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'SUCCESSIONAL TRENDS OF LESSER VEGETATION
FOLLOWING CLEARCUflING IN OLD-GROWTH DOUGLAS-FIR STANDS

INTRODUCTICN

The use of plants, other than commercial tree species, as

indicators for 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

learned about the forest community's lesser vegetation and its

ecological requirements, can it be used to fullest advantage by

foresters, game managers, ecologists, and watershed managers

(31, p. 461). Lesser vegetation undoubtedly reflects site

quality and production potential for commercial crops 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 is 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 succession 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 0? LITERATURE

The role of lesser vegetation in natural regeneration of

conifers is well known. A small amount of ground cover is bene-

ficial for natural reproduction of conifer seedlings, Whila heavy

cover is harmful (21, p. 13; 2, p. 34; 14, p. 43). A ground cover

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

duction while ground cover of between 25-35 percent i3 increasin,-Iy

detrimental and cover of tore than 85 percent practically eliminates

conifer seedling establishment (15, p. 720). when ground cover is

bet-,een 60-75 percent, conifer seedlings are found only in the

more open areas where root and crown competition are less. After

the seedlings are established, however, they can withstand much

heavier ground cover satisfactorily (15; p. 59). )

Different types of vegetation and shade produce different

effects on conifer seedling establishnlent. Because of the compe-

tition that accompanies live shade, dead shade is more beneficial

to seedling eatablishnent (14, p. 43). (A. combination of heavy

weed and light evergreen ground cover is detrimental whereas

light-weed ground cover is beneficial to seedling establishment

(2, p. 34). Both heavy, woody and heavy;herbaceous ground cover

are detrimental to conifer seedling establishment (21, p. 27),

(2, p. 34). The lesser vegetation present on an area also alters

the site and in a normal pattern of cucceAsion provides for

cooler more moist conditions for invasion of conifers (11, p. 44).)
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Serious attempts to study the secondary successional patterns

of the lesser vegetation in the Pacific Northwest were sterted in

1923, by Kienholz (18), who established a study of Douglas-fir

clearcut and burned areas in western Washington. He studied a

series of logged and burned areas with known histories covering a

span of two years after burning. He found that the average

density 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 le ,st cover existing on

unburned plots. He found that light burned and unburned areas had

been heavily disturbed or had a heavy cover of duff or debris and

vegetation on these would normally have been light. In reference

to burning and its effect on vegetation he stated, "Tire very soon

obliterates any difference in the aeount of vegetation on burns of

different degrees of severity." (13, p. 97) Kienhola used three

classes of vegetation (18, p. 98):

Virgin ti-lber herbaceous species--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 becoue less abundant

as the site dries out. '

Virgin timber shrubby species--small trees, shrubs, and

creepers present under the virgin canopy surviving by

unkilled roots and steus. These often thrive better after

c/enrcutting and burning than herbaceous species.
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III. Weed species— those species which are not present under a

vir3in concpy and inv.:1de tle clearcut area.

Kienholz diacussed the following items in his canclusiea:

I. Total cover increcsed steadily during the first t ,vo years but

WS relatively lower for are' recently burned. 2. Herbaceous

species present in the virgin stand starts high in density and

frequency. This he concluded was a result of the high survival

of sword fern (Polystichum *.::unite-;). This group was found higher

in density than either shrub or -.:wed classes, but the difference

became less significant with tire. 3. Shrubby species present

in the virgin stand started at a 'owe: density than herbaceous

species but were higher in frequency of occurrence. The amount

of cover of this group steadily increased with tie. 4. Weeds

start low in density and freqeency but rise rapidly in both to a

dominant position (13, p. 103). 5. The important species

Kienholz considered in each class were (13, p. 99):

Sword fern, star flower (Trientalis latifoli1), violet

(Viols spp.), 	  spp.), bleeding heart (likul'ulla 

for7osa), vanilla-leaf (Achilvs triphylla), miners lettuce

(yontia nsarifolia), and (DisporuTa oreeonu1).

