UNITED STATES DEPARTMENT OF AGRICULTURE

- FOREST SERVICE

4060

ESTABLISHMENT REPORT

' PROPOSED BUTTER CREEK RESEARCH NATURAL AREA

U.S. GOVERNMENT PRINTING OFFICE : 1973 0—522-184 6200—M7 (10/73)




" DESIGNATION ORDER

By virtue.of the authority vested in me by the Secretary of -
';Agriculﬁure under regulation 36 CRF 251.23, I hereby designate_
as the Butter Creek Research Natural Area the lands déscriﬁed

iﬁ the preceding report by C.T. Dyrness, J.F. Franklin, énd
_E.E. Smith,_datgd February 28, 1974: Said lands shall hereafter
. be administered as a research natural'éfea subject to tﬁe said

regulations and instructions thereunder.'
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'--ESTABLiSHMEN‘T REPORT FOR THE BUTTER CREEK - -
: RESEARCH MATURAL AREA (Forest Serwce cOmponent) e
o Wlthln the Glfford Plnchot Natlonal Forest

Lew:s County, Washington

':Pr}ncipal Distingoishfng Features

- The natural area contains 560 acres of a subalplne mosaic cons:stlng o
of shrub communities, scattered trees over shrubs, rock outcrops and :
~ talus, and closed forest stands all situated, for the most part, on .. L -
_precipitous mountain slopes. -Approximately half the area is made up. Sl
- of closed forest containing old-growth Douglas-fir (Pseudotsuga
menziesii), western hemlock (Tsuga heterophylla}, Pac:fic snlver flr
:-(Ables amabllls) and noble fir (Abies procera) LT

JustlflcatIOn-

The establishment of thls proposed addltlon on Natlona] Forest fxi[:_f_
land will greatly increase the scientific and educational usefulpess - .. -
of Butter Creek Research Natural Area. Previously, this natura1_area c e
was restricted to lands within Mt. Rainier Mational Park, As a ;a'

- result, the southern boundary of the area (the Park boundary)
',arbltrarnly cut off a very significant and lnterestlng portion of

this headwater area of the Butter Creek drainage. Extending the = . N
natural area southward to include an additional 560 acres of the Butter
Creek drainage will have two main benefits: (1) it will create a-

 unit with boundaries following natural topographig breaks. - This\wiil"’ai';*'ﬂ

be considerahle improvement over the truncated southern boundary -as .=~ .
the unit now exists, and (2) A considerable portion of the additional = .. 7.~

" acreage supports mixed old-growth forest, principally including such

‘species as Douglas- fir, western hemlock, Pacific silver fir, and noble .
fir. Although Butter Creek Research Natural Area was established C
to exemplify a subalpine mosaic of forest, shrub,.and meadow- communltles, :
‘in the original area closed forest communities were severely under- = . 7.
represented, - This addition contains stands typical of a variety of
“additional forest habitat types, thus completing the spectrum of -
“communities and greatiy enlarglng the scuent:flc usefulness of the
area. _ R e

. 1t is important to recognize that with this addition the entire
snow and water upper catchment basin now becomes one integral reseéarch
~area having natural watershed boundaries. Thus research possibilities = .
~ are greatly enhanced by provision for a possible stream sampling statnon_.7ﬁ'm}
“on Butter Creek near - the p01nt where it 1eaves the. addltlon T .




Location -~

:  This area constitutes an extension of the already established :

Butter Creek Research Natural Area, a 2,000 acre tract situated in the -

southern portion of Mt. Rainier Nat1ona1 Park. The addition 45 = . ..

- located entirely within the Packwood Ranger District of the Gifford - - - -

- Pinchot National Forest in portions of Township 14 N., Range 9 E. and '

8 E. The area includes approximately 3/4 mile of Butter Creek and et
adjacent east-and west- fac1ng sIopes S S DR B 'j-l L

Boundary

The topograph1c map shows the 1ocat1on of each po1nt referred to A
in the following boundary description: -Beginning at Point A where Butter = - .
‘Creek crosses the southern boundary of Mt. Rainier National Park the- . .
- Natural Area boundary coincides with the Nat1ona1 Park boundary for-
- approximately 7/8 mile to thé west o Point B. " Point B is located where = =
© the Park boundary intersects the main divide ridge extending southeast =~ .
- from Wahpenayo Peak. From Point B, the Natural Area boundary follows

_~ the main ridge in a southeasterly direction for approximately 1 1/4 miles.

-Point C is a high po1nt at the southern end of a- re1at1ve]y_leve1 portion. .. -
of the main ridge. From Point C, the boundary extends: in a northeasterly .
“direction for approximately 1/2 m11es to Point D. Point D is the point o

where the large stream draining the western slopes of Boundary Peak enters S
- Butter Creek. From Point D, the boundary follows ‘the main downward ST

- trending ridge (extending from Unicorn Peak) in a northeast and north .

~ direction for approximately 7/8 mile to Point E. Point E is the po1nt

. at which the downward trending ridge intersects the National Park -
.~ boundary.. From Point E, the Natural Area boundary coincides w1th the -
~ - Park boundary for approx1mate1y 3/4 miie to the west to Point A

Cover Types and Stand Conditions

- Dense forest stands occupy approximately 50 percent of the area or
300 acres.  The major portion of these -stands belong to SAF forest cover
. type 226, Pacific Silver Fir-Western Hemlock. Generally these stands -
are made up of large old-growth Douglas-fir and western hemlock, with’

. considerable quantities of smaller Pacific silver fir in the overstory

~ Scattered large noble fir may also be present in the overstory. The "~

- understory regeneration is genera]]y dom1nated by Pac1f1c 511ver fTP
seed]1ngs and sap11ngs ‘ _ _ ol

_ Noncommerc1a1 forest stands occupy approx1mate1y 100 acres. Approx1mate1y
- 50 acres of stands classed as SAF forest cover type 205, Mountain Hemlock- = - ,;
. Subalpine Fir, occur in upper slope and ridgetop p051t1ons in the south- . _,'g,_”
- western portion of the area. Tree species found in these stands include = -
- mountain hemlock, subalpine fir, Pacific silver fir, and Alaska-cedar. .




