (Minore 1975; Minore et al. 1979 as cited in FEIS).  Although big huckleberry grows in forests in all stages of succession, this species thrives and produces abundant berries only in early seral conditions (light forest canopies or open conditions).  Minore et al. (1979) found that in favorable conditions, berry production may be as high as 100 gallons per acre. Barney (2007) reports that the optimal canopy cover for big huckleberry is 40% or less.  Fire was historically the disturbance element that created and/or maintained early seral conditions in forests in the Pacific Northwest.

Prior to active suppression, which began in the early 1900s, large scale, stand replacing fires (type 2 fires: infrequent, but high intensity) burned through Pacific Northwest forests approximately every 50 - 400 years (Parsons, pers. comm. 2008)*. There are many reports of extensive burns in and adjacent to the Gifford Pinchot National Forest during the latter half of the 19th and early part of the 20th centuries (Martinez, undated; Mack and McClure 2002).  For instance, in 1902, the Yacolt Fire (the largest burn in recorded Washington State history), burned 238,920 acres (McClure 2007), the Lewis River and Siouxon Fires burned approximately 60,000 acres, and the Cispus Fire burned over 52,000 acres (Parsons pers. comm. 2008).  George McClellan reported extensive burned areas at the head of the Wind River and near Twin Buttes in 1853.  During the period from 1902 – 1929, approximately 490,000 acres of forest land were burned or reburned, causing what was then known as the Columbia National Forest to be referred to as the “Columbia National Burn”.  Smaller, patchier, less intense fires, occurring on average every 20 years, slowed the encroachment of trees into many of these areas, and created a mosaic of successional stages that supported huckleberry “fields” in various stages of production, presumably creating a sustainable harvest base for Native Americans. The Native Americans, as well as Euro-American pickers, would shift their picking focus as berry fields came into and fell out of production.  Mack and McClure (2002) estimate that optimal picking periods for berry patches averaged ~ 70 years, based on tree ring dating of cedar trees whose bark was removed to construct berry baskets. During the past 30 years or so, fire occurrence on average is at 50 starts per year, with the majority of these fires burning less than five acres (Parsons pers. comm. 2008).   *In his undated white paper, Martinez cited a 400 year fire return interval figure for the Sawtooth Berry Fields; the source for this information is unknown.  Information provided in Agee (1993) suggests that the fire return interval is likely 300 yrs +.  
By summarizing and cross referencing primary sources, Mack (2003) pieced together a picture of native burning on the Gifford Pinchot National Forest showing that burns were set intentionally, were generally small and patchy, and were most often centered on areas that were existing huckleberry “fields”.   Of 32 reported fires occurring during 1904 and 1905, 16 were reportedly caused by Native American ignition; of these, 9 fires were less than 1 acre is size, 4 were from 1 to 10 acres, and the remaining three encompassed 80, 600 and 5,760 acres (this fire was in what is now considered Sawtooth).    

With the advent of active fire suppression, forest succession began reducing the open or light canopy habitat favorable for huckleberry growth and production (Martinez, J. undated).   
Timber harvest can stimulate the development of productive patches of big huckleberry, but patch development is unpredictable, sometimes resulting in poor growth and low fruit production (Minore 1972, as cited in Anzinger 2003), possibly due to excessive transpiration (Atlegrim and Sjoberg 1996, as cited in Anzinger 2003), droughty soils (Minore 1972, as cited in Anzinger 2003), over-exposure (Moola and Mallik 1998, as cited in Anzinger 2003), vegetative competition (Minore 1972, Moola and Mallik 1998 as cited in Anzinger 2003), mechanical damage (Moola and Mallik 1998, as cited in Anzinger 2003), and scarification (Martin 1979, as cited in Anzinger 2003).  During the middle part of the 20th century, the common practice of clear cutting created early seral (open) conditions, releasing huckleberry shrubs which were suppressed in the understory, creating open conditions which sometimes stimulated huckleberry shrub growth and berry production; this trend compensated somewhat for losses in habitat due to fire suppression.  Since the early 1990s, forest thinning has become the most common silvicultural treatment on the Gifford Pinchot National Forest.  Currently, disturbances that create early seral conditions favorable for huckleberry release, growth and berry production are rare.   
The Sawtooth Berry Fields (Sawtooth), located on the Mt. Adams District, were historically, and are currently, one of the most important and productive huckleberry picking areas in the Pacific Northwest (Richards and Alexander 2006; Fisher 1997; Minore 1972).  Sawtooth is located approximately 20 miles northwest of Trout Lake, Washington, and lies along the crest of the Cascade Mountain Range at an elevation of ~ 4230 ft.  Sawtooth is within the Mountain Hemlock/Big Huckleberry Plant Association Zone.  Some portions of Sawtooth fields originated in fires that occurred between 1802 and 1803 (determined by increment boring) (Martinez, J. undated).   Other portions originated from fires in the late 1800’s.  Native American ignitions in Sawtooth were documented in 1904 and 1905, and were likely initiated in order to maintain more open conditions and sustain berry production here.  Alternatively, berry drying fires left smoldering in logs may have unintentionally escaped and caused fires (Stabler (1910), Wilcox (1911), as cited in Mack 2003).  Prior to active fire suppression, Sawtooth is estimated to have encompassed approximately 6000 acres, but has dwindled to approximately 1500-2000 acres.    Minore (1972) estimates that Sawtooth is being lost at the rate of 100 acres per year.  At this rate, Minore estimates that these fields could be overgrown within 10-40 years.  Currently, much of Sawtooth is considered almost fire proof due to canopy closing, and lack of fine fuel loading (Martinez, J. undated).  
The Yacolt Burn Historical Record and Fire Control Management plan (Throp, L.M. et al. 1954) reports that 12000 berry pickers were allowed entry within the Silver Star and Lookout Mountain Berry fields during 1954.  This area receives relatively little use at present, presumably due to loss of suitable huckleberry habitat.    