Oregon grape (Perberis spp.), blackberry (Rubus macro-

j'etalus), salal (Gaultheria shallon), huckleberry

(Vaccinium spp.), vine maple (Acer circinntum), evergreen

huckleberry (T7ccinium ovatun), and elderberry (Sarlbucus

app.).
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III. Groundsel (Senccio vulgaris), perennial fireweed (Enilobium

an7ustifoliu4, (Enilobium annuals), thistle (Circium s??.),

hawkweed (Hieracium albiflorum), and (Creois spp.).

Kienholz indicated that no significant difference in density

of total cover existed betweea north and south slopes. He expressed

a belief, however, that with e:ore data a difference in species

present would be evident. He also said that no difference in

arount of cover and species present emisted as a result of slope.

This was true he indicated as long as there vas a soil cover on the

slope (13, p. 107).

Ingram (13), in a study near 'Mind River, Wcshington, noted an

initial liverwort and moss stage of succession during the first

year after burning. He also noted that the liververt-moss stage

was followed by annual weeds and short-lived perennials, these being

replaced by long—lived perennial shrubs and tree seedlinGs. Ingram

indicated that burned areas were more conducive to establishInent of

windblown seed species and that within one or two years the area

was completely covered with herbaceous vegetatien. He noted that

this herbaceous vegetation along with the coppic reproduction of

shrubs from under the canopy produced a dense cover with abundant

height growth (13, p. 396). Ingram considered fireweed(Chiraenerion

(Eoilobiu.11) an7ustifolium)), one of the first plants to appear on a

site in abundance, and trailing blackber,ry (auhus mace.o7letalus) and

bracken fern (iteridlum 	 nubescels) as the most frequent

invaders. lie considered voundsel (Senccio app.) as a dominant

invader on a considerable portion of the Douglas-fir region with
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pearly everlasting (Anaphalis mar ,:aritpcea) and thistle (Circiun

/anceolatu, l) 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 Lore perl;anent type. If the site was reburned, however,

the brush decreased in abundance being replaced by bracken fern

(13, p. 401-402).

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

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

3. Intolerant Douglas-fir; 4. Tolerant, all-aged hemlock spruce

(15, p. 721). The first stage disappeared after the first year when

weed-brush stage developed. The species of the second stage are

made up of the shrubby and herbaceous species which were present

under the forest canopy end the invading species which quickly doi-

nated the area (15, p. 717). This stage is most susceptible to fire,

and repeated fires will prolong it indefinitely (15, p. 710. It is

this second stage of succession which was discussed in his paper.

Isaac's results came from information on fifteen widely scattered

burned areas in western Washington and Oregon. He examined them

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

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

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

the fast developrent of vegetation pnd the isolated nature of the

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

until about the third year when increase tapered off. Sore annuals

he noted were present for one year in high quantity then disappeared
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alr:.ost 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. Isaac also indicated that brush species

dominated sol:le plots entirely after the fifth year. Repeated burn-

in2s would eliminate most of the brush species; and under repeated

burninzs, bracken fern (Pteridium aquilinum) would soon dominate the

site (15, p. 720). The dominant species on the fifteen areas studied

by Isaac were (15, p. 719):

Invaders

Annuals

Groundsel (Senecio 	  willow-herb (7nilo'Aum sop.).

Perennials

Fireweed (Chanaenerion anrwstifolium), peavine (Lath'rrus 

spp.), and false dandelion (Leontodon sop.).

Shrub

Trailing blackberry (Rubes rvacronetalus), snowbrush

(Ceanothus vclutinus).

Virgin Forest Species

Herbaceous

Swordfern, wood sorrel (Oxalis preAana).

Shrub

Oregon grape (Odostemon nervosue), ealal (Gaultheria shallon),

and vine maple (Acer circinatum).



In a recent study on the effect of slash burning in western

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 unburned plots with cover ranging from 0 to 79 percent.

These unburned plots had a higher percent of brush cover than did

the burned' plots. The authors found that herbaceous vegetation

density of eerier was eeual on burned and unburned plots and increased

rapidly for the first three years. The amount of cover then increased

only slightly. The densities of brush species also increased little

after 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 o • herbaceous cover , was 30 percent on

both burned and unburned plots by the fourth season (28, p. 31).