' Very open stands ofi1arge'nob1e fir occupy about 50 acres on lower a

‘ :i; portions of the west~-facing slope. The remainder of the area, or

- approximately 200 acres, supports shrub communities (largely Alnus
s1tchens1s and Acer c1rc1natum) or are c]assed as rough stony up]ands

Pnys1ca1 and C11mat1c Cond1t1ons |

The area 1nc1udes both east- and west- -facing s?opes adJacent to . "'t,-}:;fr
 Butter Creek. With the exception of gent!y sloping terraces along '

) . Butter Creek, slopes are precipitous, ranging from 70 t67100 percent 1n

. gradient. Rock outcrops-are common, especially on upper portions of
the slopes. Elevational range within the area, 2, 950 ‘to 5,868 feet
_=g1ves ev1dence of the extreme]y steep topography ST

: Bedrock in the area is made up of extrus1ve 1gneous rocks. Rhyodacitic e
. ash flows of the Stevens Ridge Formation (Oligocene or Miocene in age) =~ | -
- are found on ridgetops and upper slopes in both eastern and western =
. portions of the area. Bedrock in mid- and lower-slope positions consists .
- of volcanic breccia; sandstone, and siltstone of the Ohanapecosh Formation.~

- (Eocene in age) Altuvial depos1ts are found on- stream terraces adaacent

- to Butter Creek 5 L . - -

Landforms in the area show the strong effects of per1od1c g]ac1at1on el
within the Butter Creek drainage. Following glaciation most 6 the
natura1 area was mantled by several layers of aeolian pumice and voleanic -
" ash. - Ash-layers W and Y from Mt. St. Helens, about 450 and 3 250 to 4, 000
years o]d respect1ve1y, are present in the area.

_ - Most of the soils in- the area are formed in surf1c1a1 pumace dep051ts k)
and the1r profiles often reflect depositional sequences.. Especially on _k.;

S steeper siopes, the pumice has become mixed with varying amounts of -

- underlying stones. With the exception of alluvial soils a]ong Butter
-Creek most of the 30115 -are classed as Podzols. AR

 The fol]ow1ng is a brief profile description of a typ1ca1 5011 1ocated o
- ona re]at1ve1y gent]e toe s1ope JUSt east of Butter Creek . 0

= :Horizon' N ' _'l _ : ':_. _ . Description
f:IQT | f.. 10 to 7 cm. undecomposed forest 11tter.' o _
p702- ju_ 7 to 0 cm., decompos1ng and hum1fled forest 11tter
Aél.-t_'_‘ 0 te 5 cm., gray, s1ng]e gra1ned pum1ce sand lfnfffr”gtpp..fi

B2 e_-- o 5 to 15 cm., ]1ght ye1iow with abundant ye]low1sh brown
o mott]es s1ng1e gra1ned pum1ce sand Lo Lo
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11 A2 15 to 19 cm., Tight gray massive silt Toam (volcanic =
' - ash). - L o L S
ez 19 to 24 cm., dark brown strongly mottled with

-.yellowish brown massive si?t'1oam:(vo1canic_ash)..

“IIB3 34 to 54 em., Tight yellow with abundant yellowish = o
~ .~ brown mottles single grained pumice sand. N

III B2ir 54 to 63 cm.+, reddish brown pumice cemented into an
: L ortstein-like layer. . = SR :

_ The climate is cool maritime with abundant precipitation occurring co
.~ mainly in the winter. Summers are cool but dry, with only about 10 percent . -
- of the annual precipitation occurring during June through August. A - S
winter snowpack accumulates over the entire area, with snow depths o
increasing greatly with elevation. Climatic data from the closest Stations
(Longmire and Paradise Valley) are contained in the attached appendix.== - =

" Biota

. Tree species which are most important in the overstory include Douglas- - =
. Fir (Pseudotsuga menziesii), western hemlock (Tsuga heterophylla), Pacific -
silver fir (Abies amabilis), and noble fir (Abies proceraj. At higher )
elevations other species, such as, mountain hemlock:{Tsuga mertensiana) .=~
and subalpine fir (Abies lasiocarpa) are also present. [he most important
understory conifer in most stands is Pacific silver fir followed by =
- western hemlock, Alaska-cedar (Chamaecyparis nootkatensis), and western

. yew (Taxus brevifolia). Tree species along the margins of Butter Creek -
" include red alder (ATnus rubra).and willow (Salix sp.). At low to mid

elevations the dominant understory shrubs are vine maple (Acer circinatum), -

- Alaska huckleberry (Vaccinium alaskaense), and ovalleaf huckleberry

(Vaccinium ovalifolium). The shrub Jayer under high elevational stands is
dominated by such species as rustyleaf (Menziesia ferruginea) and Cascades = i
azalea (Rhododendron albiflorum). The herb layer under coniferous stands - °
is generally sparse. Dominants include vanilla leaf (Achlys triphylla), R
. bunichberry dogwood (Cornus canadensis), western coolwort (Tiarelia unifoliata),
queencup beadlily (Clintonia unifTora), dwarf blackberry {Rubus lasiccoccus),

: and'strawberryf1eaf blackberry (Rubus pedatus). -~

- Forest stands in the area represent a surprising variety of habitat =~ .
~types.  In most -instances stands are not climax but rather constitute late

successional stages. Habitat types tentatively identified in the ared

. are Pacific silver fir/Alaska huckleberry, Pacific silver fir/purple -

" twisted stalk (Streptopus curvipes), Pacific silver fir/ devilsclub

~{Oplopanax horridum), Pacific silver/ovalleaf huckleberry, and Pacific .

silver Tir - mountain hemlock/Cascades azalea - rustyleaf. =




;Tabié"l 7

VCharacterlstlc Plant Specnes in the Two Most Common Forest Cover Types J;”Q} _?
17|n the Forest Service Component of the Butter Creek Research Naturai Area.,"")

- Pacific-silver fir-

" western hemlack

- Mountain hemlook-.;fﬁ
. Subalpine fir -

'5u'.(3AF Type 205)