The conditions at Sawtooth (as well as Silver Star and Lookout Mountain) are illustrative of the trend seen across the Forest:  historically productive fields are shrinking due to conifer encroachment caused by natural forest succession, while disturbance elements that once created or helped maintain suitable huckleberry habitat (burning,clear-cuts) are increasingly rare.   

II     CULTURAL USES
Historically, Native American berry picking camps were established in or near meadows and fire-created openings, with ready access to water.  Camps typically consisted of one or more extended family groups (Mack and McClure 2002). Berries were preserved for storage and transport by drying next to smoldering logs.  Berries (especially dried) were an important source of vitamin C for Native Americans, particularly during the winter months, when access to fresh foods was limited.  Huckleberries were also important as trade items.  

According to Hunn (1990) many Sahaptin speaking Native Americans would travel from settlements along the Columbia River to the area now known as Indian Heaven Wilderness (and environs) to harvest huckleberries, during mid August through October. During this time, families would also take advantage of the fall Chinook and silver salmon runs, by sending fishermen down to the mouths of the Wind and Little White Salmon rivers; the fishermen would then return to the camps with loads of fresh salmon.  
Based on archaeological evidence, areas on the Forest that were important berry production areas historically were widespread, and include Sawtooth, Indian Heaven Wilderness (including Indian Race Track) (Mt. Adams and Mt. St. Helens Districts), subalpine areas surrounding Mt. Adams (Cowlitz Valley and Mt. Adams Districts) (Mack and McClure 2002), Big Huckleberry Mountain, Little Huckleberry Mountain, Ekhart Point, Observation Peak, Silver Star/Bluff Mountain, the headwaters of the Lewis River, Summit Prairie, Table Mountain, Spencer Butte (Mt. St. Helens District), Hamilton Buttes, Davis Mountain, Whalehead Ridge, Tatoosh Ridge, Prairie Mountain, Burley Mountain, Coal Creek Mountain (Cowlitz Valley Distict).  
Presently, Sawtooth draws the largest number of recreational pickers on the Forest, and although the area is banned from commercial picking, it is clear that commercial pickers do utilize the area illegally.  Sawtooth includes lands that were ceded by the Yakama Nation in the Treaty of 1855.  Members of the Yakama Nation reserved the right of gathering of roots and berries in these areas.  In recognition of the importance of Sawtooth to the Yakama Nation, the handshake agreement of 1932 set aside areas east of Forest Road 24 for their exclusive berry-picking use.  Sawtooth has become increasingly important to the Yakama Nation, as other traditional huckleberry fields have been lost to succession (Fisher 1997).  The loss of productive huckleberry habitat across the Gifford Pinchot National Forest (and on the Mt. Hood National Forest), combined with increased demand for the product, is putting increasing pressure on the Sawtooth fields, including the handshake agreement area.  In fact, many members of the Warm Springs community are reported to travel to the fields “south of Mt. Adams on the [Gifford Pinchot National Forest]” to harvest, because of reductions in available berries on traditional Mt. Hood lands (Mt. Hood National Forest 2000).    
According to current Forest Service policy, huckleberries should be picked by hand, without the use of a rake, and without damaging bushes.  Historically, there is evidence that some Native American groups employed the use of rakes to harvest certain species of berries.  Presently, the Yakama Indian Nation, the Confederated Tribes of Warm Springs, and the Muckleshoot Tribe oppose the use of rakes (Huckleberry Summit 2007).  

