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ATTACHMENTS TO WILDCAT MOUNTAIN RESEARCH

NATURAL AREA ESTABLISHMENT REPORT

A V1C1n1ty Map

B Topograph1c Map Show1ng Boundary of Natural Area

C Plan1metr1c Map

D Forest Type Map

E Topograph1c Map Show1ng Boundary of Management Un1t

F Aer1al Photos D1str1ct Ranger s Forest Superv1sor s

and Exper1ment Stat10n D1rector s

Cop1es Only

EGI 35 41 42 43

35 135 136 137 138

37 102 103 104

39 9 10 11

Under11ned numbers are photos w1th boundary
11nes drawn on them
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BOUNDARY OF MANAGLMINIUNIT

DI SCRIBED ON PAGI 7 or

WILDCAT M1 N ESTABLISU 1ENT T EPORT

Boundary of Researh Natural nc
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Designation Order

By virtue of the authority vested in me by Regulation u 4 of the

regulations of the Secretary of Agriculture I hereby designate as

the Wildcat Mountain Research Natural Area the lands described in the

following report by John R Robertson and Gerhard Hubbe dated

January 31 1968 said lands shall hereafter be administered as a

research natural area subject to the said regulations and instruction

thereunder

t ft
ate I

LJF AJJChief



era
ESTABLISHMENT REPORT FOR WILDCAT MOUNTAIN RESEARCH ATURAL AREA WITHIN

WILLAMETTE NATIONAL FOREST LINN COUNTY OREGON

Frlncipal DistlnguishinR Features

The research natural area contains 1000 acres of predomlnantly noble fir

forest types on the slopes of a moderately hlgh mountaln r1dge wlthln the

commerclal forest land area representat1ve of the western Cascades It

provldes an example of SAF forest type 205 Mountaln hemlock subalpine

flr key specles Noble f1r as 11sted ln FSM 4065 R6 Supplement No

182 September 1965

Locatlon

The area straddles the Ranger Dlstrlct boundary ln Sectlons 17 20 21 22

27 and 28 TownshlP 14S Range 6E W M There are 536 acres on Sweet

Home distrlct and 464 acres on McKenzle d1strlct It is entlre1y withln

the Wi1lamette Natlonal Forest

Boundary

The boundary of the research natural area was located on aerial photos ln

stereo Most of the pOlnts along the north boundary can be located on the

ground only wlth the aid of these photos A set of permanently marked

stereo photos lS lnc1uded wlth the Forest Supervlsor1s Dlstrlct Ranger s

and dlrector P N W Exp Sta coples of th1s report The boundary shown

on the attached maps was taken from these photos

The Topographlc Map shows the 10catlon of the pOlnts referred to ln the

followlng boundary descrlptlons

4l
if
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Natural Area Boundary

Beglns at a pOlnt A where the sectlon line between Sec 17 and 18

T14S R6E W M crosses the rldge separating Browder Creek from Deer

Creek proceeds south on the sectlon 11ne to a pOlnt B 200 feet north

of the center11ne of eXlstlng road No 1345 thence southeasterly re

maining 200 feet from the center1ines of road No 1345 and 147 to a p01nt

C on the top of the rldge separating Bunchgrass Creek from the fork of

Browder Creek Just east of Wildcat Mtn thence northeasterly along this

rldge top to a hlgh pOlnt n shown on the map and aerlal photos From

thlS pOlnt D the boundary is a stralght 11ne to a pOlnt E which lS

a small rocky opening on a ridge top The boundary from point E to

point F follows rock s11des a d openlngs which may be located on the

ground from the 11nes shown on the aerial photos From point F WhlCh

1

is a hlgh pOlnt on the northeast ridge of Wildcat Mountain the boundary

lS a stralght line to a h1gh p01nt G on the r1dge between Browder Creek

and Deer Creek marked as E1ev 5050 on the topographlc map The boundary

then proceeds westerly along this r1dge top to point A

Area by Cover Types Acres

Age
1960 Inventory

Acres Wi thln

Type

NR

G

1

Subtotal Non Comerc1a1 Non Forest Types

200

90
290

x 7

FM1 mha 30 10

FMl amh 20 10

FM 2 a 70 5
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FMl nf 30 10

FM3 amh 120 30

FM3 mha 1140 45

FM3 nf 70 10

FM4 nf 120 20

FM4 nf d 120 180

FM4 nf d 300 120

FM4 nf a 300 90

FM4 nf a mh 350 70

FM4 amhnf 350 50

D 1 95 3

D 4 nf 120 10

D 4 nf h 180 40

Subtotal Commercial Types 710

Total Acreage Wlthin Boundary of Res Nat Area 1000

P vslcal and Cl1matlc Conditions

The area can be cons1dered as having two aspects southwest and north

1 The southwest faclng slope of Wl1dcat Mountaln ridge has e1evat10ns

from 4150 feet to 5353 feet The 10wer moderate slopes 20 40

have deep sOlI fast growing timber and mOlst meadows while the

hlgher steeper slopes 50 70 have rock outcroppings slower

growing timber and dry meadows exposed to sun and preval1ing
1

wlnds

2 The north faclng slopes and ridges have elevat10ns from 3800

feet to 5353 feet The ground 1S generally steeper than the

southwest slope 30 80 These slopes have scattered brush
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patches and rock s11des The canyon lS protected from sun

and preval1ing wlnds

The cl1mate is typlcal of hlgh elevat10ns ln the western

Cascades wlth preval1ang southwest wlnds annual preclp1tat1on

over 80 inches much of 1t as snow Temperatures range from

about 10 to 80 degrees fahrenhelt

Descrlptlon of Values

1 Flora

The forest type map reflects the predom1nant tree speCles

noble flr Douglas fir Paclflc s1lver flr mountaln hemlock

1

and western hemlock Western redcedar lncense cedar Alaska

cedar Paclflc yew and common Junlper are also present Hard

wood specles lnclude tag alder red alder mounta1n ash ocean

spray and manzanlta Range plants lnclude rlbes dev l s club
r

and several grasses and herbs

2 Fauna

Many of the common an1ma1s of the western Cascades have been

observed ln the area blacktal1 deer coyote rabblt bobcat

and rodents grouse hawks and numerous smaller blrds
1

3 Geolo

The area lS consldered as part of the old Cascades

A superflcla1 exam1natlon shows there are breccla and andeslt1C

rocks ln the area Part of the work of sc entif1C stu y of the

area should be a detailed geologlca1 survey

4 Mlnera1s

No mlneral use is known or anticipated
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5 Water

Browder Creek flows into Smlth Reservolr and the entire area

is ln the McKenZle River dralnage which serves the Eugene

Sprlngfleld area

6 IReCr tion

The area 18 open to huntlng hiking nature study gatherlng

mushrooms and berries plcnick1n and sight seelng drlv1ng

It has no occupancy sltes unusual recreatlon attractlon or

recreation key value zones The Deer Creek road No 1451

para11el to western boundary lS a connecting road between the

McKenZle and Sweet Home Ranger Dlstrlcts ThlS and the Fritz

Creek road No 147 paral1el to the southern boundary enable

people to dr1ve alongslde the area The tral1 No 3406 to the

p

abandoned Wl1dcat Lookout site may attract hlkers but recreation

use wl11 probably be about the same as on other slml1ar tlmber

key value areas of the Forest

7 Other Uses

I

Cone co11ectlng from squlrrel caches by lndependent cone plckers

ln the fall may conflict with research studles

Accessibility

The area lS about a two hour drlve 75 ml1es from Corva111s and the

U S F S Forestry SClence Laboratory A gravel surfaced road runs paral1e1

to and outside the southern boundary An abandoned tra11 runs through the

center of the western end to Wildcat Mountaln The least accesslb1e place
1 r

lS the northeast corner ln the bottom of the south fork of Browder Creek

about a ml1e from and 1 000 feet below the road
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Effect on Admlnlstratlon of AdJacent National Forest Land

The research natural area does not block transportatlon system de

velopment or occupy cr1tlcal 1andlngs or cable yardlng anchor p01nts

The commerc1al forest land ln this natura1 area contrlbutes about 400

thousand board feet per year to the allowable annual cut Establ1shlng

the natural area wl11 ln fact keep thlS Yle1d from belng harvested and

w111 theoretically reduce the allowable annual cut by 0 4 MM board feet

However cons1der1ng the facts that ln practlce the Dlstrlct calculated

AAC s are rounded to the nearest 1 MM board feet the baslc lnventory has

a sampling error of 2 5 a tolerance of 14 8 MM board feet from the

590 1 MM board feet Wl11amette AAC and a new AAC based on a relnventory

wl11 be made in 1973 the 0 4 MM board feet lS not slgnlficant and the

present calculated AAC should not be adJusted

710 acres Commercla1 Forest Land ln Natural Area

x 538 board feet per acre per year average annual yield per

acre North Wl11amette W C Pr1nc1pal Forest
noble flr

o 4 MM Board feet per year yield from Natural Area

Protectlon and ManaRSment

1 SlRnS

In accordance wlth R 6 Standards permanent boundary markers

metal signs wl11 be posted on the boundary of the research

natural area Th1S prooect wl11 be asslgned to the McKenzie

Dlstrlct Ranger and wl11 be completed not later than the

summer of 1968 Flscal Year 1969

2 Maps

The area boundary wl11 be shown on the multlple use maps for

Sweet Home and McKenzle Dlstricts
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3 Protect10n

The object1ve of management 1n the research natural area 1S

to ma1nta1n und1sturbed the natural ecology of the area

S1nce management of adjacent areas w1ll affect atta1nment of

th1s object1ve a management un1t w1ll be estab11shed on the

lands adjacent to the natural area The ranger d1str1ct

mult1ple use plan w1ll prov1de management d1rect1on for all

uses 1n the management un1t

The management object1ve for the management un1t w1ll be to

harvest mature t1mber reforest the area and grow a new

crop of t1mber 1n a manner wh1ch w1ll exert a m1n1mum of

1nfluence on the ecolog1cal cond1t10ns now present 1n the

adjacent research natural area

The boundar1es of the management un1t w1ll 1n1t1ally be set

as shown on the attached map The management un1t 1ncludes

an area on the south and west of the natural area where

mod1f1cat10n of cutt1ng pract1ces 1n adjacent stands w1ll be

necessary to protect the stands 1ns1de the natural area from

w1ndthrow and sun scald

Regenerat10n cutt1ng 1n the area above the road on the south

and west s1des of the natural area should be deferred for as

long as poss1ble San1tat1on salvage should be planned to

ut1l1ze morta11ty keep the stand v1gorous and prolong the

rotat10n per10d It may be des1rable to place th1s area 1n

a reduced allowable cut category s1m1lar to roads1de foreground

areas at the t1me of the next management plan reV1S1on
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The management un t also ncludes an area on the north slope

Qf W2Jdcat Mtn R dge n Sect ons 17 and 18 T14S R6E Th s

area conta ns young growth noble f r stands on a s te not

represented n other parts of the area It was not ncluded n

the natural area because t blocks transportat on access to the

area north of W ldcat Mtn Stud es of growth and y e1d of th s

stand should be made by the exper ment stat on pr or to schedul ng

of tunber harvest n th s area After these stud es have been

completed the area north of W ldcat R dge should be el m nated

from the management un t

The wr tten management d rect on for th s un t w ll nclude

1 Harvest and logg ng plan for the area w th n the

management un t

2 Cutt ng schedules show ng the order n wh ch sett ngs

are to be cut and the des red t me nterval between

entr es

3 Transportat on system requ red

4 L m tat ons on other uses of the area

Each d str ct ranger w ll be respons b1e for prepar ng secur ng

approval for and carry ng out the management d rect on for the

port on of the management un t on h s d str ct If t becomes

apparent that the management d rect on for the management un t

J

requ res fut re mod f cat on to meet the management obJect ve

the ranger concerned w ll recommend necessary changes and secure

approval of the Forest Superv sor
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4 Pubhc Use

No effort w1ll be made to proh1b1t recreat10nal use unless such

use confl1cts w1th the ut1l1zat10n of the area for research
j

purposes or 1tS ma1ntenance 1n a natural cond1t10n
I

Recommendat10n

I recommend that the W1ldcat Mtn Research Na ural Area be est b115hed

on the lands descr1bed 1n th1s report

S1gnature
I L fi JI i9b

Date

Recommended

Date Forest

Date
Reconwended jJI

h ng J i rg tor PNW Exp tat10n

ct f

J c I l

Approve
ACltn j 1rec S10n of Recreat10n

Approved
I f11 1fi tA

Deputy Ch1ef Re arCh

Date

Recommended

for

Date and

Date

3 g
DaA e

Approved E jrt21JCh1ef
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NA1IONAL FOMST OREGON
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1 Dense l20 year old stand of noble fir along
trail to sunnnitof Wildcat Mountain

2 Old growth stand of noble fir 300 years or more

in process of being replaced by the climax species
Pacific si1ver fir
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IMMEDIATE RELEASE 11 61968

W ldcat Mounta n Research Natural Area Estab1 shed

Des gnat on of a 1 000 acre tract of noble f r forest 45 m les east of

Eugene n the W llamette Nat onal Forest as the W ldcat Mounta n Research

Natural Area has been approved by Edward P C1 ff Chief of the U S Forest

Serv ce

Se1ect on of the area c1 maxes an exhaust ve search by foresters and

ecolog sts for the best ava lab1e sample of old growth noble f r n the

Nat onal Forests of Oregon and Wash ngton It was a Jo nt effort by the

Forest Serv ce s Pac f c Northwest Forest and Range Exper ment Stat on and

Pac f c Northwest Reg on

Reg onal Forester Charles A Connaughton sa d the area w ll be preserved

for the pr mary purposes of research and educat on Stat on D rector Ph l p A

Br eg1eb sa d researchers w ll explore plant success on and so l development

n an und1sturbed forest enV1ronment Results of these and other support ng

stud1es are needed by pr1vate and pub11c resource managers to assure sound

management of noble f1r whether for t1mber use forest landscape or recrea

t10n

The c11mate and geology of the new research natural area 16 m11es

northeast of Blue R ver Oregon 1S tYP1ca1 of h1gh elevat ons n the western

Cascades E1evat1on 1S about 4 500 feet preva 11ng w1nds are from the

southwest and the annual prec p tat1on 1S over 80 nches
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Abstract Temperature and mOisture stress of comfer saplmgs and needle mtrogen content

of conifer saplings were measured at reference stands representmg 16 forest commumties m

the central portion of the western Cascades provmce of Oregon
Most species occur over a wide range of temperature and mOisture stress many occupy

a wider range of environments m the western Cascades than they do m the eastern Siskiyou
Mountams of southwest Oregon Differences between vegetation zones are reflected m a

temperature mdex wlthm zones commumties are dlstmgUlshed by mOisture stress and to a

lesser extent by temperature In two cases vegetatIOn differences appear to be related to low

needle mtrogen contents Use of complex gradients for vegetatIOn ordmation suggests certam

environmental differences between commumties which are contrary to the differences measured
therefore we prefel the measured gradients over the complex gradients defmed

Species diversity the total numberof vascular species mcreases and dommance Simpson s

mdex decreases away from moderate envlfonmental conditions to warmer dner and colder

commumties Diversities of different strata are unrelated Dommance IS concentrated ill

fewer strata of the vegetatIOn on the colder sites However dlscontmUltJes m the pattern of

diversity With envrronment occur which are not related to major dlffelences m our measured

environmental mdexes Evergreenness of shrubs IS highest m stands With the lowest foliar
mtrogen levels

Key WOI ds COlllfelOus fOlLst dIversIty vegetatIOn mOlstUl e stress cOlllfel s ordlllatlOn
vegLlalloll Olefon tunpaature StlLSS cOlllfels

INTRODUCTION

Studies of ecosystem charactenstlcs and processes

reqUire some method of stratlfymg ecosystems and

their subunits m all but the most homogeneous of

areas The mtenslty and tlmmg of many ecosystem

processes are m part determmed by the type of

vegetatIOn Because vegetation IS such an Important
part of the ecosystem and mtegrates the effect of

the total environment BIllmgs 1952 changes m

vegetatIOn should bv related to vanablhty m many

processes of mterest For these reasons a classlflca

tlon of forest commUnities was used as one of the

major bases for stratlfymg the H J Andrews Ex

penmental Forest the Oregon Intensive Study Site

of the COniferous Forest BlOme US InternatIonal

BIOlogical Program ThiS forest claSSificatIOn for

the central portion of the Western Cascades Provmce

Dyrness et al 1974 was center d on the H J An
drews Expenmental Forest and mcluded an area 64

X 32 km m extent Fig 1 Along With their forest

Manuscnpt received 27 November 1974 accepted 20
June 1975

Present address Institute of Northern Forestry Fair

banks Alaska USA

claSSificatIOn the authors mcluded an mterpretatIon
of the major factors underlymg the vegetatIOnal pat
tern They beheve that temperature differentiates

vegetatIOn zones whereas mtrazonal vanatlOn IS

thought to be pnmanly related to mOisture stress

A stratificatIOn system prOVided by vegetatIOn

analYSIS alone may not mclude all the mformatlOn

deSired on environmental relatIOnships Plant com

mUnItIes may differ from ecosystem processes m

their sensitivity to environmental factors or they
may react to factors not Important to a particular
process To proVide further data on the vanous

stratificatIOn Units m thiS area we made environ

mental measurements m selected stands representa

tIve of vanous forest commumtIes These measure

ments allow a firmer deCISion on how appropnate the

vegetatIOn umts are as stratification umts They also

allow a direct gradient analYSIS Whittaker 1967 of

the forest vegetation of thiS regIOn where we have ob

served environmental changes along a predefmed
vegetation gradient ThiS paper reports the environ

mental measurements made and the gradients de

fmed from them We compared measured gradients
With those mferred from the vegetatIon and from

phYSiographiC and edaphlc conditions and With
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FIG 1 Location of the study area m western Oregon

gradients of vegetation composItIon diversity and

structure m this paper we present the relatIOnship of

the environmental patterns to dlstnbutIons of species
and of vegetation types Compansons are made with

prevIOus work of a simIlar nature partIcularly that

m mountamous western North Amenca

VegetatIOn data provided m Dyrness et al 1974
mclude coverage only tree dimensIOns and bIOmass

for some commUnIties we sampled were determmed

m separate studies extensIve m themselves and Will

be reported elsewhere

STUDY AREA

The western Cascades of Oregon are deeply dls

sected with generally well developed SOlIs on TertIary
volcamc substrates Movement of mOisture laden aIr

off the PaCIfic Ocean results m high preCIpitatIOn
2 000 to perhaps 4 000 mm annually m thIs area and

a relatIvely mIld climate although summers are very

dry Snow accumulates to great depths at hIgher ele

vatlOns but does not form a contmuous cover over

the lower slopes and valley bottoms Dyrness et al

1974 provIde further clImatic and edaphlc data

for the western Cascades and Franklm and Dyrness
1973 place It m the overall context of the PaCIfiC