. Overstory Trees

- Understory Trees
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' The rather extensive shrub comminities in the area have not been -
investigated but apparently are dominated by vine maple on west-facing -

" slopes and Sitka alder (Alnus sitchensis) on slopes having east aspects,.- -

The flora occupying rock outcrop and taius areas is also 1arge1y un-
rknown at the present time. : 2 : :

- A variety cf Fauna inhabit the natural area. Large mammals present
* for at least a portion of the year include black-tailed deer (0docoileus -
"~ h. columbianus), elk (Cervus canadensis), black bear (Ursus americanus), ..
- “and cougar (Felis concolor). Most of the mammalian species listed in R
. Table 1 of the attached appendix would also be expected to . be present
. in this addition to the Butter Creek Research Natural Area. ‘Important -
resident birds are blue grouse {(Dendragapus obscurus) gray jays *
.. (Perisoreus canadensis), and Clark S nutcrackers (Nuc:fraga co]umblana)

impact on Other Resource Values | P
Timber

~ About half of the area (245 acres) is classed as commercial forest.
land and has been included in calculations of the allowable cut.- It
~is calculated that éstablishment of the natural aréa will reduce the = " -
. allowable cut of the Gifford Pinchot National Forest by 108 M board
feet per year. This is based on the calculated annual net growth of
8.0 MM board feet per year on 181,009 acres of commercial forest - .
“land in the Packwood Ranger‘District.,.The reduction of allowable

“.cut is 0.03 pércent of the average annual cut on the Gifford Pinchot

“National Forest. It should be recognized, however, that the timber _
~impact is minimized since the tract has’ extremely steep slopes and is
relatlvely lnacceSSIble - . - o T

. The natura! area does not block trénsportation system deve1opment.-_i
or occupy critical landings or cable yarding points for adjacent tracts.
e ) - : SR . i S e

A

Water

Establtshment of the Research Natura] Area 15 expected to have a-

:-e,benefsC|al effect on watershed values, Dlsturbance will be—m:nlmlzed

'_Minerals

in this area of very steep slopes and erodible pumice SOlls.V .
Recreatlon

" . The area apparently receives minor use from sightseers and anglers.
- Use is not expected to increase significantly in the future nor e
'_|nterfere with use of the area for SC|enttfic and educat;on purposes.-,

) No mineral explorations are known within the Research Natural Area, _
.nor are mineralized bodies known to exist there, “The area will be .~ -~ .~ 7= -
withdrawn from mineral entry after Research Natural Area extablishment. . =




Protectton and Management

“The obgect1ve of management in the research natura1 area w1]1 be 8
“to ma1nta1n natural cond1t1ons w1th1n the tract for sc1ent1f1c and
educat1ona1 study : o

']1.'_Mags ‘The area boundary w111 be shown on the mu1t1p1e use map -
3 _for the Packwood Ranger. District. o _

o 0 2. - Signs. -In accordance with Reg1on 6 standards, permanent boundary .
o markers- {metal signs) will be posted on the boundary of the - -
- research natural area. The project will be the respons1b111ty L
" of the Packwood District Ranger, and funds for the signing will =
be requested 1mmed1ate1y after forma] _establishment of the area -",;jf~-

3.',Tra1]s A T1m1ted system of low- standard way tra11s or routes R
- will be located and constructed within the research natural area .=~ .
- to provide access for scientists using the area. The location =~
" and standards for these routes will .be a joint responsibility ERR
. of National Forest administration and the Experiment Station; '[f U
~one or more scientists will work with Packwood Ranger D1str1ct :
-personnel under the gu1dance of the Pac1f1c Northwest Natura]
“Area Comm1ttee . _ SN

A, 'Pub11c Use. No effort will be made to proh1b1t vecréational use - o
.- unjess it conf11cts with the utilization of the area for research '
'purposes or its ma1ntenance in a natura1 cond1t1on S :




Public Response to the Research Natural Area -

Prior to establishment of the Research Natural Area public L
- comment on the proposal was solicited through a news: release.‘“'
Responses are summarnzed in an appendlx.- : S




- Recommendation

'_lt is recommended that the Forest Serv:ce Component of the Butter Jilff”
Creek Research Natural Area. be establlshed .on the Iands descrlbed N

C in thIS report

: R f}/ﬁ/ﬂ/ Sﬁbf_"i-tt;ed;._ L

' : .3,Bate . . :‘f_.ﬁ:: f_'._,” be
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APPENDIX K

= -

A separate from

FEDERAL RESEARCH NATURAL AREAS
IN OREGON AND WASHINGTON:
A Guidebook for Scientists and Educators

Butter Creek Resecarch
"Natural Area

INTRODUCTION

The Research Natural Area described in
this separate is administered by the National
Park Service. National Park Service Research

" Natural Areas are located within National

Parks or Monuments which are administered
by Superintendents. A seientist wishing to
use one of these tracts should first contact
the Superintendent responsible for the Park
in which the Research Natural Area is located
and outline his proposed research. Because
of their long involvement with secientifie and
educational use of the National Parks and
Monuments, the National Park Service has
developed some standard procedures cover-
ing applications for such uses. Eventually all
research must be approved by the area Super-
intendent, Director of the Region, and Chief
Scientist. A resources study proposal must be
prepared by the principal investigators for
the above administrators’ review and ap-
proval; area research biologists will assist
in preparation of the proposal. Formal col-
lecting permits are necessary within the Re-
search Natural Areas as well as the Parks in

'y . » .,
-general. There may be limitations on'research

activities located on Research Natural Areas
within designated wilderness areas.

The Research Natural Area described with-
in is a part of a Federal system of such tracts
established for research and educational
purposes. Each of these constitutes a site

where some natural features are preserved
for scientific purposes and natural processes
are allowed to dominate. Their main purposes
are to provide:

1. Baseline areas against which effects of

human activities can be measured;

2. Sites for study of natural processes in

undisturbed ecosystems; and

8. Gene pool preserves for all types of

organisms, especially rare and endan-
gered types. :

The total Federal system is outlined in “A
Directory of the Research Natural Areas on
Federal Lands of the United States of Amer-
ica.””* The 48 Federal Research Natural
Areas in Oregon and Washington are de-
scribed in “Federal Research Natural Areas
in Oregon and Washington: A Guidebook for
Scientists and Educators,”? along with details
on management and use of such tracts: this
description is a separate extracted from that
guidebook.