With the increase in commercial demand for huckleberries, commercial pickers are harvesting huckleberries before they are completely ripe, which maintains the berries for longer in a condition where they may be shipped or sold.  This has led to conflicts between commercial pickers, and Native Americans and recreational pickers, who complain that the most accessible berries have already been picked before they arrive to harvest the ripe berries.  In recognition of this growing problem, the Gifford Pinchot National Forest instituted a new policy in 2005, officially establishing the beginning of the commercial season as August 15th (there was previously no date restriction).  Unfortunately, buyers located outside the Forest boundaries have not restricted their buying to meet with these timelines, and illegal commercial harvest was apparently common during 2005-2007.  Lack of enforcement has allowed illegal pickers to carry their harvest to buyers located outside of Forest Service lands without impediment.  Without a change in policy or increased enforcement, it is unlikely that conditions will improve.  In fact, the notable lack of enforcement during 2005-2007 has likely educated some commercial harvesters to the low level of risk incurred by failing to procure a permit, and in this way, non-compliance with policy may have increased as a result of the delayed commercial season.  
Currently, areas on the Mt. Adams District that experience the most use include: Sawtooth, old clear cut harvest units in the Ekhart Point, Guler Mountain and Road 65 areas, heavy thinning units, roadside corridors located along the 24, 60, 66, 65 and 88 roads, and Little Huckleberry Mountain.  On the Cowlitz Valley District, areas include:  Burley Mountain, French Butte, Strawberry Mountain, south of Walupt Lake (old clearcut units), along FR 45, in the Cortright Creek drainage (used to be good, but has lost productivity through succession), and along FR 47, in the Skate Creek drainage.  The ridges of the Dark Divide provide good huckleberry habitat and copious berries, but are little used, based on limited access (Kogut, Hoecker, Jeter, pers. comms. 2007).  On the Mt. St. Helens District, areas include the Twin Buttes and Sawtooth areas, Silver Star Mountain, the Elk Pass area located along FR 25 corridor, and along FR 83.  
A. Historic Uses and Current Uses
Big huckleberry was a highly savored traditional food, and the most important fruit for many Native American peoples, including tribes living as far north as British Columbia, as far south as southern Oregon, and as far west as Montana (Hunn 1990; Turner et al. 1990, as cited in NRCS Plant Guide).   Berries (including huckleberries), along with salmon, were one of the mainstays of the diet of Native Americans living along both sides of the Cascade Range in the Pacific Northwest (Mack pers. comm. 2007; Norton et al. 1984, as cited in NRCS plant guide).  

Traditionally, huckleberries were eaten raw, or were cooked, mashed and dried in the sun as cakes.  The Nez Perce boiled the dried berries before they were eaten.  The Stoney sometimes mixed the berries in pemmican.  In British Columbia, the Kwakwaka’wakw cooked them with salmon roe and the Sechelt smoke-dried them (NRCS Plant Guide). The Sahaptin-speaking people of the Columbia Plateau (including the present day Yakama and Warm Springs) would dry surplus berries over a fire that was kept smoldering in a rotten log (Filloon 1952, as cited in NRCS Plant Guide), a preservation method that conserves the bulk of the Vitamin C content in the fruits (Norton et al. 1984, as cited in NRCS Plant Guide).   As a highly prized and sacred food, big huckleberries were celebrated in a first fruits ceremony by many Pacific Northwest Indian Nations; the ceremony heralded the beginning of harvest season, and involved the expression of gratitude and thanksgiving through prayer and celebration.  This tradition is still practiced by many Native American tribes, including the Yakama Nation, which carries out this traditional ceremony within a longhouse built for the purpose, within Sawtooth Berry Fields on the Gifford Pinchot National Forest.    
Native use of the huckleberry fields included the harvest of other associated materials such as beargrass for basket making, collection of western redcedar roots and bark for the same reason, and collection of medicinal plants (Hunn 1990).  In addition, Bryoria fremontii, “brown hair lichen”, was collected at the same time huckleberry harvest was occurring, and was used to prepare an “Indian pudding” produced by baking underground (Hunn 1990).  
Today, huckleberries are commonly eaten fresh, baked in pancakes, pies, and muffins, dried, canned, frozen, or made into jams and jellies.  Huckleberries are also used in personal care products such as lotions and soaps, as well as in herbal remedies.  Increasingly, huckleberries are being incorporated into “value added” type products, as a result of, and contributing to, increased commercial harvest and demand.  In addition to the berries, the leaves can be used fresh or dried to make a tea, and are also used in herbal remedies.  Huckleberry foliage is also used as greenery in floral displays, and is currently available on the Gifford Pinchot National Forest for commercial and personal harvest, by permit.  

