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Foreword

By Inez Bill
Tulalip Tribes Rediscovery Program Coordinator

LOQ@S 6SSy (FdAKGI GKIFIG SOSNBGIKAY3I 6S R2 0S3IAya

Our teachings tell us that before we harvest a plant, we say a prayer to show our gratitude for
what the plant provides us, and tet it know how we will use it. In that way, we are honoring
its spirit.

Our ancestors had a strong connection to our natural world. We see ourselves not as separate
from or over our environment, but as equals with the plants and animals and altwfen The
environment provides for all of our needs; that is how our ancestors survived.

All things in our environment are a giftfoods to nourish our bodies, medicine to heal us, and a
spiritual connection that brings us into our values and teachings. Our teachings tell us not to
take more than we need, not to waste anything, and to share our harvests with others in a
generous and kind way. This will allow these gifts to nourish ubarmdir medicine.

Our people were never arrogant; they were humble and respectful. If the animals, plants,
minerals, waters and all that is in our natural environment are to remain for us, we must show
them respect and treat them in the right way.

Our native foods not onlyourish our bodies, they also feed our spirit.

Huckleberry is a food and medicine to our people. Our ancestors visited certain areas for
gathering berries. They knew where the berries were growing, and what companion plants
might be growing there too and how to use them. The knowledge of plant uses was at times
handed down through generations, or a spiritual communication could be received to help the
person that was in needOur people took care of our harvest areas, neverrbaevesting any

one area. They had choices of where to go and would rotate among them, leaving some areas
alone. Sometimes families had certain harvesting areas they would go to; these areas would be
known and respected by others in the community. Otheres, saltwater people might trade

for berries from people living farther upriver and in the mountains.

Today we continue to take care of our harvest areas so that we can go back to that same area

and gather again. After we harvest, we wantittolobRl1S ¢S 6SNBy Qi SGSNI (KS
able to gather a little extra, we share with our elders and others who cannot harvest for
GKSyaStgSad LIQa Ffaz2 OGSNBR AYLRNIFIyG G2 6S lof
Al A& f A1 SNEBR2O I NS 2 RifsRaNOKabd ridfivelfoa8sivie are following

our teachings, and showing that we are rich in our culture.



The foods of our people, like the berries and nettles and many others, are proving to be above
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when diabetes is epidemic on our Reservation, we know that huckleberries serve as one food

that our people can safely eat without elevating their blood sugar level. Thinking-baak

people, our ancestors, were on the right track. They had the foods that took care of them, and
provided for all otheir needs.
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important is that we continue to carry forward these teachings and values of respect, and of

taking care of our environment. As an example, think about going to the market to buy
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gathering our Native foods, we are reminded of the teachings,tarstiay connected to our

environment. We need to remember and share these teachings and values.

Huckleberries and all the plant foods and medicines were so important to us that our people
included them in our Treaty! These were resources our ancestagred for us so that we

would be able to continue our way of life. We need to fight, just like they did, for the things our
people use and need fight for the things our ancestors laid out for us in the treaty.

Approximately 18 years ago, | was preparing for a memorial ceremony and had the opportunity

to go to Mount Adams to pick huckleberries. | was alarmed to see for myself that this area that

was the gathering area of the Yakama Nation for generations, wasaged. The damage was

very evident. Without having to leave my vehicle, you could see plants that were destroyed to

create harvest trails. There were tribal members there trying to harvest berries to put away for

the year. We were told by them that themwere commercial harvesters getting coolers full of

berries to sell to restaurants so they could serve huckleberry pancakes or pies. | was very
RAAGdZNDSR o0& GKAAa YR glyid (2 0SS adaNB GKAa ¢2)
Snoqualmie Nationdtorest.
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Henry and | thought a lot about our winter ceremonies; we didwant to see a time where we

would go to a gathering and not have any of our Native foods at the table because they were no

longer available. Today, it is not only important that we continue the struggle to uphold our

treaty rights, but we need to campaidor the health of our resources and access to our

mountain areas. | hope this report will support our work to continue the lifeways of our

people.