The guiding principle in management of
Research Natural Areas is to prevent un-
natural encroachments, activities which di-
rectly or indirectly meodify ecological pro-
cesses on the tracts. Logging and uncon-

Federal Committee on Research Natural Areas. A
directory of Research Natural Areas on Federal lands
of the United States of America. Washington, D.C,,
Superintendent of Documents, 129 p., 1968.

2Jerry F. Franklin, Frederick C, Hall, C, T. Dyrness,
and Chris Maser. Federal Research Natural Areas in
Oregon and Washington: a guidebook for scientists
and educators. USDA Forest Serv., Pac. Northwest
Forest & Range Exp. Stn., 498 p,, illus., 1972,

BU-1
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trolled grazing-are not allowed, for example,
nor is public use which threatens significant
impairment of seientific or educational values.
Management practices necessary for mainte-
- nance of the ecosystem may be allowed.
Federal Research Natural Areas provide a
uniquely valuable system of publicly owned
and protected examples of undisturbed eco-
systems which are available to the scientist.
He can conduct his research with minimal
interference and reasonable assurance that
investments in long-term studies will not be
lost to logging, land development, or similar
activities. In return, the scientist wishing to
use a Research Natural Area has some obli-
gations. He must: '

1. Obtain permission from the appropriate
administering agency before using the
area;

2. Abide by the administering agency’s
regulations governing the use of the
natural area including specific- limita-
tions on the type of research, sampling
methods, ete. allowed; and

3. Inform the administering agency on the
progress of the research, published
results, and disposition of collected
materials.

The purposes of these limitations are simple -

— to insure that the scientific and educational
values on the traet are not impaired, to ac-

cumulate- a  documented body of knowledge
about the tract, and to avoid conflict between
new and old studies. Research on Research
Natural Areas must be essentially nonde-
structive in character; destructive analysis
of vegetation is generally not allowed nor are
studies requiring extensive forest floor modi-
fication or extensive soil excavation. Collec-
tion of plant and animal specimens should
be restricted to the minimum necessary for
provision of vouchers and other research
needs and in no case to a degree which sig-
nificantly reduces species population levels.
Such collections must also be carried out in
accordance with applicable State and Fed-
eral agency regulations. Within these broad
guidelines, the appropriate uses of Research
Natural Areas are determined on a case-by-
case basis by the administering agency.

A scientist wishing to use a particular Re-
search Natural Area must determine the
administering agency, contact it regarding
the proposed use, and obtain the necessary
permission. Each agency differs slightly in its
requirements.

3There are five agencies cooperating in this program
in the Pacific Northwest: Forest Service in the U.S.
Department of Agriculture; Bureau of Land Manage-
ment, Bureau of Sport Fisheries and Wildlife, and the
National Park Service in the U.S. Department of
Interior; and the Atomic Energy Commission.

For sale by the Supsrintendént of Documents, .5, Government Printing Office, Washington, D.C. 20402




Federal Research Natural Areas in Oregon and Washington—
A Guidebook for Scientists and Educators. 1972,
Pacific Northwest Forest and Range Experiment Station,
Portland, Oregon.

BUTTER CREEK
RESEARCH NATURAL
AREA!

A subalpine mosaic of forest, shrub,
and meadow communities in a rug-
ged 2,000-acredrainage in the Wash-
ington Cascade Range near Mount
Rainier.

Butter Creek Research Natural Area exem-
plifies an entire mosaic of subalpine com-
munities including closed forest, parkland,
shrubfields, and meadows. The 810-ha. (2,000-

acre) tract is located in Lewis County, Wash-

ington, and administered by Mount Rainier
National Park (Longmire, Washington). The
natural area includes all of Butter Creek
drainage within the park; consequently, boun-
daries follow natural topographic features
(ridge and mountain summits) except along
the southern edge (fig. BU-1). It lies at 46° 45
N. latitude and 121° 44’ W. longitude.

ACCESS AND
ACCOMMODATIONS

The natural area occupies a rugged drain-
age lacking trails and roads; consequently
access is by cross-country travel which is
frequently difficult and requires care. The
upper end of the natural area is reached via
the Pinnacle Peak trail which terminates at
the edge of the tract in the saddle between
Pinnacle and Plummer Peaks. Most of the
meadow areas can be reached from this point
by easy to moderately difficult cross-country

travel. A Forest Servicelogging road up Butter -

1 Description prepared by Dr. C. T. Dyrness and
Dr. J. F. Franklin, U.8. Department of Agriculture,
Forest Service, Pacific Northwest Forest and Range
Experiment Station, Forestry Sciences Laboratory,
Corvallis, Oregon.

Creek terminates in a clearcut about 0.8 km.

(0.5 mile) south of the park boundary; the
lower part of the natural area is reached in
this way with Butter Creek itself providing the
easiest cross-country route from the roadhead
into the tract.

Commercial accommodations are located
nearby at Longmire and Paradise Valley in
the National Park and at Ashford and Pack-
wood. There are numerous improved camp-
grounds in adjacent portions of Mount Rainier
National Park and the Gifford Pinchot Na-
tional Forest. :

ENVIRONMENT

The natural area occupies the entire upper
drainage of Butter Creek, including two major
branches which are effectively divided for
most of their length by a large downward
trending ridge (fig. BU-1). This is one of the
major drainage basins on the south slopes of
the Tatoosh Range, an intruded mountain
massif of east-west orientation. Various moun-
tain peaks and ridges of this range, such as
Wahpenayo, Lane, Pinnacle, Plummer, Uni-
corn, and Boundary Peaks, form a semieireu-
lar rim for the northerly boundaries of the

‘tract (fig. BU-3). The natural area spans a

wide range in elevations varying from about
1,040 m. (3,400 ft.) along Butter Creek to
2,116 m. (6,939 ft.) at the summit of Unicorn
Peak. It also incorporates a variety of moun-
tain landforms from precipitous rock out-
crops to nearly level valley bottom. Gentle
topography is confined to the valley bottoms
along the lower reaches of Butter Creek and
to occasional benches at higher elevations.
Most of the natural area consists of moderate
to steep (30- to 90-percent) mountain slopes,
some of which are continuous over nearly the
entire elevational span (fig. BU-3). Precipitous
topography is most common along the bound-
ing ridges and al intermediate elevations
along the west branch of Butter Creek.

