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* SUCCESSIONAL TRENDS OF LESSER VEGETATION
FOLLOWING CLEARCUTTING IN OLD-GROWIH DOUGLAS~-FIR STANDS

INTRODUCTION

The use of plants, other than coumercial tree species, as
indicators fpr management of forest lands has in the past been
seriously limited. This resulted primarily from a lack of know-
ledge about these species, the reason for their presence or
absence, and the causes of the variation of distributional
patterns that exist on different areas. Not until more is
aearned about the forest community's lesser vegetation and its
ecological requirements, can it be used to fullest advantage by
foresters, game managers, ecologzists, and watersged managers
(31, p. 461). Lesser vegetation ﬁndouBCedly reflects site
quality and production potential for commerciallcrops of trees.
This vegetation also indicates the future cover that can be ex~
pected, its amount and type, and the future value that can be
placed on an area whether it be for timber production, water
production, or game production. It 18 the job of land and resource
managers to learn more about the lesser vegetation so the infor-
mation presently unrecognized can be used to its best advantage.

The purpose of this study on logged and burned areas origi-

nally covered by old-growth Douglas-fir (Pseudotsuga menziesii

(Mirb.) Franco) stands was to add to basic knowledge with regard
to secondary successfon over a six-year period and the variations
of successional trends as affected by slope, burning, aspect, and

elevation.
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This study, initiated in 1953 by Roy Silen of the Pacific
Northwest Forest and Range Experiment Station, was concerned with
400-year-old Douglas-fir stands in the central Oregon Cascades.
The successional trends were followed by recording the frequency
of occurrence‘and the percent of cover contributed by individual

species on three separate examinations: 1953, 1956, and 1957.
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REVIEW OF LITERATURE !
The role of lesser vegetation in natural regenerztion of
conifers is well known. A swall awount of ground cover is bene- :
ficial for natural reproduction of conifer seedlinzs, vhila heavy L i;;
ii e -
. i B
cover is harmful (21, p. 18; 2, p. 34; 14, p. 43). A ground cover Lot R

L4

of between 0-25 percent increases the amount of coniferous repro-

duction while ground cover of between 25-35 perceat iz increasingly

detricental and cover of wmore than 85 percent practically eliminates

S L B oot il e g
¥ O B L S SENEA

to seedling establishrent (14, p. 43). (A coubination of heavy

- D,

weed and light evergreen ground cover is detrizental whereas

2T G e s e

light-veed ground cover is beneficlal to seedling establishment

ccnifer scedling establiskment (15, p. 720). When ground cover is ﬁéf
!.-.!“'
between 60=75 perceat, ccnifer seedlings are found oaly in the Ef_
more open areas where root and crown competition are less. After :éi
- : :}:
the seedlings are established, however, they can withstand much 'g-:ﬁ,gf
~ |l : s K
heavier ground cover satisfactorily (15, p. 59). ) F~> 3
) e
Different typas of vegetaticn and shade produce different ;Eﬂ :
effects on conifer seedling establishkment. Because of the compe~ 53
o A
tition that accompanies live shade, dead shade is more beneficial gj, E'
g 3+ k-
’ 244 ’\
-1y
3
2
4
A,

(2, p. 34). Both heavy, woody and heavy, herbaceous ground cover
are detrimental to conifer seedling entablishmenth(ZI,‘p. 2l),

(2, p» 34). The lesaer vegetation ﬁrescnt on an area also alters

R e
s

o S AL TN

the site and in 2 normal pattern of succession provides for

cooler more moist conditions for invasion of ccnifers (11, p. 44).
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Sericus attempts to study the secondary successional patterns
of the lesser vegetation in the Pacific Northwest were started in
19238, by Xienholz (18),lwho established a study of Douglas-fir
clearcut and burned areas in westernm Hashington. He studied a
sgries of logged and burned areas with known histories cavering a
span of two years after buraing. He found that the average
dengity of cover increased with age. He also found that moderately
burned plots had the highest density of cover with heavy burn
second, light burn third, and with the least cover existing on
unburned plots.. He found that light burned and unburned arecs had
been heavily disturbed or had a heavy cover of duff or debris and
vegetation on these would normally have bgen light. 1In refercncs
to burning and its effect on vegetation he stated, "Time very soon
obliterates any difference in the amount of vegetation on burmns of
different degrees of severity.” (18, p. 97) Kienholz used three
classes of vepetation (18, p. 98):

I. Virgin timber herbaceous spe;ies--those herbaceous species

present under the forest canopy and persisting after log-

ging and burning. These survive the slash fire chiefly

by underground parts and gradually becowe less abundant

as the site dries out, '

II. Virgin timber shruhbby speciea--émall trces, shrubs, and
creepers present under the virgin canopy surviving by
unkilled roota and stems. These often thrive better after

clearcutting and buraning than herbaceous specles.
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IIT. Weed species=-=-those species which ar2 not présent under a
virzia coanopy and imvade the elearcut area.
Kienholz discussced the following items in his coaclusion:
1. Total cover increassed stezdily during the first two years but
woas relatively lower for arees recently burned. 2. Herbacocus
gpecies presant in the virgin stard starts hich in density and
frequency. This he concluded was a result of the hizh survival

of sword fern (Polystichum munites). This group was found higher

in density thaa aither shrub or weed clogses, but the difference
became less significant with time: 3. Shrubby species present
in the virgia stand started at 5 lowes density than hecrbaceous
species but were higher in frequency of occurreace. The amount
of cover of this zroup steadily increaaed wi#b tize. 4. Weeds
start low i density and freguency bet rige rapidly in both to a
dominant position (13, p. 103). 5. The iuportant specles
Kienholz considered in each class were (13, p. 99):

I. Sword fern, star flcwer (Trientalis latifolia), violet

(Vicla spp.), (Cxalis spp.), bleeding heart (Bikukulla

forrosa), vanilla=leaf (Achilys triphylla), miners lettuce

© (Montia asarifolia), and (Disporum oresonum),

II. Oregon grape (Berberis spp.), blackberry (Rubus macro=

‘ petalus), salal (Gaoultheria shallon), huckleberry

(Vaccinium spp.), vige maple (Acer circinatum), evergreen

buckleberry (Vaccinium ovatum), and elderberry (Sambucus

8pp.).

#
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III. Groundsel (Senscio vulcaris), perennial fireweed (Epilobium

ancustifoliun), (Epilobium aanuals), thistle (Circivm spp.),

havkweed (Hieracium albiflorum), and (Crepis spp.).

Kienholz indiceated thst nc significznt difference in demsity
of total cover existed between north and south slopes. He expressed
a belief, houever; that with more data a difference in specles
present would be evident. He also said that no difierence in
arount of cover and specles present existed as a result of slope.

This wus true e Indicated as long as there wes 2 soil cover om the

glope (13, p. 107).

Ingram (13), in a study near Wind River, Washington, noted am

initial liverwort and moss stage of succession during the first

year after burning. He also aotad that the lilverwort-moss stage

was followed by annual weedg and short-~lived perennials, these being
replaced bf long=lived perennial shrubs and tree sesdlinga. Ingram
indicated that burned areas were nore counducive to establishment of
windblown seed species and that wifhin cne or two years the area
was completely covered with hLerbscecus vegetaticn. He noted that
this herbaceous vegetation along with the coppic reproduction of
shrubs from under the canopy produced a dense cover with abundant

helzht growth (13, p. 396), Ingram considered'fireweed((ghamannerion

(Epilodiun) anpustifolium)), one of the £first plants to appear on a

sita in abundance, and trailing blackbegry (2ubus macronetalus) and

bracken fern (Pteridfum aquilinuia pubescens) as thae most frequent

iavaders. He considered groundsel (Sencecio spp.) as a dominant

invader on a considerable portion of the Douglas~fir reglon with
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pearly everlasting (Anaphalis marparitacea) and thistle (Circium

lanceolatum) as dominant invader on a few areas (13, p. 396 and

397). Ingram indicated that if the site is not reburned, the

brush species continued to increase In abundance and the vegetation
changed to a smore permanent type. If the site was reburned, however,
the brush decreased in abundance being replaced by brackean fern '
(13, p. 401-402). c

Isaac (15) considered four stages of succession existing in the

region under study. These were: 1. Moss-liverwort; 2. Weed=-brush;

M
3. Intoleranf Douglas=fir; 4. Toleraq; all-aged hemlock spruce E
(15, p. 721). The first stage disappeared after the first year when g
weed-brush stage developed. The species of the second stage are ;
made up of the shrubby and herbacecus ;pecies which were present V%
under the forest canopy and the invading species which quickly dowmi- §
nated the area (15, p. 717). This stage is most susceptible to fire, §
and repeated fires will prolong it indefinitely (15, p. 718). It is ¥
this second stage of succession which was discussed in his paper. E

Isaac's results came from information on fifteen widely scattered

T RS ee

burned areas in western Washington and Oregon. He examined them

pronptly after burning and each succeeding year for eight years. He

ey~

noted that a variation existed in the amount of cover and species 35

present between burned areas and concluded that this was a result of

the fast development of vegetation and the isolated nature of the

e 0 g, 3 gy ol g RPN

burns. Isaac noted a rapid rise in percent of total weed-brush cover

until about the third year when increase tapered off, Some annuals

- e T TR - T RN S

he noted were present for one year in high quantity then disappeared
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alrost immediately (15, p. 718). Although there was a gradual
increase in the frequency of occurrence of species that made up the
herbaceous cover, there was a decline in total cover of the herba-
ceous species. Total cover he indicated rose rapidly for a few years
then declined slightly. Isa#c aleso indicated that brush species
dominated sowe plots entirely after the fifth year. Repeated burn~

ings would eliminate most of the brush speciles; and under repeated

burnings, brzcken fern (Pteridium aquilinum) would soon dowminate the

site (15, p. 720). The dominant species on the fifteen areas studied
by Isaac were (15, p. 719):
Invaders

Annuals

Groundsel (Senecio vulsaris), willow-herb (Znilobium spp.).