Northwest

The forests of the western Cascades represent pn

manly two major vegetatIOn zones the Tsuga het

erophylla zone 14 commumtles 11 of them con

sldered to be climax and the Ables amabzlls zone 9

commUnItIes 7 of them clImax Dyrness et al

1974 present mdlvldual plot data as well as sum

manes for each of the commumtIes recognIzed
Stands of the three nonclImax umts used m our study
are almost all dommated by trees 100 150 yr old

e
Ee I g al M nog ph

V I 46 N 2

compared to 300 yr for dommants of most stands

of the clImax commUnIties Four of the Tsuga hetero

phylla zone commumtIes are conSIdered transItIonal

to the hIgher elevatIOn Ables amabllis zone In thIS

paper these are conSIdered to represent a tranSItIon

zone Only one communIty IS recogmzed whIch be

longs to the Tsuga mertenszana zone of Franklm and

Dyrness 1973 and Dyrness et al 1974 mclude

It m the Ables amabllis zone of thIS study SIX of

the more Important Tsuga heterophylla zone com

mUnItles have also been descnbed m Franklm and

Dyrness 1973
At lower elevatIons Pseudotsuga menzzeSll dom

mates most commumtles and Tsuga heterophylla IS

the dommant reproducmg tree on all but a few sItes

In the Ables amabllis zone Ables amabzlls accounts

for most of the tree reproductIOn Wlthm zones com

mumty recogmtlOn IS pnmanly dependent on shrubs

and herbs Most specIes are qUIte WIdely dlstnbuted

makmg shIfts m specIes Importance rather than theIr

presence the basIs for commumty dIfferentIatIon ex

cept on the most extreme sItes Dyrness et al 1974

The recogmzed forest commumties are summanzed

m Table 1 Commumty names m the text mclude

only genera names on figures use four letter ab

brevlatlOns Table 1 Nonforest vegetatIOn and

forests of the major allUVIal areas are descnbed m

detaIl elsewhere and are not mcluded m thiS study
Hickman 1968 Hawk and Zobel 1974

RelatIonshIps of vegetation UnIts to environment

mferred by Dyrness et al 1974 are presented Fig
2 for companson with our results Dyrness et al

modIfIed theIr ongmal communIty ordmahons based

on theIr mtUltlon to produce thIS fzgure However

our use of ordmatlon coordmates from theIr work

mvolves the ongmal values produced by the ordma
tlOns these coordmates were not determmed from

Fig 2

From the vegetation clasSIfIcatIOn 16 commumtIes

were chosen for further study To mclude as many
communitIes as pOSSible m the samplmg only a smgle
stand represented most commUnItIes Table 2 The

two exceptions TsugajRhododendron Berberzs and

TsugajCastanopsls were sampled tWIce Such a

stand was called a reference stand Each reference

stand was chosen from among those areas sampled
by Dyrness et al 1974 to be close to modal m

species compOSItIOn and Importance m the com

mumty It represented thus hopefully elImmatmg
stands nonrepresentatIve of or transItIonal between

the commumty types recognIzed The stands we

used were chosen by C T Dyrness and J F Franklm

after completIOn of theIr commumty claSSIficatIon

The only conSideratIons used beSides bemg repre
sentatIve were that stands should have reasonable

acceSSibIlIty and not be recently disturbed These

latter factors were not allowed to force use of non

tl

j
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TABLE 1 Forest commumtles recogmzed In the study area by Dyrness et al 1974 NS not sampled In this
study

Commumty No Reference
name Abbreviation plots Climax stand no

Tsuga heterophylla zone

Pseudotsul a menZleslljHolodlscus
dIscolor PsmejHodl 8 yes

Pseudotsuga menZleSll Tsuga
heterophyllajCOIylus cornuta Psme TshejCoco 15 yes 8

Tsuga hetelOphyllajCaManopsls
ehrysophylla TshejCach 16 yes 6 16

Tsuga heterophyllajRhododendron
macrophyllumjGaultherla shallon TshejRhmajGash 17 yes 10

PseudotJuga menZleslljAcer clrclIlatumj
Gaulthaw shallon PsmejAccljGash 13 no NS

Tsuga heterophyllajRhododendron
macrophyllumjBerberis nervosa TshejRhmajBene 18 yes 2 17

Pseudotsuga menZleslljA cer clrclllatumj
Berbells nerVOJa Psmej AccljBene 14 no 11

Tsuga heterophylla Acer urclllatumj
Polystlchum mumtum TshejAccljPomu 12 yes 9

Tsuga hetaophyllajPolystlchum mumtum TshejPomu 15 yes 15

Tsuga heterophyllajPolystlchum mumtum

Oxalls oregan a TshejPomu Oxor 8 yes 7

TransItion zone

Tsuga heterophylla Ables amablllsj
Rhododendron maclOphyllumjBerbe Is Tshe AbamjRhmaj
nervosa Bene 22 yes 5

Tsuga heterophylla Ables amablllsj
Rhododendron macrophyllumj Lllnaea Tshe AbamjRhmaj
borealis Llbo 12 yes NS

Tsuga heterophylla Ables amablllsj
LlIlnaea borealis Tshe AbamjLlbo 21 yes 3

PseudotJuga menZlesllj Acer Cllclllatumj
WIllpplea modesta PsmejAccljWhmo 11 no 18

Ables amabllls zone

A Ines amabills Tvuga mertenslanaj
XelOphyllum tenax Aba n TsmejXete 8 yes 14

Ablcs amabll JjVacclmum membranaceumj
Xerophyllum tenax AbamjVamejXete 9 yes NS

Abies amablllsjRhododendron macrophyllum AbamjRhma Vaalj
Vacclllum alaskensejCornus canadensIs Coca 11 yes NS

Ables amabll JjVacclIllUm alaskensej
COInus canadensIs AbamjVaaljCoca 8 yes 12

Abies plOcerajA chlys trlphylla AbprjActr 6 no NS
Able amablllsjAchlys trlphylla AbamjActr 13 yes NS
Ables procerajClllltoma umflora AbprjClun 7 no 13
Ables amablllsjTwrella umfollata AbamjTlUn 12 yes 4

Chamaecyparls nootkatenslsjOplopanax
NShOlI Idum ChnojOpho 7 yes

representative stands Vegetation data for the Indl

vidual reference stands and for the commumtIes

which they represent are available from the NatIOnal

AuxIlIary PublIcatIOn Service 3 Site charactenstlcs

for reference stands are given m Table 2

The environmental charactenstIcs as measured on

See NAPS document No 02800 for 12 pages of sup

plementary matenal Order from ASISjNAPS cjo
Microfiche PublicatIOns 440 Park Ave South New

York NY 10016 Remit In advance for each NAPS

accessIOn number 3 00 for microfiche or 5 00 for

photocopies Make checks payable to Microfiche Publica
tlons Outside of the USA and Canada postage IS 2 00

for a photocopy or 1 00 for a fiche

the reference stands should descnbe the vanatIon

wlthm the study area well However a measured
difference between two commumtIes surely mcludes

vanabIllty mduced by the exact chOice of sample
stands and thus may not represent the average dlf
ference between the communIties

All except two reference stands were located on or

Immediately adjacent to the H J Andrews Expen
mental Forest stands 13 and 14 were located at the

WIldcat Mountam Research Natural Area 7 5 km

north northwest of the center of the H J Andrews

m commumtles not well represented on the H J
Andrews Forest
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FIG 2 Hypothesized relatiOnships between forest commumtles and environment III the central western Cascades

Dyrness et al 1974 Fig 5 This figure IS based on their vegetatIOn ordmatlon somewhat modified by the mtu

ItlOn of the IDvestlgators Commumtles enclosed With dlshed borders are considered to be seral the others to be

chmlx Commumtles sampled III this study are Identified by the reference stand number III the box AbbrevlatlOn

for commumtles are Identified m Table 1

MEASUREMENT OF ENVIRONMENTAL INDEXES

Methods

The envIronmental measurements we made were

related to small comfer sapllllgs m order to quantify
the environment as mtegrated by trees of this size In

dexes of mOIsture and mmeral nutrIent avaIlabIlity
were determmed by dIrect measurements of plant
mOisture stress and needle nutrIent content respec

tlvely Air and soIl temperature were measured for

major strata occupIed by foliage and roots of these

understory trees The length of the summary season

or the temperature mdex was partially determmed by
slplmg phenology

Temperature was measured contmuously at one

sIte In each reference stand usmg a two pen 30 day
thermograph AIr temperature was taken at 1 m

under an msulated A frame shIeld whIch shaded the

probe The soIl temperature probe was bUrIed nearby
at a depth of 20 cm AIr temperatures were digItized
and each dally maximum mInimum and mean was

computed Separate means were computed for day

hght and mght Daylength for the 15th of each month

was used to determme the day and mght summatIOn

perIods Average daily soil temperatures were read

from the charts manually Monthly means seasonal

extremes and other data were determmed as needed

In August 1973 soil temperature at 20 cm was

measured at 11 pOInts m each stand In order to

assess how representative the samplmg pomt was

One measurement was at the site of the thermograph
probe the others at the base of 1 3 m comfer sap

lings Means for each stand were computed and

compared WIth the measurement at the thermograph
probe

A temperature summIng formula was used whIch

weIghts temperatures by their effect on productIOn of

seedlmgs of Pseudotsuga mWZlem In controlled en

vlronments Cleary and WarIng 1969 ThIS cal

culates an mdex orIgInally called Optimum
Temperature Days which has been renamed

Temperature Growth Index TGI by ItS orIgmators
Average SOli and daylIght air temperature were used

to compute the mdex for each day and the dally
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TABLE 2 Charactenshcs of reference stands sampled Percent cover S for a 50 X 50 m area It each stand SpecIfIc
names of plants ill the commumty names are gIven ill Table I

Percent cover

Refer Tree
ence Eleva
stand hon As Slope Ma Replo

Zone no Commumty m pect tUle dUCInShrub Herb

Tsua heluophyla 1 Pseudolsuga Holodlscus 510 SW 35 50 20 46 36
2 Tsuga Rhododendron Berben 520 NW 20 105 10 30 24
6 Tsuga CasianopSI 710 S 40 83 30 123 14
7 Tsuga Polystlchum Dxabs 490 NW 18 110 42 17 41
8 Pseudotsuga Tsuga Corylus 500 W 40 81 25 64 27
9 Tsuga Acer Polysllchum 490 WNW 45 100 35 72 48

10 Tsuga Rhododendron
Gaulthena 670 SSW 5 89 60 118 7

11 Pseudotsuga A cer Buben 1060 SSE 25 96 35 62 10
15 Tsuga POlysllchum 720 NW 45 108 43 14 18
16 Tsuga Caslanopsls 670 SW 40 107 48 108 7
17 Tsuga Rhododendron

Berbe ls 530 NNW 18 102 47 43 37

franslhon 3 Tsuga Ables LlIlnaea 950 SW 10 120 88 38 24
5 Tsuga Ables Rhododendron

Be bells 920 N 8 90 27 125 5
18 Pseudolsuga Acer W11IPplea 1080 SE 30 81 24 92 23

Able amabllls 4 Ables Tlmela 1440 SW 10 116 50 9 39
12 Ables VaccmlUm COInus 1020 W 5 103 31 56 33
13 A b es Clmtollla 1480 S 15 93 20 12 32
14 AbleS Tsuga Xerophyllum 1570 NW 15 100 27 3 33

mdexes were summed over a growmg season to ob
tam TOI The defmltlon of growmg season m this

study was from the date of budbreak of conifer sap
hngs A McKee personal observatIOns to the datc
of the second frost m the fall

The mOIsture mdex used was Plant MOIsture Stress
PMS the readmg of the pressure chamber Scho

lander et al 1965 TWIgs of understory cOnIfers
were sampled before dawn near the end of the grow

Ing season Wanng and Cleary 1967 The PMS wa

determmed on 46 trees at each reference stand and

was measured at least tWIce each season from 1970

to 1973 The highest average PMS for each reference

stand for the several dates was the Index for a gIven

year All measurements were made between mIdnIght
and dawn At thIS time PMS should be at or near Its

mmlmum value whIch IS lImIted by the sOlI mOIsture

condlhons around the root system Warmg and

Cleary 1967 PMS s gIven In bars and IS the nega
tIve of the pressure potentIal of the xylem sap Boyer
1967 DIUrnal patterns of PMS were determIned for

contrastmg sites In mIdsummer of 1970 and 1971

Needle samples were collected for nutnent analysIs
from 1 yr old needles of four to SIX understory co

mfers at selected reference stands m early summer

The nutnent stress on these needles should be the

greatest at thiS tIme Krueger 1967b Warmg and

Youngberg 1972 Samples were oven dned at 70 C

and stored m sealed contamers until analysIs NItro

gen analyses were done by the Oregon State Umver

slty Forestry Research Laboratory usmg a mIcro

KJeldahl procedure
Early results of thiS mvestIgltIon are presented

by Zobel et al 1974

Results and dISCUSSIon

Temperature variatIOn III tllne and space AIr

temperature showed a defmlte July August peak
conSiderably above both June and September levels

FIg 3 SOlI temperatures usually peaked m August

FIg 4 theIr nse and declme was less preCIpItous
than that of aIr temperature except on sItes WIth late

snow melt as at the Ables TsugajXaophyllum stand

m 1972

Mmlmum aIr temperatures were relatively mIld

except m early December 1972 when record low

temperatures of 26 C occurred at Eugene and

Salem Oregon m the Wlllamette Valley east of the

Cascades low temperatures were about 34 C At

that tIme low temperatures at our thermographs
rlnged from 16 to 22 C well above the valley

temperatures and the 27 to 29 C recorded WIth

SImilar Instruments at 1 100 m on the east flank of

the hIgh Cascades In 1973 mmIma ranged from 7
to 9 C at lower elevatIons to 17 C at reference

stand 14 The length of the frostless season wlthm

the area vaned by a factor of about two from 90 to

182 days m 1972 and from 130 to 286 days m 1973

when the fIrst frost occurred as late as December on

some sItes Extended soIl freezmg at 20 cm occurred
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FIG 3 Monthly averages of daytIme air temperature at the Pseudotsuga Holodlscus reference stand 1 Tsuga
Polystlchum Dxalls 7 Tsuga Ab es Lmnaea 3 and Ables Tsuga Xerophyllum 14 sites representIng most of the

vanablhty found In the study

only m the wmter of 1971 1972 One transItIon zone

commumty Tsuga Ables Lmnaea had soIl at or

below 0 C for 139 days whIle at three Ables

amabills zone stands It lasted 153 137 and 213 days
SOIl freezmg In the Tsuga heterophylla zone com

mumtles dId not exceed 31 days and did not occur

at most reference stands

Annual maxIma of aIr temperatures usually ex

ceeded 38 C on the warmer sites at reference stands

13 and 14 In 1973 they never exceeded 27 C

Data from weather statIOns Baker 1944 reveal a

low July temperature lapse rate on the west slope of

the Oregon Cascades 042 C I00 m compared to

0 64 for the mountamous western U S m general
Our data confmned thiS low lapse rate up to about

1 100 m Table 3 NIght temperatures showed no

slgmfIcant decrease WIth elevatIOn and the mImma

actually Increased up to 1 100 m resultmg In a mId

elevatIOn thermal belt Above 1 050 m the declme

In temperatures was more rapid although mght
temperatures dropped less WIth elevatIOn than those

durIng the day Table 3 These temperature In

verSIons probably arIse partially from cold aIr dram

age They may also result from advectIon from the

more contmental clImate east of the crest of the

Cascades Steady warm dry east wmds have been

observed at higher elevatIOns durmg some of the

more extreme temperature mverslOns JanuAry lapse
rates were SImIlar for both day and mght tempera
tures although the rates were conSiderably dIfferent

In 1972 and 1973 Table 3

There IS conSIderable varIability m temperature at
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ablhty found In the study
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TABLE 3 Temperature changes C I00 m wIth elevatIOn on the study area Two sites at lower elevatIOns ad

Jacent to the H J Andrews Forest are mcluded m the data SIgmficant correlatIon of temperature wIth elevatIon
at 0 05 and 001 levels are desIgnated by the symbolsandrespectIvely

July January
Below 1100 m Above 1 050 m Below 1 100 m

1971 1972 1973 1972 1973 1972 1973

No samples 11 16 16 5 6 9 17

Mean day 026 0 33 0 28 080 071 043 024

Mean mght 009 009 017 046 040 0 37 018

Mean max 038 054 054 1 13 098 046 022

Mean mm 016 018 006 047 021 0 28 024

Mean range 0 54 073 061 065 0 79 018 002

Mean soil 028 047 037 067 043 034 021

a given elevation For example the seven stands with

elevatIons 500 m had the follOWIng temperature
ranges In July 1972 absolute mInimum 3 8 C
absolute maximum 31 40 C and daytIme mean

19 23 C

Baker 1944 also noted a 18 C dIUrnal tempera
ture vanatlOn In July for our regIOn which he Said

changed lIttle with elevation Our summer dIUrnal

range approached thiS figure only at low elevatIons
and It declmed 0 54 C or more per 100 m over all
elevatIOns Table 3 WInter dIUrnal range was

about 3 6 C It showed lIttle change with elevatIon
Table 3

VanabllIty withIn stands could lead to senous

anomalIes In our data If the samplIng pOInt were not

representatIve However sOil temperatures measured

throughout the stand generally compared fairly well

with those measured at the probe On only 5 of the

18 reference stands did sOil temperature at the probe
site In August 1973 differ by more than 1 0 C from

the mean of 11 pOInts In the stand and all were

withIn 2 C of the mean Melns for the stand were

llmost always lower than the temperature at the

probe CorrelatIOn between sOil temperature at the

thermograph site and stand SOlI temperature mean

was r 0 94

Values for stands withIn the same vegetatIOn type
would also be expected to vary We replIcated only
two communttles TsugajRhododendronjBerbens
and TsugajCastanopsls each at two sites Table 1

Monthly averages of air and sOil temperatures vaned

up to 2 2 C between replIcate stands of the same

community Table 4 The temperature relatIOnship
reversed Itself with season In most cases For ex

lmple In Apnl stand 2 was 1 1 C cooler than stand

17 In October It was 1 7 C warmer The pattern of

difference between replIcate reference stands was not

the same for sOil temperature as for air temperature
with stands 6 and 16 between stands 2 and 17 sot

and air temperature vaned III a parallel fashIOn

Temperature growth mdex Temperature growth
Index TGI at the reference stands vaned consider

ably durIng 1971 to 1973 Table 5 In 1973 the
Index was higher than for the other 2 yr espeCially
at the cooler SItes due to unusually late fall frosts
However the relatIve positions of communttles were

similar from year to year CorrelatIOn analysIs of
TGI of IndlVldual stands In 1971 with that In 1972

gave a coeffIcient of determInatIOn r2 of 0 98 n

12 the companson of 1972 TGI with TGI III 1973
had r2 0 96 n 14

CommunttIes sampled In the different vegetatIOn
zones are clearly separated by TGI In all 3 yr Table

5 However vanabllIty In TGI does not correspond
partIcularly well with vegetatIOnal changes withIn the

Tsuga heterophylla and transItIon zones Fig 5 A

major cause of the poor relatIOnship between TGI
and the Y aXIs coordInate IS the positIOn of reference
stands 6 and 10 for the other stands TGI generally
decreases as the Y coordInate Increases with a similar

pattern repeated for the 3 yr represented In Fig 5 A

possIble cause for the failure of stands 6 and 10 to

conform to the general relatIOnship IS presented In

the sectIOn on folIar nutntlOn

Use of TGI accentuates the differences among sites

seen In unwelghted temperature data There IS rela

TABLE 4 DIfferences between monthly means of day
air temperature and SOlI temperature In replicate refer
ence stands representmg the same commumty Data
are for July 1972 through December 1973 Stands 2
and 17 represent the Tsuga Rhododendron Berbens
commumty stands 6 and 16 represent the Tsuga
Castanopsls commumty