BU-1




The natural area incorporates several miles
of perennial stream. In addition, there are at
least four ponds or lakes within the natural
area, all located in the subalpine parkland.
Three of these are located at about 1,555 m.
(5,100 ft.) in the northwestern corner of the
natural area on the slopes below Lane Peak.
Cliff Lake, the largest, covers about 2.2 ha.
(6.5 acres) and has a maximum depth of 9 m,
(30 ft.) (Wolcott 1961). An unnamed lake
(about 0.4 ha, or 1 acre in size and shallow)
and a smaller pond are located about 300 m.
(1,000 ft.) southwest of Cliff Lake. No fish
inhabit either of the lakes (Wolcott 1961).
The fourth pond is located just inside the
northeastern corner of the natural area in the

“saddle between Pinnacle and Unicorn Peaks.-

The geology of the Butter Creek Research
Natural Area is probably better known than
any other aspect of its natural history (Cran-
dell 1969a, 1969b; Fiske, Hopson, and Waters
1963). The bulk of the natural area is located
on Miocene-Pliocene intrusive igheous rocks
(Fiske, Hopson, and Waters 1963) (fig. BU-2).
These are the granodiorites and quartz mon-
zonites of the Tatoosh pluton; included are
subordinate amounts of quartz diorite, con-
tact breccia, and fine-grained border rocks.
Oligocene-Miocene voleanic rocks belonging
to the Stevens Ridge formation dominate the
western third of the natural area and occur
along the bounding ridges elsewhere. These
consist of rhyodacite ash flows with sub-
ordinate amounts of volcanic breccia and
sandstones and siltstones of epiclastic and
pyroclastic origin. The oldest volecanic rock
formation, the Ohanapecosh, occupies a
small area in the lower reaches of Butter
Creek, The volcanic breccias and associated
epiclagtic and pyroclastic sandstones and
giltstones of this formation are of Eocene age.
Finally, small areas of dioritic roecks and of

basaltic and andesitic rocks belonging to the

Fifes Peak formation ocecur in alternating
layers near the summit of Unicorn Peak.
Existing landforms and surficial geology
are primarily the result of stream erosion and
glaciation. Glaciers have oceupied the drain-
age periodically (Crandell 1969b) and are
responsible for the alplike appearance of the
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upper ridge and the U-shaped valley of the

west branch of Butter Creek. The surficial
geology of most of the tract appears to be
relatively simple, undifferentiated bedrock
types (Crandell 1969a). However, blockfield
deposits are identified on the slopes below
Pinnacle Peak and the ridgetop along the
east boundary. In addition, taluses occur
mainly on the slopes below the northwest
boundary ridgetop from Wahpenayo to Lane
Peaks (fig. BU-2).2"Recent aeolian deposits
of voleanic ejecta also blanket much of the
natural area. These deposits are largely made
up of pumice and volecanic ash of varying age.
Ash layers W and Y from Mount St. Helens,
which are about 450 and 3,250 to 4,000 years
old, respectively, are known to oceur on the
tract (Crandell 1969b).

A wet, cool maritime climate prevails. An-
nual precipitation is heavy, with maxima in
December and January and minima in July
and August. Summers are generally cool
with frequent cloudy days, but only about
10 percent of -the precipitation occurs from
June through August. A winter snowpack
develops over the entire natural area, but its

. depth and total annual snowfall increase

rapidly with elevation. The range of elimatic

‘conditions - encountered on the natural area

are approximated by the following data from
the Longmire and Paradise Valley weather
stations, 5 and 3 km. (3 and 2 miles) west and
north of the natural area, respectively (U.S.
Weather Bureau 1965):

Paradise
Longmire . Valley
Elevation ................ 842 m. 1,821 m.
(2,762 ft.) (5,660 1t.)
Mean annual temperature . 7.3°C. 3.4°C.
(45.1°F.)  (38.2°F.)

2 Blockfield deposits consist of angular rock frag-
ments pried from underlying formations by freeze-
thaw cycles of moisture in cracks. Taluses are loose
accumulations of coarse and typieally fresh and
angular rock fragments with steeply sloping surfaces.
Taluses can be differentiated from blockfield deposits
by their location beneath cliffs and the wide range in
rock - fragment size from pieces a few centimeters
across to blocks 10 m. or more in maximum diameter
(Crandell 1969a). :
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Poradise
Longmire Valley

Mean January temperature -0.9°C. -3.4°F.
(30.3°F.) (25.8°F.)
Mean July temperature .... 16.2°C. 11.6°C.

(61.2°F.) (52.8°F.)
Mean January minimum )
temperature ........... -4.1°C. -7.0°C.
: (24.5°F.) (19.4°F.)
Mean July maximum
temperature ........... 23.8°C. 17.4°C.

(74.9°F.) (63.3°F.)

~ Average annual
precipitation ......... . 2,004mm, 2,635 mm,
(8248 in.) (103.73in.)

June through August

precipitation ........... 171 mm, 226 mm,
, (6.731in.) . (8.91in.)
Average annual snowfall .. 474 em, 1,362 em.

(1865 1in.) (587.4in.)

Soils in the forested lower end of the .

natural area are largely Podzols and Regosols
with limited areas of Alluvial soil in terrace
positions along Butter Creek. The podzolic
soils are formed primarily in layers of pumice
and volcanic ash which have been aerially
deposited over the surface of the bedrock.
A typical soil on relatively gentle terrain just
north of the confluence of the two major
branches of Butter Creek exhibited the fol-
lowing horizons: '

01and 02 7to O0em. Forest floor material of vary-
ing stages of decomposition.