Perennials

Fireweed (Chonaenerion ansustifoliun), peavine (Lathvrus

spp.), and falze dandelion (lLecatodon spp.).

Shrub ;

Trailing blackberry (Rubus macropetalus), snowbrush

(Ceanothus velutinus).

Virgin FPorest Specles
-Herbaceous

- Swordfern, wood sorrel (Oxalis oregana).

Shrub e 1 o
pub”
Oregon grape (Cdostemon nervosus), salal (Gaultheria shallon),

and vine maple (Acer circinatum).
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In a recent study on the effect of slash burning in westesrn
Washington and Oregon, Morris and Cramer (28) used paired plots to
determine the differences that existed between burned and unburned
slash areas. They found that the amount of brush cover was extremely
variable on ucburned plots with cover ranging from O to 79 percent.
These unburned plots had a higher percent of brush cover than did
the burned plots. The zuthors found that herbaceous vegetation
density of cover was equal on burned and unburned plots and incraased
ropidly for the first three years. The amount of cover thenm Increased
only slicshtly. The densities of brus§ species also increased little
afzer the third year. By the fifth year after burning there was 10
percent cover of brush on burned and 20 percent brush cover on
unburned plots. The density of,he:béceous.cover.was 30 percent on
both burned and unburned plots by the fourth season (28, p. 31).

Brush speciess encountered by Morris and Cramer were vine maple,
most frequently encountered; rhododendron, more important oan unburmed;
and ceanothus, more Important on burned. Salal and Oregon grape,
although cccasionally important in plot cover, were not considered
of major importance. Other brush species found of occasional im=
portance weret blackcap, blue elder, chinkapin, thimbleberry,
broadleaf maple, dogwood, currant, cherzb, rose, snovberry (28,
P. 24~25). Herbaceous species that were found to be more important
in cover were: perennial fireweed, and trailing blackberry (con-
sidered herbaceous in this study). The occurrence of these her-
baceous species was somewhat erratic and they did not establish

themselves In important quantitiecs on 30 perceant of the plot pairs.
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Species found on Coscadz plots which were occasionally important,
or important for only one season, were: 8eneclo, annual fireweed,
twinilower, whipplea, bracken, thistle, bunchberry, dozwood, sedge,
bindweed, pea, deervetch, prickly lettuce, oxalis, penstemon, mint,
lupire, bluebeil, and g:aszl/ (28, p. 26-27).

The authors of the literature studied were all seemingly in
agreement with the general progression of the stages of succession /
and the general types of vegetation preaent;but they did not agree
coupletely on the important species present. This disayreement,
however, is undérstandable when one conqiders the distaance that
separated the studies and the various sites that were included.

Isaac (15, p, 719) and Ingram (13, p. 400) both disagreed with

Kienholz (18, p. 99). They considered trailing blackberry as an

virgin forest canopy. This point of comtention might also be ex-

————————————

plained by the variability of the plant populations between widely

scatterced areas and at greatly differcnt elevations:. Cashwiler
(7), in a study of small marmals on H. Ji Andrews Experimental

Forest, found trailing blackberry (Rubus mwacropetalus) under the

canopy In small anounts. The authors of the literature reviewed
were also in unznimous agreement concerniné the variability of: the
vegetative cover that existed on cleared areas of Douglas-fir. This

unitf was both expressed and implied.

'

1/ No technical names were provided in this study.
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the §p9cies preseat were not affectad by soil, slope, or aspect.

This agreement was implied in their treatmzent of data if not ex-
pressed; In his discussion of the distribution of the various species,
Ingram (13, p. 397) stated, "The abundance of a sinzle specles or
conbination of 3speciss appears to be aceidental rather than a direct
result of the ecological condition of the site ftself." This stato-
ment was not contradicted in subsequeat studias in the Douglasefir
reglon.  Oaly Morris and Cramer (18; p. 31) consldered that burning
resulted {n a difference of vegetation. Tﬁey a2lso indicated that

this differmuce axisted only iun the shrubby species.

The general patterm of secondary successlon of annuals and short-
lived perennials to long-lived perennials, and the variation in cover
and species present hes beenm noted In widesproad areas of this
country (20, p. 72=73; 35, p. 172; 12, p. 253). Unlike studies in
the Douglas-fir reglon, however, variaticus in lesser vegetation
due to topogrephy, aspect, uhd soil were noted (25, p. 133; 35,

p. 155; 12, p. 253; 24, p. 333). Studies in other areas also noted

a great variation in the specles present and the successional
patterns that'existed (22, p. 31; 25, p. 133). The problea of the
use of lcs;er vegetatian(as {ndicators in the management of forest
lands was aptly stated by Samson in a study of burned chaparral

lands (34, p. 28). "The moat outstanding fact consistently appearing
in the literature on fire and succession 13 that no single criterion
or formula may safely be used to predict the outcone=-ouly as a

result of careful study ia a particular area, taking inte account
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all possible biotic, climatic, and topegraphic factors, caa rational

predictions of plant succession be made, '
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DESCRIPTICY OF STUSY AREA

GIMERAL DESCRITTICH SIZE A TARNDEIT OF STUDY ALEA

Tha study 2ren wno oa the H. J. Anirevs Sxperinentsl Forest
neey Dlue Aiver, Orezon. This forest i3 a2 15,C00~zcre tract of
1lond and focludes the an;ira dralasze of Looksulb Creclk, s =malin
tributary of the Blue Riset. It i3 lceatod eishet road =miles north
and east of the town of Blue Rver vhich is located approxisslaly
40 milcs east of Euzene, Crecon, on Bishway U. §. 125, The area is
ia tyoical Cascade Ranze togorraphy with slapes ronging £rom very

stcey to loval. The elevation of the study aresa ranged from 1,700

leagiang was startod on the area fa 1550, and this study wucs
inicisted 1a 1533. At this tlce four clearcut and Burnad caits ueee
in the figrat zrowlng scegon after burning aad five werz in tihe
second growinz seasca afler buraingz. In 1554, one additicaal claare
cut was added to the gtudy dringing the totz2l to nine. All of shese
wore on genexral vorth nserects. In 1534, and {n 1957, dags were col-
lected on five south aspect units.

Follewing &8s a tabulation of the clearcuts studied giving
alevation, general aspect, end histories of lozsing and buraing
(Table 1). Table IZ fndicates tha dates each ualt was cxanined,
Pizure 1 s an serial photos odligque glving a geporal view of the
study area as {t wni ta 1534, The vicw la'up Lookout Creak and
includes all of tha atudy clearcuts except avecs 3P, 3G, rad 21

which zrs scuth aspect unita just off the picture to the loft.
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T:blae Y=-Ceneral Descriptica of Clearcut Units Included in the Study

Unit Gemeral Aspect Ilevation Size  Bata Logged Date Burned i
(feet) (acres) i
i3 Jorth 2250 40A  Junc-Sept. Fall 1551 X
1950 ;
1C North 2000 304 July=Sept. Pill 19351 A
1950 §dy
1D Yorth 2400 354  Scpt.-Yov. Winter 1951- B3,
1950 | 1952 2o
17 terth 2250 378 Nev. 1951 Fall 1552 e
May - 1352 r
17 ¥erth 20C0 LZa Juae=July Fali 1551 2.
' 1951 j‘f;
G Nerth 23C0 24A Aug.-Sept.’ Fall 1552 g
1951 o
14 Morth 3700 448 Mev. 1551 Fall 1652 ¥
June "1952 £3
ZA Yorth 1853 244 April-Cet, Fall 1552 ! G
1952 . 4=
2c North 2000 264 Aug. 1852 Fall 1552 3? :
N
2B Scuth 1300 21A  Cct.eTov. Fall 1553 T
1952 ggj
3T South 24CC 5CA Aprilelay Fall 1553 3 oE
1953 4=
3G South 2600 41A  June-Sept. Fall 1953 3
1953 : i
3u South 2800 29A June~Sept. Fall 1953 é
. 1953 ‘ it
5A South 23C0 704 Aug.~0ct. , Pall 1955 ¥
1954 .

N— e i i
s et oty e o 55
P
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Table II--Dates of Examinations of Study
13t Exanination 2nd Examination 3rd Examination

Unit Month Day Year Month Day Year Month Day Year

13 Aug. 11 1953 Aug. 15 1956 July 25 1957
1 Aug. 5 1953 Aug. 8, 9 1956 July 22 1957
1D Aug. | 11 1953 Aug. 2, 3 1956 Aug. 13 1957

» 12 July 29, 30 1953 Aug. 17, 21 1956 Aug. 12 1557
17  June 15, 22 - 1353 Sept. 5, 6 1956 Aug. 13 1957
1¢  Avg. 11, 12 1953 Sept. 12 1955 Aug. 13 1957

10 July 22, 23 1953 Sept.1l, 19 1956 Aug. 15, 16 1957

24 Aug. 6 1953 June 30 1956 July 26 1957 :
' Augo 7 4
2¢ Oct. 1, 2 1953 Avg. 1 1956 Aug. 12 1957 /
3B Aug. 29 1956 July 26 1957 g

3F  June 20, 21 1957

B AN AR HUTE AT Tl AL DA L b e A LRI
G ¥\ YRV (VT UESN T UL R O S IARVIE 8 SRRV, SILR UM N

3G Aug. 9 1957
3H  Aug. 23, 24 1956 July 25 1957 ,
5A  Aug. 8 1957
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CLIMATE

Climatic factors most limiting to vegetation growth in successive
years are precipitation and tempefature. Climate of the study area
can best be described by presenting preéipitation and temperature
records of the study area; Rainfall was mensufed in a permanent
rain gauge installation in the H. J. Andrews Experimental Forest.
Temperature was recorded at a U. S. Weather Burscau Climztolegical
Station located at McKenzie Bridge, Oregzon, approximately fifteen
road miles south and east of the study and about 250 feet lower in
elevation than the lowest clearcut unit in the study. Only data
fof the critical period of March to October for each year that the
study was in progress are presented. The winter precipitation was
n&t considered to have‘an effeéﬁ on the vegetation present because
of the saturated condition of the soil from October or November
until March or April. The critical months,chérécterized by a lack
of pfccipitatioﬁ, are usually July, August, and September with the
other months recelving sufficient moisture for vegetative growth
(Table III). No ;ttempt was ﬁade to-determ;ne the microclimate of
the study areas and its effect on vegetation.