Brush species encountered by Morris and Cramer were vine maple,

most frequently encountered; rhododendron, more important on unburned;

and ceanothus, more important on burned. Salal and Oregon grape,

although occasionally important in plot cover, were not considered

of major importance. Other brush species found of occasional im-

portance were: blackcap, blue elder, chinkapin, thimbleberry,

broadleaf maple, dogwood, currant, cherry, rose, snowberry (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 quantities on 30 percent of the plot pairs.
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Species found on CescLnie plots which were occasionally important,

or important for only one season, were 	 senecio, annual fireweed,

twinflower, whipplea, bracken, thistle, bunchberry, dogwood, sedge,

bindweed, pea, deervetch, prickly lettuce oxalis, penstn, mint,

lupine, bluebell, and grass 1/ (2C, p. 2S-27).

The authors of the literature studied were all seetilagly in

agreement with the general progression of the stages of succession -/

and the general types of vegetation present, but they did not agree

completely on the important species present. This disagreeeent,

however, is understandable when one considers the distance 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

invading shrub species. rather than a_shrub_species  frnekiuldekthe

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

plained by the variability of the plant populations between widely

scattered areas and at greatly different elevations: Caehwiler

(7), in a study of small mae:eals on II. 14 Andrews Experimental

Forest, found trailing blackberry (Rubes wecroeeta/us) under the

canopy in swan amounts. The authors of the literature reviewed

were also in unanimous agreement concerning the variability of the

vegetative cover that existed on cleared areas of Douglas-fir: This

unity was both expressed and implied.

1/ No technical names were provided in this study.
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Kienholz (13, p. 108) and Isaac (15) agreed to the fact that

the species present ,;:ere not affected by soil, slope, or aspect.

This agreement was implied in their treatzent 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 single soecies or

cot ,bia7.tion of species appears to be accidental rather than a direct

result of the ecological condition of the site itself." This state-

ment was not contradicted in subsequent studies in the Douglas-fir

region. Only Morris end Cr qzier (10, p. 31) considered that burning

resulted in a difference of ve-,etation. They also indicated that

this difference oxiated only in the sLrubby species.

The seneral pattern of secondary succession of annuals and short-

lived perennials to long-lived perennials, and the variation in cover

and species present has been noted in widespref: d areas of this

country (20, p. 72-73; 35, p. 172; 12, p. 253). Unlike studies in

the Douglas-fir region, however, variations in lesser vegetation

due to topogrephl!, aspect, end soil were noted (26, p. 133; 35,

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

a great variation in the species present and the successional

patterns that existed (22, p. 31; 26, p. 133). The problem of the

use of lesser vegetation as indicators in the ' management of forest

lands was aptly stated by Samson in a study of burned chaparral

lands (34, p. 28). "The most outstand4ng fact consistently appearing

in the literature on fire and succession is that no single criterion

or for=la ay safely be used to predict the outcol.x!--only as a

result of careful stud; in a particular area, taking into account
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all possible biotic, cliTAtic, ntd toc3raphic factors, ca rational

predictis oi plzaz s,c;.-.Lasioa be made."

I
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inncnyTtrl C1	 AnnA

crrinAt. Dcr.car-rt fm sizr. AN",) T.-1.2..\zz.:rr 	 S.142')Y

The steal trea v,:s on th.e E.	 An-Ircs 3rperEentL/ F<•rest

ne.lr D11:o River, Ore;on. This forest 13 a 15,CC3.. lexe trnet of

knd :ma includes tlaa entire droln.13e of Loo:,..Alut Creek, a in
4

tributary of the 31ce Itivor. It Ls leeatol	 reld miles north

c7zt of the to 	 of Blue liver uhich is loc:Ited a;pro1:13-,nt-li

40 miles cot of Etwne, Croon, on BiL,h ,.4a7 U. S. 125.	 To eren is

in typical	 ilanze topo:;r1phy ,41th sle?es rnnaing frcra very

steep to level. The elew.ticn of the sttily sres rr_n7.71e1 froa 1,7C0

to 3,750 fact.

1.isq-ia3 vas storted on tho area in 1950, an-i this study acs

initLzted in 1533. At this t!...e four clearcut nnd bur: A units vei:e

in the first zrovin3 seocon a!ter burainz sad five 	 in t!-.a

second srowinz season after buzn i nz.	 In 1554, one additic qa/ clenr-

cut w.2s nCded to the study briaGins the total to nine. 	 All of these

uere on ceneral earth re;:ccts. In 1935, end in 1957, data were col-

lected on five south napect units.