B. Current Demand
It is unclear whether personal use demand for huckleberries has increased within the last decade, since no data has been collected on the level of personal use.  We know that the Yakama Nation is increasingly concerned about the loss of big huckleberry habitat, and competition for berries with non-Indian users (Huckleberry Summit 2007).  As reported in draft huckleberry management plan from the Mt. Hood National Forest, members of the Confederated Tribes of Warm Springs are increasingly using areas on the Gifford Pinchot National Forest for harvest, as habitat declines on the Mt. Hood National Forest.  
A quote from Yakama Nation member Elsie David, from a recent Oregon Historical Society interview (OHS 2007), captures the current tone of concerns/conflicts over huckleberry harvest in southwest Washington:  
“Huckleberries are kind of a big issue right now with our people.  We have to race now, because it’s become a big commercial product.  We’re taught to wait until they’re ready and feast.  We need to pick with care, just like how any person would take care of a berry garden.  It’s just common sense.  Most of our people pick huckleberries for their own use at home or at ceremonies – that’s the biggest use – a few of our people sell to help with the family budget.  I hear comments from people that it’s like a city up there in the huckleberry fields.  We even get people who say they’ve been approached by a person who has a gun saying stay away – and this is a non-Indian – this is my picking area”.  
There appears to be a growing cottage industry capitalizing on the allure of the exotic wild huckleberry in a variety of products, including edibles such as jams and jellies, candies, chocolate, honey, ice cream (Tillamook Mountain Huckleberry), teas, and coffee, as well as personal care products, such as lotions and soaps.  According to Alexander et al. (2002), as the awareness of the high levels of antioxidants for huckleberries and blueberries increases (which is occurring, indicated by increased international exports of eastern wild blueberries), demand for leaves and berries may increase for medicinal and food use in the world market.  

Based on trends in commercial permit purchases, it is clear that commercial demand for huckleberries is growing steadily and quickly (see Figure 1).  It is likely that the level of commercial harvest reflected by permit numbers is highly conservative, given that an unknown number of commercial pickers fail to procure permits, or fail to comply with permit policy.  
Arnett (2007) summarized information from a local company that deals in native huckleberries.  According to his summary, the owner of Northwest Wild Foods, based out of Burlington Washington, grossed $750,000 in 2006, from selling frozen berries (a variety of species).  According to the Seattle times, wholesale prices paid to pickers was $18 per gallon, or $3 per lb.  
Listed below are some companies specializing in huckleberry products, which may utilize huckleberries from the Gifford Pinchot National Forest.  
http://www.montanatreasures.com
Offers a variety of value added products, including candies, chocolates, jams, etc.   

http://www.nwwildfoods.com 

Offers frozen berries, honey, syrups and jams; huckleberries are referred to as  “wild Mt. Rainier blueberries”.  

http://tillamookcheese.com/OurProducts/IceCream/Mountain_Huckleberry.aspx Offers the popular Mountain Huckleberry Ice Cream flavor, available throughout the Pacific Northwest.  

http://huckleberrymountain.com.

Offers candy, lotions, honey, syrups, coffee, tea.  

Dickey’s Farm, Bingen, Washington sells local dried huckleberries (Mack pers. comm. 2007).

The Oregon Historical Society sells a variety of huckleberry products that they commission for production under their own label, in their gift shop located in Portland, Oregon (Mack pers. comm. 2007).  