Preface

In November of 2007, the Tulalip Tribes signed the first negotiated tribal govertonent
governnent agreement with the U.S. Forest Service on the Mt. Ekequalmie National Forest (MBS).
This agreement was initiated by Tulalip to address concerns over conservation and access to natural
resources and culturalimportant places within the Nationkbrest. One resource of concern to tribal
members is the Mountain HuckIl eberrrwdc"oery, i n the Lu

For t hous andg c déspghedas aninfportant food, medicine and trade good to
the tribal Coast Salish peoplesf t hi s region, including Tulalipdbds a
processing of large quantities of mountain huckleberries was an integral part of the seasonal round of
food gathering activities as well as their social, cultural, and spiritual livasl855, with the signing of
the Treaty of Pt. Elliott, predecessors of the Tulalip Tribélse Skykomish, Snoqualmie, Snohomish and
other allied bands ceded thousands of acres of land in what is now a national fiirediit. Baker
Snoqualmie. Theirrecestors, some of whom lived along the western slopes and mountain valleys of the
Cascade Mountains, were relocated, along with other native peoples along the lower rivers and coasts, to
a small saltwater reservation on Puget Sound. This area, thatbdcdime A Tul al i p Reservat.i
quite a distance from the mountain territories and many of the higher elevation hunting and berrying
grounds.

When treaties were being negotiatethal leaders insisted they retain their rights to hunt, fish
and gathe plants and other natural resources in their traditional places, including their mountain
territories. These are considered tribal HAreserve
Treatycontinued access to and use of these lands and resources outside of the reservation. They are not
rights granted by treaty, rather they are rights Tribes have always possessed, and deliberately retained for
their people through the Treaty process.

While patterns of use and access changed significantly with the signing of treaties, movement to
reservations, and the conversion of many of these former Indian held lands to privately held parcels,
gathering of huckleberries and other mountain plants and nbtesaurces continued, and today remains
an important cultural practice to Tulalip members and to those of other Coast Salish Tribes. Public lands
like the Mt. BakeiSnoqualmie National Forest (MBS) play an important role in providing these-treaty
resened traditional foods and medicines.

Maintaining an adequate suppdy and access to plants, like mountain huckleberry, on the Mt.
BakerSnoqualmie National Forest is critical to Tulalip and other area tribes. Tribal members worry that
a growing regionapopulation will continue to increase demand on huckleberaiedpotentially other
mountain plants. They have observed how many of the berry patches that they use currently are becoming
overgrown by conifers, and that fewer new areas are availabletage their previous patches. Tribal
members are also concerned about potential road closures or land status changes that might reduce
access, a changing climate that may not favor mountain huckleberries, and the lack loagglote
information on thetstus of huckleberry habitat and use on the National Forest and a management plan to
ensure their sustainability.

Tulalip and other area tribes with reserved treaty rights to gather plants on ¢peseand
unclaimedands have a strong interest and sfgrant stake in the future management of these lands and
resources. We have worked steadily over the last several years with federal agencies, such as the U.S.



Forest Service, encouraging a greater focus ontitaber plant resources, like mountain huetberry.

We have also promoted managing for an array of forest stand ages and habitat types to encourage a
greater diversity of plant and wildlife specibsit more closely resemibthe mosaidike pattern of plant

and animal communitigsre-dating pioneersettlement in the miti800s.

We have worked with other Tribes in the region on issues related to treaty gathering on public
lands. In 2011, Tulalip coordinated and hosted@¥ symposium on tribal plant gathering on public
|l ands: i Suuslttauirnei:n g MaunragGe ment and Access to Tradi
invited other Tribes using MBS forest lands to Tulalip to hear about and provide their thoughts and
suggestions on the development of this baseline huckleberry study on the MBB#&iibution and
RecreationaHarvest of Mountain Huckleberiyr v d ¢ "inghg Mt. BakeiSnogualmie National
Foresbt akes advantage of Tulalipbés cooperative relat/|
tribal and ForestService resources aneipertise, contributions from other area Tribes, regional egpert
Our work together produce this document reflectsrautual desire to ensure a diverse and resilient
landscape, where culturally important species like mountain huckleberry may be suatainedeed,
thrive.