The most critical period for vegetative growth in regard to
tempe;aid;e is<;i;; ;ﬁé.;uéﬁér ﬁéﬁfﬁs: ‘ tﬂ high teéferéiﬁ;e, éﬁd
the frost-free period. Here again the months of March to Septémber
include both critical periods. For the beriod of the study, and the
data avaflable, the last months that the temperature was below

freezing at the climatological station was May and June. The first
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Table III--Monthly Precipitation and Average Annual Precipitation

for Years 1952-1957

Months

March April May June July Aug. Sept. OCct. Ave.
Annual

Year Inches of Precipitation

1952 5.76 2.75 1.68 2.54 0€.51 0.09 1.31 0.30 51.39
1953 9.47 S5.37 6.63 2.94 0.00 2.93 1.57 3.27 114.53
1954 5.68 6.03 2.68 4.71 0.65 1.41 23.6% 6.15 78.71
1955 8.43 9,92 1.56 2,12 1.8 0.C0 2.89 13.36 94.05
1956 10.47 2.00 5.34%4 2,02 0.00 0.20 0.37 12.23 67.30
1957 12.80 3.37 4.92 2.74 0.37 1.01 2,05 5.95 91.154
Ave, for 4.91 3.80 2,84 0,57 0.94 1.98 6.88 82,94
6 years
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time that the temperature dropped below or to freezinz in the fall
was August or September (T:ble 1IV).

By combining the two tables, July, aAugust, and September are
critical months for both wmoisture and high temperature. A prolonged
"hot and gry period at this tize could feasibly affect the vegetation
adversely during the next growing season. The period of time that
both temperature and moisture are at optimum levels for plant growth
is very short., This period occurs from May until July. The £all
rains do not, as a rule, begin until the temperature has dro

below optium, thereby limiting the fall as an optimum period of

grcuthe.

SOILS

There are three general soill situations on the study area with
their position and characteristics determined by the zeneral topography.
On upper slopes and ridge tops there exists a soil 13 to 36 inches
decp formed on andesita and baszlt with a pH of 5.0-5.4. These soils
arc of clay loam texture with excellent perueability and stability.

The sccond soil situation is located genérally on mid-slopes or
low ridzes and occurs intermitteantly through'the study area. This
soil with a depth of 36 to 48 inches and a PH of 4.8-5.2 is formed
on agglomerates, tufts, and breccias. The texture of this soil is
silty clay loam with wmoderate permeability and it is very unscablé

when disturbed by road construction.
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Table IVe-Temperature Records for Annual and Suwmer Months 1952-1257

327 P,

Year
Month 1952 1953 1954 1955 1956 1957
Degrees Fahrenheit

March  Ave. - 41.8 - 37.8 39.3 §2.4
Max. . 75 63 63 65 66
Min. - 21 19 16 16 27

April  Ave. 51.6  45.9 48.6 41.8 49.9 50.7
Mox. 32 80 83 77 8 91
Min. 25 25 25 24 26 29

May Ave. 55.1 - 56.0 51.3 55.7 56.0
Hax. 91 - 93 83 95 90
Min. 25 - 22 28 30 32

June Ave. 59.3 - 55.6 6C.5 53.0 61.0
Hax. 83 80 83 102 90 89
Min. 35 32 32 30 37 -

July  Ave. 68.9  64.5 62.4 61.7 - 63.5
Max. 104 99 89 gs - 94
Min. 36 36 31 3% - 38.

Aug.  Ave. 65.7 64.6  60.7  63.3  64.6  62.2
Max. 93 101 23 97 99 92
Min. 35 34 38 31 38 28

Sept.  Ave. 63.2  63.2 - 59.0 60.5 63.6
.~ Max. 100 98 - 108 97 101
Kin. 28 32 - 29 28 31

Oct. Ave. - - 51.6 48.0 50.4
Max. - - - 85 92 79
Min. - - 29 26 28

Annual Ave. - 52.5 - 50.0 49.5 49,9
.. Max. 104 ° 101 93 108 107 101
Min. - 21 - 3 4 0
No. of Days 146 145 130 - 158 155
No. of Days 127 113 40 70 122 117
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The third soil situation is the scils 36 to 40 Inches deep

formed on colluvial material of benches and gentle slopes. The

average texture here is clay loam with a pH of 5.0-5.4 and with

generally good permeability and excellent stability.-gl

2/ Official office memorandum from Robert Tarrant, Soil

Scientist, Pacific Northwest Forest and Range Experiment
Station, Portland, Oregon. On file at Willamette Research
Center, Corvallis, Oregon
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METTOD QF sSAMPLING

The sampling in this study was accowplished by recording the
speciés present and the total cover of each species on permanent
circular four milacre plots. Forty plots were established mechani=-
cally on each clearcut. The data collected from each plot included
the species present and the awount of ground covered by each species

expressed 2s a percent of the total plot area.

PLOT ESTABLISHMEY

Forty ploits per clearcut unit were wmechanically located along
two north-south lines spaced one-third and twp—thifds the distance
frum the east and west extremes of the unit (Figure 2). Plot in-
tervals were deternined for each clearcut by scéling the total
length of the two north-south lines off a topographic map and divid=
ing by 40. Th;tf;r§t plot of a line was placed one-half the calcu-
lated plot interval from the stand edge with the remainder placed
at the full interval. Plots were spaced alﬁng the lines without
rezard to the number of plots in each line.

Equipment used for establishing plot centers consisted of a
two-chain trailer tape and a staff compass;' The procedure was to
start on the south énd of one of the north-south lines placing Fhe
plots at thke proper interval. Plots were numbered chronologically
starting with "1" at the south end of either line: The plot series

1~ =2ach line and those next to the roads were noted and recorded.

If the scaled map distance was smaller than the actual distance,
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Figure 2--lMap of Clearcut Unit Showing Placing of Lines and Plots
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preventing the last plot from being placed within the clearcut
boundary oa the estatlished 1line, the final plot wes placed at the
celculated plet interval to the east or west of the last plot on the
line. Preference was ziven to the east side of the line.

Plot centers were wmarked with a seven-foot cedar stake topped
and identified by nuwber with aluminum flashing. For ease in exam=
ining them, the plots were divided by placing a swmall cedar stake
7.5 feet to tho scuth of the center stake snd plot beoundaries wers
determined with the use pf a 7.54=foot stick.

Missing plot centers or plots with'the'cénter stake down and
possibly moved were either disragarded or replaced. In the 1953
and 19556 examinations, those plots that did not have the center
positively located were not fccluded in the sauple. As 2 result
values on sc-e units for the 1953 and 1956 examinaticns zre based
on less than 40 plots (Table V). In 1957, missiaz or doubtfully

located plots were relocatad with a chain and compass from an adja-

cent plot.
DATA COLLECTION

bata were colleéted frcu the study area on three separate
occasions. The data colleéﬁed on the firaé examination included in-
for&étibn'oﬁ‘pldé'Ebhditioﬁs.as well as information on lesser vege=
- tation present. The data coilected for,lessarvvegetation was the
8ame on all examinations, that is species presenc‘and the percent

cover of each.
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Table V-=lumber of Plots in Each Clearcut for Each Examination

Unit 1st Examination 2nd Examination 3rd Exemination
18 40 39 40
1c 40 39 40
1D 40 40 40
1E 36 33 40
1F 40 40 40
1G 40 40 40
1n 40 40 40
2A 40 40 40
2C 40 40 40
3B 40 40
3F 37
3G a . .
3H 40 40

54 40

ot s Nk £ 1 i i < e N P L SR i . e T A N . i Kl S S B ot v
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Plot Condition Data

The information collected onr plot condition on the first exami-
nation was aspect, slope, total percent of area burmed, percent of
area burned rated as hard, light, and medium, percent of area in
mineral soil, and percent of area in skid roads. Of the above
classes of information, only total burn was used because the infor=
matian collected for lesser vegetation was from the entire plot
without resard to the position of the vegetation or surface condi-
tions. Plot condition data in units 534 znd 3G were not taksn
because two years had lapsed since burning, and the information had

been obscured by weather and vezetative litter.

Lasser Vecetation Data

The data collected for lesser vegetation from each plot for each
examination were the species preseunt and the total cover of each
species, expressed as a percent of total plot area. The number of
plots on which a species occurred was expressed as percent of
occurrence or the percent of total plots per clearcut tﬁat contained
that'apecies. Occurrence information was independent of the number
of steﬁs»of nny'oﬁe specles pef plot. Thé percent cover was used
as a measure of density of any single specles, and the sum of the
percent éover for all species ;n ea?h plot was the éotal cover on
that plot. fo deternine tﬁe averaée percent éoﬁet pér clearcut for
any one speéics, the sum of ihe ?efcents‘of cover of that species

for all plots was divided by the number of plots. The sum of the

average percent cover of all species present on any clearcut unit
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was considered the average percent cover for the entire unit.

The species prescnt in various layers of vegetation were esti-
vated individually. This could result in a total percent cover for
an individual plot of over 100 percent. If an individual plot had
a dense undergrowth of a mat-lile plant which was overtepped by
dense brush, total cover could approach 200 percent. Field exomi-
naticns, however, indicated that instances of two layers of vege-
tation covering the same area in great density-were relatively
rare, thus causing only slight error to be pregenf as a result of
this technique.