III  MANAGEMENT
A. Permit and Harvest Summary
The Gifford Pinchot National Forest has been selling commercial huckleberry permits since the early 1990’s (J. Ashe, pers. comm.) and is currently the only National Forest within Region 6 to offer commercial huckleberry permits.  Commercial huckleberry harvest permits are issued to individuals, with a limit of 400 lbs per permit, at a cost of $40.00 per permit (this was raised from $25.00 per permit in 2005).  Individuals may purchase multiple commercial permits per season (but they do not do so even when they exceed the 400 lb harvest limit, since the Forest has no way to track harvest poundage).  Personal use permits for huckleberries were issued in 1993-1994, to help assess the numbers of pickers and their hometowns, but were combined with personal use mushrooms into one permit during 1995-1996.  In 1993 and 1994, 9644 and 14,424 personal use huckleberry permits were issued, respectively.  Starting in 1997, personal use permits were no longer required for huckleberries.  On the occasion of the policy change, Forest Supervisor Ted Stubblefield stated “The personal-use permit for picking huckleberries no longer makes sense . . . . We have learned what we could from this effort, but now that the permits have served their purpose we decided to eliminate them” (Gifford Pinchot National Forest Press Release, May 21, 1997).   Since that time, an individual may harvest 3 gallons of huckleberries per year as a free use, without a permit.  Table 1 displays the number of commercial permits sold and revenues by administrative unit since fiscal year 1993. If we assume that the rate of increase in demand for commercial permits is the same as for personal use, we would approximate that 69,668 personal users picked berries in 2007 (it is important to note that the factors affecting increases in commercial use are not necessarily the same as those affecting personal use; as a result this figure is highly speculative and should not be quoted). No individual is allowed more than $200 in value of personal use products, per calendar year. 
Gifford Pinchot National Forest policy prohibits removal of berries through mechanical means (rakes or other brush disturbing devices).  Harvesting is allowed on the majority of lands across the Forest, with the exception of Wilderness areas, Research Natural Areas (RNAs), Mt. St. Helens National Volcanic Monument, and the Mineral Block.  An area within the Sawtooth Berry Fields (the area east of Forest Road 24) was reserved in 1932 through a handshake agreement between a Yakama Indian Chief and the Gifford Pinchot National Forest Supervisor, allowing exclusive berry-picking use by people of the Yakama Nation.  
Table. 1. Commercial huckleberry permits sold since fiscal year 1993, and revenue dollars generated by ranger district, Gifford Pinchot National Forest 
	Fiscal year
	Cowlitz Valley

# permits              $$$


	Mt St Helens NVM

# permits      $$$
	Mt Adams

# permits     $$$
	Forest Totals

# permits   $$$

	2007
	362                  $ 14480  
	39                $ 1560
	101           $ 4040
	502        $ 20080

	2006
	178                  $ 7110 
	46                $ 1820
	135           $ 5400
	359        $ 14330

	2005
	 97                   $ 6645  
	23                $  920
	60             $ 2400
	180        $ 9965

	2004
	111                  $ 2775
	40                $ 1000
	396           $ 9900
	547        $ 13675

	2003
	 95                   $ 2375
	30                $ 745
	180           $ 4500
	305        $ 7620

	2002
	 23                   $ 575 
	6                  $ 150
	134           $ 3350
	163        $ 4075

	2001
	 27                   $ 675
	7                  $ 175
	165           $ 4125
	199        $ 4975

	2000
	 15                   $ 375 
	5                  $ 125
	84             $ 2100
	104        $ 2600

	1999
	
	
	
	0            $ 0

	1998
	 10                   $ 250
	
	
	10          $ 250

	1997
	 5                     $ 125
	
	
	5            $ 125

	1996
	
	
	
	0            $  0

	1995
	 9                     $ 225
	2                   $ 50
	0               $ 0
	11          $ 275

	1994
	 21                   $ 525
	0                   $ 0
	83             $ 2075
	104        $ 2600

	1993
	 6                     $ 150
	0                   $ 0
	19             $ 475
	25          $ 625