I n 2008, Tul al i-Hpu cfkolreredr rtyh eC dinGmeidtatre e o, a | oi nt
teachers and technical staff from Tulalip and staff from the Mt. B&kegualmie National Forest. The
purpose of the Committee was to podendialog between the Tribes and the Forest Service about
mountain plants and plant gathering and their place in Tulalip culture, and to voice their concerns about
the health of plants growing in their ancestral territories. The Committee publishea aganda for
action that pointed to the need for better information on the distribution and status of mountain
huckleberry and of current huckleberry harvests on the forest. This collaborative Roitest Service
study of huckleberry habitat amdcredional harvest on the MBS was undertaken in response to this
recommendation.

As ancient stewards of the mountain areas and natural resources of the Coast Salish Sea
ecosystem, tribes bring with them thousands of years of knowledge, practicdatiodstgp with the
environmenthat has been handed down from generation to generation. Although tribal engagement in
the future management of their mountain homelands and {resé¢yved resources is a matter of good
governance, it also offers a vasusce of practical experience and knowledge for the benefit of all people.

Tribes recognize that over the last emendred and fifty years, huckleberries have come to be
important to nortribal residentswho appreciate huckleberry both as a food, andrasutdoor
experience and tradition. These harvesters have many of the same concerns about the sustainability of
huckleberry on public lands. It is our hope that by working together with federal land managers and by
undertaking some of the needed stuthesssess the status of huckleberry and their harvest on the MBS,
we can help to ensure the health and sustainability of mountain huckleberry for all who value it for many
generations to come.

Libby Halpin Nelson, Editor
August 7, 2015
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places and communities throughout the Cascades. This work traces both the

creation and maintenance of a colonial landscape and new collaborative relationships between Coast Salish

people, land managers, forest and wildlife ecologists, archaeologists, animals, plants, and the landscape itself.
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Henderson and C. Ringo to develop species habitat models and maps for various species considered rare, or of
cultural or economic interest. She has a B.S. and M.S. in Biology-Plant Ecology from Western Washington
University, and a Ph.D. in Ecosystem Science from the University of Washington, College of Forest Resources.
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Introduction and Project Overview

rvdec ‘or@/lqantain Huckleberriesfacciniummembranaceurand otheVaccinium

species) are valued by western Washington Tribes as a subsistence, ceremonial and cultural
resource. The archaeological record shows a very long relationship between native peoples

and the western Cascade Mountains, dating back at least 9,000 yeafs: &pecveries of

mountain huckleberry drying trenches have been found dating back 2,500 years or more.

Tribes know, and the ethnographic record confirms, that before European settlement their
ancestors set fire to huckleberry habitat and used othersmeareate or maintain the open

conditions that favor huckleberry growti.hr oughout t he pl antdés r ang
fire in a variety of sitespecific ways to prevent conifer encroachment into existing

huckleberry meadows and to create new ones.

In 1855, The Tulalip Tribes, as well as other Point Elliot Tribes of western Washington,
entered into a treaty with the United States that reserved tribal hunting, fishing and gathering
rights onoff-reservatioriands, whichnclude thdands in the MtBakerSnoqualmie

National Forest. The Forest Service recognizes these tribal rights to continue to practice their
treatyreserved rights on NFS lands.

Non-tribal users also rely on huckleberries as a source of subsistence, recreaisanand

outdoor e&perience. In addition, wildlife- primarily bears, along with elk, deer, coyotes,
chipmunks, ground squirrels, bird and insect specidse pend on t he shrubséo
berries for critical forage.

A common perception among tribal people today & thany of their formerly productive
harvest areas are now degraded or have disappeared entirely. In the U.S., the majority of
mountain huckleberry habitat occurs on public lands managed by the U.S. Forest Service
(USFS). Itis generally acknowledgdtht management practices on public lands over the
course of the past century have resulted in a declining area of suitable huckleberry habitat
and productivity. Huckleberries decline as the tree canopy becomes denser, and increase
after canopy reductionOver the past several decades, a changing fire regime on national
forests, resulting from prohibition of traditional Native American burning in the late 1800s
and early 1900s, and more generalized fire suppression policies of the early areshtuarg
cortributed to a decrease in meadow habitats on national forests across the west. More
recently, and in the Pacific Northwest specifically, decreased logging and the designation of
management units as fALate SuccesslanoM¥®4, Reser
has alsa@ontributed to huckleberry habitat decline, with the decrease in logging of upper
elevations potentially the biggest factor on the MBS today.