Day aIr temperature SOlI temperature
C C

Reference stand 2 17 616 217 6 16

Mean difference 041 091 058 023

Range of monthly 1 9 to 0 1 to 1 3 to 1 6 to
differences 19 22 17 09



142
e

DONALD B ZOBEL ET AL

100

o
z

c

c
0

c
0 c

0
0 cc 0

0
c

0 o
c0

00
00 c

0

000
0

0

0

J
I

80
Cl

W

0

I

60

Q

W

I

o 1971

o 1972

C 1973

REF STAND NO 6 10

40 I

o 20

y AXIS

9

8 1 2 1157

40

COORDINATE

60

FIG 5 RelatIOnship of Temperature Growth Index of
reference stands and the y aXIs coordinate of the com

mUnlty the stands represent In a vegetation ordinatIOn for

Tsuga heterophylla zone and transitIOnal commUnities

Communities represented by the reference stands are

Identified In Table 2

tlvely more vanatlon wlthlll elevatlOnal zones and the

overall rate of declllle with Illcreasmg elevatIOn IS

conSiderably greater than any lapse rate for mean

temperature Although TGI IS signIficantly correlated

with plot elevatIOn r 074 086 and 084 for

e
Ec I gel Mo g ph

VI46N 2

3

1971 1972 and 1973 there IS conSiderable van

abilIty wlthm elevatlOnal zones enough to Justify use

of a temperature Illdex other than elevation Itself

For example vegetatIOn at reference stand 12 at

1 020 m placed It III the Ables amabllls zone whereas

stand 11 at 1 060 m was m the Tsuga heterophylla
zone The TGI values conform to the zone deter

milled by the vegetatIOn and do not overlap Table

5

The large change m TGI from the transition to the

Ables amabllls zone stands appears to be due partially
to the steeper lapse rate at higher elevations as well as

pOSSibly to sampllllg Idiosyncracies Another large
environmental change seems to occur below the

highest elevatIOn stand m the study The Ables

TsugajXerophyllum commulllty there would be

placed mto the Tsuga mertenslana zone m a regional
context FranklIn and Dyrness 1973 This site often

has the deepest snowpack and has the coldest sOil

of any of our sample sites This SituatIOn may be

analogous to southcrn Bntlsh Columbia where snow

accumulation Illcreases and species compositIOn

changes abruptly above a certam elevation with

the loss of Tsuga hetaophylla and Pseudotsuga

menZleSll Brooke et al 1970 this same shift m

tree compOSition occurs from our AblesjClmtoma to

the Ables TsugajXerophyllum stand

At the replIcate stands of the TsugajCastanopsls
commulllty stands 6 and 16 the 1973 TGI differed

only by 1 Ulllt despite the relatively larger differences

III air and sOil temperature means Table 4 How

TAllLE 5 Temperature growth mdex TGI for reference stands In 1971 to 1973

VegetatIOn zone

Tsuga heterophylla

Reference
stand
no

Plant
community

TGI

971 1972

95 102
74 84
85 93
80 82

90 98
81 87
76 83
73 78

973

107
99

92
88

10
98
91
92
89

93
88

94

1
2
6
7
8
9

10
11
15
16
17

Pseudotsuga Holodlscus
Tsuga Rhododendron Bel bens
Tsuga Castanopsls
Tsuga PolystlcllUm Oxalls
Pswdotsuga Tsuga Corylus
Tsuga A cer Polystlchum
Tsuga Rhododendron Gaulthena
Pseudotsuga Acer Bel bens
Tsuga Poly tlchum

Tsuga Castanopsl
Tsuga Rhododendron Berberls

Zone average 82 88

56
60

58

67
70

69

77
82

80

TranSItion 3
5

Tsuga A bles Lmnaea

Tsuga Ables RhododendlOn Berbells

Zone average

34
40

38
49
37

32

39

52
68
52
53

56

Ables amabllls 4

12
13
14

Ables Tarella

A b es VaccmlUm Cornus
A bles Clmtoma
Abies Tsuga Xerophyllum

Zone average 36
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ever the rephcates of TsugajRhododendronjBerberzs
stands 2 and 17 had a TGI difference of 11 UnIts

Much of thiS difference IS attnbutable to a local late

occurrenceof fall frost at stand 2 allowmg It 28 more

days durmg which TGI UnIts were accumulated

Plant mOIsture stress Ramfall durmg the four

summers m which plant mOIsture stress was measured

vaned considerably Summers of 1970 and 1972

were qUIte dry leadmg to similarly high PMS levels

late m the season 1971 was relatIvely wet WIth no

dry spell longer than 3 wk In 1973 although there

was httle precIpitatIOn and very low streamflows

there were only mtermedlate levels of mOisture stress

Dyrness et al 1974 beheve that the X aXIs of

theIr vegetatIon ordmatlOn represents a mOIsture

gradIent X aXIs coordmates from the ordmatIon of

Tsuga heterophylla zone and transItIon zone com

mumtles correspond well With the late summer pre
dawn PMS measured on the reference stands which

represent them especially m the dnest years Fig 6

The only major exceptIOns to thiS are the Tsuga

AblesjLmnaea stand 3 m 1970 1971 and 1973

and the Ps udotsugajAcerjBerbens stand 11 m

1973 Both have PMS 3 6 bars below that predicted
from their X aXIs pOSItIOn m these years These sItes

are wlthm 1 4 kmof each other m dIfferent soli types
and geologiC substrates than the other reference

tands compared m Fig 6 The lower mOIsture stress

lt the Tsuga AblesjLmnaea stand may reflect shadmg
of th very dense tree canopy Table 2 The

PseudotsugajAcerjBerberzs site IS one of only two

reference stands WIth an easterly aspect A ndge nses

rather steeply to the west which may reduce after

noon heatmg and evaporative stress somewhat The

only other east trendmg slop IS at the Pseudotsugaj
AcajWhlpplea sIte which IS below the regressIOn
Ime also The Tsuga AblesjLmnaea stand fit the

regressIOn F 6 m 1972 but thiS was Immediately
after salvage loggmg wlthm 70 m west of the plot
The lower PMS level exhibIted by thIS sIte durmg the

other 3 yr IS conSidered more charactenstlc of the

community Despite these exceptIOns the X aXIs of

the Tsuga heterophylla zone ordmatlOn IS well corre

lated With the mfluence of mOisture on COnIfer sap

lings ThIS IS a welcome contrlst to many ordmatlOn

axes which are not mterpretable directly m terms of

envIronment m the fIeld WhIttaker 967

The PMS at all four reference stands m the Ab es

amabz s zone was measured only m 973 The PMS

vaned only from 6 1 to 9 2 bars but a correlatIOn

With the X aXIs IS present r2 079 SimIlar to that

m the lower zones However the regressIOn coef

ftclent of PMS on the X coordmate IS only 0 07 not

SignifIcant WIth the small sample compared to 0 21

to 0 32 for the lower zones

The PMS was measured on different species at

different stands contnbutmg a pOSSible source of

20
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en
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t
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o

o 1008060
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FIG 6 Relationship of maJumum yearly predawn
mOIsture stress to pOSItIOn of the Tsuga heterophylla and
transItIon zone commumtIes on the x aXIs of the vegeta
tIon ordmatIon of Dymess et al 1974 The commumty
represented by each reference stand R S IS listed m

Table 2 Lmear regressIOns 1 1970 1972 Y

3396 03l9X r 095 2 1971 Y 2000

0207 X r 0 83 3 1973 Y 2431 0241 X r

o 82 Data from reference stand 3 were excluded
from the reglesslOn equations

error However where two species were compared on

the same sItes there was no consIstent difference be
tween speclCs and use of different specIes appears to

contnbute no systematIc error to the data A McKee

and G M Hawk unpublished observatIOns

The dIUrnal course of plant mOIsture tress was

followed on several days m 1970 and 197 MaXI

mum stress reached on clear warm days was 6 10

bars dner than the predawn stress

Plant mOIsture stresses have been measured Slml

lady elsewhere m Oregon The range of PMS

sampled m the eastern SIskIYOU Mountams durmg
1967 Wanng 1969 was very SImIlar to that of

1970 and 972 on the H J Andrews Forest In the

South Umpqua Basm of the Oregon Cascades com

mUnItIes vaned from 3 to 21 bars PMS m 1969

Mmore 1972 which was a somewhat mOIster year
than 1970 and 1972 m thiS regIOn In the central

western Cascades nver terraces and open rocky
slopes at hIgh elevatIOns support Ables grand s sap

Img populations whIch frequently have PMS more

severe than the dnest H J Andrews community
Zobel 1974 1975

Foliar nutrztlOn Fohar nutnent content vaned With

species time of year and site Samplmg was not mten

slve enough to allow all commUnItIes to be ordered

by nutntIon as they were by TGI or PMS However

It did reveal certam stands to have very low foliar

mtrogen contents

Site differences m nutnent aVailability should be

clearest followmg bud burst when 1 yr old leaves lose

some of their nutnents to developmg shoots Krueger



144 e DONALD B ZOBEL ET AL
e Ee log e I Mo graphs

V I 46 No 2

TABLE 6 Foliar mtrogen content followmg budbreak m 1971 Measurements were on needles produced In 1970 NA

budbreak dates were very late but were not observed

Days
Refer after Percent N
ence No bud

stand Commumty Species trees Date break Mean Range

6 TshejCach Psme 3 21 Jun 33 068 o 65 0 72
1 PsmejHodl Psme 4 21Jun 33 087 085 091
8 Psme TshejCoca Psme 4 21 Jun 33 087 078 1 00
6 TshejCach Tshe 3 21 Jun 24 064 060 071

10 TshejRhmajGash Tshe 4 23 Jun 26 079 o 68 0 86
9 TshejAccljPomu Tshe 4 21 Jun 17 086 075 099
2 Tshe jRhmajBene Tshe 4 23 Jun 19 086 081 092
7 TshejPomu Oxor Tshe 4 23 Jun 27 087 o78 0 92
5 Tshe AbamjRhmajBene Tshe 4 23 Jun 13 087 o 800 92
3 Tshe AbamjLlbo Tshe 3 27 Jul 33 124 1 16 139

12 AbamjVaaljCoca Abam 4 19 Jul NA 096 o 841 04
4 AbamjTlUn Abam 4 22 Jul NA 099 095 1 04

14 Abam TsmejXete Abam 4 23 Aug NA 101 098 1 03
13 Abpr jClun Abam 4 23 Aug NA 105 095 1 11
3 Tshe AbamjLlbo Abam 3 27 Jul 33 113 1 041 19

1967b WarIng and Youngberg 1972 Fohar Dltro

gen content of Tsuga heterophylla and Pseudotsuga
averaged 0 860 or 0 870 at thiS tIme at several sites

The exceptions were the PseudotsugajHolodlscus
TsugajCastanopsls and TsugajRhododendronjGaul
therza commumtles stands 1 6 and 10 WIth lower

concentratIOns and the Tsuga AblesjLznnaea site

stand 3 WIth hIgher mtrogen Table 6 Tsuga

heterophylla and Pseudotsuga were sampled only In

the TsugajCastanopsls commumty there mtrogen
contents of the two species were slmtlar Table 6

Foltar mtrogen levels of Pseudotsuga determIned In

thIS study are below most of those determIned In

prevIous fohar analyses Krueger 1967a van den

Dnessche 1969 Lavender 1970 WarIng and Young
berg 1972

The low fohar mtrogen content of Tsuga at the

TsugajCastanopsls and TsugajRhododendronjGaul
therza stands IS reflected In the position of these

stands on the vegetatIOn temperature correlatIOn Fig
5 Their poor nutntlOnal status may very well ex

plaIn vegetatIOnal Y coordInate values for these

stands weIl below what would be expected from theIr

TGI

SPECIES DISTRIBUTION IN RELATION

TO ENVIRONMENT

Many studies of vegetatIOn and envIronment have

as theIr objective the constructIon of relationships
whIch wIIl aIlow the envIronment or tImber sIte

quahty or the most appropnate tree specIes to plant

TABLE 7 DIstnbutton patterns of tree specIes m the study area With limits of Temperature Growth Index TOl
and Plant MOisture Stress PMS In the commumttes studied Other dlstnbutlOn refers to the occurrence of the

species With Importance less than that In ItS center of Importance

Mature LImIts of

M or TGI PMS
reproduc Center of Other

SpecIes tlOn R Importance dlstnbutton Mm Max Mm Max

Arbutus menZleSIl M R Hot dry 93 20
Llbocedrus decurrens M Hot dry Moderate 78 10

Llbocedrus decurrens R Hot dry 83 17
Pmus lambertlana M R Hot dry 83 17

Acer macrophyllum M Hot dry Moderate 78 All

Acer macrophyllum R Hot dry Moderate 75 10

Pseudotsuga menZleSIl M Hot dry Moderate All All All

Pseudotsuga menZleSIl R Hot dry Cold 38 87 8 17

ThuJa pllcata M Moderate Cold Med Hot dry 38 98 21

ThuJa pl cata R Moderate Med Hot dry 67 98 21

Tsuga heterophyla M R Moderate to Cool All except extremes 38 98 21
Ables grandls M Moderate to cold 82 10

Ables grandls R Moderate 67 83 10 18

Ab es procera M Cold Moderate 72 17

Ables procera R Moderate to cold 37 78 9 18

Ables amabllls M Cold Moderate 84 17
Ables amabllls R Cold Moderate 78 18
Tsuga mertenszana M R Cold 38 9 10
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TABLE 8 DlstnbutlOn patterns of shrub and herb species central part of western Cascades with hmlts of TGI
and PMS m the commumtIes studied Species of lIttle Importance many commumty are excluded

Limits of

Center of
TGI PMS

Other
Group SpecIes Importance dlstnbutlOn Mm Max Mm Max

Lathyruspolyphyllus Hot dry None 98 21
Madza gracIlis Hot dry None 98 21
Rhus dlverslloba Hot dry None 93 20
Collomza heterophylla Hot dry None 93 20
Holodlscus dIscolor Hot dry None 73 18
Lomcela clllOsa Hot dry None 83 9 20

2 Whlpplea modesta Hot dry Moderate 67 10
Synthns remformls Hot dry Moderate 67 10
CoryIus cornuta Hot dry Moderate 67 All
Ins tenax Hot dry Moderate 73 10
Festuca occldentalls Hot dry Moderate 73 10

3 Berbens nervosa Hot Dry
Moderate All 38 All

Ltnnaea borealis Hot Dry
Moderate All 38 All

Taxus brevlfolla Hot Dry
Moderate All 38 All

Acer clrctnatum Hot Dry
Moderate All All All

4 GaultheJla shallon MedIUm hot Dry Moderate Hot 67 9

Castanopsls clllysophylla MedIUm hot Dry Moderate Hot 49 All
Cornus nuttallu MedIUm hot Dry Moderate Hot 49 All

5 Rhododendron
macrophylum MedIUm hot Dry All All All

6 H eraceum alb flolUm Hot Dry Cold Moderate Absent 4070
7 Polystlchum mumturn Warm wet Vanes All All

Oxalls oregana Warm wet Vanes 38 83 8 15

8 COptlS laclmata Moderate Vanes 38 98 8 21
Rubus mvalls Moderate Vanes All 9 21

9 VIOla semperv rens Cold Moderate All All All

10 Ptendlum aqulltnum Cold All 38 All
Achlys tnphylla Cold All All All
Campanula scoulen Cold All All All

II Lstera cauJlna Cold DIsjunct moderate
or Hot All All

Montla s benca Cold DIsjunct moderate
or Hot 38 90 8 21

Gallum oreanum Cold DIsjunct moderate

or Hot 38 73 8 IS
A rmca lat fol a Cold DIsjunct moderate

or Hot 38 67 8 10
VIOla glabella Cold DIsjunct moderate

or Hot 38 73 8 15

12 OsmOllllZQ purpUlea Cold None 37 38 8 9

Stleptopus roseus Cold None 38 48 8 9

13 Rubus laslOcoccUS Cold Moderate 73 18
Cltntoma umflora Cold Moderate 83 18

Pyrola secunda Cold Moderate 78 18
Vacclnlum

membranaceum Cold Moderate 93 19
Smlllclna stellata Cold Moderate 98 21
Cornus canadenSIS Cold Moderate 38 82 18

Vacclmum alaskense Cold Moderate 38 84 15
Tzarella umfoltata Cold Moderate 38 87 18

14 Cllmap lIla umbellata Scattered Vanes All All
Snlllactna IUcemosa Scattered Vanes All All

Xerophyllum tenax Scattered Vanes All All

IS Vancouvena hexandla Wet frmge All 38 All

16 A thynum flllX femma None Wet frmge 38 83 12
Blechnum splcant None Wet fnnge 49 83 12
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TABLE 8 Contmued

Limits of

Center of Other
TGI PMS

Group Species Importance dlstnbutlOn Mm Max Mm Max

17 FJagana vesca var

bracteata None Dry frmge All 10

18 Pyrola aSUllfolla None 2 of three extremes
absent 38 98 21

Pyrola plcta None 2 of three extremes

absent 38 93 19

Rosa gymnocarpa None 2 of three extremes
absent 38 All

Asarum caudatum None 2 of three extremes

absent 38 87 18

COJalorhlza mertenSlana None 2 of three extremes
absent 38 82 18

Paclllstlma mYlsmltes None 2 of three extremes
absent 38 All

Dlsporum hooken None 2 of three extremes

absent 38 98 21

19 GallUm tnflorum None AIl except coldest 38 AIl
Rubus ursmus None AIlexcept coldest 38 AIl
A denocaulon blcolor None AIlexcept coldest 38 All
VaccmlUm parvlfohum None All except coldest 38 All

Tnentalls lallfoha None AIl except coldest 38 All

Symphoncarpos mol s None AIl except coldest 38 AIl

20 Anemone deltOldea None AIl AIl All
Chlmap Illa menZleSll None All AIl AIl

Tnlhum ovatum None All 98 21

Goodyera oblonglfolla None AIl AIl AIl

or the best stlvlcultural technIque to use to be pre
dIcted from the flora of the site In many cases the

environmental Indexes denved from Indicator plants
are effective predIctors of the measured environmen

tal mdex WarIng and Major 1964 GnffIn 1967

Wanng et al 1972 Mmore 1972 However It IS

stressed that theIr use should be confmed to the regIon
tudled Gnffm 1967 MInore 1972 MacLean and

Bolsmger 1973 WithIn our study area most species

grow 10 a vanety of habitats although some prefer
entIal speCIes are recognIzed Dyrness et al 1974

When specIes Importance values are plotted on a TGI

PMS dIagram a number of dlstnbutlOnal types

emerge Tables 7 and 8 Species WIth very low cover

or low constancy In all commUnIties were not con

sldered 10 compIlIng these data

The ranges of TGI and PMS wlth10 whIch a species
occurs In our area were compared With the habItat

ranges of the speCIes studied elsewhere In the North

west Most speCIes whIch Warmg 1969 consIdered

suffICIently restncted In dlstnbutlOn to have Indicator

value were less restncted In our area Table 9 Most

speCIes used as mOisture 1Odlcators occupIed dner

envIronments m ourarea than they did In the eastern

SlsklYOUS Several plants used as temperature Indl

cators 10 the SlskIYOUS extended to both warmer and

cooler environments m our study area and almost all

occupIed warmer habItats General compansons pos
SIble With other gradIent analyses m southern Oregon

WhIttaker 1960 Mmore 1972 show the same

type of dIfference 1 e many specIes occupymg en

vIronments relatively dner or warmer In our study
area than they do further south Such dIfferences are

not surpnsmg HIgher raInfall and humIdIty a

shorter dry season or different competitive pressures
In our area may allow the expansIOn of species Into

the warmer dner habitats as defmed by our Indexes

Compansons WIth species dlstnbutlon patterns
from the redwood regIOn of CalifornIa Warmg and

Major 1964 reveal no general pattern of dIfferences

Many species have an apparently broader range In

our area Gaulth na shallon Achlys trlphylla and

Acer macrophyllum for example Some speCIes
Oxalzs oregana and Polystlchum mumtum are more

restncted to the wetter habItats here than they are In

the redwood regIon Rhus dlversdoba on the other

hand IS more restncted to dry habitats m our study
area Llbocedrus decurrens IS limIted to the warmest

and dnest habItats here but to the coolest and

dnest In northwestern CalIforma

Int rpretatlOn of the slgmfIcance of these TGI

and PMS lImIts Tables 7 8 and 9 IS somewhat

dIffICUlt as the relatIve effects of bIOtIC and abiotIC

factors on range limItatIOn are unknown Wlthm one

small area In the southern AppalachIans some tree

speCIes were apparently lImited by enVIronment one

by competItion and others by a combmatIon of the

two Mowbray and OostIng 1968 The mIX of com
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TABLE 9 Environments occupied In the central western
Cascades by species with Indicator value In the eastern