Source: US Forest Service Timber Information Manager (TIM) database
Huckleberry harvest generally begins in mid to late July (depending on elevation), and extends through September, or frost.  Harvest occurring on Mt. Adams District typically begins prior to that on the Mt. St. Helens and Cowlitz Valley Districts, based on elevation (Gavenas, B.  pers. comm. 2007).  
Figure 1 displays the trend in commercial huckleberry permit purchase from 1993 through 2007.  From 1995-1999 there are many gaps in the data.  Figure 2 displays the trend displayed in Figure 1 with this problematic data removed.  There is clearly an upward trend in commercial permit purchase, which appears to be accelerating.  Note that permit purchases decrease sharply in 2005, and have failed to recover to levels we would expect from 2004 sales.  2005 was the first year that commercial huckleberry permits were issued starting on August 15th.  This policy change was Forest wide, and was precipitated by the Mt. Adams District, which received many complaints from the public that berries were being picked green, leaving few ripe berries for recreational pickers to harvest in accessible areas of the Forest.  It is possible that the drop in commercial permit sales observed for 2005-2007 (compared to 2004) is based on non-compliance with the permit policy (i.e. illegal commercial picking); in fact, many active commercial pickers and camps were observed on the Mt. Adams District prior to the August 15th opening of the commercial season, from 2005 - 2007.  Alternatively, the data may also be explained by seasonal variations in huckleberry production and quality.  Perhaps 2004 was a bumper crop year, followed by a poor year in 2005, with better years occurring in 2006-2007.  
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B. Management Issues
Huckleberry harvest on the Gifford Pinchot National Forest is a subsistence, ceremonial, commercial, and recreational use.  Each of these uses present different management issues, which are discussed separately, below.   

It is important to note that users may engage in multiple uses.  As cited by Arnett (2007), Carroll et al. 2003 point out that regarding huckleberry harvesting as either “recreational” or “commercial” is simplistic;  individuals may engage in  recreational, subsistence, and commercial picking, and the boundaries between these activities may not be distinct.  As a result, attempts to limit certain types of use, or regulate specific groups, need to take into consideration that many users may not understand limits and/or regulations, or believe that the limits and regulations apply to them.    

Subsistence use: 

Members of the Yakama Nation and the Medicine Creek Treaty tribes reserved the right, under their respective treaties, of gathering roots and berries on open and unclaimed lands.   As traditional harvest areas shrink and become unproductive, they are no longer available to tribal members for harvest.  The “handshake agreement” area of Sawtooth is rapidly declining in productivity, while overall demand for berries is increasing.  These circumstances have led to conflicts between Native American and non-native pickers, which are likely to increase as this trend continues.  Heavily used areas, such as Cold Springs Indian Camp, experience heavy use during the harvest season, causing sanitation concerns (both garbage and human waste).  Gifford Pinchot National Forest personnel are annually required to gather and remove large amounts of garbage from this area.  

Ceremonial use:

Huckleberries are considered one of the sacred “first foods” by Northwest Indian tribes, and a first fruits ceremony is held at most longhouses on both the Yakama and Warm Springs Reservations at the start of the berry season (usually late July or early August).  Ceremonial pickers from each of the longhouses are specially designated to gather berries for this ceremony.  Tribal members generally refrain from picking berries for subsistence use until this ceremony is held.  Since this ceremony occurs early in the season, finding sufficient berries to gather for the feast can be a problem, and conflicts with commercial pickers are often cited as concerns.  
Commercial use:   
Commercial harvest of huckleberries is on the increase across the Forest (Figure 2), even as huckleberry supplies decline due to loss of habitat.  Commercial use brings challenges in permit enforcement, (including harvest, camping, and sanitation elements), communication (many harvesters are not native English speakers), environmental justice, and community relations.  Though commercial use requires a permit, many commercial harvesters operate without a permit.  Since huckleberry fruit is not currently considered a Washington State special forest product (there is currently legislation proposed that would change this), berry buyers are not required to ensure that the berry pickers from which they buy have legally procured their berries.  In the town of Trout Lake, there has been explicit and vocal non-compliance with the commercial season timeline, which opens on August 15th (first implemented in 2006).   Greg Meyer, the owner of the Trout Lake Grocery, claims that he recruits his pickers, trains them to pick slightly unripe berries, and will buy from them as soon as berries are available, notwithstanding the August 15th commercial season opening date (2007 pers. comm. with Mt. Adams District Ranger Nancy Ryke).  Trout Lake gas station and cafe owner Cheri VanLaar reports that there are Yakama Indian elders that came to them before August 15th to buy berries in 2007; she feels that the August 15th commercial season opening date is unreasonable, since both Native Americans and recreationists benefit from having berries available for purchase prior to August 15th (pers. comm. 2007).  Every year, there are large commercial berry picking camps built on the Forest near prime berry picking areas.  Dispersed camping is limited to a 14 day stay per camp site (the camper must them move to a new camp at least 5 miles away).  There is no limit on number of campers per site, except in Wilderness, where the limit is 12 campers per site.  Huckleberry camps are often large, and it is probable that campers exceed the 14 day limit without detection or citation.  Garbage from these camps is sometimes stockpiled and left at the site after the residents leave.  With large camps, sanitation issues become a concern, as well.  Nearby water sources (potentially polluted by human waste) receive heavy use, which can lead to vegetation trampling and streambank erosion.  In addition, there are conflicts between commercial pickers and recreational pickers: for example, during 2007, one recreational picker approached a Forest Service Recreation Technician working near Peterson Prairie campground to report that he/she had been asked to leave a roadside area adjacent to FR 24 by a commercial picker who claimed that that area was set aside for exclusive commercial picking (there are no areas set aside for exclusive commercial picking). 
Recreational use: 