In recent years, The USFS has been working closely with the Tulalip Tribes to address our

needs and concerns regarding resources on national forest lands. Maintaingsgeftion

access to and harvest of mountain huckleberries, and being able to retain and in some cases
revitalize these cultural practices, is criticatreatytribes likeTulalip, as well as other

western Washington tribes. Tul ali pds reseryv
reservations in western Washington, does not support all of the foods, medicines, materials

and certain physical landscapes necessasygtain tribal culture; historically, tribal people

sought these resources across a large and varied landscape.

In light of the increasing demand for huckleberries, potential climate change impacts,
projected regional population growth, and potentialdr closures, Tribes are increasingly
concerned about their ability to gather huckleberries and other traditional foods and
medicines now and their sustainability for future generations. This study grew out of that
concern.

Purpose and Structure ofthis Report

In an effort to address these tribal concerns about treaty gathering of mountain huckleberries,
Tulalip and the U.S. Forest Service worked cooperatively to develop this study. We agreed

that critical baseline information was neededtoservelasu i | di ng bl ockso f or
manage and sustain huckleberry habitat on the Mt. Bakequalmie National Forest. This

included information on the current status and distribution of huckleberry habitat, as well as

the current mountain huckleberry harweg levels by the public. While it is known that

several huckleberry species are harvested on the MBS, we chose to focus on Big Huckleberry
(Vaccinium membranaceubougl.), since it appears to be most commonly targeted by
harvesterand itshabitat is ale largely representative of these other mountain huckleberry

species.

To collect this baseline technical information for mountain huckleberry, we contracted with
regional experts on huckleberry in the western Cascades specifically to:

1 Develop a habitat odel and map for big huckleberry that shows the known
occurrence and potential habitat of big huckleberry for the Mt. B8kegualmie
National Forest.

1 Develop a research plan and conduct an exploratory study to assess current
recreational mountaihuckleberry harvesting levels, practices and harvester
knowledge on the Mt. Bakeé3noqualmie National Forest



Contributors to this report have collaborated in developing a series of key findings and
recommendations for the future management and susiléyabbig huckleberry and
huckleberry gathering into the future. The results are contained in thispénteeport

The Tulalip Tribes are supporting these specials&tadies of habitat and harvéstassist in
providing some of the informatiorerded to initiate huckleberry planning on the forest, and
other higher elevation species of ecological, cultural and recreational importance.
Information presented in this report will serve as baseline information on current early
successional mountain lhigat type, and will enable monitoring of forest succession,
management actions, effects of climate change, and other pressures on the resource. It will
also provide information about the recreational harvest of huckleberries on the MBS, and
serve as anvaluation of various techniques useful in understanding the harvest and demand
for this berry on the MBS. Results from this work should help to evaluate potential impacts
of road closures proposed on USFS lands to ensure access to important cultueibitand h
areas, and enable evaluation of other USFS proposals and actions to the degree that they may
impact these important plaand treatyesources.
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Part A: Distribution of Big Huckleberry in the Mt. Baker -
Snoqualmie National Forest

Known Occurrence and Potential Habitat Map for Big Huckleberry (Vaccinium
membranaceurDougl.) on the Mt. BakeSnoqualmie National ForegRobin Lesher, Jan
Henderson and ChriRingo)

A-1



A-2



Executive Summary

Big huckleberry is widespread on the Mt. Baksroqualmie National Forest. The species
was documented on 1,287 U.S. Forest Service (USFS) ecology plots, abthitdoéthe
total plots. Big huckleberry was most frequent and abundant near the crestand

shadow areas. It does occur in the higher precipitation areas as well where it is typically
restricted to warmer or drier microsites. The potential habitat map shows this distribution

pattern as well.

Big huckleberry is primarily a species ofésted habitats. It is considered an early seral
species as it is found to be most abundant in open conditions following disturbance on forest
sites, such as logging or fire. It also appears to require full sun or partial shade to flower and

fruit abundatly.