A2 Oto -2 cm. Light gray sand-size pumice.

B2 2t0 20 em. Dark brown loam, with high
pumice content and some
pockets of fresh pumice.

I1ADb 20 to 25 em. Very dark grayish brown loamy.

sand.
IICh 20to 32 cm. White unweathered pumice
: sand with brownish yellow
pockets caused by iron staining.
IIIB2b 32to 45 cri. Brown pumicecus silt leam
over bedrock {granodiorite).

Some gravels and cobbles are typically inter-
mixed with the volcanic ash and pumice,
especially in the buried horizons. Regosolic
soils on steeper slopes are intimate mixtures
of pumiceous materials and rock fragments
showing little evidence of profile develop-
ment. . :

Much of the upper, nonforested portion of
the natural area consists of steep slopes

characterized by talus and blockfieid de-
posits. However, on more gentle terrain at
high elevations are tracts of Alpine Turf and
Alpine Meadow soils. These soils are char-
acterized by black, generally thick A horizons
underlain by a stony substratum.

BIOTA

There are at least four major categories of
subalpine plant communities found within
the Butter Creek Research Natural Area: (1)
forests of Pacific silver fir (Abies emabilis),
western hemlock (Tsuga heterophylln), and
noble fir (Abies procera) typical of middle
elevations in the Cascade Range; (2) sub-
alpine forests typified by mountain hemlock
(Tsuga mertensiane) and Pacific silver fir
which ranged from a continuous closed
canopy to isolated, patehy tree groups found
near timberline; (3) shrub communities, gen-
erally dominated by Sitka alder (Alnus sin-
watae), or Alaska-cedar (Chamaecyparis noot-
katensis), and vine maple (Acer cireinatum);
and (4) subalpine meadows of widely variable
composition and structure. Each of these
categories covers a significant area although
no quantitative breakdown is available. SAT
cover -types represented include 226, Pacific

Silver Fir-Western Hemlock, and 205, Moun-

tain Hemlock-Subalpine Fir (Society of Amer-
ican Foresters 1954). Kiichler’s (1964) Types
3, Silver Fir-Douglas Fir Forest; 4, Fir-Hem-
lock Forest; and 52, Alpine Meadows and
Barren, are present. Lower elevations fall
within the Abies amabilis Zone (Franklin
and Dyrness 1969) and higher elevations
cover both the closed forest and parkland
(forest-meadow mosaic) subzones of the Tsuga
mertensiona Zone (Franklin and Bishop 1969).
True alpine vegetation is probably not pre-
sent; precipitous slopes preclude vegetational
development at the highest elevations (over
about 6,300 ft. or 1,900 m.) where it might be
expected.

Reconnaissance of the natural area was
unusually limited in view of its large size and
complexity. On-the-ground examination has
been restricted to subalpine meadow areas
near the northern bhoundary and several
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forested sites adjacent to. Butter Creek at
the southern boundary. Sites occupied by
shrubs and young trees which cover much of
the central portion of the tract received only
limited attention.

Torest communities in the southern portion
of the natural area (Abies amabdilis Zone)
include seral stages of the Abies amuabilis/
Vaccintum alaskense, Abies amabilis/Strep-
topus curvipes, and Abies amabilis/Oplo-
panaxr horridum Associations described by
Franklin (1966). Near the southern boundary
stream, terraces adjacent to Butter Creek
are occupied by an open, seral phase of the
Ables/Vaceinium Association. Tree overstory
is very scattered and made up of about equal
amounts of noble fir and Pacific silver fir.
Although both silver fir and western hemlock
are also present, tree regeneration is generally
dominantly noble fir. The dense shrub layer,
dominated by Vaccimium alaskense, also in-
cludes vine maple, Rubus spectabilis, and
Sambucus racemose. The most important
herbs are Clintonia uniflora and Pteridium
aquilinum, with smaller amounts of Anaphalis
margaritaceae, Achlys triphylle, Tiorello uni-
foliata, Veratrumviride,and Smilacinastellata.
" An open, seral phase of the Abies amabilis/
-Streptopus curvipes Association oceupies
rather extensive areas on moderate to steep
slopes above Butter Creck. The overstory is
made up of scattered, often very large noble
fir (fig. BU-3) along with smaller Pacific silver
fir. A thicketlike understory of vine maple
makes travel through the area very difficult.
Other species of some importance in these
stands include Pachistima myrsinites, Achlys
triphylla, Clintonia uniflora, Streptopus cur-
vipes, Pteridium aquilinum, Galium triflorum,
Polystichum munitum, and Rubus lasiococcus.
In wetter areas this community gives way to
the Abies amaebilis/Oplopanax korridum.

The Abies/Sireptopus Association is aiso
found with a dense tree overstory but only at
scattered locations at low elevations. Domi-
nant trees are old-growth Douglas-fir (Pseudo-
tsuga menziesii) and western hemlock, with
Pacific silver fir the most abundant species
in the understory. The shrub layer is scattered,
comprised of such species as Acer circing-
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tum, Vaccinium alaskense, and Rubus specta-
bilis. The herb layer is well developed and
typically includes Acklys triphylla, Gymno-
carpium dryopteris, Tiarelle unifoliata, Strep-
topus curvipes, Rubus pedaius, R. lasiococ-
cus, Violy sempervirens, Chimaphile men-
ziesti, Pyrola asarifolia, and Trillium ovalum.

The forests occupying the Tsuga merten-
signa Zone were examined to only a minor
extent. Tree species present include moun-
tain hemlock, Pacific silver fir, subalpine fir
(Abies lasioearpa), and whitebark pine (Pinus
glbicaulis). As mentioned, conditions vary
widely from closed stands of both young and
old age to small tree groups surrounded by
meadows (fig. BU-3). In general, Pacific silver
fir is less common in the parkland subzone
above the line of continuous forest, and white-
bark pine is uncommon in the lower eleva-
tion, closed forest. Community types pro-
bably include the Abies amabilis-Tsuga mer-
tensiona | Vaceinium  membranacewm and
Abies amabilis/Menziesio ferruginea Associa-
tions described by Franklin (1966) as well as
others.