The percent cover was estinmated ocularly by the.vertical
nrojection method, and percent occurrence was determined by recording
the species present. The estimation of percén; co&er was aided
initially by placing a one-foot square piece of cardboard on the
plot and using it as a guide to estimate the number of square feet
of cover for any particular species. The estimate of the number of
squere feet of cover was then converted to percent of total plot
area. By grouping the cover into 1 3/4 square-foot clumps and
tocéliné che'number of these, 1 percent'eséimétes could be made.
For Qpecies with a high amount of cover on a plot, an estimate of

the percent of cover was made by dividing the plot into quarters and

determining the amount of the quarters that were covered. Any species

present which did not have at least 1 percent, or 1 3/4 square-foot,
of cover on a plot was considered a trace. Traces were given a value

¢ one-half of 1 percent of cover in the final analysis,
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Field reccords were kept on prepared mimeographed forms which

allowed tabulation of species present and the percent of cover for
each species on each plot (Appendix III, a, b, ¢). An eutry for
any one species on any one plot constituted one occurrence. A value
enteved for any species was the perceant cover for that species,
Figures 3 through 7 give examples of cover situations encountered
with the total percent cover and the nuwmber of species present on
the pilot. ~Figures § through 12 show various conditions and average

cover for sowe units.

Sccuance of Data Collection

The sequence of data collectiaa in number of years from burning

is nct the szme for all units. All examinations of vegetation on

.

north slopes took place iq 1653, 1954, 1956, and 1957 (Table 1).
Cnly one clearcut unit was exomined in 1954, leaving the bulk of
examinations in 1953, 1956, and 1957. Although they were examined
the sace calendar year, the units were grouped Into two examination
sequences due to a différence in the time of burninz. Units 1B, 1C,
1D, and 1P were all examined during second, f£ifth, and sixth growing
gehsons after burning, yhile units 1E, 1G, 1lH, and 2A were examined
during the first, fourth, aad fifth growing season after burning
(Table 2). As a result of this examination sequence, no one unit
could indicate successioral trends from the firat.to the sixth
seagon afier burning. Because of the variabiiity that exists be-
tween different cléatcuts, erroxrs could be present if different

areas were compared for Crends in successive years. As a result,
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data were handled separately for each examination sequence with

unit 2C included in either group as it was exawmined, even though

it was not examined at the same calendar year sequence. ; : }“;
The date of burniug was used as the beginning point in the

handling of data. As a result of this technique five units 1B,

o i
o

1¢, 1D, 3B, and 5A had one complete growing season between logging
and burning. The remaining units were burned the fall followiag
summer logaing. : 4

The examinaticn sequence on south slopes i3 more varied than on

%7
north slopes with fewer units examined. One unit, 54, was examined :::ﬁ %

g1z .

- ". 3
only once during the second year after burning. Two diifferent sy E

units, 3B and 3H, were examined during the third and fourth growing
~season after burning. Two additional units were exanined once

during the fourth growing sezccon after burning. The method used -

UiV Liaid 10 L

to follow trends on south slopes was to compare different areas at

e TN

different years. This was admittcdly not the best practice due to g,A
Py
the variations that existed between units; but with the existing 'f;;- é 
dota, it was the only possible zethod. ;;tf g!
a,z g
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Figure 3--Plot 7, Unit 2C. Plot dominated by herbaceous vegetation

with no one species dominant.
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cent with 11 species present.
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Figure 4=-Plot 38, Unit 3F. Western dewberry (Rubus vitifolius)

Total percent cover 14 percent, Rubus

dominated plot.

Photo

cover 10 percent with eight species present.

taken August 20, 1957,
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Center stake i;‘7;5 feet tall.

dominated plot.

cover 52 percent, fireweed 50 percent cover with six

species present.
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center of photo.
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ground.

ered 100 percent dense.
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Figure 1l--South aspect Unit 5A two years after burning.
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METIIOD OF ANALYSIS

Analysis of data procesded from a master tabulation giving all
species encountered with the percent occurrence and cover for each
species on each unit and examination. The trends in total average
percent cover for umnits, as well as the percent cover and the per-
cent occurrence of each individual species, was developed from this
master tabulation. Tabulation for elevations was made by grouping
the clearcut units in their respective clevation classes and cow-
paring total average percent cover and individual species percent
cover and occurrence between elevation classes.! Comparison of
burned and unburned zreas was made by selecting burned and uﬁburned
plets from the field records of each unit and with the same form of
tabulation comparing total cover, species$ occurrence, and species
percent cover as well as woody and herbaceous cover. '

Analysis was accomplished by graphs indicating mean, maximums,
and miniiauns for each growing seascn after burninz. The weight of
each point was equal to the number of units examined in each sequence
in each growing season after burning (Table VI). Due to a great
variation between the units sampled, and the small sample of units,

an analysis of variance was not used to test the significance of
expressed trends. Compariscns of trends were made within each

examination sequence since these data were from repeated examinations

on the same areas. ¢
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Table VI--Number of Units Included in Examination

for Each Growing Season After BDurning

Slope and Examination Sequence Growing Seasons After Buruing

1 2 3 4 5 6

Yorth Slope : s

1 -4+ 5 saquence 4 5 4 i, E.'
2 - 5= 6 sequence 5 S 4 ;7
South Slope 1 2 4

SPECIZS PRESENT TREMDS

The total number of species present on units within each exami-
nation sequence was determined. The presence of individual species

on each examination was tabulatad providing a record of species which

appeared and disappeared from the area (Appeadix II). Trends were

traced by totaling the numder of specles preseat on each examination.

TOTAL PERCENT COVER TRENDS

Total percent cover trends were followed from the master tabu-
lation using average percent cover for each unit. The units were
grouped according to fheir exanination sequence to reduce errors.

-
Tests of significance were not conducted due ﬁo excessive variation

between units of the same examinatfon sequence and the small sample

of units. Therefore, only graphs showing the mean and extremes of

total cover for each growing secason after burning are presented
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(Figures 15 and 16). = R4 39 L3
NCRTH AND SOUTH ASPECT TREDS

Tabulatinn and analysis for comparison of north and south aspects
was accomplished by using the previously mantioned master tabulation.
Total average percent cover for units on the north and south slope by N7

growing seasoan from burning were found and compared by graphs (Fig=

o

uras 15 and 15).

DIDIVIDUAL SPECIES TRENDS

SV

S

Trends expressed by individual species were followed by both
nercent occurrence and percent cover. This was accomplished by
averaging the percent cover and percent occup;enceg for each species
on units examined in the same growing season After burning. The

grouping by examination sequence usad in total average percent cover

wzs also used for individual species. Treands of selected species

Y

are expressed in tabular form with the percent cover and percent
® occurrence for each growing season in each sequence (Tables VII and
VIII). A cowparison of individual species on north and south aspects

was made. However, due to the extreme variability in percent occur=-

TNV L UV RO

rence percent cover that exists for the same species between any

two units and the small number of units, this comparison is only

general and not conclusive. ' ‘ , et S
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WCODY AND HERBACEQUS PERCENT COVER TRENTS

Successional trends expressed by woody and herbacecus vegetation
were also followed by graphs. Total average percent cover of woody
specles was calculated for eacﬁ unit. Grophs wera presented éhowing
the mesn, maximunm, and miaiour for each growing season for the exani-
nation sequences. The same treatment was applied to herbaceous data
and cornpered with woody percent cover for differences or similarities
within exauination sequences., Nerth and south slope data are both

presented (Figures 16, 17, and 13).

URNED AlD UNBURNED PLOT COVER TRENDS

Ulao

The successional trends expressed by totzl cover, woaody cover,
herbaceous cover, and a few sclected species were followed on burned
and unburned plotsa (Figures 20-25). BRurned plots iIincluded those that
wverec 90 percent or more burned, and unburned plots were those less
than 10 percent burned. Plots from 10 to 90 percent burned were not
considered.

Average percent cover trends were followed on burned and unburned
plots within each unit and graphed by examination groun in the sane
manner as was previously expléined. Cover trends'of herbaceous and

woody vegetation on burned and unburned plots were included, This

was accomplished by finding the total average cover for all woody
and herbaceous species on eech unit for burned and unburned piots
which were then graphed in the wanner previously explained. Trends

of individual species on burned and unburned areas were followed by

e A e b T e 50 il S SR 1 2 St e i, 0 .25 b Ol N A Y B SNt 5 DA 5 Pl Al
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selecting individual species with data that indicated possible
differences between burncd and unburned areas. The average percent
cover and percent occurrence for each species on each unit on burned
and unburned plots were calculated. Consistent differences were

notad in the tabulated data.
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RESULTS AND DISCUSSICHN

/
( Results of a sixz-year study of vegetation on clearcut and burmed

arca of old-growth Douglas-fir stands indicate an increase in the
number of species present for the first four or five years (Figures
13 and 14). Accompanying this Incresse in number of species wus a
steady decrease in total percent of vegetative cover (Figures 15 and
16). The amount of woody species cover fncreased slowly whiie herba=-
ceocus vegetation decreased steadily (Pigures 17, 13, and 19). Varia-
tions in trends as a result of burning or elevation differences were
not notad. MNorth slopes had more cover and species preseat than the
south slope (Figures 13 and 14; 15 and 16). Trends of averzge perceat
cover on south slopes were level or increasing slightly (Figure 16).
One or two individual species pro@ide the majoxr portions of eovcr of

woody, herbaceous, annual, and perennial vegetation (Tables 7 and 8).)
4

SPECIES PRESENT TRENDS

The general trend expressed by the total number of species present

is generally upward until the fourth or f£ifth year, then leveling off

or dropping slightly (Figures 13 and 14). Although the trend is up-~

ward for the first few years, some plants disappear. The species
missing after thg first two to three years were mostly nnnual; and
unidcntificd species. These were replaced by.both woody and herba-
ceous perennilals. All but one of tké gpecies which were not found
again after the first examination were annuals or unidentified specles.

Species which disappeared after the first and second growing season

o
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after burning were not important in percent occurrence or percent
cover, Species which disappeared after the later examinations
include a mixture of annual and perennial herbs and unidentified
species. Here agaln the species lost contributed only a small

aount of cover and had few occurrences. For purposes of total

cover determination, unidentified species were classed by their
general appearance unless growth characteristics were not known.