A potential habitat map was developed using data from 3,148 USFS) ecology plots on the
Mt. BakerSnoqualmie National Fore@¥IBS) (FiguresA-2, A-3, A-2.1-A-2.6). It shows the
distribution of four classes (High, Moderate, Low and Not) of potential habitsfakeinium
membranaceur(W AME, big huckleberry, mountain huckleberry, tHeaved huckleberry).
TheHigh habitat class represents much of the potential duafoit big huckleberry on the

MBS. The map of the four habitat classes is showigimesA-3, A-2.1-A-2.6, where the

High habitat class is shaded blue. This map is compared to USFS maps of Land Use
Allocation (LUA), stand age less than 80 years ands@@agures A3.1-A-3.6).

The area mapped as High Likelihood Habitat covers 508,636 acres or 29.2% of the National
Forest, with 95% of this habitat class occurring in reserved lands (such as Wilderness,
Administratively Withdrawn or Lat&Successional Resas)(TableA-1, Fgures A3.1-A-

36 The area of High Likelihood habitat in the
22,000 acres, with the highest amount on the Snoqualmie Ranger District, followed by the

Mt. Baker District. Matrix is the land asallocation that is available for timber harvest and

has the least constraints for management under direction of the forest plan.
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Introduction and Background

Big huckleberry Yaccinium membranaceyns a species of the Pacific Northwest and is commonly

found in the Cascade and Olympic Mountains. It is also known atethred huckleberry or

mountain huckleberry, or by its abbreviation AV
south throughhe Cascades of Washington and Oregon into northern California, and east to the

northern Rocky Mountains of Idaho and Montana (Hitchcock and Cronquist 1973).

In Washington and northwestern Oregon, it is a widespread in the dry part of the maritons regi
and the wet part of the dry interior regions at-#mdipper elevations. Big huckleberry is most
common on volcanic soils in the Cascade Mountains from just north of Mt Rainier and south into
northern Oregon. It is shade intolerant and reproducesdyy, or vegetatively by layering,
spreading from the root crown and by sprouting from roots. By being such a prolific vegetative
reproducer, it can persist in areas where it may be difficult or unlikely to reproduce by seed.
However, this species is ndtizomatous as has been previously reported in the literature.

The North Cascades of Washington, which is the study area of this project, represents the cold, wet
end of the range of big huckleberry. As the environment gets colder or wetter, this spedseto

occur more commonly on southerly aspects and drier topographic positions. Big huckleberry is
found at middle to upper elevations, in the Pacific Silver Fir, Mountain Hemlock, Subalpine Fir and
Subalpine Parkland vegetation zones, and occupiesgites than the other huckleberry species in
northwestern Washington (Henderson et al. 1992). It is most common in the area described as the
Mountain Hemlock/Big HuckleberriylenziesiaWhite RhododendroBeargrass Plant Association
Group (PAG) and thPacific Silver Fir/Big HuckleberryWhite RhododendreBeargrassAlaska
Huckleberry PAG (Henderson and Lesher 2012).

Big huckleberry is primarily a species of forested habitats and can be found in many places where it
does not readily flower or fruit. Hse conditions are usually related to the density of the tree layers,
as big huckleberry appears to require full sun or partial shade to flower and fruit abundantly. Big
huckleberry is most abundant in open conditions following disturbance on foresasddbus is
considered an early seral species. While huckleberry plants do not readily burn, the mature forests
where they typically occur can burn under the right conditions of moisture and wind.

Big huckleberry can also occur in some specializedforest sites. These can range from dry
microsites in primarily wet environments, such as along the edges of wet meadows, to very dry sites
at lower elevations. While these sites are open enough for it to flower, it is usually not common there
and ofterdoes not flower and fruit successfully.

As a species primarily of forested habitats it can persist through a long period of forest domination,
perhaps 2000 years. It does not usually flower in this situation and may eventually die out if the
shade persists too long or is too deep. Howekerability to survivesuch long periods allows the
species to resprout and regrow following forest fire, rather than relying solely on seed reproduction
and recolonization.

It has thus adapted to areas with a fairly frequent (evenB8000/ears) patterof wildfiresd that is

it tends to occur in the drier and more fire prone habitats at upper elevations in the study area. Once
the overstory of trees is killed by fire (or by logging) the surviving roots or root crowns can usually,
and often vigorouslyasprout. Once it starts to regrow, it can spread from the original sprout in
expanding circles of newer regeneration, forming distinctive clones. As the outer stems have a
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competitive advantage due to more free space, they are more vigorous but maytyrard as
much as upward, making them susceptible to layering (i.e. rooting from the stem). Roots extending
from the main or original root crown may also send up new vegetative stems.