SiskiYOU MountaInS WarIng 1969 TGI Tempera
ture Growth Index PMS Plant MOIsture Stress
TGI IS numencally eqUivalent to Wanng s Opttmum

Temperature Days

TGI PMS bars

W Cas W Cas
Species SiskiYOU cades SiskiYOU cades

Lathyrus
polyphylllls 5 10 21 up

RllU d vels loba 80 100 93 up 15 25 20up
WIlIpplea modesta 60 90 67 up 5 10 9 up
COIyluscomuta 70 100 67up
LlI1naea borealts 50 80 38 up 5 15 All
VIOla

sempervlI ens 5 10 All

CampalUla

scoulen 5 15 All
VIOla glabella 5 10 8 9 18

A Imca latlfolza 5 15 8 10

CImtoma umflora 5 10 8 18

Pyrola secunda 30 60 32 80 5 15 8 18

Tzarella umfo wta 5 10 8 18

Xerophyllum
tenax 40 80 All

Smlllcma IUcemosa 30 60 All

Pach stlma

myrslll tes 40 80 38 up

Dlsporum hooken 5 15 8 21
CallUm tllf orum 5 15 All
Rubus ursll1us 60 90 38 up
A delocaulon

blcolor 70 90 38 up 5 15 All

Anemone deltoulw 5 15 All

TIlllum ovatum 5 15 All

Coodyera
oblonglfolla 5 15 All

petltIve and environmental l mItatlOn undoubtedly
changes wlthm a species range as the flora and en

vlronment s multaneously vary from place to place
We have no basIs for separatmg these two lImitations

ThiS confuses the mterpretatlOn of the meanmg of

the speCIes lImits given here and emphaSizes the state

ment that their utilIty S strIctly local

COMMUNITY DISTRIBUTION IN RELATION

TO ENVIRONMENT

Commumtles In relatIOn to measured

enVIronmental gradients
Much of the varIation m commumty ordmatIons

m our area IS associated With the temperature and

mOisture mdexes TGI and PMS NutrItion m

fluences communIty composItIOn most obVIOusly on

the mtrogen poor sites A two dimensIOnal environ

mental field separates the reference stands and
therefore presumably the commumtIes they repre
sent m a useful manner F g 7 It Illustrates the

Importance of TGI m dlfferentlatmg vegetation zones

and the usefulness of PMS m arraymg commumtIes

wIthm the warmer Tsuga heterophylla zone The por
tIon of thiS environmental field whIch IS occupIed m

our area IS SimIlar to the eastern SiskiYOU Mountams

WarIng 1969 although vegetatIon composItion dIf

fers appreCIably between the two regIOns
The array of commumtIes m the two factor en

vlronmental field FIg 7 generally reflects the con

cluslOns based on synecological work alone F g 2

Dyrness et al 1974 The only major dIscrepancy
between F gs 2 and 7 S the lack of sites With high
growmg season mOisture stress m the Ables amabllls

zone as orIgmally had been predIcted
Past studIes of vegetation along environmental

gradients have shown that factors related to tempera
ture mOisture available nutrIents and mechanIcal

stress often correlate WIth the observed vegetation
pattern Usually only two or three of these major
factors are concluded to be of prIme Importance for

any smgle area EarlIer work of thiS nature IS re

VIewed by Warmg and Major 1964 m thIS paper
we conSider the more recent work of particular slg
nIflcance to our area

Chemistry of the SOil plays an Important role m

dlstmgUlshmg vegetatIon m the Klamath Mountam

and redwood regIOns WhIttaker 1960 Warmg and

Major 1964 Warmg 1969 and m the Bighorn
Mountams of Wyommg Despam 1973 In several

western mountam systems SOIl dIfferences are 1m

portant only at a secondary level m accountmg for

the vegetatIOn pattern Whltt1ker and N ermg 1965

Daubenmlre and Daubenmlre 1968 Fonda and BlIss

1969 Mmore 1972 However on Vancouver Island

nutrItIOnal factors do apparently modIfy the mOls

ture mduced pattern m Pselldotsllga forests McMmn
1960 All these authors With others GrIffm 1967

Brooke et al 1970 del Moral 1972 emphaSIze the

role of mOisture m mfluencmg forest pattern most

also use a temperature gradIent of some type
At higher elevatIOns snow plays an Important role

VIa mechanIcal force as well as modlfymg tempera
ture and mOisture regimes Daubenmlre and Dauben

mire 1968 Fonda and BlIss 1969 Brooke et al 1970

del Moral 1972 RapId changes m vegetatIon may
occur at the usual elevations of a wmter freezmg
Isotherm presumably associated with snowpack ac

cumulation Brooke et al 1970

In our area a temperature mdex proved most 1m

portant for dIstmgUlshmg major vegetation zones

whereas mOisture factors dlfferent ated COmmUnItIes

only wIthm the warmer zone Some mmor excep
tlOns apparently were due to SOli nutrIent aVailabilIty
This appears SimIlar to the Olymp c Mountams

Fonda and BlIss 1969 and to the more mesIc

senes of forest commUnIties m northern Idaho and

eastern Washmgton Daubenm re 1956 DaubenmIre

and Daubenmlre 1968 where weather bureau data
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FIG 7 PosItIon of reference stands In a two dunen

slOnal envIronmental fIeld Temperature IS represented by
Temperature Growth Index computed by the method of

Cleary and WarIng 1969 MOIsture IS assessed as the

late summer predawn mOIsture stress on comfer saplings
plant mOIsture stress Most data are for 1972 Psme

Pseudotsuga mellZleSll Tshe Tsuga heterophylla Abam

Ables amabll1s The communIty represented by each

reference stand IS listed In Table 2

were correlated WIth vegetation pattern over a large
area Measurements of soIl mOIsture confIrmed that

no dIfferences In drought eXIst between the upper
forest zones In the northern Rocky Mountams Dau

benmlre 1968 There drought dIfferentiates the

lower forest zones from each other and from the

Tsuga heterophylla serIes but was not severe In the

upper elevatIon zones ExtenSIOn of our study to the

vegetatIon zone adjacent to the lower lImIts of our

Tsuga heterophylla zone the Quercus Pseudotsuga
forest and woodland of foothIlls surroundIng the

WJllamette Valley would almost certaInly show a

parallel dIfference In ourarea WIth PMS dlfferentlat

Ing most Tsuga heterophylla zone commUnIties

from most foothIll woodland commUnItIes Our

Pseudotsuga clImax communIty drIer than the other

Tsuga heterophylla zone commUnIties IS also a

parallel sItuatIon In thIS way to the Pseudotsuga zone

In the northern Rocky MountaIns Some of WarIng s

1969 drIer forest types In the eastern SlsklYOUS are

dIfferentIated from each other by PMS although the

maJonty dIffer prImarIly In temperature WarIng s

type IS a narrower UnIt than our zone but broader

than ourcommumty

FIG 8 MosaIC chart shOWIng the usual locatIOn of
clImax forest commUnItIes In relatIon to elevatIOn and a

master envIronmental Index MEI computed from topo
graphIC and SOIl charactenstIcs 0 xenc 9 mesIc

These are the more restncted commumtIes Each enclosed

fIgure Includes at least 800 of the stands A total of only
10 stands fall outSIde the fIgures shown Numbers IdentIfy
reference stands CommunIty abbreVIatIOns are IdentIfIed
In Table I

Commumtles In relatIOn to complex gradients

The distrIbutIOn of commUnIties m relatIOn to the

temperature and mOIsture gradIents may be com

pared WIth theIr distrIbutIOn In relatIOn to complex
gradIents WhIttaker 1967 C T Dyrness J F

FranklIn and W H MOIr unpublished observa

tlOns computed a Master EnVIronmental Index

MEfor theIr reconnaIssance plots Four enVIron

mental varIables representIng topography and SOlIs

were assIgned scalIng factors of from 1 to 10 where

1 represented the most xerIC and 10 the most favor

able condItIOn of each factor

MEI Ih Xl X2 X X4 3J
where Xl factor for topographIc locatIOn

X factor for soIl serIes IncorporatIng ef

fects of texture and other propertIes
X factor for estimated rootIng depth and

X4 factor for SOlI stonIness

A two dImenSIOnal envIronmental fIeld was agaIn
constructed thIS time usmg elevation and MEI as the

axes FIgures 8 and 9 show thIS relatIOnshIp for

the clImax commUnItIes The enclosed area shown

for each community Includes at least 800 of the

stands measured To be excluded from the enclosed

fIgure for ItS communIty a pomt If Included would

have had to mcrease the enclosed area by at least

300 Most of the commumtles Include only a small

portion of the total fIeld FIg 8 and m some cases
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the overlap between commuOltIes IS not very large
However there are several commuOltIes wIth a

broad or a bimodal MEI dlstnbutIon Fig 9 which

greatly overlap some of the more restncted com

mUOltIes The bimodal nature IS a consequence of
vanatlOn III topographic locatIOn not the soIl factors
Illcluded III ME

Companson with the PMS TGI ordmatlOn shows

several differences between the two methods of de

fmIng the environmental field FIgs 8 and 9 vs Fig
7 The complex gradient diagram suggests that the
mid to high eIevdtlOn commuOltIes are mostly xenc

whereas the PMS at all those measured IS qUite low

At lower elevatIOns the MEI aXIs shows differences
between commuOltIes which are relatIvely smaller
than those shown by PMS The temperature dlf
ferences between zones and the temperature patterns
wlthm zones are not as apparent usmg the elevatlOnal
aXIs Of course some overlap m commuOltIes could
be expected If several stands per commuOlty were

measured for PMS and TGI but thiS probably would
not correct the distortIons mentIOned above The
MEI aXIs constructed to represent a mesIc to xenc

scale has different meanIngs at different elevatIOns

III terms of actual mOisture stress

The disperSIOn of the five climax commuOltIes

which show a bimodal dlstnbutlOn on Figs 8 and 9
IS more restncted If one uses a SoIl Profile Index

SPI X2 X X4j3 as the X aXIs rather

than MEI All the seral commuOltIes are better

separated by SPI than by MEI FIg 10 Their pat
tern of occurrence IS probably greatly Illfluenced by
hlstoncal factors The smgle commuOlty at low eIe

vatlOns OCCUpIeS a very WIde range of soIl vanatlon

Advantag s of measured envIronmental gradIents

Usmg measured envIronmental gradients has
several defmlte advantages although many workers
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FIG 10 MosaiC chart shOWIng locatIons of fIVe seral

forest commumtIes III relatIOn to elevatIon and a sOIl

profIle Index SPI 0 xenc 9 mesIc

choose to Identify only complex gradients rather than

measurmg one or a few factors to represent the en

vlronmental changes along these gradients One
would expect an elevatlOnal complex gradient III our

area to consist substantIally of temperature related
factors with modIficatIons III Illtenslty related to the

depth and perSIstence of the snowpack The com

plex gradient referred to III topographic terms IS pn
manly a mOIsture gradIent Whittaker 1967 In

many cases no smgle factor can be Isolated which
vanes over the entIre gradIent of vegetatIOn John
son and Risser 1972 makmg measurement of two

or more factors ImperatIve That one or two mea

sured factors do correlate well with the vegetatIOn
gradient does not necessanly Imply that they are the
sole causal agent s of the pattern of course For

example Mowbray and Oostmg 1968 found the

clayjsand ratIO m the soIl to be the factor best cor

related with tree Importance and growth Their dls
cusslon emphasizes that beSides dIrect Illfluences on

plants vIa SOlI aeratIon and mOisture retentIOn thiS
ratIo mtegrated many mlcroclimatlc factors operatmg
overa long time

DespIte the uncertamty as to the degree of causal
mfluence that a measured envIronmental factor has
we believe that gradient quantIficatIOn IS a worthwhIle

endeavor A workmg knowledge of the nature of

effective envIronmental gradIents IS necessary to galll
understandmg of the adaptIve strategIes of the popu
latIOns mvolved and to generate testable hypotheses
about the speCifIC competItive and selectIve forces

actmg on these populatIOns For example a mOIsture

gradient may mvolve eIther or both atmosphenc
and soIl mOisture AdaptIve responses to a mOisture

gradIent vary dependmg on the exact nature of the

gradIent Grand fir saplmgs on the more and east

slope of the Oregon Cascades are mdeed subject to
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greater evaporative stress than west slope populatIOns
but maximum measured plant mOisture stresses are

below those of west slope populatIOns the reverse

of the Situation expected These populatIOns exhibit

stomatal reaction patterns which are related to the

differences In the type of mOisture stress to which

they are subjected Zobel 1974 1975

Complex gradients are often defmed m physlo
graphiC and elevatlOnal terms However topographic
pOSitIOn does not effectively differentiate most vegeta
tlon types In our area J F Frankhn C T Dyrness
and W H MOIr personal observatIOns Reversal of

the aspect occupied by a forest type occurs as eleva

tlon mcreases on many mountam systems as seen m

complex gradient mosaic charts from these areas

e g Whittaker and NIermg 1965 ThiS physlO
graphiC reversal of a vegetation type as elevatIOn

mcreases IS well developed m the southern Rocky
Mountams The reversal IS absent from the upper

vegetatIOn zones of the northern Rocky Mountams

which are espeCially affected by mOist westerly wmds

and It IS suggested that It also should be absent on

the western slopes of the Cascades Daubenmlre and

Daubenmlre 1968 In our Tsuga heterophylla zone

commumtles the highest plots of each vegetation type
are mdeed only rarely on topography conSidered to

be relatively xenc nor are the lower ones con

slstently mesIc Figs 8 and 9 In the Ables amabllls

zone the patterns are less clear cut about half the

types havmg highest plots on relatively xenc topo

graphiC pOSitions The degree of aspect elevation

compensatIOn IS hardly consistent among mountam

systems
The mosaic chart With complex gradients as ItS

axes IS a useful device for vlsuahzmg what a vegeta
tlon pattern looks lIke m the field However ItS use

to deCipher autecologlcal relatIOnships of species

may lead to distortIOns The environmental field of

a mosaic chart mcludes all pOSSible combmatlons of

factors defmmg It In studies usmg quantifIed
gradients all pOSSible combmatlons of two factors

seldom If ever occur Gradients such as wet fertile

to dry stenle Monk 1965 may be found Without

the other pOSSible combmatlOns dry fertile wet

stenle Measured environmental fields lack many

types of combmatlOns of factors low temperature
mesIc and mesIc mfertIle Warmg and Major 1964

or cool xenc and hot mesIc Warmg 1969 and thiS

study The few plots on which unusual conditions

have been measured e g cool xenc m our area

have vegetation of lImited extent and of very little

slgmflcance In a regIOnal context Zobel 1975 and

personal observatIOns Thus the ImphcatlOn of the

full field mosaic chart IS contrary to the observed en

vlronmental patterns It IS probably unusual to have

all topographiC and SOlI conditions occurrmg at all

elevatIOns

e
Ee log e I Mo og apl s

V I 46 No 2

The aspect elevatIOn relationships of vegetatIOn
which occur m many areas may lead to a shift toward

the mesIc With elevatIOn for many species ThiS

could be mterpreted as a change m species response
to mOisture when the explanatIOn IS more lIkely a

shift m the mOisture avaIlablhty on a given topo

graphiC posItion However use of direct measure

ments as axes of an envIronmental field Fig 7

tends to prevent thiS ambigUIty Furthermore the

degree of aspect elevatIOn compensatIOn vanes as

discussed above comphcatmg the mterpretatlOns

Fmally the length of the complex mOisture gradient
may represent a very different plant mOisture stress

gradient at different elevations as we found for our

area

The use of complex gradients does aVOid glvmg the

ImpreSSIOn that vegetatIOn pattern responds to only
one or two factors of the environmental complex
However such distortIOns as mentioned above make

formatIOn of autecologlcal hypotheses from vegeta
tlon patterns displayed m these charts more difficult

than If measured gradients are used

SPECIES DIVERSITY IN RELATION TO ENVIRONMENT

SpecIes rlchness

Whittaker 1972 suggests species number per unit

area as the most generally appropnate measure of

diverSity wlthm a commumty adiverSIty we use

species number m thiS study The stand samples
analyzed by Dyrness et al 1974 werc not on

measured quadrats but should be umform enough
and large enough to elImmate any major errors m

companson of specIes numbers Commumty descnp
tlons are based on a composite of 7 22 stand samples
per commumty ThiS vanatlOn m sample size could

affect our estimate of species number m each com

mumty however It does not seem to have a great
effect as correlation of species nchness With number

of samples m a mean for a commumty gives r2

0005

Alpha diverSity IS presented here both as species
number m the composite commumty sample and as

the average number of species per stand sample
wlthm each commumty These two measures vary
m a somewhat parallel manner With r 0 66 Com

panson of nchness to TGI PMS coordmates shows

approximately the same pattern whethcr composite
species number or species number per sample IS uscd

FIg 11 In our area diverSity mcreascs away from

the moderate environmental conditIOns toward both

cooler and more xenc envIronments WIth the sole

exceptIOn of the Ables Tsuga Xaophyllum commu

mty TGI 32

Study of the relatIOnship of species diverSity to

environmental conditions has not led to any Widely
1cceptable generalities Whittaker 1972 In some
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FIG 11 Vascular species diversity number of spe
cles of forest commUnItIes In relatIon to temperature and
mOisture conditIons at the reference stand representing It
The top figure IS the species number In the composite
sample the bottom IS the average species number per
tand sampled The reference stand at each posItIon IS

IdentIfIed In Fig 7

cases diversIty IS highest In more mesIc commullltles

In others It IS not Terborgh 1973 states that the

general case In temperate North Amencan vegeta
tlOn IS to have greatest species number In the mIddle

part of a mOIsture gradient rather than In wetter or

dner areas ThIS IS contradIcted by our study as well
as several others CIted III WhIttaker 1972 del Moral

1972 One must conSider the relatIve xenc mesIc

hydnc range whIch occurred In each study In our

area the wettest sItes dId not appear too wet for

optimum growth of the domInants ThIS IS probably
also true In Whittaker s studies cIted by Terborgh
1973 However In other studIes he cites very wet

areas were Included A companson of dIverSItIes at

the mldranges of mOisture gradIents whIch have

greatly different end pOInts of hydnsm and xensm

Terborgh 1973 should not It seems allow strong
mference from the results

Often dlVerslty In one stratum of vegetatIon can

not be predicted from the dIversItIes of the other

strata Whittaker 1972 ThIS IS also true for thIS

study That diversities of d fferent strata are un

related IS IndIcated by th r between species nchness

of layers tree shrub 001 shrub herb 002 and

tree herb 0 06

The dommance of one stratum as opposed to ItS

dIversIty may affect the diversity of another WhIt
taker 1972 The greater herb dIverSIty on dry sItes

In our area contrasts to fIndIngs for some temperate
forests Daubenmlre and Daubenmlre 1968 but

IS SimIlar to others Rochow 1972 ThIS pattern
may result from a less dense canopy cover over these

dry sItes leadmg to greater light IntensItIes The re

duced tree densIty should also cause greater avaIl

abIlity of nutnents and water less chance of al

lelopathlc Influence and a greater vanety of available

mlcrohabltlts Daubenmlre and Daubenmlre 1968
del Moral 1972 Rochow 1972 WhIttaker 1972 In
our study the number of herbaceous species was

Inversely related to the percent cover of evergreen
trees and shrubs III the communIty r2 0 38 n 22

excludmg the Ables TsugajXerophyllum commu

lllty Usmg seral commullltles alone thiS r2 was

074 n 5 The model for control of forest

specIes dIverSity del Moral 1972 suggests that con

dltlOns on ourPseudotsuga climax and Ables amablhs

zone sites arc ngorous enough to cause a more open

canopy but arenot ngorous enough to greatly deplete
the flora The net effect IS mcreased dIverSity The
Ables TsugajXerophyllum communIty on the other

hand apparently has an envIronment ngorous enough
to delete many of the less hardy species thus decreas