It is currently unclear what level of recreational harvest is occurring on the Forest, since data is not collected because personal use permits are not required.  We assume that many of the same issues that occur as a result of subsistence and commercial use occur as a result of recreational use.  We do know that recreational users on the Mt. Adams District have complained to front desk staff that easily accessible berry picking areas are already picked over by the time that the berries are ripe (2006 and 2007).    
In the quest for productive harvest areas, users drive off roads, and over fragile soils and vegetation.   Destruction of montane and subalpine vegetation, and compaction of fragile soils, can happen quickly, and recovery is very slow.   Once a wheel track is evident, the problem is compounded, since people are more likely to drive off the road on existing wheel tracks, giving them access to more and more remote areas.     

Conflicts between user groups: 

According to Joyce Mastenbrook (as cited by Arnett 2007), the loss of huckleberry resource that people, especially Indian people, are feeling, is 

· As much to do with a change in experience as in depletion of the resource

· About loss of specific locations that have importance

· About need for places with berries that are accessible to elders

Summary of major management issues:

· Decline in productive huckleberry habitat, leading to increased pressure on that which remains.

· Lack of clarity on policy and legal picking areas, due to inconsistent internal understanding, small scale maps, no requirement for personal use permits (and therefore direct interaction with Forest Service staff that could provide information), and language related communication problems.

· Lack of personal use permit requirement, which creates a significant data gap, and inability to manage that which we do not understand.  

· Competition for limited supply leading to user conflicts. 

· Lack of permit enforcement by Forest Service Law Enforcement Officers.  This is based on prioritization and funding.  

· Lack of mechanism for forcing buyer compliance with Forest Service policy.  This may be addressed by current proposed legislation.  

· Fragile vegetation is destroyed, and soils erode as vehicles are driven off the roads to reach new picking areas.  

· Sanitation facilities are often inadequate, which creates a public health risk.  

· Littering, causing the Forest Service substantial expense in litter removal and dumping on an annual basis.   
C. Data gaps

1. Although we recognize that berry demand has increased sharply during the past decade, we have no data on the level of free use harvest, since we lack a mechanism to track this use.  How many gallons are being collected under free use every year, and where from?  This is the single most important data gap.   

2. What is the effect of annual harvest on the long-term health and productivity of big huckleberry shrubs at intense use sites such as Sawtooth on the Mt. Adams District?   

3. Are current levels of human harvest impacting wildlife populations (particularly bears)?

4. What are the best methods for maintaining currently productive habitat, reclaiming previously productive habitat, or creating new habitat? 
5. How much illegal commercial harvest is occurring?  What are the best strategies for addressing this problem?
6. Can the current and anticipated levels of huckleberry harvest be effectively regulated and managed?  How might this be achieved?  

7. We lack detailed demographic data on harvesters, limiting our ability to provide appropriate educational materials (language gaps).  In addition, this raises the question of whether the Forest Service is ensuring equal opportunities for forest access for marginalized groups.  
8. What may we anticipate the effect of global warming to be on huckleberries, particularly big huckleberry?  
IV  SUSTAINABILITY AND MONITORING
A. Determination of Sustainability
Because big huckleberry is a widespread species, with wide ecological amplitude, a long life span, and the ability to persist indefinitely in forests in various seral stages, it is unlikely that there is substantial risk to persistence of the species on the landscape as a result of berry harvest.  However, the sustainability of harvest for wildlife and humans, including members of the Yakama Nation, is in question.  Whereas plants may persist in suboptimal conditions for long periods of time, berry production slows substantially or halts under these conditions.  Members of the Yakama Nation and the Medicine Creek Treaty Tribes reserved the right, under the Treaties of 1854 and 1855, of gathering of roots and berries on the Gifford Pinchot National Forest.   As traditional harvest areas shrink and become unproductive, they are no longer available to tribal members for harvest.  It is clear that the Gifford Pinchot National Forest is rapidly losing the ability to provide for this right through loss of productive habitat, and that, without active restoration of habitat, this trend will continue.   In an atmosphere of increased demand, with ecological processes inexorably leading to decreased habitat and berry production, there will be increased conflicts between and among wildlife and human user groups.  It is unclear whether Forest Service administration will be able to effectively deal with these issues, given current funding constraints.  
B.  Recommendations 
1. Re-institute the personal (free) use huckleberry permit, to generate data that can be used to help determine current use levels, trends over time, and help determine sustainable levels of harvest, and appropriate areas of harvest.  Consider self help stations (such as used with free Wilderness passes), to reduce impact on front desk staff.  
2. Increase staffing that can monitor use and enforce compliance with permit policy.