In this instance, they were classes as herbaceous annuals.

A general trend from annual to perennial species is expressed,
but only two annual speciés were important the first two years.
Examinations in the fourth, f£ifth, and sixth growing seasous after
burning found five annuals, all of little importance in their contri-
bution toAtotal cover, but still present on the area in falrly high

numbers. ' This would indicate that three to four years after burning,

the annual vegetation 18 of little consequence 1n ground cover with

perennials; both herbacecus and woody, dominating.x
There were 107 specles encountered in the study (Appendix I).
They were identified as they appeared on each examination, except
when lack of identifiable characteristica made this impossible. As
a result, 17 plants were not identified;and four groups were consid-
ered as individual species, Those groups considered as individual
specles were mosses, liverworts, ferns (other than bracken fern and

sword fern), and grasses, Four groups of plants were classed by

family names,and 16 plants were identified by generic name.
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All but two of the species present werzs Qn the north slope
(Appendix II). There were 12 species of annuals occurring on the
north slope with five remaining at the.last examination. Thirty-
one woody species appeared on the north slope with only one disap-
pearing completely during the study.A Sixty-five species were found
on the south slope. Two of these were present only on south slope
units with 63 occurring on both élopes. Five were annuals with four
of these annuals remaining through the fourth growing season after
burning. Twenty-three brush species present on the north slope

were also found on the scuth slope.

Fireweed (Epilobium anzustifolium) was the only species found

on all units on every examination. There were, however, 20 species
which were represented on at least one unit jn each growing season.
Of these 20, five wvere éoody species surviving from the stand,

and seven were invading herbaceous species. Two annuals were in-

cluded in the invading herbaceous group.
TOTAL PERCENT COVER TRENDS

The average total percent cover trends {s downward from the
first year after burning. .Both examin;tion seéﬁénces oﬁ the north
slope produced the same general trend, while south 810pe.tota1 cover
was much lower and tended to maintain z constant level (Figures 15

and 16). South slope data were based on only five units, so this

trend is not conclusive. This continued downward'trénd of total
percent cover on the north slope 18 a result of a sharp decrease in

annual species cover after the first and second years and a general
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Figure 13--Number of Species on North Slopes by Exaumination Sequence
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decline in herbaceous perennial vegetation in succeeding yesrs
(Figure 17). The sharp drop in annual cover is what would be ex-
pected, but the general decline in perennial herbaceous vegetation
is more difficult to resolve. The decline in cover is probably
a result of a transition from short-lived to long=lived perennials.
The low zmount of groumd cover present during the fifth and sixth
growing seasons after burning could be a result of a short period
of tise laopse when short-lived perenninls are on the decline and
lonz=lived pereanials are not present in great enough quantity to
keep total cover high.

Another plausible reason for the decline {s exanination error.
On any study with a duration of several years, and several exaziners
using ocular estimation of cover, the personal interptetatidn of
evaniners will, of necessity, be evident.in the data. Iﬁ ﬁhis study,
however, each examiner was trained by his predecessor and the wechan~
ical device of the square-foot plece of cardboard used to aid cover
estimation would have reduced any differences. Another fa;t dig=

counting difference in exanminers is the general upward trend ex-

pressed by woody species (Figure 18). The general slow rise exhibited

by these specics is what one would normally expect and any great
differences between examiners would be evident here.

The variation in total cover between clearcuts reduces consid-
erably with time. The same converging of the maximum and minimum
lines is evident on all graphs presented (Flgures 15=-25). This is
the normal progression of secondary succession in the movement

toward a homogencous clinax vegetative cover. This reduction in the
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heterogeneity of the plant communities may allow more refined analysis
methods on examinations after the sixth growing season after burning.
There was little correlation evident between total average

cover and known weather conditions on the area, nor was there evidence
of differences in cover to time of year examined. The majority of
exaninations in each year were completed by late August with late July
and August the most frequent examination period (Table II). Summer
moisture records on the area indicate July and August as the two
driest months of the summer (Table IV). Due to this lack of moisture
in July and August, examinations in September would undoubtedly have
a lowver percent cover indicated. Examinations on all but two units
in 1953 were made between July 22 and October 1. This was after a
June in which no precipitation was recorded. Still this year indi-
cated the hizhest cover. One possible explanation of the low percent
cover encountered in 1957 was the extremely dry summer of 1956. The
effect of this dry summer could possibly remain for the following
year through reduced vigor and seed production. This is somewhat
discounted, however, by the expressed trends being steadily dowmward
with no great variation evident.

/ The immediate influx of vegetation noted in this study is not
surprising. Clearcut units cut prior to this study are within 1%
miles of the study area. This distance is not great for windblown

species. High amounts of cover from heavy sceded species could
result from those growing under thae forest stand and not completely
destroyed. Only one of the units had more than 75 percent of its

area burned. The amount of burning ranged from 23 percent to 83
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percent. This would allow a greater seed source for these species PR
than would be expected had the area been entirely burned. Another :

possible source of heavy sceded species is those that have seed

present in the duff and litter of the forest floor. The woody g

cover the first few years is almost entirely from species frow

under the canopy. The actual amount of cover from these surviving 3

species that resulted from surviving plant parts or frowm duff-storved
se2d 13 not known. Only by establishing and exaumining plots pricr

to clearcutting could this be determined. ; '¢j

¥

-~
% A

NCRTH AND SOUTH ASPECT TREUWDS !
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’ Only a general comparison can be made betweesn north and south

S SR < s Ay

slop;s total average cover., As would be e¥pectéd, the total woocdy g- 2
and herbaceous cover on south agpects is less than that on north ;l ?
slopes (Figures 13 and 19). The general treuds of scuth slope total §" -
y »
cover are level or possibly uvpward. Here the annuals are not an iu- j i3
2R
portant part of the vegetation after the third growing season from i d» ? :“
=

burning. As was previously noted, there are fewer species present
on the south aspects; and as would be expected, the individual

species do not provide as much cover on south slopes. The south

CTRILmedAN L

slopes are much drier and the species which require more xeric con-

ditions are more prominent in south slope cover.? 1 QA.au
WOODY AND HERBACEOUS COVER TRENDS ' .

Woody species total cover ilncreased slightly while herbaccous

vegetation followed a downward trend. Herbaceous vegetation, although
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dominated mostly by one or two species, counstituted the bulk of the
total cover for the first four or five growing seusons. This rasuliad
in the total percent cover trend following the herbaceous cover
trends. In the fifth and sixth year, hovever, woody species were
beginning to dominate. After the sixth growing season after buraing,
total percent cover will probably follow the trends expressed by
woody species cover (Figure 17 and 18).

Thirty~two specles were included as woody vegetatica. Any
species which had unknown growth habits and which were not definitely
called woody by the authority followed (29) were considered herba-
ceous. Those speciesg that had not becn identified positively were
classed according to their growth form.

/’ During the first growing season, herbaceous species cover con=
stituted about 75 percent of total cover, with woody plants providing
25 percent. By the last growing season, woody species constituted
approxicately 65 percent of the total cover. The change from her-
baceous to woody specics domination was a result of a general rise
in woody species cover with a general drop in total and herbaceous
cover. )

On the north slope woody species from under the forest canopy

that survived the clearcutting and slash burning dominated the woody

vegctasion on the area. They providéd 91 perceﬁt-of the total woody
cover the first growing season, /6 ppréent the fourth growing season,
and nearly 85 percent of woody cover the sixth groulng season. The
major herbaceous cover was made up of fireweed and wood groundsel

the first two ycars with fircweed dominating thercafter. These two
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0——9° Average cover for units 1E, 1G, 1H, 2A
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1 2 3 "4 5
Growing Seasons After Burning

and Growing Season After Burning

Figure 15--North Slope Percent Cover Trends by Examination Sequence
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Figure 16--South Slope Percent Cover Trends by Growing Season After
: 3 :

Burning
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species constituted 89 percent of herbaceous vegetation the first
year. The fourth youar fro.a burning the same two species countributed ]
835 percent of total herbaceous cover and the sixth year fireweed é,_
alone contributed 74 perceat of total herbaceous cover. 1Major species :
in exch group coastitutes over 60 percent of the total cover for that
group. Western dewberry and twinflower contribute over 75 percent of

all vwcody vegetzation for ceach growing season after burning. Wood
7 ) s ¥ 44

———

groundzel, fireweed, and willow-lierbs (Epilobium annuals) centribute

65 perceut to 89 percent of total herbaceous cover.

bR ot

3

URNMED AIID UNIURIED AREAS COYZR TRENCS - s 4

TS

There is no spparent differznce between burned and unburned

¢
T

plots, either in total cover, woody, or he;bace&us cover (Figures 20~

25). Wood groundsel and willow-herb hzd higher percent cover om burned i

areas causing slightly higher herbaceous vegetaticn on burzed plots. : :
. (;

This difference disappeared after the second growing secson when these

species becare nearly equally distributed on burned and unburned plots.

N

These were the only two species that expressed a consistent difference

as a result of burning.