Ing dIverSity
On a given site m many temperate forests specIes

nchness may mcrease for some tIme and then de

crease With canopy closure and establishment of

strong domInance WhIttaker 1972 In our area

the seral commullltIes average more specIes than

the old growth commullltles 68 vs 60 total 29 vs

25 per stand

The degree to which specIes composltlon changes
along environmental gradIents wlthm an area S

termed 3 diversity A SImple and generally appropn
ate measure of 3 d vers ty s BD 1 0 where BD

Sc S Sc bemg the number of species m the composite
sample and S the average number of speCies In the

commUnItles WhIttaker 1972 The total vascular

3 dIverSity of our study area is 1473 3 diverSIty is

somewhat lower for trees and shrubs 1 26 and 1 25
and higher for herbs 1 63

Gamma dIverSIty S the species nchness In a par
tlcular range of habitats The forests studied by
Dyrness et al 1974 Include 153 vascular speclCs
However the total flora is much larger and IS prob
ably estImated best from Franklin and Dyrness
1971 who list 480 vascular plants In the H J An
drews Forest ThIS latter number Includes a few

Introduced tree specIes and many speclCs character
StIC of meadows and disturbed areas e g clearcuts

Species dommance

COmmUnItIes vary In the degree to whIch some

measure of Importance is shared among the specIes
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FIG 12 Dominance Simpson s mdex In relatIOn to

temperature and mOIsture conditIOns of the reference
stands representing each commumty The top figure IS

calculated for all vascular species the bottom for shrubs

and herbs only Percent cover IS the measure of 1m

portance

present called eqUltablhty or conversely the con

centratlOn of dominance We chose a simple measure

of the concentration of dommance Simpson s mdex

C

C s P
2 where s IS number of species m the collec

1

tlon and Pi IS the proportion of the Importance value

belongmg to the lth species Whittaker 1972 sug

gests that thiS mdex IS appropnate for commumties

exhlbltmg strong dommance as ours do We used

average percent cover m the composite commumty

sample as our measure of Importance
Dommance vanes conSiderably among commu

mtles Fig 12 generally bemg more pronounced
m lower elevation and seral stands Ables amabllzs

zone C 0 115 Tsuga heterophylla zone C 0140

seral commumtles C 0148 chmax commumtles

C 0 126 However the Ables Tsuga Xerophyllum
commumty which IS excluded from the means has a

very high dommance When tree species are excluded

from the calculatIOns the same generahty holds for

zones but the understory dommance IS similar m both

seral and chmax stands Vascular dommance and

especially understory dommance generally decrease

away from the area of moderate environment toward
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FIG 13 Dommance diverSity curves for climax com

mUOltJes 10 the central western Cascades constructed for
the 20 most Important species 10 the composite sample
for each commumty Curves are ordered by the percent
cover of the 10th species from lowest to highest I e

approximately the steepest to flattest slope 10 the top half
of the line Numbers refer to reference stands Tables 1
and 2 Identify commumtJes

the dry and the cold commumtles Fig 12 Thus

species nchness and domlOance are generally nega
tlvely related C values are generally m the range of

those found by del Moral 1972 for the Wenatchee

Mountains

DOMINANCE DIVERSITY CURVES

Another way to look at dommance diverSity re

latlOnshlps IS to plot the log of Importance of species
cover m our case over species rank of Importance

Different shapes of the resultmg curve should theo

retlcally anse dependmg on the type of theory one

mvokes for determmmg how mches are occupied
Whittaker 1972 Curves for the 20 most Important

species of each composite commumty sample Dyr
ness et al 1974 are of a form generated by a geo
metnc senes Fig 13 theoretically produced by
the hypotheSIS of mche preemption Such a form IS

often exhibited by vascular plant commumtles of low

diverSity Whittaker 1972 All our curves have a

somewhat Similar steep mltml slope However all

except one have at least two parts With the slope de

creasmg after 3 10 species ThiS broken curve ap

pears to represent two groups of plants the first

group IS the dommant trees and the most Important

understory species the other the rest of the lower

strata These groups have somewhat different doml

nance relatIOnshIps as mdlcated by the slope of the

hnes With the less Important species groups havmg
a smaller degree of dommance
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FIG 14 Percent cover by mature trees top fIgure
and tree reproduction bottom figure m relatIOn to

temperature and mOisture conditions Cover figures are

the sum of cover for mdlvldual species and thus may
exceed 1000

COMMUNITY STRUCTURE IN RELATION

TO ENVIRONMENT

The coverage of each stratum has Its own pattern
m relation to the environment Tree cover IS greatest
In moderate envIronments decreasmg toward all
extremes espeCially the dry stands Fig 14 Shrub
cover IS highest In the warm dry stands and lowest
m the coldest commumties Fig 15 ThiS IS very
roughly the opposite pattern found In herbaceous
cover FIg 15 which IS hIgh In cold and mesIc

stands Slccama et al 1970 attnbute greater
herbaceous Importance with elevatIOn m New Hamp
shire to factors related to a decrease m tree cover

and the fact that environmental change with elevation

may be more moderated for the herb layer than for
the trees

The commumtieS studied vary conSiderably In the

Importance and relative Importance of the vanous

strata FIgs 14 and 15 we summanzed thIS property
In a manner analogous to computmg specIes dom

mance Simpson s Index was computed consldermg
each of five vascular strata mature trees tree repro
duction tall shrub low shrub and herb as a umt

usmg the total cover for each stratum from the com

poslte commumty descnptlOn A deflmte pattern
emerges from the data Stratum dommance IS great

o 10 20
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30
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FIG 15 Percent cover by shrubs top figure and
herbs bottom figure m relatIOn to temperature and

mOIsture condItIOns Cover fIgures are the sum of cover

for mdlVIdual species and thus may exceed 1000

est on the colder SItes intermedIate on sites of moder
ate enVIronment and lowest on the dry SItes FIg
16 The TsugajAcerjPo ystlchum commumty IS the

single exceptIOn to thiS trend Thus dominance IS

concentrated In fewer growth forms on colder and
mOister sites

Acer macrophyllum the only deCIduous canopy
tree m the study area accounts for more than 3
tree cover m only three commumtIes maximum

70 However evergreenness m the shrub layer IS

much more common although It vanes markedly
from commumty to commumty Most low shrub

cover IS evergreen 630 1000 espeCially In

warmer stands Percent evergreenness of tall shrubs

vanes more bemg hIghest In the moderately warm

dry stands and decreaSing In all directIOns The

absolute amount of evergreen tall shrub cover vanes

In a somewhat SimIlar manner Fig 17 Interest

Ingly commumtles with the largest amounts of fohar

mtrogen had the lowest evergreen shrub cover Fig
18

The concentration of evergreenness on dry stenle
sites In the western Cascades follows the pattern de

scnbed by Monk 1965 1966 for forests of north
ern Flonda He emphasIzes the probable role of

evergreenness m nutnent conservatIOn thiS role ap
pears pOSSible from our hmlted data FIg 18

Sc1erophylly IS often assocIated with evergreenness
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FIG 16 Stratum dommance Simpson s mdex com

puted for percent cover of flYe layers mature tree tree

reproduction taU shrub low shrub and helb m relatIOn
to temperature and mOisture conditIons

Its Importance III mOisture conservation appears to be

of secondary Import1nce or at least to be meffectlve

on our dnest areas The percentage of evergreenness

IS low m our two dnest commullltles

SOME IMPLICATIONS OF PATTERNS OF

STRUCTURE AND DIVERSITY

The different commulllty properties which we have

exammed eXist III a vanety of patterns over the en

vlronmental field we defmed Species nchness m

creases toward our envIronmental extremes whereas

tree coverage and concentratIOn of dommance de

crease toward these extremes Stratum dommance

shrub cover and herbaceous cover vary m a more

UnIdirectIOnal manner across the envIronmental

gradients Shrub cover IS highest on warm dry sites

and the other two are highest on the cooler mOister

sites The pattern of diverSity wlthm a smgle stratum

vanes m a manner unrelated to diverSity of other

strata however herbaceous diverSity IS related to thc

coverage of evergreen shrubs and trees

The Ables Tsuga Xerophyllum commulllty refer

ence stand 14 although the coldest we measured

st1l1 has environmental mdexes not vcry different

from the Ables amabdls zone stands ThiS IS reflected

m the pattern of structunl charactenstlcs the trends

set by the adJommg stands extend to st1nd 14 Figs
14 5 and 6 However thiS IS not true for the
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FIG 17 Percent cover by taU top figure and low
bottom figure evergreen shrubs m relatIon to tempera

ture and mOisture conditIons

general trends for diverSity Figs 11 and 2 which

reverse themselves at stand J 4 The sharp dlscon

tmmtles which occur here rcmforce the conclUSion

based on composItion that thiS commulllty really
represents a different vegetational zone the Tsuga
mertenSlana zone of Franklm and Dyrness 1973 and

suggest that major changes occur here which 1re not

reflected III our environmental mdexes If such dls
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FOREST COMMUNITIES AND ENVIRONMENT

contmUltles m the relationshIp of dIversIty to environ

ment occur frequently m vegetatIOn gencrally ap
plIcable models of community diversity would be very
complex and dIfficult to conceptualize This may ex

plam why widely acceptable models relatmg diversity
to envIronment hlVe not been developed
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CHECK SHEET Mark VII FOR SURVEY OF IBP AREAS

To be completed with reference to the GUIDE TO THE CHECK SHEET

Serial Number

For Data
Centre Use

only

Name of surveyor
Jerry F Franklin

2 FORESTRY SCXENCES LABORATORY
JflACtit NORTHWJEST FOkLS 1 ANti

RAN muM 1 SlAlJON
po BOX 881

JOJRVALlLJE rnFBGON 97330

Check Sheet completed a on site rI b from records

Date Check Sheet completed J UJf D I 71

y

Address of surveyor

3

4

2 Name of IBP Area WI p M tJtJ ReSEAtuH NAnJllAL AelfA
2

3

Name of IBP SubdIvIsion or serial letter

Map of IBP Area showing boundaries attached Yes r No

4 Sketch map of IBP Area Please mark direction of north the scale and grid numbers where
applicable

For IBP Area read IBP Area and or IBP SubdivISion
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3 location of IBP Area

I Latltudel 0 Q N Longitude 2 0

2 Country OHrll S1l1U Jr A C

State or Province O 4 tJ County J

Qt

State orProvince County

of Administration

NattOnal I Official category Jt1 PfAIU N IJltrp I Ft41J1t

2 Address of administration

P klflNQrthwest Forest

Range Experrment Station
PO Box 3141
Portland Oregon 97208

International Class

3 Area with formal
conservation status

No formal

cons status

Included In

U N List
Rejected from

U N List

A C DB

5 Characteristics of IBP Area

I Surface area state units of measurement IQ fA

2 Altitude state Units of measurement Maximum a 1

Minimum II ft 11

6 Chmate

Nearest climatological station

I Name W fMfirrE BUlN QW tAld tl lJfI

2 Chmatologlcal station on IBP Area Yes No t

3 If 2 not distance from edge of IBP Area state Units KlIt

4 Direction from IBP Area Walr

5 Additional data sheet attached1 Yes No

2

For Data
Centre Use

only

I
tlW
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7 Vegetation and Sod

1 Vegetatton

Vegetation Code Area

Plant commUnities
state

give usual name uSing full Latin names of a

Units

l species where apphcableCII
0

E I

cI U

l
Z I 0

OJ
CII VI c Ec u 0

I c
o

OJ
E e 0 fI I EE E 0 e 0o CII

0 0 I
Ua ctC1 C1 L VI NA

1 A A es to M ell 1M I otf 7 e

2 A 7A A fJS ourtAI hlfj 1 0
r6ff

3 A 7A
Ab ts 44b Its BMS Mfr fJ ttu

22X If u u n4X

4 I A I 71 e
A Aft I s 1 tc WII M MMc J

38tAl ft vlM

5 I A I 7 e
PsNJ n lAc

7e t

6 S 2 a A In nu1a ICdr spp
7 M z I iaCA P6fV 6rus Pt UM 4 CI I CI 7

8
I IJ 2 ArdDsfaplty Ivo ur Et t1ueOM I

9

10

11

12

13

14

15

16

17

18

19

20

Please give information about further communities on a separate sheet
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7 2
cant

Sod

L
ell
0

E
J

Z
SOil type Other notesell

c U
J c

E e
E ell

ot
ua

1 iOWN FOI O SOUWITH MIH IA2

2 S II II

3 FS II

4 Fs II It

5 F
It

6 J

7 F3
8 XI
9

10

11

12

13

14

15

16

17

18

19

20
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8 Similar Communities In Country or State

Protected Protected and Unprotected
GI
D

E
l C C

lZ
till till

GI C
0 C till C 0 c till

c u C GI
C

iii c C GI C iii cJ Jl C
l iii C l iiiE f C
IT ell f C IT ell fC

E l f C u f l f C u f
o GI D 0 GI U D 0 ell U

ua 5 Z C 5 5 Z C 5

1 V

2

3

4 I t
5 I
6 I
7

8

9

10

11

12

13

14

15

16

17

18

19

20
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9 Landscape

I General landscape give brief description tI CltErlNI 11111 D

A MIJtWTIU lf IN
P PHrPIrl 1ISSM Q

V u M Mul 1f N4

2 Rehef Type Flat

Sharply dissected

Gently dissected

Incised

Skeletonlsed

3 Special landscape features hst

Undulating
0 200 m

Hilly
200 1000 m

Mountainous
1000 m

DD 100

I
100

10 Coastline of IBP Area N NE

I Protected bays and or Inlets Many D Few D NoneD
2 Substratum of coast

Rock Boulder Shingle Sand Shell Mud Coral Ice
Beach Beach Beach Beach

I I I I I I I I I
3 PhYSiography of coast Chffed Sloping Flat

I I I I
4 SpeCial Coastal Features list

5 Tide MaXimum range state units of measurement

6 Total length of coastline

less than I km D I 10 km D Above 10 km D
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Freshwater Within IBP Area

1

General

Standing

Running

2 Standing Water

Permanent Intermittent

Swamps

Ponds

lakes

3 Running Water

e For Data
Centre Use

only

Permanent Intermittent

v v

Unproductive Productive

Permanent Intermittent

Springs cold

Springs hot

Streams

Rivers

Special freshwater features

12 Salt and Brackish Water Within IBP Area HIllS

Estuaries B lagoon B B
Salt lakes

Salt pools

13 AdJacent Water Bodies not Within IBP Area N NS

1 Fresh D lake DRiver D Stream D
2 Salt and Brackish

Estuary Salt lake Salt pool lagoon Ocean
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15 exceptional Interest of IBP Area List Items and salient facts t g botanical ornithological

teaching area siteof classIc research since 1930

16 I SignifICant Human Impact General Check one line

2 Particular types of significant human Impact Types of human Impact additional to the 16

types listed should be entered In the vacant rows Where the Impact does not operate today
but has operated In the past check past Where It does operate now but did not operate
before 1900 check Present only Where a present day Impact operated before 1900 check
both past and present For all types of present Impact check off the trend Only check

Increasing or decreasing If this Is certain otherwise check no certain change
3 Add tlonal details on each type of Impact attached Yes No Check

17 Conservation Status Refers to human Influence on material objects Within the IBP Area
ThiS Influence may be partial In space time or manner

Protection from exploItation Refers to current legal pOSitIon regarding deleterious Influence
of man If practice falls SIgnificantly short of theory thiS fact should be noted In 19

Utilisation Restrained explOitation to take a long term crop The extent and period of
utilisation may be legally limited Controlled or not Uncontrolled

ConservatIon Management Utilisation With the primary object of maintaining restoring or

creating an ecosystem which has some speCial mterest to biologists Status refers to blo

logical status which may be equated With vegE tatlon type for the purposes of thiS survey
Permitted Research Observational research does not Interfere With the ecosystem Ex

perlmental research usually Involves Interference of some sort

18 I L st major biological geographical references for the IBP Area Attach list and check

2 List main maps available for the IBP Area Attach list and check

3 Aerial photographs for the IBP Area available Check one space

19 Other relevant rnfonnatlon Can also be used when there IS insuffiCient space for the answer

to another question
Additional Infonnatlon

In a number of sections surveyors are asked to attach additional information when thiS IS

available on separate sheets These sections are

2 Map of IBP Area

6 5 Climatological Data

16 3 Significant Human Impact Explanatory notes

18 I Major biologIcal geographical references

2 List of main maps available

Data Centre

Completed Check Sheets should be returned to the natIonal organlser or direct to the Data
Centre whose address IS

IBP CT Survey
Biological Records Centre

The Nature Conservancy
Monks Wood Experimental Station

Abbots Rlpton
Huntingdon England
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14 Outstanding Floral and Faunal Features

None

2 Fauna

ou c
ii U ii 0
J ou U 0 c

og 0 c 0
u 0 00 c 00

f
0 0

ou 4i J
U ell J 0
c a 0 Z Q 0

0 ou c 0 0ou og 0
ell ou og 0

c l 0 c 00 tlO
ti

u U ou tlO
c log c 0 tlO c

ell rJ ou rJou 0 c
c i0 0

ou D o 0 0
cu

U c cuD cu Do c

8
l 0 0 U

luo O
rJ l c 0 X

1V V a l V
w aJ

Mammalia

Aves

Reptilia

Amphibia

Pisces

Insecta

3 Names of main threatened endemic relict and rare species

8

For Data
Centre Use

only
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Sloping Cllffed coastlines In which no part IS inaccessible to land animals

Flat CoastlInes which lack cliffs and sloping cliffs

4 Special coastal features should be listed accordingly to Widely terms e g reefs sand bars

5 Tide Maximum Range State Units

6 Total length of coastline Check approprrate value

11

1

Freshwater within IBP Area

2 and 3 Check In the spaces the features whichare present Surveyors may Insert Indications
of abundance e g many few etc provided It Is clear which features are present and
which absent

Definitions

General

Standing
Running
Swamp

All types of freshwater

Water not flowing continuously In a definite direction

Water flowing In a definite direction

A lake pond or other site of such small depth that It IS occupied com

pletely by emergent vegetation
A body of standing water whose area of open water IS less than 10000 m2

A body of standing water whose area of open water IS greater than 10000 m2

A site at which water IS ISSUing through a natural opening In such quantity as
to form an appreciable current A hot spring has an average temperature more

than 100C above the yearly mean for the surrounding air

A watercourse or part of a watercourse whose mean Width IS less than 5 m

A watercourse or part of a watercourse whose mean Width IS greater than 5 m

Never or very rarely disappears All other situations are regarded as Inter
mlttent

Eutrophic waters and those With relatively high biological productIVity which
are morphometrrcally oligotrophiC

Unproductive Other oligotrophiC waters and those of relatively low biologIcal productiVity
4 Special freshwater features should be listed according to Widely known terms e g rapIds

geysers seasonally Inundated land

Pond

Lake

Spring

Stream

River
Permanent

ProductIve

12 Salt and Brackish Water Within IBP Area Check

13 Adjacent water bodies I e those whose margins form part or all of the boundary of the IBP
Area whIch are therefore not Within the IBP Area

Definitions as follows

Freshwater Salinity generally Within the range 15 300 p p m

Salt and
Brackish water

Ocean

Salt Lake

Salt Pool

Lagoon
Estuary

Salinity above the normal range of freshwater

Should only be used for the Interconnected oceans

A body of standing salt water whose area of open water IS greater than
10000 m2

A body of standing salt or brackish water whose area of open water IS less
than 10000 m2