Shrub communities are of several types.
Stands dominated by 8- to 5-m. (9- to 15-1%.)
tall Sitka alder, vine maple, or Alaska-cedar
are believed to be topographic or topoedaphic
climax types. They probably owe origin and
maintenance to special environmental condi-
tions, such as an extremely stony substrate
and recurring snow avalanches. The effects
of heavy snowloads are evident in the strong
bowing of Sitka alder stems, and the resilience
of the stems allows them to bend under ava-
lanching rather than break. The avalanche
communities are especially eommon on the
slopes above the west branch of Butter Creek
(fig. BU-3). In general, vine maple apparently
dominates brushfields on drier sites and
Sitka alder and Alaska-cedar on moister sites.
An earlier description of the area (Anonymous
1942) mentions brushfields with Rhododen-
dron  albiflorum and Sorbus occidentalis
as major components. These have not been
seen and may be misidentifications of the
maple, alder, or Alaska-cedar communities.

Subalpine meadow vegetation beginsg “at
about 1,685-m. (5,200-ft.) elevation, although
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most” occurs between 1,675 and 1,830 m,
(5,500 to 6,000 ft.). The extensive steeply
sloping portion of this headwaters area is
south-facing with very shallow soils (fig. BU-3).
As a result, the habitat is relatively warm and
dry during the growing season and supports
two closely related subalpine meadow types
characteristic of such habitats. These have
tentatively been named the Festuce viridulal
Lupinus latifolius and Festuca viridula/Aster
ledophyllus types.® The FestucalAster com-
munity occurs on the driest portion of the
slopes and includes as dominants the follow-
ing species: Festuca viridula, Aster ledo-
phylius, Carex spectabilis, Castilleja miniata,
Erigeron salsuginosus, Agoseris alpestris,
Lupinus latifolius, Polygonum bistortoudes,
and Phlox diffuse. The most important species
in the Festuco/Lupinus community are: Fes-
tuea viridule, Lupinus latifolivs, Carer spec-
tabilis, Polygonwm bistortoides, Cuostillejo
oreopola, Pedicularis bracteosa, Ligusticum
purpureum, Anemone occidentalis, Erigeron
salsuginosus, and Potentille flabellifolia. Lo-
calized seep areas on these otherwise dry
slopes support such species as Phyllodoce
empetriformis, Veratrum viridum, and Valeri-
ang gitchensis.

Two closely related heather communities
oceupy the moister and cooler sites, such as
ridgetops and protected east-facing slopes.
These are the Phyllodoce empetriformis|
Lupinus latifolius, and Phyllodoce empeiri-
formis{Vaceinium deliciosum communities.
Some of the dominant species in the Phylio-
docelLupinus type are Phyllodoce empelri-
Jormis, Cassiope mertensione, Lupinus lati-
folius, Carex spectabilis, and Lycopodium sp.
Species characteristic of the Phyllodoce/
Vaceinium type include Phyllodoce empetri-
formis, Cassiope mertensiona, Vaccinium
deliciosum, Lupinus latifolius, and Anten-
nerie lanata.

Snowbed communities are found at highest
elevations in those localized areas where
snowbanks persist until late in the growing
season. Generally these sites are easily recog-

8 ]_Data on subalpine meadows were in personal com-
munication from Mr. Jan Henderson, Department
of Botany, Oregon State University, Corvallis.

nized by the overwhelming dominance of
Carex nigricons.

In general, Phyliodoce and related cooler,
moister subalpine community types are most
common at the head of the west branch of
Butter Creek {(e.g., around Cliff Lake) and
least common at the head of the east branch
below Pinnacle Peak. The Festuca-types are
distributed in.a reverse fashion, being most
abundant on the slopes below Pinnacle Peak
and extending toward Unicorn Peak.

Meadow-associated or timberline tree spe-
cies have already been mentioned. None are
known to invade the Festuce-dominated com-
munities to any extent. However, both sub-
alpine fir and mountain hemlock have invaded
the Phyllodoce communities, a phenomenon
commonly encountered in the Cascade Range
and believed related to climatic fluctuations
(Franklin et al. 1971).

A tentative list of mammals believed to
inhabit the natural area as residents or tran-
sients is provided in table BU-1. Important
resident birds include blue grouse (Dendra-
gapus. obscurus), Franklin’s grouse (Cana-
chites camadensis), white-tailed ptarmigan
{(Lagopus leucurus), gray jays (Perisoreus

_eanadensis), and Clark’s nutcrackers (Nuci-

fraga columbiana), the last named an impor-
tant vector for the distribution of whitebark
pine seeds. A bird checklist and a mammalogi-
cal guidebook (Potts and Grater 1949) for
Mount Rainier National Park are available
at the Park headquarters.

HISTORY OF DISTURBANCE

Human disturbance in the tract is essen-
tially absent except in a very small area near
the terminus of the Pinnacle Peak trail. South
of the saddle where it terminates, visitors
have produced numerous trails, campfire
spots, and patches of trampled vegetation.

Perhaps the most important natural dis--

turbances are the avalanches which re-
peatedly plunge down some of the more
precipitous slopes and the oversteepened
headwater channels of Butter Creek (fig.
BU-3). There is abundant evidence that ava-
lanching is probably the single most impor-
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tant factor in controllmg forest composrclon
and age in the natural area.