IAARC I AA
® ¥

Burning in the study area was confined to slash fires which burned i i

6 o & o o

from 23 to 80 percent of the area im individual clearcuts. As a re-

gult of this, neither area was isolated from the seed source of the

Ty

other. 1If a possible difference was expresspd during the first two S

or three years, it would certainly be reduced in a very short time.
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o—o Average cover for Units 1Z, 1G, 13, 24

o——-o0 Maxicmm and minioum cover for Uaits 1E, 1G, 1Y, 2A
o— o Average cover for Units 1B, 1C, 1D, 1F, 2C

o — - Maxirum and minimun ecover for Units 1B, 1C, 1D, 1F, 2C
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Figure 17--lorth Slope Woody Cover Trends by Examination Sequence and

Growing Season After Eurning
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o—o Average cover for Units 12, 1G, 1H, 2A
o - o Maximum and wminimwa cover for Units 1lE, 1G, 1H, 24
o—o Average cover for Units 1B, 1C, 1D, 1F, 2C

60 1
’ o ——o Maxizum and minimun cover for units 1B, 1C, 1D, 1F, 2C

501

Percent Cover
w
(=]
t

vy

~n
Q

107
/‘f

o
—
~N
w
FSS
W
o
B A
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Figure 18--llorth Slope Herbaceous Cover Trends by Examination Sequence
y '

and Growing Season After Burning
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o——o Average ccver on unburnad plots
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. Figure 20--Cover Trends on Burned and Unburned Plots on Units 1lE, 16,

1H, and 2A
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Pigure 21--Cover Trends on Burned and Unburned Plots for Units
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o—o0 Average cover on unburned plots

50+ o- -0 Maxinun and minimum cover on unburned plots
o—o Average cover on burned plots
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Figure 22~--Woody Cover Trends on Burned and'Unburncd Plots on

Units 1lE, 1G, 1, 2A
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Figure 24--Herbaceous Cover Trends on Burned and Unburned Plots on
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South slope data for burned and unburned plots were based on

oanly two units. Therefore, comparisons are not made here.
COVER TRENDS BY ELEVATION

There was no consistent difference between the amount and type
of cover on study units at different elevations. There was zlso no
consistent difference in either species present or their individual
treads. This was probably due to the short range in elevation in-
cluded in the study. All of the units except ome were between 1,850
feet and 2,800 feet. The highest unit was at an elevation of 3,700
feet. One unit was not enough to provide positive results, so this
unit was of little actual value for comparing differences due to
elevation. If more units were present in the higher and lover ele-
vation classes, scme differences may be indicatad in species present

and the amount of cover.

INDIVIDUAL SPECIES TRENDS

Species contributing the majority of cover to woody, herbaceous,
annual, and perennial classes were followed (Tables VII and VIII).
In each class of vegetation, one or two species contributed at least
one-half of the cover provided by the class.

Ten woody specles survived the clearcu;ting and burning, but this

group was dominated by western dewberry and twinflower on the north

slope and western dewberry and whipple-vine (Whipplea modesta) on the

south slope. Salal (Gaultheria shallon) and long-leaved Oregon grape

(Berberis nervosa) were less iliportant in the cover than whipple-vine

B ol 2R
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and vine maple (Acer eircinatun). Specles in this weody group were

varied in their individual trends, Cover of western dewberry
»z352d steadily while percont occurrence was erratic. Twinflowver
and vine maple increased steadily both in percent cover and perceat
occurrence, Tha remaining speciles were somewhat more erratic in
c:mressed cover trends. Oreson grape and salal indicated a general

trend upward in both perceat cover and occurrence with a fairly high

Cn thc couth slose whipple-vine replaced twinflewer in dominance
aleng wi:h wesiern dewbkerry, but the same results twere indicated in
tha percent of toinl weedy cover provided by the dominants on the
roctl: sl .2 sgecies. Fireweed provided a s:alle; portion of totzl
herhocsnis cover on south slopes. Invading woody specles were not

5 finfce in expressed trends, either in amount of cover or occur=

.
89 LA qLCe

T2 percent cover and percent occurrance of the individual
syecies were erratic but on a general increése.

Herbacecus vegetation ﬁns doizinatad by two species. During the
first two years fireweed and woed groundsel provided nearly 70 percent
of all he:baceous cover. During the fourtk, fifth, and sixth years
willow=herb replaced wood groundsel, and with fireweed, dominated her-

baceous cover. Wood groundsel dropped rapidly in cover after the

first two years but was slow to decline in percent occurrence. After

six growing seasons, it was present on 15 percent of the plots exar=
ined but provided an extremely small amount of cover. Willow-herb
)

besan generally lower in the amouat of cover provided but did not drop

as rapidly in cover or occurrence. The percent cover trend expressed

rad
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by fireweed was steadily downward. 1Its average percent occurrence,
however, remained over 93 perceat after the first growing season

rom burairg. Fireweed was the only species encountered in the

study which was present on every examination of all units. In every
groving season after burning, except one, it provided over 50 percent

of all herbacsous cover.

The trends of other herbaceous vegetation were extremely variable.

Many scecies such as star flower (Trientalis latifolia) and havkweed

(Mizoracivm albertinum) contributed extremely small quanfities of cover,

but had a hi:l percent of occurrence. These specles were present on
nearly 50 percent of the plots emamined during the fiith and sixth

growing season after burning. Herbaceous specles surviving from the

forzst stands vere of little importance in either perceat cover or

occurrence,
The trends expressed by the major species in each class of vege-
tation determired the trends of the group as a whole. The minor
species in each class, however, either followed the same trend «
were erratic. Seldom did they follow trends opposite of the class
as a whole. Thistle (Cirsium spp.) indicated a géneral trend upward

in percent occurrence but expressed no definite trend im percent

cover and was considered erratic. '

f'
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Table Vil

Important Species Average Percent Cover and Average Percent Occurrence by Examination Sequence
and Growing Seasons After Burning

North Slope

_Average Percent Cover Average Percent Occurrences
Units 1E,1G,14,2A Units 1B,1C,1D,1F,2C Units 1lE,1G,1lH,2A Units 1B,IC,1D,1FQZC
Growing Seasons After Burning Growing Seasons After Buruning.
Woody Species 1 4 5 2 5 6 1 4 5 2 5 6
Survivors of Understory
Acer circinatum 0.7 0.7 1.6 1.4 1.5 1.5 16.4 21.8 20.6 13.0 23.8 25.6
Berberis nervosa 0.5 0.4 0.2 0.3 0.5 0.3 32.8 44.2 42.5 18.5 49.5 49.4
Gaultheria shallon 0.1 0.1 0.1 0.5 0.7 0.3 3.3 12.9 10.6 9.0 2.2 24.4
Rhododendron spp. 0.4 0.3 0.1 1.0 0.7 0.7 6.2 9.4 9.4 12.5 18.2 16.9
Rubug vitifolius 5.2 5.6 3.1 6.5 4.2 2.5 47.4 71.3 52.5 47.0 81.3 78.1
Linnaeﬂ borealis 0.9 105 108 105 5-5 500 905 19.1 27.5 8-5 2‘}.3 27.5
Whipplea \'ﬂodesta 0.2 0.9 105 0.0 1.8 0.7 8'2 24!0 27.5 0.0 23.7 31.2
Others 0.6 0.0 0.8 0.0 0.0 0.0
Total - 8.6 9.5 9.2 11.2 14.9 11.0
Invaders
Sambucus Spp. 0.3 0-8 004 0-2 006 0-2 8-8 24.1 13.8 605 13-0 500
Rubus parviflorus 0.1 0.5 0.3 0.2 0.2 0.1 15.2 32,1 36.2 3.5 13.6 1l4.4
Salix spp. . 0.1 0.4 0.8 0.9 0.8 0.1 8.8 22.1 16.9 8.5 9.6 11.2
Others 0.0 1.3 2.3 0.4 0.9 1.7
Total 005 3.0 'Gfs/j'% 107 2.5 2.1
Woody Total 9«1 12.5 115 12.9 17.7 13.1
|2 :7) Cantinued
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Herbaceous Species
Survivors of Understory
All species
Invaders

Annuals
Senccio sylvaticus
Enilobium spp.

Others
Total

Perennials

Epilobium anpustifolium 11.9

Table VII
Continued

North Slope

Average Percent Cover

Average Percent Occurrences

Anaphalis margaritaccae

Hieracium albertinum

Gnaphalium microcephalum

Cirsium spp.
Pteridium aquilinum
Others
Total
Total llerbaceous
Total Woody & Herbaceous

Units 1E,1G,1l,2A|Units 1B,1C,1D,1F,2C

Growing Seasons After Burning
1 4 5 2 5 6
1.8 1.3 0.7 0.3 0.9 0.8
12.0 0.3 0.0 { 4.4 0.1 0.0
0.1 0.4 0.2 5.9 0.1 0.6
0.9 0.2 0.0 0.1 0.2 0.0
13.0 0.9 0.2 {10.7 0.4 0.6

11.2 3.7 9.7 7.1 4.7
0.0 0.2 0.1 0.1 0.1 0.1
0.0 0,1 041 0.0 0.4 0.2
0.1 0.0 0.0 0.0 0.0 0.1
0.1 0.1 0.1 0.2 0.2 0.4
0.0 0.0 0.0 0.0 0.0 0.0

1.9 3.6 1.6 ].-0.2 0.9 0.3

4.0 15.2 5.6 (10.2 8.7 5.8
27.8 17.4 6.5 |21.2 10.0 7.2
36.8 24.9 17.9 [34.1 27.7 20.3

=

'l {
Units 1E,1G,1H,2A|Units 1B,1C,1D,1F,2C ;

Growing Seasons After Burning

1 4 s |2 5 6 |
b
!
54.2 13.2 5.6 |18.5 13.7 15.2 b
5.0 47.7 38.1 |33.0 21.7 24.4

e

73.8 95.7 94.5 |56.0 94.9 93.1 1
1.2 24,2 20.6 |.3.5 20.7 21,9 ¢
0.6 14.5 27.5 | 0.0 11.0 45.6 T
4.4 8.5 10.0 | 1.5 3.5 12.0 {
5.9 12.5 25.6 | 3.5 11.6 21.9 1
2.5 3.6 6.4 | 0.0 5.0 5.0 {

oL




Table VIII

Important Species Average Percent Cover and Average Percent Occurrence by Examination Sequence
and Growing Seasons After Burning

South Slope

Woody Species Average Percent Cover Average Percent Occurrences
Growing Seasons After Burning CGrowing Scasons After Burning