Shallow lake formed In aSSOCiation With coral

Tld I portion of a rrver mouth

14 1 Outstanding Floral and Faunal Features Check If none known

2 and 4 Only the presence ofoutstanding features should be noted by checking the appropriate
box No other Information Is required here we do notwant for example the number of bird
specIes present Inserted under Aves species diversIty because thIS IS not In Itself an

indicatIon that thiS number IS outstanding Columns have been left vacant for additional
types of outstanding feature and additional taxonomic groups may be added In the vacant

rows The vacant rows may also be used to gIve more precise data for the groups listed e g
If the outstanding Interest centres on the Carnivora of the Mammalia Carnivora may be
Inserted In a vacant row Always designate taxonomic groups by theIr Latin name

3 and 5 Names of main threatened endemic relict and rare species List the specIes by theIr
Latin names Vernacular names In addition are welcome but not obligatory
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4 Flora

QI
u j c

J a 0 c

a P
a

u c Ep a
u U
0 a

a
QI

00 a
0 VI VI

0 a
a 00

00
QI QI C

0
j c

u U a c CC c c 0 0QI
QI

a c

Cu
a pa o a a

U c a
QI a

QI
Jo 0 V

a
0 c a x

J

VI IX VI W 0

Anglospermae

trees

shrubs

herbs I

grass

Gymnospermae I
Ptendophyta

Bryophyta

Lichens and Algae

5 Names of mam threatened endemic relict and rare species

15 Exceptional Interest of IBP Area

hJlIs t J WfJi P PfI IINI I rrJ I 1I STJf14PS
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7 2 Soil

Soli Type Enter the code number for the sOil type whIch occurs under each Community
These can be Identified In Appendix 2 Where more than one sOil type occurs under one

CommunIty either the definition of the Community should be revised or an explanatory note

should be added under Other notes

Other Notes Sub types present should be mentioned together with short descriptions of
Significant features e g colour humus content depth

8 Similar Communities In Country or State

This Section will normally refer to the entire Country but In the case of large countrres

Australia BraZil Canada China India USA US S R It should refer to states or provinces
primary administrative subdivISions All Communities should be conSidered here In

exactly the same order as In 7 uSing the Community Reference Number for cross reference

Insert up to four checks In each row

Protected refers to sites of A Band C see 4 3 above

Protected and Unprotected refers to all sites within the Country or State

None known The Community does not occur elsewhere In the country state

Infrequent Other examples of the Community eXist In the country state but the loss of any
one of them would be a grave depletion of ItS type
Abundant Other examples of the Community are sufficiently common and widespread that
the loss of anyone of them would not be a Significant depletion of ItS type
Decreasing Increasing Insert a check only when the change observed appears to be leading
to a permanent change In the status of the Community

9 I General Landscape Descrrbe In less than 50 words Confine descrIption to geomorphological
features It IS permissible to conSider land outSide the IBP Area see Part 3

2 Rehef Type Check off type s present It IS pOSSible to conSider land outSide the IBP Area
see Part 3

Altitudinal range diVided Into four classes of which the lowest IS flat In which there IS

very little variation In altitude

Erosion Types may be Illustrated as follows

sharply dissected gently dissected

v
Incised skeletonlsed

3 Special Landscape Features should be listed according to Widely known terms e g cliff Ice

fields dunes recent vulcanism Interpret speCIal liberally

10 I Protected Bays and Inlets Many Few None Check

2 Substratum Insert approximate percentage value for the length of coast occupied by each

type of substratum It IS pOSSible for the total to exceed 100 Definitions are as follows

Rock Fixed stable unweathered rock

Beach Mobile or potentially mobile materral of which the particle size ranges from very
large boulder to minute mud

3 Physiography Insert approximate percentage value for the length of coast occupied by each

type These values should total 100

DefinitIons are as follows

Cllffed Wholly or partially vertical with at least some part inaccessIble to land animals
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16 Significant Human Impact

General None In entire IBP Area

None In part of IBP Area

Impact on entire IBP Area

2 PartICular

Trend

c
u 0

p
a

IlOu E tlO GI Ec IlO
a c a c
E Ec

GI c
u

u 0 0
0 0 E C Z Z

Cultivation

Drainage

Other soli disturbance

Grazing V
Selective flora disturbance

Logging r
Plantation y

Hunting tI I
Removal of predators y

Pesticides

Introductions plants

Introductions animals

Fire t
Permanent habitation

Recreation and tourISm

Research

3 Additional details on each type of Impact attachedl

Yes No
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2 Name of IBP SubdivIsion To be used only when the IBP Area IS divided Into two or more

IBP SubdivIsions IBP SubdIvIsions for which there IS no sUitable name should be given a

reference letter a b c etc thus distinguishing them from other IBP SubdivIsions In the
same IBP Area This question shuld only be left blank If the Check Sheet refers to an IBP
Area

3 Map of IBP Area shOWing boundaries attached YeslNo Check

Sketch map of IBP Area ThiS should show

the shape of the IBP Area

ItS relation to compass directions

boundaries common With the boundary of the IBP Area for IBP SubdivISions only
major features of the land form and vegetation e g peaks rivers woods etc

Sites of field stations and other permanent habitations

3 1 latitude and Long tude Delete the N or S E or W which does not apply
2 Country State or ProVince County Insert names of administrative areas In whICh the IBP

Area IS situated The following levels are recognlsed
National or Territorial embraCing the whole contiguous area under one political sovereignty
Country

Regional or Provincial units intermediate between natIonal and local levels State or
Province

Local e g county parish commune gemelnde etc

Spaces are provided for IBP Areas which overlap Province or County boundarres

4 1 National Category e g National Park Strict Nature Reserve etc

2 Address of Administration responsible for the IBP Area Full postal address

3 International Class The follOWing four classes have been adopted Check under the
approprrate class

Class A Included In U N List

Class B Considered for inclUSion In U N List but rejected These sites are mentioned In

Chapter V of the U N List

Class C Other sites at present protected
Class D Unprotected sites of Interest to conservationists and biOlogists

5 1 Surface area may be Inserted In any units but please state Units

2 Altitude Maximum and Minimum Please state units used

6 1 Name of Nearest Climatological Station As used In publications of national climatological
organlsatlons

2 Climatological Station on IBP Area YeslNo Check

3 Distance from edge of IBP Area If outside State units

Direction from IBP Area Insert compass direction from centre of IBP Area Use 16 pOint
compass notatIon N NNE NE NNW or degrees 00 100 3500

5 Additional data sheet attached YeslNo Check

7 1 Vegetation
Plant Communities List these by their usual names uSing Latin names for all speciesmentioned Space IS provided for 20 CommunitIes further Communities should be listed on a
separate sheet There IS no restrrctlon on the methods by whIch Communities may be
defined so long as the Communities so formed can be eaSily recognlsed by local SCientists

Community Reference Numbers are provided to faCilitate cross reference between 7 1
7 2 and 8

Vegetation Code The Formation and sub formation to which each Community belongsshould be entered These Formations and sub formations may be Identified In AppendIx 1
A key IS provided to faCIlitate IdentificatIon Enter only the code numbers for each Forma
tlon and sub formation plaCing one digit In each square

Area of each Community should be entered to maxImum available accuracy
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17 Conservation Status

Protection Utilisation
Conservation Permitted

Management Research

J

0 J
c c

0 c 0 0

e cu p

e
c E 0

c cu

cu f cu 0 cu E cu cu c
c c c u c Q e0 B

0 0 c 0 B B x 0

c Q c u J c cu 0 Q

Flora

Fauna I y t

Non living I

18 References

List major biological geographical references for the IBP Area

Sheet attached Yes y No

2 List main maps available for the IBP Area

List attached Yes No

3 Aenal photographs for the IBP Area available

NoneFor whole area For part of area

19 Other Relevant Information

Signed d 33A
surveyor

1 1
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Centre Use

only



e e
GUIDE TO THE CHECK SHEET

by G F Peterken

PART FOUR

FIELD INSTRUCTIONS

This part IS designed to aSSISt the surveyor to fill In the Check Sheet and thereby facilitate the
task of the Data Centre In transferring the contents of each Check Sheet to the computer tape It
contains all definitions and instructIons necessary for completing the Check Sheet except the c1assl

ficatlons of plant formations and solis which are presented In Appendices 1 and 2 respectively
Together with these appendices It can be used In Isolation from the remainder of the GUide

and IS therefore sUitable for translation In those countries where It IS not possible to translate
the entire GUide PrevIous parts explain the purpose and objectives of the survey Part 1 the
selection of sites Part 2 and the meaning and purpose of each question on the Check Sheet
Part 3 Following this part are four appendices dealing with the classification of Plant Formations

classification of solis the Geocode and an example of a completed Check Sheet

Incomplete Information

It IS likely that for many IBP Areas the surveyor will not have enough information to complete
every question To a limited extent this does not matter for even Incomplete returns will contain

valuable information Nevertheless there IS a minimum number of sections which must be com

pleted before a returned Check Sheet can be accepted as adequate Sections 1 2 3 4 5 and 7 1
must be completed before It IS worth sending In a Check Sheet to the Data Centre

A returned Check Sheet containing only the bare minimum of information will possess only
limIted worth In practice It IS expected that for most IBP Areas much more Information Will be

available any ecologist reasonably familiar with an IBP Area should have no difficulty In answering
Sections 6 7 2 9 10 11 12 and 13 In addition to those listed above The remaining Sectlons
8 14 IS 16 17 and 18 ask for more detailed information which may not be readily available
Since these later sections largely correspond with the conservation content of the Check Sheet It I

hoped that surveyors will make every effort to obtain the additional information necessary to com

plete the Check Sheet As the number of unanswered questions Increases so does the value of the

survey decrease

IBP Area and IBP SubdivIsion

IBP Area An IBP Area IS a site of class ABC or D as defined below under 4 3

IBP SubdiVISion An IBP SubdivIsion IS part of an IBP Area It IS an area variable In extent

which IS of Interest to conservationists and biOlogists and which IS of such size and

uniformity that ItS features can be meaningfully set out on a single Check Sheet

Notes on Sections

In the paragraphs below the numbers correspond with the section question numbers on the
Check Sheet

General rules

a Where quantitative information IS requested e g area this should be given as accurately
as possible Estimates are acceptable In the absence of accurate values

b In general only positive statements should be made I e presence of a particular feature

but when a feature IS known With certainty to be absent this may be stated

1 1 Name of surveyor

2 Address of surveyor

3 Check Sheet completed on sIte from records Check I e of one or both as applicable
4 Date Check Sheet completed

2 1 Name of IBP Area If the IBP Area IS Class A B or C see 4 3 below Insert the name as It

appears In the U N List A and B or In national lists of protected sites B and C For
Class D IBP Areas Insert the name by which the IBP Area IS generally known If the U N

List IS not available for Classes A and B fill In the name by which the IBP Area IS generally
known

N B IBP Areas and IBP SubdivIsions
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fTERNATIONAL BIOLOGICAL PROGR4
SECTION CT CONSERVATION OF TERRESTRIAL BIOLOGICAL COMMUNITIES

l

CHECK SHEET Mark VII FOR SURVEY OF IBP AREAS

To be completed With reference to the GUIDE TO THE CHECK SHEET

Serial Number I I

I

2

eft F rV 4Yt

Address of surveyor Fo iTLf S CUPVlCtL bCH rr
3 Q e YOn Woy

QOVlo h OV 8 n 73 D
Check Sheet completed a on site V b from records

Date Check Sheet completed Jun1l 9IJ 8

Name of surveyor

3

S A
v

2 Name of IBP Area vi IA At M II ft4I Rt tArtJ MJ Ivr A d

2 Name of IBP SubdiVISion or serial letter

3 Map of IBP Area showing boundaries attachedl Yes No

Sketch map of IBP Area Please mark direction of north the scale and grid numbers where
apphcable

14f IIihul

T
I

For IBP Area read IBP Area and or IBP SubdiVISion

I I I T
For Data

Centre Use

only





l
2

e e For Data
Centre Use

only

3 location of IBP Are

I latitude 11 0 fJ NJII longitude I 0 pI IIw
2 Country 11tltrd S JlIll f1

State or Province O tP J
County i 11111

State or Province County

if Administration

Nabonal I Official category hfk 1 se relJ 1rI III
H rtrsl Strv
11411 f l7hJt11 t
11 Eo 1 I St

OII Ore11A1 J 9741J I

II Ii

2 Address of administration

International Class

3 Included In

U N List
Rejected from

U N List
Area with formal

conservation status

No formal

cons status

A B C x D

5 Characteristics of IBP Area

I Surface area state Units of measurement O 1 C S

2 Altitude state units of measurement MaXimum 3 f I s

Minimum 3JDO re
fl

6 Climate

Nearest climatological station

I Name 1 6 tc R S

2 Climatological station on IBP Area Yes No vi

3 If 2 not distance from edge of IBP Area state Units II IIfllcs
Direction from IBP Area eh

5 Additional data sheet attached1 Yes No t

C dJ c f lite t1 ve IIJJ d s
m f

St ln16 Ie ch te M B P 4 4

hr 1 ItlA I da I Sl I EI1fIJld AtNHee tJ d 18
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7 Vegetation and Soil

1 Vegetation

Vegetation Code Area

Plant commUnities
state

give usual name uSing full Latin names of a

Units

f species where applicableQI
c

E a
cI U

l
Z 2 0

rll
QI VI c

Ec u 0
I C

QE f Q rllrll
I lit I EEf lit

crll

cS 0 IO VI

I I A 1 AJ rw 5m
SC

517wt 1M A

2 I A I 7
AIN 111 11 4 111 IM sbllA

95x J IA U

3 I 4 I 7 7SUGtl L
11111 5S

4 Il I 7
c nI 1 L1ii hrJJ

Jf3d AJ IJM I

5 I B L s S ilfA 11 11111 x SIJ
6 I AI t e P1 JI 1 IA1J4JIII tItI MUf t tlit

4

7 5 C RHk t JI elJlIJ tJ IIIS

8

9

10

11

12

13

14

15

16

17

18

19

20

Please give information about further commUnities on a separate sheet
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7 2

cont

Sod

L
III
0

E
I

Z
5011 type Other notesIII

c U
I c

E
E III

ot
ua

1 FIiIJ1JWlulA IP 1 lJI

2 F III
II

3 Erl

r 6 JIAJ1t pJ IIJlI I1I 1I n I All lM In

5 R 4 W IWIJIII IIIS

6 t4 111
I1 m 1J 1He tU t

7 I rJII
8

9

10

11

12

13

14

15

16

17

18

19

20
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8 Similar Communities In Country or State

Protected Protected and Unprotected
III
0

E
J C C

lZ
tO tO

III C
0 C tO c

0 c tO
c u C III

C
iii c C

III C iii c
J C J

Jt
iii J Jt iiiE 0

V
0

V

Ef
C III C III
J C U J C U

o III 0 0 III U 0 0 III U

ua Z Cl Z Cl

1

2 v
3

4 V 1

5

6 V
7

8

9

10

11

12

13

14

IS

16

17

18

19

20
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9 Landscape

I General Landscape give brief description 6t IH
V P s

fa ldNln r e IJ s p d tly
dSS eAtI W1t I c tlfllft1IA 411fe

2 Relief Type Flat Undulating
0 200 m

Hilly
200 1000 m

Mountainous
1000 m

Sharply dissected
op 110

Gently dissected

Incised

Skeletonlsed

100

3 Special landscape features list I fU JIC IrL tIJ A e r 1
PlLIuI 5

lIJ dr 4s I 111I fWIf l1tiAt
Mlllr SIIII1I1II1 1I 11s 1 tl1 t MtfJ

10 Coastline of IBP Area

1 Protected bays and or Inlets Many D Few D NoneD
2 Substratum of coast

Rock Boulder Shingle Sand Shell Mud Coral Ice
Beach Beach Beach Beach

I I I I I I I I I
3 PhYSiography of coast Cllffed Sloping Flat

I I I I
4 Special Coastal Features list

5 Tide Maximum range state Units of measurement

6 Total length of coastline

Less than 1 km D 110 km D Above 10 km 0
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II Freshwater Within IBP Area

General

Standing

Running

2 Standing Water

Permanent Intermittent

Swamps

Ponds

lakes

3 Running Water

Permanent

Springs cold

Springs hot

Streams V
Rivers

Special freshwater features

12 Salt and Brackish Water within IBP Area

Salt lakes

B Salt pools

lagoon BEstuaries

13 AdJacent Water Bodies not Within IBP Area

I Fresh D lake DRiver D
2 Salt and Brackish

Estuary Salt lake Salt pool lagoon

e

Permanent

v

Unproductive

IntermIttent

Stream D

Ocean

Intermittent

v

Productive

B

7

For Data
Centre Use

only
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15 Exceptional Interest of IBP Area List Items and salient facts e g botanical ornithological

teaching area site of classIc research since 1930

16 I SignifICant Human Impact General Check one line

2 Particular types of Significant human Impact Types of human Impact additional to the 16

types listed should be entered In the vacant rows Where the Impact does not

orerate today
but has operated In the past check past Where It does operate now but dl not operate
before 1900 check Present only Where a present day Impact operated before 1900 check
both past and present For all types of present Impact check oft the trend Only check

Increasing or decreasing If this Is certain otherwise check no certain change
3 Additional details on each type of Impact attached Yes No Check

17 Conservation Status Refers to human Influence on material objects Within the IBP Area
ThiS Influence may be partial In space time or manner

Protection from exploitation Refers to current legal position regarding deleterrous Influence
of man If practice falls Significantly short of theory thiS fact should be noted In 19

Utilisation Restrained explOitation to take a long term crop The extent and perrod of
utilisation may be legally limited Controlled or not Uncontrolled

Conservation Management Utilisation With the prrmary object of maintaining restoring or

creating an ecosystem which has some special Interest to biOlogists Status refers to blo

logical status which may be equated With vegetation type for the purposes of thiS survey
Permitted Research Observational research does not Interfere With the ecosystem Ex

perl mental research usually Involves Interference of some sort

18 I List major biological geographical references for the IBP Area Attach list and check

2 List main maps available for the IBP Area Attach list and check

3 Aerial photographs for the IBP Area available Check one space

19 Other relevant information Can also be used when there IS insuffiCient space for the answer

to another question

Additional Information

In a number of sections surveyors are asked to attach additional information when thiS IS

available on separate sheets These sections are

2 Map of IBP Area

6 5 Climatological Data

16 3 Significant Human Impact Explanatory notes

18 I Major biological geographical references

2 List of main maps available

Data Centre

Completed Check Sheets should be returned to the national organlser or direct to the Data
Centre whose address IS

rBP CT Survey
Biological Records Centre

The Nature Conservancy
Monks Wood Experimental Station

Abbots Rlpton
Huntingdon England

r
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14 Outstanding Floral and Faunal Features

None

2 Fauna

III
III I III

CII CCi ii Ci 0 IIIs CII M
0 u C

0 2 c 0III ii DO 0
OJ 0 C

g 0 0
CII

III III
Qj III lOJ u DO c CII l

C a 0 Z III 0
0

0 III CII C 0 2CII OJ III
0 DO j 0 QCII

C l
CII

2t o
g u ii CII C OJ

DO
DO

C lO C 0 DO C
0 CII

CII oCII C
C

III 0
CII 0 III

OJ
o 0 g

ii C CIItJ CII
s 0 f f 0 U CII2 C

0 l c 0 f
VI c VI a t VI

w OJ

Mammalia

Aves

Reptilia

Amphibia

Pisces

Insecta

3 Names of main threatened endemiC relict and rare species

8

For Data
Centre Use

only
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Sloping Cllffed coastlines In which no part IS inaccessible to land animals

Flat Coastlines which lack cliffs and sloping cliffs

4 Special coastal features should be listed accordingly to widely terms e g reefs sand bars

5 Tide Maximum Range State Units

6 Total length of coastline Check appropriate value

Freshwater Within IBP Area

2 and 3 Check In the spaces the features whichare present Surveyors may Insert Indications
of abundance e g many few etc provided It Is clear which features are present and
which absent