RESEARCH

. The Butter Creek Research Natural Area
is currently being used as a sampling site in
a study of alpine and subalpine meadow
vegetation of Mount Rainier National Park.1

The natural area offers innumerable oppor-
tunities for ecological research on the_ com-
munities, plants, and. ammals of subalpme
regions in the Cascade Range. Its size makes
it suitable for many types of research activities

not possible in smaller tracts, such as studies

of larger-sized animals. Furthermore it pro-
vides a complete mosaic of subalpine com-
munifies rather than an isolated representa—
tion of only one. The great range in elevation
makes it possible to study relationships over
broad. environmental and community gra-
dients, from old- growth true fir-western hem-
lock stands to snowbed communities situated

760 m. (2,500 ft.) above. In addition, it offers.

an unparalleled opportunity to. study. succes-
sion following avalanching because of the

*Research by Mr. Jan Henderson, Department of
Botany, Oregon State University, Corvallis.
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wide range in age and abundance of ava-
lanche tracks which are present. Finally, the
western and eastern parts of the natural area,
have sharply contrasting bedrock, making
possible comparative studies of communities
on mtruswe and extrusive i 1gne0us rock types

MAPS AND AERIAL
PHOTOGRAPHS

_ Bpecial maps applicable to the natural area
include: Topography — special 15° x 25
Mount Rainier National Park, Washington
quadrangle, scale 1:62,500, issued by the U.S.

Geological Survey in 1955 and, for the south-
ern third of the area, the 15’ Packwood, Wash-
ington quadrangle, scale 1:62,500, issued
in 1962; and geology — Geologic Map and
Sections of Mount Ruainier National Perk,

Washington, scale 1:62,500 (Fiske, Hopson,

and Waters 1963), Surficial Geology of Mownt
Rainier National Park, Washington, scale
1:48,000 (Crandell 1969a), and Geelogzc Map

of Washington, scale 1:500,000 (Huntting et
al, 1961). The Superintendent (Mount Rainier
National Park, Longmire, Washington) can
provide - details on the most recent aerial
photograph and type map coverage for the
area.
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Table BU-1. — Tentative list of mammals for Butter Creek Research Natural Area

Order

Insectivora

Chiroptera

Lagomorpha

Rodentia

Carnivora

Artiodactyla

BU-8

Scientific name

Neirotrichus gibbsi
Secapanus orgrius
Scapanus townsendi
Sorex cinereus
Sorex obscurus
Sorex palustris
Sorex trowbridgit
Sorex vagrans
Eptesicus fuscus

Lasionycteris noctivagans

Lasturus cinereus
Muyotis californicus
Myotis evotis

Myotis lucifugus
Myotis volans

Myotis yumanensis
Lepus americanus
Ochotona princeps
Aplodontia rufu

Castor canadensis
Clethrionomys gapperi
HErethizon dorsatum
Eutwmias amoenus
Eutamias townsend:
Glaucomys sabrinus
Marmota caligato
Microtus longicaundus
Microtus oregoni
Microtus richardsoni
Neotoma cinereq
Peromyscus maniculatus
Phenacomys intermedius
Spermophilus saturatus
Tamiascivwrus douglasi
Thomomys talpoides
Zapus princeps

Canis latrans

Felis concolor

Lutra canadensis

Lynx rufus

Meartes americana
Mustela erminea
Mustela frenata
Mustela vison

Spilogale putorius
Ursus americanus
Vulpes fulva

Cervus canadensis
Odocoileus h. columbianus
Oreamnos americanus

Common name

shrew mole

coast mole

Townsend mole u
masked shrew ' .
dusky shrew ﬁ
northern water shrew

Trowbridge shrew
wandering shrew

big brown bat
silver-haired bat
hoary bat

California myotis
long-eared myotis
little brown myotis
long-legged myotis
Yuma myotis
snowshoe hare

pika .
mountain beaver
beaver ’
Gapper red-backed vole
poreupine

vellow-pine chipmunk
Townsend chipmunk
northern flying squirrel
hoary marmot .
long-tailed vole - Q
Oregon or creeping vole

Richardson vole.

bushy-tailed wood rat

deer mouse

heather vole

Cascades mantled ground squirrel -
chickaree - : :

northern pocket gopher

western jumping mouse

coyote '

mountain lion or cougar

river otter

bobeat

marten . )

short-tailed weasel or ermine

long-tailed weasel

mink :

spotted skunk or civet cat

black bear

red fox

wapiti or elk

black-tailed deer

mountain goat
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Figure BU-1.— Butter Creek Research Natural Areq,
Lewis County, Washington.
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Figure BU-2.- Geology of Butter Creek Research Natural Area
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features (after Fiske, Hopson, cmd Waters 1963,
cmd Crundell 19690) ’




Figu

re BU-3.—Natural features of Butter Creek Research
Natural Area. A: South slope of Plummer Peak; note the
extensive avalanche tracks on the left and mixed forests
of true firs, Douglas-fir, and western hemlock in the

- center and on the right {mid-July 1971). B: South

slopes of Pinnacle Peak (center) and The Castle {right);
note extensive avalanche tracks in the center of the pic-
ture {mid-July 1971). C: Mosaic of subalpine meadows
and tree groups in the parkland subzone of the 7suga
mertensiana Zone on the south slopes of Pinnacle Peak
(left) and The Castle (right} (August 1969}. D: Shrub
communities dominated by Sitka alder and vine maple
along the west branch of Butter Creek {August 1969).
E: Forest-meadow mosaic at the head of the west
branch of Butter Creek; two small ponds are located on
the bench near the center of the picture {August 1969).
F: Basin at head of the east branch of Butter Creek; a
small pond is located near the saddle at the left of the
picture {mid-July 1971).

T e A e AR S




R




Figure BU-3.—Natural features of Butter Creek Research
Natural Area (continued). G: Typical old-growth noble
fir, Pacific silver fir, and western hemlock. stand at the
confluence of the west and east branches of Butter
Creek. H: Typical specimen of old-growth noble fir in
the lower part of the natural area. |: Avalanche track
communities of Sitka alder (center) and mountain hem-
lock (upper right) emerging from the winter snowpack
(mid-July 1971). J: Alaska-cedar-dominated avalanche ,
track communities on the south slope of Plummer Peak - .
{mid-July 1971). K: Butter Creek, Sitka alder communi-

--ties, and noble fir forest at the southern boundary of
the natural area; Plummer Peak in distance (mid-July
1971). L: View from Plummer Peak to the confiuence
“of the east and west branches of Butter Creek (hidden in
trees), showing the best developed forest stands in the
natural area; note the younger, even-aged true fir stand
in the center of the picture which has developed on an
old avalanche track {mid-July 1971).
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