Survivors of Understory 2 3 4 2 3 4
Acer circinatum 0.1 0.7 0.5 12.5 17.5 12.5
Berberis nervosa 0.1 0.2 0.1 22.5 30.0 27.5
Caultheria shallon - 0.1 0.4 0.1 15.0 26.2 25.6
Rhododendron spp. 0.0 0.1 0.4 0.0 6.2 26.1
Rubus vitifolius 2.1 1.7 0.7 52.5 40.0 50.6
Linnaca borealis 0.1 0.7 0.8 7.5 17.5 16.4
Whipplea modesta 0.8 0.8 2.1 47.5 57.5 53.6
Others _ 0.0 0.3 0.2

Total 3.3 4.9 4.9

Invaders .
Sambucus spp. ¥ 0.0 0.0 0.0 5.0 0.0 0.6
Rubus parviflorus 0.1 0.0 0.0 1.5 3.8 1.9
Salix spp. 0.0 0.0 0.0 0.0 3.8 3.9
Others 0.3 0.7 0.6

Total 0.3 0.7 0.6

Woody Total 3.6 5.6 5.5
Continued
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Herbaceous Species

Survivors of Understory
All species

Invaders
Annuals
Senecio sylvaticus
Epilobium minutum
Others
Total

Perennials
Epilobium angustifolium
Anaphalis margaritaceae
Hieracium albertinum
Gnaphalium microcephalum
Cirsium spp.
Pteridium aquilinum
Others

Total

Herbaceous Total

Total Woody and Herbaceous Percent
Cover

ad

North Slope

Average Percent Cover

Growlng Seasons After Burning
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CONCLUSICHUS

A study of successional trends of lesser vegzetation on clear-
cut and burned arcas of old=arowth Douglas-fir indicates great
variation during the first six years in the amount and type of cover
between clearcut aveas. The vegetation becomes more homogeneous in >
both species present and the amount of cover with timef The study
found an increase in the nuumber of species present on the clearcuts
-

for about four or five years. fter this_ time, the number of
D £

remains about the same. Annuals and unidentified species

e

W

[ad

scac

dropped out after the first two growing seasons with unimportant -
)

perennials, anauals, and unidentified species disappearing there-
after. Total cover on the area decreazsed. This was a result of -

a decrease in herbaceous vegetation cover with woody vegetation
exhibiting an upward tread in its amcunt of cover.
Differences in the amount and type of cover, as a resuli of

elevation diZfereances, or between burned and unburned areas, were

not evident. Wood groundsel and willow-herb were the only species

which exhibitad a consistent difference.between burned and unburned .

arecas. These had a higher percent cover on burned plots for the
first two years. South slopes had fewer species present with less

total cover. The amount of cover contributed by each species was

’

less on south slopes. There was no great difference in the re-
lationship between major species dominating the area om north and
south slopes. There was a change in dominant species of wéody
vegetation which survived from the understory when twinflower was

replaced by whipple-vine on south slopes.

ad
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Most species included in woody, herbaceous, arnual, and
perennial vegetation classes either followed the general trend of
the class or expressad no definite trend in percent cover or percent
occurrences. Very few spacies within each class indicated a trend
opposite that of the class. One to four major species dominated
each class providing the major portion of the cover for that
class. PFireweed, wood groundsel, and willow=herb dowminatad the
herbaceous vegetation. Twinflower, whipple-vine, and western
dewberry dominatad the woody vegetation class. Pereanials were
doninated by fireweed, westerm dewberty, twi%flower, and whipple-
vine while annuals were dominated by wood groundsel and willow=herb.
Percent occurrence trends of individual species usvally followed
the same gzenerzl trends as percent covér. Firewveed and dewberfy
were exceptions to this. When total cover of these speéies dropped,
the percent occurrences remained high. Some species with very

*1little cover exhibited a fairly high percent occurrence. Relativaly
few annuals were present; and these, 1f they did not cease to exisi,
contributed only small quantities of cover after the second growing

season.
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RECOMENDATIOUS

Due to the lack of Information abcut lesser vegetation, its
species, composition, and amount, in the Douglas-£fir reglon, more
information in this field iz needed. Existing studies should be
used to their fullest advantage and new studies established. 1Im
order that fulle:'use can be made of this study, the author :
heartily recommends that it be contianued. This is a result of
sevaral observaticons,

1. The variaticn between units within the game general class

is narrowiﬁg. Homogeneous vegetatisn'on the various units

would permit the use of more refined wethods of analysis,

Nambae b L

Therefore, any differences due to elevation, burning,
slope, or site which are now maéked by great variation F
woizld be more clearly evident.
2. The tﬁtal cover is at a low level. 1If this is a portion
of secondary succession, then the length of duration of ot
this low amount of cover would be extremely important to
the regeneration of conifers. Future examination may
indicate this is duve to examlnation error. j'iL
3. Woody species show a steady increase in ;otﬁl cover. It | 5" ;
would be of great interest to foresters and game managers .jy ;
to find the point vwhere woody vegetation reaches a high ‘ 'E

; I
density. - :

R U S

4, Future examlnations of clearcuts would be simple since : |

the plots are established and marked.
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In future examinations care should be taken in identifying each
new species as it is encountered. Each new species encounterad
should be collected, identified, and placed in a herbarium as soon
as practicable. Only specinens not located on established plots
should be collected.

For the establishment of new studies, tﬁe author recommends
that a method.other than ocular estimation of cover be used. Either

<l

a point sampling technigue or some other objective method such as
distance betwsen plants would reduce interpretation errors due to

diffarent examiners. Due to the variation noted between clearcut

units in this study, a new study should include more unlts with

r

better distribution on nerth and secuth slopes and in elevation

classes. .
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ARY

A study of successional treads of lesser vegetation following

clearcutting in old~growth Douglas-fir stands was initiated in

1953. The study was a portion of a regeneration study on the H. J.
Andrews Experimental Forest, located on the west slope of the mid-
Oregon Cascades. The study included 14 clearcut and burned area
varying in size frowm 21 to 70 acres with 40 circular four-milacre
plots mechanically spaced across each. Percent cover by species
present was racorded for ezch plot. Percent cover was estimated
ocularly usiag the vertical projection method.' Ti
cover for each species was found for each clezrcut and the tot ;
average percent cover for each cléarcut was detemined. Percent
occurrence was determined by totaling the number of plots on a
clearcut unit that included an iadividual species, and expressing
this as a perceat of plots on the unit.

Tre species present and euprzssed trends in total cover,as well v
as trends In wcedy, herbaceous, 2nnual, and perennial cover classes, ?
were followed by examinations in 1953, 1954, 1956, and 1957. Units e

4

were gfoupgd according to the sequence of examination and growing 1
season after burning. Nine north slope units were exanlned--four
~ ' -

during the second, fifth, and sixth growing scasons after burning
and five during the first, fourth, and £ifth growing seasons after : 'f

i
burning. Five south slope units were exawmined--three once and

two twice. They were examined during the second, third, and feourth {

groving seasons after burninz.
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.  Results on morth slope units indicated a general downward
trend in total percent cover. levbaceocus vegetation consititutes
the major portion of total cover for the first five growing seasons
after burning end steadily deciined iu amount of cover. Woody
vezetation shewed small but steady increase in cover and in its
share of total cover. The total nuxber of species present rises
until about the fifth year with annuals dropping out and being
replzced by perennials. By the {ifth growing seascn there were
about 73 separate species present. Thare were 107 specles en-
countzred., There were fewer specles present on the south slope.
Only firewsed was common to all units on all examinations.

South slopes had a lower total average percent cover and
fewer species than did north slogpes. Trcn@s inAtotal parcent cover
were level or upward for south slope. Herhaceous vegetation cover
ou the south slopes dropped slizhtly while wondy percent cover
increased slightly.f}

Variations in perceant cover of individual species and classes
of.vegetation vera not evident as a result of Cifferenc=3 ia ele-
vation. Two species, wood groundeel, and willoweherb, existed at
higher percent cover on burned arcas for the first two years. Other
variations, as a result of buraing, were not evidezt,

Two to fbuf species dominated ezch class of vejzetation and pro-
vided over 50 percent of the cover of the clfss. The minor speciles

in each class generally followed the trand of the class as a whole

or did not express a definite trend. Fireweed, western deuberry,
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SPECIES FOUND OM H. J. ANDAEWS CLESRCUT AND BU

Plant Svmbol

e Tt v s e

hoody Species

APPEUDIX I

Technical Name

Survivors From Forest Canopy

Ac.c

Ba.n

Rh.sp.
Ru.n.

Ru.V.

Invaders

Ac.m

Acer Circinatuwm Pursh.

Berberis nervosa Pursh.

G-ultheria shallon Pursh.

Chinashila nnbellata (L.) Nutt,

Vacecinium parvifolium Smith

Rhododendron spv. L.

Rubug nivalis Dougl,

- orsinuS
Rubus Vizifolius C. & S.

Lianasea borealis L. var.
2revicana (Poscbs.) Rehder.

Whinzlaz modesta Torr.

Acer macrophvllum; Pursh.

Rubug leucodermis Dougl.

Cornus nuttalli{ Aud.

Continued

84

D AREAS

Cormon Name

Vine Maple

Long=leaved
rezon Grape

Salal

Uostern

Prince's Pine

Red
Huckleberxy

Rrhodedendron
Stow Bramble

Vestarn

Dewberry

Americzan
Twinflower

Whipple-
vine

Oregon Maple
(Bigleaf rMaple)

Western
Blackcap

Western Flower=-
ing Dozwood

-




SA

SB

- Sa.sp.

B

SPECIES FCUND (Continued)

Castanonsis chrvsoohylla (Douzl.)

st
A.TC.

Corylus califoranica (A.DC.) Rose

Ceanothus sancuinsus Pursh.

Czanothus velutinus Dougl.

Rhamnus purshioana DC.

Ponulus trichocarpa T. & G.

Arctostapuylos columbiazna Piper.

Pachystina mvrsinites (Fursh.) Raf.

Piuni3 enarcinata (Sougl.) Walp.

Alnus rubra Bong.

Rosoa gyinocarpa Nutt.

Ribes sansuineum Pursh.