Definitions

General

Standing
Running
Swamp

All types of freshwater

Water not flowing continuously In a definite dIrection

Water flowing In a definite direction

A lake pond or other site of such small depth that It IS occupied t com

pletely by emergent vegetation
A body of standing water whose area of open water IS less than 10000 m2

A body of standing water whose area of open water IS greater than 10000 m2

A site at which water IS ISSUing through a natural opening In such quantity as

to form an appreciable current A hot spring has an average temperature more

than 100C above the yearly mean for the surrounding air

A watercourse or part of a watercourse whose mean width IS less than 5 m

A watercourse or part of a watercourse whose mean width IS greater than 5 m

Never or very rarely disappears All other situations are regarded as Inter
mlttent

Eutrophic waters and those with relatively high biological productivity which
are morphometrlcally oligotrophic

Unproductive Other oligotrophic waters and those of relatively low bIologIcal productivity
4 Special freshwater features should be listed according to Widely known terms e g rapids

geysers seasonally Inundated land

11

1

Pond

Lake

Spring

Stream

River
Permanent

Productive

12 Salt and Brackish Water Within IBP Area Check

13 Adjacent water bodies I e those whose margins form part or all of the boundary of the IBP
Area which are therefore not within the IBP Area

Definitions as follows

Freshwater Salinity generally within the range 15 300 p p m

Salt and
Brackish water Salinity above the normal range of freshwater

Ocean Should only be used for the Interconnected oceans

Salt Lake A body of standing salt water whose area of open water IS greater than
10000 m2

Salt Pool A body of standing salt or brackish water whose area of open water IS less
than 10 000 m2

Lagoon Shallow lake formed In aSSOCiation With coral

Estuary Tidal portion of a river mouth

14 I Outstanding Floral and Faunal Features Check If none known

2 and 4 Only the presence ofoutstanding features should be noted by checking the appropriate
box No other Information Is required here we do notwant for example the number of bird

species present Inserted under Aves species diversity because thiS IS not In Itself an

indication that thiS number IS outstanding Columns have been left vacant for additional

types of outstanding feature and additional taxonomic groups may be added In the vacant

rows The vacant rows may also be used to give more precise data for the groups listed e g
If the outstanding Interest centres on the Carnivora of the Mammalia Carnivora may be
Inserted In a vacant row Always designate taxonomic groups by their Latin name

3 and 5 Names of main threatened endemic relict and rare species List the species by their
Latin names Vernacular names In addition are welcome but not obligatory
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4 Flora

CII

v c
I CII 0 c

0 P
CIIV c Et 0

v v
0 CII0 DO 0

00 CII 0
0 CII DOCII
CII CII 0 DO

c

G
v CII 0 c 00 c 0 0CII CII CII c
0 00 PovCII o CII 0V c CII

fj tl10
0CII

0 I0 c 0 X
0V ex l V w

Anglospermae

trees

shrubs

herbs y I

grass

Gymnospermae

Ptendophyta

Bryophyta

Lichens and Algae r

5 Names of main threatened endemiC relict and rare species

15 Exceptional Interest of IBP Area

Kt S JI II Me y yIl L Jp J nl

s
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7 2 50 1

Soli Type Enter the code number for the sOil type which occurs under each Community
These can be Identified In Appendix 2 Where more than one sOil type occurs under one

Community either the definition of the Community should be revised or an explanatory note

should be added under Other notes

Other Notes Sub types present should be mentioned together With short descriptions of

Significant features e g colour humus content depth
8 S m lar Communities n Country or State

This Section will normally refer to the entire Country but In the case of large countries

Australia BraZil Canada China India USA US S R It should refer to states or provinces

primary administrative subdivIsions All Communities should be conSidered here In

exactly the same order as In 7 uSing the Community Reference Number for cross reference

Insert up to four checks In each row

Protected refers to sites of A Band C see 4 3 above

Protected and Unprotected refers to all sites Within the Country or State

None known The Community does not occur elsewhere In the country state

Infrequent Other examples of the Community eXIst In the country state but the loss of any
one of them would be a grave depletion of Its type

Abundant Other examples of the Community are suffiCiently common and Widespread that

the loss of anyone of them would not be a Significant depletion of ItS type

Decreasing IncreasIng Insert a check only when the change observed appears to be leading
to a permanent change In the status of the Community

9 I General Landscape Describe In less than 50 words Confine descrIption to geomorphological
features It IS permissible to conSider land outSide the IBP Area see Part 3

2 Relief Type Check off type s present It IS pOSSible to conSider land outSide the IBP Area

see Part 3

Altitudinal range diVided Into four classes of which the lowest IS flat In which there IS

very little variation In altitude

ErOSion Types may be Illustrated as follows

sharply dissected gently dissected

v
Incised skeletonlsed

3 Spec al Landscape Features should be listed according to Widely known terms e g cliff Ice

fields dunes recent vulcanism Interpret speCial liberally

10 I Protected Bays and Inlets Many Few None Check

2 Substratum Insert approximate percentage value for the length of coast occupied by each

type of substratum It IS pOSSible for the total to exceed 100 Definitions are as follows

Rock Fixed stable unweathered rock

Beach Mobile or potentially mobile material of which the particle size ranges from very
large boulder to minute mud

3 Phys ography Insert approximate percentage value for the length of coast occupied by each

type These values should total 10010
Definitions are as follows

Chffed Wholly or partially vertical With at least some part inaccessible to land anrmals
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Significant Human Impact

General None In entire IBP Area

None In part of IBP Area

Impact on entire IBP Area

v

2 Particular

Trend

c
0

ICL
DOu

5 DO GI EC DO
ICL C C
E 2c

GI flit f U
lit f u 0 0

no no E 0 Z Z

Cultivation

Drainage

Other sorl disturbance

Grazing I
Selective flora disturbance

Logging

Plantation

Hunting I
Removal of predators

Pesticides y
Introductions plants

Introductions animals

Fire

Permanent habitation

Recreation and tourism 0 I
Research I

3 Additional details on each type of Impact attached

NoYes
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2 Name of IBP SubdivIsion To be used only when the IBP Area IS divided Into two or more

IBP SubdivIsions IBP SubdivIsions for which there IS no sUitable name should be given a

reference letter a b c etc thus distinguishing them from other IBP SubdivIsions In the

same IBP Area This questIon should only be left blank If the Check Sheet refers to an IBP

Area

3 Map of IBP Area shOWing boundarIes attached Yes No Check

4 Sketch map of IBP Area ThiS should show

the shape of the IBP Area

ItS relation to compass directions

boundaries common With the boundary of the IBP Area for IBP SubdivISIons only
major features of the land form and vegetation e g peaks rivers woods etc

Sites of field stations and other permanent habitations

3 I latitude and Long tude Delete the N or S E or W which does not apply
2 Country State or Province County Insert names of administrative areas In whICh the IBP

Area IS situated The follOWing levels are recognlsed
National or Territorial embraCing the whole contiguous area under one political sovereignty
Country

Regional or Provincial units intermediate between national and local levels State or

Province

Local e g county parish commune gemelnde etc

Spaces are prOVided for IBP Areas which overlap Province or County boundaries

4 I National Category eg National Park Strict Nature Reserve etc

2 Address of Administration responsible for the IBP Area Full postal address

3 Intematlonal Class The follOWing four classes have been adopted Check under the

appropriate class

Class A Included In U N List

Class B ConSidered for inclUSion In U N L st but rejected These sites are mentioned In

Chapter V of the U N List

Class C Other sites at present protected
Class D Unprotected sites of Interest to conservatiOnists and biOlogists

5 I Surface area may be Inserted In any units but please state Units

2 Altitude MaxImum and Minimum Please state units used

6 I Name of Nearest Climatological Station As used In publications of national climatological
organlsatlons

2 Climatological Station on IBP Area Yes No Check

3 Distance from edge of IBP Area If outside State Units

DIrectIon from IBP Area Insert compass direction from centre of IBP Area Use 16 pOint
compass notation N NNE NE NNW or degrees 00 100 3500

5 Additional data sheet attached Yes No Check

7 I Vegetatton
Plant Communttles List these by their usual names uSing Latin names for all species
mentioned Space IS prOVided for 20 Communities further Communities should be listed on a

separate sheet There IS no restriction on the methods by which Communities may be
defined so long as the Communities so formed can be eaSily recognlsed by local SCientists

Community Reference Numbers are prOVided to facilitate cross reference between 7 1
7 2 and 8

Vegetation Code The Formation and sub formation to which each Community belongs
should be entered These Formations and sub formations may be Identified In AppendiX 1
A key IS prOVided to faCIlitate Identification Enter only the code numbers for each Forma
tlon and sub formation plaCing one digit In each square

Area of each Community should be entered to maximum available accuracy
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17 Conservation Status

Protection Utilisation
Conservation PermItted

Management Research

III
J

III
jjtI J III jj

c c
tI c 0 tI

e III CII P

e
c E

jj c CII i c

CII P jj CII 0 CII jj E CII CII c
c c c v c D III e0 0 0 0 c 0 B 0 x c
c D c V J c CII 0 Q

Flora V
Fauna v V

Non hVlng v V tI

18 References

List major biological geographical references for the IBP Area

Sheet attached 1 Yes tI No

2 List main maps available for the IBP Area

List attached 1 Yes No

3 Aerral photographs for the IBP Area avallable1

NoneFor whole area For part of area

19 Other Relevant Infonnatlon

Signed 1
surveyor
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GUIDE TO THE CHECK SHEET

by G F Peterken

PART FOUR

FIELD INSTRUCTIONS

This part IS designed to assist the surveyor to fill In the Check Sheet and thereby facIlitate the
task of the Data Centre In transferring the contents of each Check Sheet to the computer tape It
contains all definitions and instructions necessary for completing the Check Sheet except the cI assI

ficatlons of plant formations and SOils which are presented In Appendices I and 2 respectively
Together With these appendices It can be used In Isolation from the remainder of the GUide
and IS therefore SUitable for translation In those countries where It IS not pOSSible to translate
the entire GUide PrevIous parts explain the purpose and objectives of the survey Part I the
selection of sites Part 2 and the meaning and purpose of each question on the Check Sheet
Part 3 Following this part are four appendices dealing With the claSSification of Plant Formations

claSSification of SOils the Geocode and an example of a completed Check Sheet

Incomplete Information

It IS likely that for many IBP Areas the surveyor will not have enough information to complete
every questIon To a limIted extent this does not matter for even Incomplete returns will contain

valuable information Nevertheless there IS a minimum number of sections which must be com

pleted before a returned Check Sheet can be accepted as adequate Sections 1 2 3 4 5 and 7 1

must be completed before It IS worth sending In a Check Sheet to the Data Centre

A returned Check Sheet containing only the bare minimum of information will possess only
limited worth In practice It IS expected that for most IBP Areas much more information will be
available any ecologist reasonably familiar With an IBP Area should have no difficulty In answering
Sections 6 7 2 9 10 II 12 and 13 In addition to those listed above The remaining Sectlons
a 14 15 16 17 and la ask for more detailed information which may not be readily available
Since these later sectIons largely correspond WIth the conservation content of the Check Sheet It I

hoped that surveyors wIll make every effort to obtain the additional information necessary to com

plete the Check Sheet As the number of unanswered questions Increases so does the value of the

survey decrease

IBP Area and IBP SubdiVISion

IBP Area An IBP Area IS a sIte of class ABC or D as defined below under 4 3

IBP SubdiVISion An IBP SubdIVISion IS part of an IBP Area It IS an area variable In extent

which IS of Interest to conservationists and biologists and whIch IS of such size and

UniformIty that ItS features can be meaningfully set out on a Single Check Sheet

Notes on Sections

In the paragraphs below the numbers correspond With the sectIon question numbers on the
Check Sheet

General rules

a Where quantitative information IS requested e g area thiS should be given as accurately
as pOSSible Estimates are acceptable In the absence of accurate values

b In general only pOSitive statements should be made I e presence of a particular feature
but when a feature IS known With certainty to be absent thiS may be stated

1 I Name of surveyor

2 Address of surveyor

3 Check Sheet completed on Site from records Check I e one or both as applicable
4 Date Check Sheet completed

21 Name of IBP Area If the IBP Area IS Class A B or C see 4 3 below Insert the name as It

appears In the U N List A and B or In national lists of protected sites B and C For
Class D IBP Areas Insert the name by which the IBP Area IS generally known If the U N
List IS not available for Classes A and B fill In the name by which the IBP Area IS generally
known

N B IBP Areas and IBP SubdiVISions
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U S Army Corps of Eng1neers North ac1f1c Division

1956 Summarv report of the snow 1nvest1gat10nsSnow hydrology

U S Army Cor s of Eng1neers 437 pp 111us

Peck D L Gr1ggs A B Schlicker H G et al

1964 C eology of the central and northern parts of the Western

Cascade
1

Survey ProfRange 1n Oregon U S Geol Pap

449 56 pp

18 2

1

Topography Echo Mountain Oregon 151 quandrangle scale 1 62 500 f

80 contour 1nterval issued 1955 by th7 U S Geological

Survey
I

I
f

Ceologv Reconna1ssance Geologic Map and Sect10ns of the Western

Cascade Range Scale 1 250 000 Plate 1 1n eck Gr1ggs

and Schhcker 1964 cited above

Forest Types Type map for W1ldcat Mountain R N A Scale 2 in 1

m1 On f1le at U S Forest Serv1ce Pac1f1c NW Forest

and Range Exper1ment Stat10n Portland Oregon
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WILDCAT MOUNTAIN RESEARCH NATURAL ARE

Stands of noble fir and associated species on mountain

slopes and ridge tops in the Western Cascade Range of

Oregon

The Wildcat Mountain Research Natural Area was established on March 18
1968 to preserve prime examples of noble fir Ab e8 p aera stands as they
occur on mountain ridges in the Western Cascades of Oregon The 405 ha

1 000 acre tract is located in Linn County Oregon and is administered by
the McKenzie Bridge Ranger District McKenzle Bridge Oregon Willamette
National Forest The tract occupies portions of Sections 17 20 21 22
27 and 28 T 14 S R 6 E Willamette meridian fig WM l The southern
boundary is marked by Forest Road 147 and the dividing ridge between Browder
and Bunchgrass Creeks fig WM l The northern boundary is based on various
natural features used either directly or as control points It lies at
440201 N latitude and 122006 W 10ngitude

Access and Accommodations

It is easiest to approach the vicinity from either the north Albany
and Sweet Home using U S Highway 20 or from the south Eugene using U S

Highway 126 From U S Highway 20 turn south just west of Tombstone Summit
onto Forest Road 1345 and follow it to Forest Road 147 and the natural area

From U S Highway 126 turn north onto Forest Road 1645 about 14 km or 9
miles east of McKenzie Bridge Ranger Station The natural area can be
reached via this and Forest Road 1345 or via Forest Road 147 which
leaves Forest Road 1645 about 2 4 km 1 5 miles north of U S

Highway 126

Forest Road 147 provides access to most of the southern edge of the
natural area and the abandoned Wildcat Mountain trail traverses the western
half terminating at the summit of the mountain

Environment

The Wildcat Mountain Research Natural Area extends latitudinally along
the summit ridge of Wildcat Mountain onto the north slope of Bunchgrass
Mountain fig WM l Elevations range from about 1 160 m 3 800 ft in
the bottom of a drainage in Section 22 to 1 632 5 353 ft at the summit
of Wildcat Mountain Several distinctive topographic uni s can be recognized

1 the southwest face of Wildcat Mountain which has moderate 20 to 40 percent
slopes at its base and increasingly steeper 50 to 70 percent gradients
near the summit 2 the north face of Wildcat Mountain which is largely
occupied by steep or precipitous 50 to over 100 percent slopes and frequent
rock outcrops and 3 two drainages on the north slope of Bunchgrass Mountain
and associated ridges which have steep 30 to 80 percent but generally not

precipitous slopes

1 Description prepared by Dr J F Franklin and Dr C T Dyrness
U S Forest Service Forestry Sciences Laboratory Corvallis Oregon



e e
WM 2

The natural area lies within a geologically older Eocene to Miocene

part of the Cascade Range known as the Western Cascades A current geologic
map indicates the tract is located on volcanic rocks of the High Cascade

Range which were intruded in the Pliocene and Pleistocene i e the formation

commonly known as the High Cascade Andesites Peck et a 1964 However

recent studies indicate that these areas of High Cascade rocks which

have been mapped within the Western Cascade Province are not to be associated

in time or in place of origin with High Cascade volcanism Taylor 1968

Topographically the natural area is certainly consistent with the deeply
eroded character of the Western Cascades and it lies several kilometers west

of the recognized boundary approximately the McKenzie River between the

Western and High Cascades Taylor 1968 William s 1957 geologic mapping
recognizes this contact and places Wildcat Mountain in Eocene to Miocene

volcanic rocks of the Western Cascades
The dominant rock type is andesite Volcanic tuffs and breccias and

possibly intrusive plugs and dikes also occur in the area Peck et a

1964 have provided some data on the lithology and petrography of the

volcanic bedrock Residual materials are covered with aeolian deposits of

volcanic ash except where the ash has been removed by erosion The source

and age of the ash deposits are unknown but there are many possible originating
vents in adjacent parts of the High Cascades Williams 1957 Taylor 1968

The wet cool climate of the natural area is typical of subalpine areas

in the Cascade Range Precipitation is heaviest during the winter months

November through March only 4 to 5 percent occurs during the summer June

through August About half of the precipitation occurs as snow and accumulates

in winter snowpacks which reach maximum depths of 2 to 3 m 70 to 120 in

between February and March The peak of snowmelt typically occurs in May and

is completed by June or early July There are no nearby climatic stations

which provide useful climatic indices for the natural area However

headquarters of the U S Army Corps of Engineers Wi11amette Basin Snow

Laboratory was 10catecl in the pass between Squaw and Wildcat Mountains about

1 km 0 5 mile west of the natural area Between 1947 and 1951 this

laboratory col1ected many data on general climate snow hydrology streamflow

etc in the Blue River drainage The following data are average values

computed for this drainage U S Army Corps of Engineers North Pacific

Division 1956

Mean annual temperature 7 20C 45 OOF

Mean January temperature 0 OOC 32 OOF

Mean July temperature 16 70C 62 OOF

Average annual precipitation 3 188 um 125 5 in

June through August precipitation 127 mm 5 0 in

Snowfall water equivalent 174 cm 68 5 in

Since the mean elevation for the basin under study is 1 045 m 3 430 ft

temperatures are lower on the natura area and precipitation is higher an

isohyeta1 map suggests 3 810 to 4 065 um l50 to 160 in of annual

precipitation on the natural area U S Army Corps of Engineers North Pacific

Division 1956 The numerous data collected at the Wi1lamette Basin Snow

Laboratory are summarized in Snow Hydrology Summary Report of the Snow

Investigations U S Army Corps of Engineers North Pacific Division 1956

and are on file at the division office in Portland Oregon
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Soils in the a ea are poorly developed Brown Podzolics In some

locations it is difficult to discern any profile development Generally
however the surface 15 to 30 cm 6 to 12 in of soil is a weakly expressed
B2ir horizon comprised of dark brown VeIY friable loam or sandy loam with

weak subangular blocky structure This soil material can be described as

fluffy and is always of very low bulk density Soil texture usually shows

little variation throughout the profile Stone content increases with depth
and often reaches 50 to 60 percent by volume at 45 to 60 cm 17 71 to 23 62

in Although andesite fragments are sometimes common throughout the profile
these soils appear derived primarily from aeolian deposits of volcanic ash

Forest floor thickness ranges from 4 to 8 cm 1 5 to 3 in and the organic
layer is occasionally underlain by a very thin discontinuous A2 horizon