3. Support (to the level practicable as a federal agency) Washington State legislation that proposes Vaccinium berries be regulated as a special forest product.  

4. Martinez (undated) recommends creating a permit system to limit access to the [Sawtooth] fields in order to reduce the impact on the dwindling huckleberry crop and management acreage.  The idea that there may be a need to limit harvest in certain areas is worthy of consideration.  The ability to enforce closures (if the determination was made that any were needed) would be dependent on increased law enforcement staffing.  This suggestion should certainly be re-visited when more accurate data on current use levels (lbs of berries being harvested, and where from) is available.  In order to procure this data, a personal use permit system will need to be implemented, and records on commercial permits will need to accurately reflect use levels (we recognize that there is currently some level of non-compliance).  It may also be necessary to actively monitor use of popular sites.  
5. Explore ways to limit ecosystem damage (i.e. off road vehicle access, garbage, sanitation) in and adjacent to popular berry picking areas, while maintaining foot access for harvesters (a possible alternative to closures).  Examples might include boulder placement, temporary dumpster installations, restroom (or Sani-can) installation.   
6. The Sawtooth Huckleberry Restoration Project is currently in the planning stages on the Gifford Pinchot National Forest.  This circumstance creates an opportunity to incorporate an experimental element into the project design, which will allow us to address questions on the relative efficacy of different methods of canopy reduction, etc.
7. Establish a long term monitoring project designed to track the impacts of annual harvest on huckleberry plants, and huckleberry habitat.  Explore partnership opportunities with Universities, Tribes, etc., to help achieve this monitoring work.  
8. Examine how commercial, subsistence, and recreational huckleberry harvest contribute to the Forest Service mission, and specifically the Gifford Pinchot National Forest mission/management goals.  For instance - Is one type of harvest (such as subsistence) more important than commercial and recreational harvest?  Does commercial harvest prevent subsistence and recreational users from enjoying their rights to the extent that it should be limited or eliminated?  Are current levels of human harvest impacting wildlife?   In a climate of decreasing availability and increasing demand, addressing these questions will help lead to considerate management.   

9. During planning processes and decision making, fully acknowledge that for members of the Yakama Indian Nation (and other First Nations), the huckleberry is not a commodity to be valued purely on an economic basis.  It is a sacred food, and more akin to a child than to a dollar.  To quote from the 2007 Huckleberry Summit, “plants and animals were the first people”.  

10. Consider whether creating specific “cultural use zones” as described by anthropologists Blackburn and Anderson (1993) (as cited in Fisher 1997), would help address management issues.  “Cultural use zones” are defined areas managed for specific purposes and with Indian participation, which provide a measure of social justice, and a means of preserving indigenous resources.  Sawtooth and the Handshake agreement may be considered an example of a “cultural use zone”.  A similar concept is that of a “cultural landscape”, as defined under FSM 2364.41f.  
11. Work with the Yakama Nation to identify priorities for restoration, and opportunities for work and/or funding partnerships.  
C. Monitoring Needs
The Gifford Pinchot National Forest needs to better understand the demand and supply dynamics of big huckleberry, including:

· How much commercial harvest is occurring, in comparison to subsistence and personal use harvest? 

· Where is use currently concentrated, and where might we anticipate future use to be concentrated?  

In addition, basic information about the long term effects of harvest on plants and sites is needed: 

· What are the effects of intensive use on the big huckleberry plants and annual berry yields?  

· What are the effects of intensive use on the landscape in these areas?  For instance, wheel tracks, soil compaction, fire rings, garbage, waste, etc.   
Finally, additional information is needed on effective methods of restoring and/or maintaining huckleberry habitat and berry production over the long term.  
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