Svimmhoricarpos albus (L.) Blake

Rubus spectabilis Pursh.

Sanbucus L. sp.

Rubus parviflorus Nutt.

Buckbrush;
Orezon Tea-Treoe

Sticky laurel;
Mountain balm

Cascara

Black
Cotconwood

Bear Brush

o«

reen
fanzanita

[

Ccezn Spray

Red Alder

Little Wild
Rose

Red=-flover-
ing Currant

Snowberry
Salmon Berry
Elderberry

Thinble
BerzTy
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SPECIES FOUID (Continued)

(2
0
(el
(]
.

Wil < spp. (Tcurn) L. Willcw

Herbtaceous

Survivors Frowm Forest Canopy

Iz Voncouvveria hexandra {Hoolk) IMoox. & Inside~out
Dche. Flover
0 Oxalis orezaanz Mutt, Orezon Cialis
Tri : Tricatalis latifolia Hook Broad=lzeuved
taz Flowver
v Viola (Toura) Ls 8pa Viclat
e Polystichasn mualtos [Raslf.) Fresl. Vaesicra
. Swordfern
X Contis laciniata Cray. Western
CGeold-Turead
Invaders .
Arnuals

Campanulae  Campanula spp. (Tourun.) L.

3 Cruciferae Cruciiferae ey

Ericcron canadensis L. Horseweed

2]
]
0

Ep. 5p Epilobiun minutia Lindl. Small-flowered
Willow=herb

Ep.sp. Epilobium paniculatum Nutt. Tall annual
Willow=hoerb

Gernaiun Ceranium spp. (Tourn.) L. Geraniua

L Lactuca scarlola L. Prickly

Lettuce

ML , Montia perfoliatza (Donn.) low. Miner's
Lettuce

Coatinuad




Monkey Flur.

Net

S

Staradia

False
Dandilion

Fern

SPECIES FCUND (Continued)

Mimulus spp. L.

Stoachvs chamissonis Nutt.

Senccio svlvaticus L.

Sherardia arvensis L.

Achillae spp. L.

Dicentra formosa (Andr.) CC.

Epilobium anzustifolium

SAXITRAGACEAE

Hvpochaeris radicata L.

87

Monkey Flower
Hedge Nettle

Wood
Groundsel

Yarrow

Western
Bleeding-
heart

Dwarf Doguood;
Bunchberry

“—e I

Sce
1
Brake-

5

2rn

s

Washington's
Lilly

Westarn
Aralia

Firewveed

Horsetall;
Scouring-rush

Saxifrage
Family

Gosgmore

All fern except brake-fern and sword fern

Galium spp. L.

rass spp. no separation

Bedstraw
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EA

L3

Linaria

LL

Sedge

Shooting
Star

Skunk
Cabbage

Tansey

SPECIES

FC

UiiD (Continued)

Hisracium albertipun Farr.

Strentorus ampleyifolivs (L.) DC.

Xerophyllum tenmax (Fursh.) Nutt.

Liraria vulearis Rill.

Luninusg laxiflorus Dougl.

.
1

All mosses {not ideatified

Lotus crassiiol

)
:5 (Bentch.) Grez

s

Liverworts (not ideatiried)

Gnaphalium microcenhalum Nutt.

Pyrolia spp. (Tourn.) L.

Petasites sveciosa (lutt.) Piper

Carox

Dodecatheon L.

Rupp.) L.

spp.

Lysichitum americanum St.John

Tanacetun L.

8p.

88

Western

- S win |
Hawliwead

Butter and
Egcs

Spurred
Lupine

Thicke=leovad
Lotus

Slander

Cudweed
Mint Family

Pearly
Everlasting

Cardwell's

Penstemon
Pyrolia

Western
Coltsfoot

Sedge

Shooting
Star

Yellow Skunk
Cabbage

Tansey
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SPECIES FCWRD (Continued)

Cirsiwm (Tourn.) Hill spp.

Trilliuvm ovatum

Veronica americana (Raf.) Schwein.

Vicia (Tourn.) L. sp.

Acklys trinhvlla (Swmith) D.C.

Unknown Speciles

Como:z

T,
Wild Ginger
Wild Parsley

Wild
Parsnip

U. comp.
Ul
U2

U3
u7
U 11

U 12

Mot
No:

Not

Not
Not

Not

identified
identified
identificad
identified

ideati

nm

(o8

iz

(2
[&5)

iden

1fa¢

rr

identifiad

identified

&9

Thistle

Westarn
Trillium

American
Speadwell
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APPENDIX 1I

SPECIES PRESENT BY GRCWING SEASONS AFTER BURNING

Name

Woody Species
Survivors Frocm Forest Canopy

Acer Circinatum

Liona=a borcalis var. anevicana

Acer macrophyllun

Rubus leucodernis

Cornus nuttallii

Castanopsis chrvsophylla

Coxrylus californica

Ceanothus sgansuineus

Ceanothus velutinus

Rhawnng purshiana

I~y - g
- —
e
90

Growing Seasons After Burning

North Slope South Slope
1 4 5 2 5 6|2 3 4
X X X X X X|IX X X
X X X X X X§x X X
X X X X X X|IX X X

X X X Xj|X X X
X X X X X‘ X X X
L X X X X X X X
X X X X X X
X .X X X X X% X X
X X X X X X)X X X
X X X X XX X X
X X X X X X| X X X
X X X X X| X X
X X X X| X X X
X X .X X X X X
X X X X X
X X% X X X X| X X X
X X X X X)X X X
X
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SPECIES ERZSENT (Continued) 2 1

S }

b

Nama Growlsg Scasons After Burning 3 ;

North Slope South Slcpe 2o

1 4 5 2 5 o512 3 4 |

|

|

Poselus trichocarpa X X i
i

Garrya frasontil X i

>
"
»
e
w
»

i
i
- 1

Resa oyonocarpa X X X X I X X
Rives szanruineum X X b4 X [ !
- :
i
Smmnphoricarnns altus X X ;
I3 1
P

v 231 .

Rubirs sopectabilis X X i i
1 3
P

Survivors From Forest Canopy

o
=
>
"
>
>
»
"

Voncouveria herxandra X

?
Pl
e
m
o
"t
¢
FN
fa
2
=
>
»
"
=

b}
[
e
(3
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SPECIES PRESELT (Continued)
3
Hame Growins Seesons After Burning ’
North Slone South Slope
1 4 5 2 5 5 2 3 4
t
Polvstichua munitun X X X X X X X X X
Contis lacinizata X X X X X XI| X X 1
i
Iavaders %
¢
Annuals i
.
1 3
Comsnanula X X i ;
X X ]
i
Eri~eron caradeaslis X X :
! »
Sy g o ;
Esilobium annuals X X X X X X X X X
Gerrnniun X ;
Lactuca scarlola X X X X X X i
Mcntic perfoliata % X
Mizulus spp. X
Stzchvs chamissonis X X X X .
4 i T
; ¥
Senecio svlvaticus X X X |X X X||lx X X {
Sherardia arvensis X
?
Perennials Lk
Achillae X
Dicentra formosa X X X X X X X X
Cornus canadensis X X X X X X !
Pteridium aquiliaum X X E
i
|
Lilivm vwashinstondanun X X
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PRCIES PRESENT (Con
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Scuti Slopne

w
»

FTarn X X X hd X X

-
-

Linaria ymleseds X X
Lenines lawiflorus X X ¥ X

b7 g, ‘e
L HMossas X X £ X X X X X

LW Liverworts X X X X X

»
»~

Gnaphaliun microcephalun X X X X X X|| X

LABIATAS | X

Anaphalis marpraritaceae X X X X X X ‘ X X X

Peastemon carduellii ) X

Byrolia spp. X

e
~
”~
-

nsa X
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Nace

Carex

Dodecaktheon

Lvsichitum americanua

Tanacetunm

Cirsiun

Trillium ovatin

Veronica americana

Vicia

Achilvs triohylla
Unlaocwa

Cou.ox

LT

NG

oF

R.G.

T

TE

Tw.

Wild Ginger
Wild Parsley

wild Parsnip

Growiag Seasons After Burning
North Sloge South Slope
1 & 5 2 5 6 2 3 4

»

X

w

X

l'.4

X

vd

i

~

X

—

2

v S R

TR

iiha A
$F. ik, A

it ot e st Btk 5 ot

s s A b oA



P L B

v

U

U

U

Name

. composite

1

N

)

11

12

SPLCIES FRESENT {(Continued)
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Growing Seasons After Durning

North Slope

South Slo

P2

1
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APPENDIX IIIa

ANDREWS EXPERIMENTAL FOREST
Regeneration Survey

Date Examined by
Unit
QUADRAT INFORMATION
Quad~| Per= Seedbed Aspect=- | Pct. Plant density = percent
rat | cent percent | skid | Acer. | Acer. | Rubus| Cean. | Epil.| Other|Remarks
No. burned SI| R |Lg | Other slope tratl | M. Cs V. V. A, (list)
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APPENDIX IXITb

H. J. ANDREUS EXPLERIMENTAL FOREST
Regeneration Survey

Date Examined by
Unit

West line plot to . Road between plots and .

East line plot to . Road between plots and )

- QUADRAT INFORMATION

Quad=| Per- Scedbed Aspect~ [Skid Plant dengity = percent Non
rat cent percent [trail| Road| Ep kel Ac| kb Tr| cel ac] Bd cal Saother |seed-
No. burned slope Pct. a/vic|sp/fi|s|m|{n|s|sp (list) bed | Remarksd
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APPENDIX ITIc
H. J. ANDREWS EFXPERIMENTAL FOREST
Regeneratlon Suxvey
Date Examined by
Unit
West line plot to . Road between plots and v
East line plot to . Road between plots and .
PLANT DENSITY AND OCCURRENCE INFORMATION
Plant density = percent
I

Plot ' |
No. Ep |Ru |Ac |Rh |Tr |[Ce | Ac | Be | Cs Sa |
a |v |e |spii |s |m |n |8 (sp
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