Biota

Approximately 288 ha 710 acres of the Wildcat MOuntain Research

Natural Area are forested A detailed breakdown of this area by National

Forest inventory type S A F cover Type Society of American Foresters 1954

composition and age class is provi21d in Table WM l Areas of S A F cover

types can be sunnnarized as follows

No Name Area

226 Pacific Silver Fir Hemlock 209 ha 517 acres

noble fir dominated

226 Pacific Silver Fir Hemlock 38 ha 95 acres

Pacific silver fir dominated

205 Mountain Hemlock Subalpine Fir 22 ha 55 acres

230 Douglas Fir Western Hemlock 17 ha 43 acres

There are 117 ha 289 acres of nonforested lands within the natural area

which include rocky cliffs meadows of various types and brushfields

KUchler 1964 types represented include Silver Fir Douglas Fir Forest 3

and Fir Hemlock Forest 4 MOst of the natural area lies within the Ab es

amab Z s Zone the Tsuga mertens ana Zone is represented at higher elevations

Franklin and Dyrness 1969

The most important and nearly Ubiquitous tree species in the natural

area is noble fir Pure l30 year old stands located in the southwestern

quarter and 300 year old stands in the eastern third of the natural area

provide excellent examples of this species development Pacific silver fir

Ab es amab Z s Douglas fir Pseudotsuga men2 es t and mountain hemlock

Tsuga mertens ana are common associates Pacific silver fir is absent from

the overs tory in some of the pure noble fir stands but is present everywhere as

seedlings and saplings in a few stands at highest elevations Pacific silver

fir and mountain hemlock are the only species present Douglas fir is most

abundant in the drainage in Section 22 and is nearly absent at higher
elevations Some of the l30 year old stands contain residual 450 year
old Douglas fir specimens which survived the destruction of the previous
stand young l30 year old Douglas firs in such stands are generally
subordinate in the crown canopy to dominant noble firs

Assignment of some forest stands in this area to S A F cover types
was in part arbitrary due to inadequacies in the type definitions Society
of American Foresters 1954 Mixtures of Pacific silver fir and mountain

hemlock were assigned to Types 226 or 205 based on the relative importance
of the CWo species All areas dominated by noble fir or a mixture of Douglas
fir and noble fir were assigned to Type 226
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Table WM l Area of f fest types in the Wildcat Mountain Research Natural

Area

Forest Service Major Speciesl S A F Age4 Area

Inventory Typ Type Class

years Ha Acres

Cutover NF DF 226 40 2 8 7

FMl MH PSF 205 30 4 0 10

FMl PSF MH 226 20 4 0 10

FMl NF 226 30 4 0 10

FM2 PSF 226 70 2 0 5

FM3 PS F MH 226 120 12 2 30

FM3 MH PSF 205 140 18 2 45
FM3 NF 226 70 4 0 10

FM4 NF 226 120 8 1 20

FM4 NF DF 226 120 729 180

FM4 NF DF 226 300 48 6 120

FM4 NF PSF 226 300 36 4 90
FM4 NF PSF MH 226 350 28 4 70

FM4 PSF MH NF 226 350 20 2 50

D 1 DF 230 95 1 2 3

D 4 DF NF 226 120 4 0 10

D 4 DF NF WH 230 l80 16 2 40

TOTAL 287 6 710

1 Based on 1960 inventory of the Wi1lamette National Forest

2 Alphabetic symbols refer to forest type FM true fir mountain

hemlock and D Douglas fir Numeric symbols refer to size class 1

seedlings and saplings 0 to 5 in d b h 2 pole timber 5 to 11 in d b h

3 small sawtimber 11 to 21 in d b h and 4 large sawtimber 2l in and

larger d b h

1 In approximate order of importance Abbreviations are NF noble

fir DF Douglas fir MH mountain hemlock PSF Pacific silver fir and WH

western hemlock

Estimated age at time of 1960 inventory
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Other tree species present within the natural area are western white

pine Ptnus mont7aoZa Alaska cedar Chamaeaypans nootkatens1s and
western hemlock Tsuga heterophyZZa The pine is scattered throughout the
area but much of it is presently dead or dying from attacks by bark beetles
and white pine blister rust Alaska cedar is generally found on rocky
habitats along the ridgetops and around some meadow areas Western hemlock

is essentially confined to lower elevations
Mensurational data have been collected only from the younger forest

stands Dominant noble fir in the highly productive southwestern part of
the natural area average 75 to 100 cm 30 to 40 in d b hand 50 to 55 m

160 to 180 ft tall Ring counts on roadside stumps indicate a range in

age from 120 to 137 years these data substantiate the age class recognized
in the 1960 inventory Douglas fir of the same age in these stands average
15 to 30 cm 6 to 12 in smaller in diameter and 2 to 5 m 5 to 15 ft

shorter than the dominant noble firs The scattered old growth Douglas firs
are commonly 125 to 150 cm 50 to 60 in d b h and about 450 years old

Dominant Pacific silver fir and mountain hemlock stands growing on poorer
sites average 30 to 60 cm 12 to 24 in d b hand 30 to 35 m 100 to

120 ft tall at 130 years Trees found in stands over 130 years of age are

of course larger in size given comparable site conditions Maximum diameters

observed to date are 186 7 cm 73 5 in at b h for noble fir and 91 4 cm

36 0 in b h for Pacific silver fir

Based on size class distributions successional trends apparently favor

gradual replacement of most forest tree species by Pacific silver fir The

degree to which successional processes have advanced varies greatly especially
with stand age but the trend in compositional changes is generally clear

For example Pacific silver fir seedlings and saplings are abundant in many
of the young 130 year old pure noble fir stands but there are relatively
few specimens of any species in intermediate size classes In older stands

Pacific silver fir commonly dominates both seedling and larger intermediate

size classes fig WM 3 Pacific silver fir seedlings and saplings are

also much more abundant than those of mountain hemlock in mixed stands of
these species In general noble fir is failing to reproduce within closed
forest stands however seedlings are abundant on the forest floor after a

good seed year and may persist for several years before dying Mountain
hemlock and Douglas fir also appear ineffectual in reproducing themselves in

forest stands

At least four major forest communities can be recognized within the

natural area based on the limited sampling done thus far Ab1es proaera
Chnton1a un1fZora Ab1 es proaera AahZys tnphyzza Tsuga mertens1 ana Ab1 es

amab1 Z1s XerophyZZum tenax and Ab1 es amab1Z1 s Vaaa1n1um membranaaeum

XerophyUum tenax 1
The Ab1 es proaera CZ1 nton1a un1fZora community is found on productive

relatively mesic sites It is characterized by a herb rich understory which

averages 40 to 45 percent canopy coverage in some dense stands the coverage
is much less fig WM 3 Typical species include AahZys tnphyUa Anemone

deZto1dea Ch1maph1 Za men21eS11 and umbeZZata CZ1nton1a un1ftora Cornus

aanadens1s Gahum oreganum PyroZa p1ata and seJUnda Ptend1um aqU1 hnum
Rubus Zas1 oaoaJU8 8rm Zaa1 na ses81Z1 foZ1a T1areUa un1foZ1ata and V1oZa

gZabeUa and sempe1lnrens Cornus 8rmZaa1 na and Chntoma usually have the

highest coverage Vaaa1 n1um membranaaeum has high constancy but its coverage
is relatively low 1 to 15 percent

3 These are vegetation units which have been recognized in a

classification of forest communities in the Western Cascades of Oregon
Details are available from Dr C T Dyrness U S Forest Service Forestry
Sciences Laboratory Corvallis Oregon
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A b1es prooem Aohlys tnphylla communities are found on somewhat poorer
si tes e g areas of shallower soil Aoer cnlcnnatum is usually a

conspicuous shrubby element in stands of this type Vaoo1n1um merribranaoeum
is also present but has low coverage The herbaceous layer can be relatively
well developed and typically includes Aohlys tnphyllaJ PylOla seoundaJ
Ptend1um aqUlhnumJ Srm lacnna sess1hfol1aJ Gql1um oreganumJ and V1ola

glabena and sempelV1rens The Aohlys and Srm lacnna normally have the

highest herbaceous coverage
The Tsuga mertens1ana Ab1 es amab1 l1s XelOphyllum tenax community is

typical of the poorest forested habitats ie sites with the shortest

coolest growing seasons and shallow soils Only two species are important
in the unders tory XelOphy llum tenax and Vaocnnue72 membranaoeum The

liliaceous XelOphyllum completely dominates with canopy coverage of up to 90

percent fig WM 3

A fourth forest community the Ab1es amab1 l1s Vao01n1um merribranaoeum
XelOphyllum tenax is at least sporadically represented in the natural area

It is intermediate in character between the Tsuga Ab1 es XelOphyllum and the

Ab1 es Aohlys types with significant coverage of Vaocnn1um membranaoeumJ
Xerophy llum tenax and several herbs

There are also a variety of nonforested communities in the Wildcat

Mountain Research Natural Area These include 1 communities on logged
and burned forest land 2 meadows of various types 3 shrub communities
and 4 communities associated with rock outcrops and cliffs Small portions
of areas clearcut and broadcast burned in 1952 in Section 20 and 1967 in

Sections 21 and 28 were incorporated into the natural area The sera1
communities present on these areas are typical of early stages in secondary
succession on forest habitats Shrubs e g Ceanothus velut1nus dominate

on the older more advanced c1earcut and herbs on the other Natural

regeneration of conifers is appearing in both

The meadow communities in the natural area can largely be related to

the Wet Meadow Mesic Meadow and Subalpine Xeric Meadow types recognized
by Hickman 1968 in comparable portions of the Western Cascades The Wet

Meadow type is generally found on gentle slopes where a relatively deep
organic soil has developed it is re1atively rare in the natural area

occurring most frequently adjacent to Alnus s1nuata thickets Typical
dominants are Veratrum mndeJ Senecno tnangulansJ and Valenana s1 tohens1s

The Mesic Meadow type occupies habitats where moisture is typically adequate
until midsummer Dominants are Rubus palV1 fZolUBJ Ptend1um aqu1l1nwnJ and
Rudbeok1 a oocndBntal1s There are many associated herbaceous perennials
e g EngelOn al1oeaeJ Lup1 nus Lat1fol1 usJ polygonum phytolaooaefol1 UTnJ

C1l81 um oentaureaJ and V101a amenoana var trunoataJ and occasional ephemeral
annuals e g Gayophytum hurmte This type of meadow is probably the most

extensive within the natural area In some locations invasion of trees

especially noble fir is taking place in others there is no evidence for

such successional Changes and the meadow community appears stable Subalpine
Xeric Meadows occur on sites with shallow rocky soils where moisture becomes

critical relatively early in the growing season Representative species are

hha aggregataJ Gayophytum d1ffusum var parv1fZorumJ Orthooarrpus 1rribnoatus
J

Polygonwn douglas11
J

Nava et1a d1 val1oataJ olOstens grao1l1sJ Coll1ns1a

parlnfZomJ Cerast1um arvenseJ and Rumex aoetosella
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Wet sites adjacent to the meadows and forest steep north facing slopes
o W ldcat Mountaln and talus cssociated w th rock outcrops are occupied by

1rub COMmun t es Alnus s nuata is the typical dominant on wetter substrates

d B eep no slopes 0 13 dense thlckets Deep winter snow accumulations

nd e enslve snow creep cause strong bowing of the 3 to 5 m 10 to 16 ft

tall Alnus stems In a nearby area the occurrence of these stands has been

related to hlgh soil water tables due to a nearly impervious subsoi while

in other reg10ns they are associated with recurrent avalanches both factors

are probably operative on the natural area Aoer cnrcnnatwn dominates the

shrub communlties occupying relatively dry talus these intergrade in some

cases with Alnus s nuata communities which may be found on moister portions
of the same talus patch Both types of shrub communities appear to be stable

communlty types as there is generally no evidence of encroachment by tree

species
The commun1tles found on rock outcrops and cliffs have not been examined

e spec es present undoubtedly lnclude many of those listed by Hickman 1968
for the Outcrop Rldge and Vertical Outcrop habitats recognized in his

rlor stic study of the Western Cascades The Outcrop Ridge habitat is found

on south and west facing slopes where mass wasting of small fragments has

produced small outcrops of barely exposed parent rock eroded parallel to the

g ne al slope o the area Many species root in weathered cracks or pockets
of f ner material including Delph n wn men2 eB var pyr dale CaBt lZeJa
lnsp da Penstemon prooe2US var braohyanthus Sedum stenopetaZwn and d vergens

EnophyUum lanatum Arotostaphylos nevadens s Comandla umbeUata Lomat um

ma2tndale San oula g2aveolens Enogonum OOmpOB twn Jun pe2UB oommun B

Engelon fol osus var oonftn B Alenana OaplUa11S var amenoana Erysunum
asperum and PhaoeZ a heterophylla Species such as S flaga b2Onoh aZ s

var vespert na and Penstemon rup ooZa are typical of the exposed Vertical

Outcrop hab1tat

Many common Western Cascade animals occur within the natural area

includlng blacktail deer Odooo Zeus he onus coZumb anus Douglas squirrel
T aBo Ulus douglaB coyote Can s Zatrans black bear Ursus ame2Zoanus

bobcat Lynx rufus pocket gopher ThomomyB taZpo deB whitefooted deer

mouse peromysous man oulatus mountain beaver Aplondont1a rufa zrufa and

showshoe hare Lepus amenoanus

The only specialized habitats known to occur on the natural area which

pave not already been mentioned are the live stream and streamside areas

P story of Dlsturbance

WiLhln the core of the natural area there has been some human disturbance

jYllnor disturbance was associated with construction and maintenance of the

w ldcat Mountain trail and fire lookout A small forest opening was created

at the mountain summlt when the lookout was built The building was burned

in about 1966 and the cleared area now has dense tree regeneration Sheep
grazlng was frequently practiced ln mountaln meadows in this part of the

Cascade Range into the 1930 s It has undoubtedly influenced the character

of the varlOUS meadows found within the natural area

Most human disturbance is along the southern margin of the area although
it lS conslcered minor this area will probably also be the focus of any

future nroblems Two small areas flg WM l totalling about 4 ha 10 acres

were clearcut prlor to natural area establishment Some mortality mostly
w nd hrow is associated with the margins of these clearcuts and of Forest

Ro 147 particularly lmmedlately northwest of the Wildcat Bunchgrasss
ou aln saddle Some damage from roed construction sidecast dirt and rock

e 3 also occurred in this area

4 Unpublished soil survey data from the H J Andrews Experimental
Forest on file at U S Forest Service Forestry Sciences Laboratory Corvallis

Oregon
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aeural d1Stl ances appc o be minor within the natural area ince

the bulk o 1e staads were esta lished 130 years or more ago The scattering
of yOunger stands suggests some ID1nor wildf1res have occurred in the last 50

years Dwarf m1stletoe is present in noble flr in at least some of the area

and t ere also appear to be small scattered pockets of root rot

1 esearch

A n ber of research proJects are alreaoy progress at Wildcat

Mounta1n Research Natural Area

1 Cone productlon by noble fir has been observed an J since 1961
Frank11r 968 ana th t by rllnt 1n hemlocl and Paclfic silver fir since

1967 1 T is s J v Lnue at least through 1972
2 Tot 01 t iuality of annual tree seedfall has been under study

si ce 196f wl1 cont nue at least through 1972 if Seedtraps are located

wlth1 a uu e noble fir stand at about 1 340 m 4 400 ft in the

southwester port J v the natural area and n rixed mountain hemlock Pacific
silver flr stand at about 1 430 m 4 700 ft 1 the north slope of

Bunchgrass Mount2 n fig WM 3

3 Vegetat on soil plots 10 have been led within the natural area

as part of a study of t forest coumunities no their environmental

lelationships in the c ntral we t rn Cascades of Oregon These are being
1ncorporated into the r sultin3 classif1cation 21

4 umerous collect1 of s011 fungi ha been made within the

natural area by Forest Ser and vrego State Jliversity mycologists 8

5 Stem aralyses of noble flr and assoc1ated species have been made of

soeC1mens cut immedlately adjacent to the natural area Both the least and

most productive sltes are represented in these samples The data is presently
being analyzed DeMars Herman and Bell 1970 Herman and DeMars 1970

Th1S natural area is considered an adjunct to the H J Andrews

Experimental Forest located 8 km 5 miles southwest providing additional

rop esentation of high elevation true fir forest The possibility exists of

US 1g comparable forest areas on the experimental forest for work involving
d structlve n llng or manipulation and usirg the natural area as a control

s te The H Andrews Exper1mental Forest including Wildcat Mountain

Re earch Natural Area lS also an inten study site for the U S

Int rnatlonal Bl010g1cal programls Con1 erous Forest Biome Anulysis of

Ecosystems project It is expected that two plot locations to be used in

this ecosystem research w111 be located within stands in the natural area

The natural area provldes a number of special research opportunities
bes1des those possible ln connection w1th already active research projects
TIlese lnclude research on 1 the two small watersheds which occupy the

eastern half of the area 2 subalpine stands of varying age composition
a d productivity lncluding some of pure noble fir 3 mountain meadows

tYPlcal of those found in the western Cascades and 4 succession on small

recently cutover tracts incorporated within the natural area

1
SClences

6

Jj
S es

j
S Clences

2
Sciences

Research by Dr Jerry F Franklin U S Forest Service Forestry
Labc ator Corvallis Oregon
See footno e 5

Res crch by Dr C T Dyrness U S Forest Service Forestry
L u aLory Corvallls Oregon

arch by nr James M Trappe U S Forest Service Forestry
L vu atory Corvallis Oregon
Research by Mr Fra is R Herman U S Forest Service Forestry

Laboratory Corvall1s Oregon

I

I

II
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Maps and Aerial PhotofraphsSpecial maps app icable to the natural area are Topograph 15 Echo

lbuntain Oregon quadrangle scale 1 62 500 issued by the U S Geological
Survey in 1955 and geo10gy Reconnaissance Geologic an and Sections of the
Western Cascade Range Oregon rth of Latitude 430N scale 1 250 000 pecl
et al 1964 Geo10pic Hap of the Central Part of tlte High Cascade Range Oregon
Williams 1957 and GeoloRic fap of Oregon West of the 12lst Ueridian scale

1 500 000 Peck 1961 Either the District Ranger cKenzie Bridge Ranger
District or Forest Supervisor Wi11amette National Forest Eugene Oregon can

provide details on the most recent aerial photo coverage and forest type maps
for the area
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Fi ure Captions

Figure WK 1 Wildcat Mbu tain Research Natural Area Linn County Oregon
approximate scale 2 in equals 1 mile contour interval 160 ft or 49 m

Figure WK 2 Forest types and age classes in the Wildcat Mountain Research

Natural Area Data source 1960 inventory Wi11amette National Forest

Figure WK 3 Forest communities of Wildcat Mountai Research Natural Area

Upper left Community of Tsuga meztens1 ana Ab1es amab1 t1s Xezophyttum
te the approximately 130year old trees average 30 to 60 em 12 to

24 in d b h Upper right Nearly pure stand of noble fir growing
along Wildcat Mountai trail these approximately 130 year 01d trees

average 75 em 30 in d b hand 45 m l50 ft tall Lower left

Older stand approximately 180 years of noble fir showing abundant

seedlings and saplings of Pacific silver fir the probable climax species
Lower right Collecting contents of seedtrap in stand of mountain hemlock

and Pacific silver fir as part of long term study of tree seeding habits
on the natural area



e e

1
N

I

II
I

1

j
Buncl1gra 5S

LEGEND

BOUNDARY WILDCAT

SECTION LINE

STREAM

ROAD

PROPOSED ROAD

TRAIL

MOUNTAIN RESEARCH NATURAL AREA

1 4
1
2

o 4 2
I KL

I Ml
I



D
D
tw

e

I 0
I

II I I LQ
t

o

I

Y4 1 2 I Ml

1

o Y4 Y2 IKm
I

LEGEND

Noble flr dominated forest with Pacific silver fir

Noble f Ir dommated forest with Douglas fir

Mixed forest of Pacific silver fir and Mountain hemlock

Mixed forest of Douglas fir and Noble fir

Rocky areas

MOIst meadows and brush fIeld s

Clearcut forested areas



I

e

e

e