As big huckleberry typically reproduces vegetatively, it tendsdagn clumps. This pattern is

easily seen in communities with a dense covering of big huckleberry. Each clone, or group of stems
all originating from the same root stock, may be recognized by its clumped structure. Often such a
clone will show differenes in leaf or fruit color, phenology or even color or flavor of the fruit.

Plants growing near conifer trees appear to have an advantage as they are often more vigorous and
the fruits may even be larger or more plentiful. When cut, burned or broveggukars to have a

good ability to resprout or regrow.

Big Huckleberry, like most other species, is sensitive to length of growing season for fruit

maturation. It has been noted that years with heavy or late lying snow pack may delay flowering.
Thiscoul d be a problem for seed and fruit product
(bumblebees) are not present at the time of flowering. Similarly, if the fall is early, the fruit may not

have time to fully develop. Such phenological effects owdking and fruiting may not affect the

entire population the same way, as some plants at the dry or warm fringes of the range may find such

a season particularly good for them. In addition to relying on bees for pollination, seed

dissemination occurs lyirds, bears and other animals that eat the fruit and disperse the seeds.

This species has evolved in and has adapted to changes in climate. Climate is currently changing and
has always been changing. Probably all Pacific Northwest plant species ¢ravetic makeup

adapted to major climate changes, like those that occurred in just the last few million years (the
Pleistocene epoch).

During the last 1000 years the study area has experienced a wide range in climates. It started with a
warm and relately dry climate (the medieval warm period). Then there was a period of dry and

cold, then wetter and colder and then a warmer climate. The cold period from about 1300 to about
1800 is called the "Little Ice Age" (LIA).

Since the coldest part of theA,Ibetween the years 1500 to 1700, climate has been warming and
precipitation patterns have also changed. During the cold and wet part of the LIA big huckleberry
was probably much less abundant in this area and almost certainly there were few yeants in whi
could complete its flowering and fruiting cycle. It is likely that during the current warming phase of
the longterm climate cycle, this species has expanded its range in our area, becoming much more
abundant than in previous centuries.

Big huckleberry is prized for its abundant and flavorful fruit, and is an important cultural and food
species for tribal cultures of the Pacific Northwest. It is also valued by recreational pickers and
commercial harvesters, and there has been incre@seest in this species in recent years. Fruit
production is higher in early seral communities, and in open or partially open forests. With a decline
in timber harvest and wildfires in upper elevation areas, suitable habitat conditions for fruiting has
declined, and there is concern for sustainable fruit production to meet tribal and other demands.

A collaborative project between the Tulalip Tribes and the Mt. B&kequalmie National Forest

was funded by the U.S. Environmental Protection Agencydeighe and develop critical baseline
information needed for the development of a plan to manage and sustain big huckleberry habitat.
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Our part of the project was to map the known distribution and potential habitat of big huckleberry for
the land area of thiglt. BakerSnoqualmie National Forest.

Potential habitat is defined as those areas where the environmental conditions exist that are
comparable to known sites of occurrence for big huckleberry. However, big huckleberry may not
actually occur in all aresamapped as potential habitat because of microsite or forest overstory
conditions. Potential habitat represents sites where it is possible for big huckleberry to occur, given
appropriate stand conditions.

Baseline information of the spatial and ecolobaiatribution of big huckleberry is needed for the
development of a plan to manage this important resource for sustainable production. Species habitat
models have emerged as an important tool to address the ecology and spatial distribution of species
andto support resource management and conservation biology. Understanding the ecology of a
species, and its distribution across the landscape is the basis for addressing questions of habitat
requirements, amount and distribution of potential habitat, amdgesment needs. The information
presented here on big huckleberry distribution, abundance, and modeled potential habitat can be used
to identify potential areas for harvest and stand treatments to enhance huckleberry growth and fruit
production, and to e address questions regarding sustainable harvest and management of this plant
resource.

Objectives

Our objectives were to provide a map showing known occurrences of big huckleberry on the Mt.
BakerSnoqualmie National Forest (MBS); produce and védidamap of potential habitat for big
huckleberry for the MBS, and provide additional GIS layers such as stand year of origin, land
allocation and roads to enhance the potential habitat map and subsequent interpretations. The
purpose of this project is fwrovide baseline information and develop new information that can be
used in developing a plan to manage and sustain big huckleberry habitat on the MBS.

Study Area

The study area encompasses the greater Mt. E&xikegqualmie National Forest, an area of
approximately 1.8 million acres (Figufe-1). The climate varies from wet maritime along the
western front of the North Cascades, to relatively dry and somewhat continental in tteadomw

areas of Mt. Rainier and Glacier Peak, and near the CascatleTove annual precipitation

(averaged by two acre pixel) varies from a minimum of 39.8 inches to 207.3 inches with a mean of
101.8 inches. The range in mean annual temperature is frofF11®.53.2 F with a mean of 40°0

F (Henderson et al., 2011ajhe lowest elevation is 275 feet and the highest elevation is on Mt.
Baker at 10,785 feet. The vegetation is dominated by coniferous forests primarily in the Western
Hemlock and Pacific Silver Fir Zones (Henderson et al. 1992).
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Vaccinium membranaceum (VAME) Study Area
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FigureA-1. Big HuckEberry distribution and habitat model study area on the Mt. Balkequalmie National

Forest, Washington.
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Known Occurrence of Big Huckleberry on the Mt. BakerSnoqualmie
National Forest

This project used U.S. Forest Service (USFS) Ecology Program plot data to map the known
occurrence of big huckleberry on the Mt. Balssroqualmie National Forest, and for analysis and
development of a potential habitat model and map for big hucklebelney EGology plot data were
collected from 1972011 on the Mt. BakeBnoqualmie National Forest as part of the USFS Pacific
Northwest Region Ecology Program to inventory and classify potential natural vegetation for
national forest lands in Oregon and Wasjton (Henderson et al. 1989, Henderson et al. 1992,
Henderson et al. 2011b). Potential plot locations were located on a systematic grid using the center
of each section (square mile) of land as a target point. This assured that sample plots would be
distributed evenly across the Forest and be located without bias by the field crews (Henderson et al.
1992).

Big huckleberry is widely distributed across the Mt. BaRapqualmie National Forest. The known
occurrence of big huckleberry is shown in FigAr2, and displayed as two abundance classes (plots
where big huckleberry cover wasl0%, and plots where blguckleberry was present and less than
10% cover). Big huckleberry was present on 33% of ecology plots (1,287 of 3,881 plots) on the Mt.
BakerSnoqualmie National Forest. There were 428 plots where abundance of big huckleberry was
10% cover, representy 33% of ecology plots where big huckleberry occurred. Distrate snaps

are found in Appendix 2 (Figures21-A-2.6) that display plot locations by big huckleberry
abundance or not present.

Potential Habitat Model and Map for Big Huckleberry

Background and Model Development

The species habitat model is an application in the USFS Potential Natural Vegetation (PNV) Model
developed by Jan Henderson (Henderson et al. 2011a). The USFS species habitat model developed
by Lesher and Henderson was docutad in the doctoral dissertation by Lesher (2005). We have

used this approach to successfully model and map potential habitat for over a dozen rare species for
the Survey and Manage Program under the Northwest Forest Plan. We also used this approach to
develop a map of potential habitat for an economically important forest piiodalzl, for the

Olympic National Forest (Lesher et al., 2008), and previously for big huckleberry as a preliminary
model.

This modeling approach is an environmental gradieodel. A basic assumption of this model is

that the frequency of occurrence and abundance of a species along an environmental gradient
resemblesabe haped distribution. That is, there 1is
opti mumo wh etaleonditions are most faeorable for the species (i.e., the top of the bell
shaped curve) and where the species achievesdtegt abundance or frequencig(ffe A-1.1).

Also, the two tails at the edges of the distribution curve are places alogigthent where the

environment is less favorable, and the species becomes more limited in distribution until it is
eventually absent. At the edge of the speciesbd
environmental factor, there arerapensating factors that may allow the organism to survive in a less

than optimal environment, as it becomes more and more restricted to suitable microsites.
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FigureA-2. Known distribution of big huckleberry by abundance classes for the Mt. Eaagualmie National
Forest based on USFS Ecology plot data.
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