Fo1lowie3 is a tabointion of the olenrcuts studied aivinz

elcvntion, teneral aspect, end histories of , loin,7, and bcrninG

(Tab/c I). Table II indicates the dntes each unit W.13

rizure 1 is an cerinl photo oblique flivin 4 ce;teral view of

study area as it wns in 1554. The view 13 up Lce.cout Creek ::nu

inc/udes a/1 of th study etc.:routs e:ceept to 	 37, 31G,	 .end :11

which or skouth aspect unite lust off the picture to tNi leZt.
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T--Senc*n l Description of Clearunt Units Included in the Study

Unit General Aspoct Slcvozi.-in	 Size	 Data Los el
(feet)	 (acres)

Date Burned

11 North 2250 40A June-Sept. Fall 1;51
1950

IC Nol:h. 2000 30A July-Sept. Rill 1951
1950

ID Forth 2400 35A Sept.-17ov. winter 1951-
1950 1952

lE Forth 2250 37A Nev.	 1951 Fall	 11352
May	 1952

1F Herth 2300 43A Jnnc-July Fall 1951
1951

1G Forth 2300 24A Auz.-Sept. Fall 1552
1951

1H Fcrtf 3700 44A NCl/.	 1951 Fall 151
June•1952

2A !Torth 1353 24A 41ril- Cet. Fall 1952
1952

2C North 2000 26A Au;;.	 1952 Fall 1552

38 Scuth 1:00 21A Cctom7ov. Fall 1953
1952

37 South 24C3 5CA April-nay Fall 1953
1953

30 South 2600 41A June-Sept. Fall 1953
1953

31? South 2E00 29A June-Sept. Full 1953
• 1953

5A Scuth 2300 7W Aug.-Oct. , Fall 1955
1954
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T ble II--Dates of Examinations of Study

16t Examination 2nd Examination 3rd Examination

Unit Month Day Year Month Day Year Month Day Year

13 Aug. 11 1953 Aug. 15 1955 July 25 1957

1C Aug. 5 1953 Aug.	 8, 9 1956 July 22 1957

1D Aug. 11 1953 Aug.	 2, 3 1956 Aug. 13 1957

1L July 29, 30 1953 Aug. 17, 21 1956 Aug. 12 1957

1F June 15, 22 1953 Sept.	 5, 6 1956 Aug. 13 1957

1G Aug. 11, 12 1953 Sept. 12 1955 Aug. 13 1957

1H July 22, 23 1953 Sept.11, 19 1956 Aug. 15, 16 1957

2A Aug. 6 1953 June 30 1956 July 26 1957
Aug. 7

2C Oct. 1, 2 1953 Aug. 1 1956 Aug. 12 1957

33 Aug. 29 1956 July 26 1957

3F Juno 20, 21 1957

3G Aug. 9 1957

3H Aug. 23, 24 1956 July 25 1957

5A Aug. 8 1957



ClimaticClimatic factors most	 to vegetation growth in successive

years are precipitation and temperature. Climate of the study area

can best be described by presenting precipitation and temperature

records of the study area. Rainfall was measured in a permanent

rain gauge installation in the H. J. Andrews Experimental Forest.

Temperature was recorded at a U. S. Weather Bureau Climatological

Station located at McXenzie Bridge, Oregon, 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

for the critical period of march to October for each year that the

study was in progress are presented. The winter precipitation was

CLIMATE
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not considered to have an effect on the vegetation present because

of the saturated condition of the soil from October or November

until March or April. The critical months,characterized by a lack

of precipitation, are usually July, August, and September with the

other months receiving sufficient moisture for vegetative growth

(Table III). No attempt was made to determine the microclimate of

the study areas and its effect on vegetation.

The most critical period for vegetative growth in regard to

temperature is also the summer months, with high temperature, and

the frost-free period. Here again the months of March to September

include both critical periods. For the period of the study, and the

data available, 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. Oct.	 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 5.37 6.63 2.94 0.00 2.93 1.57 3.27 114.53

1954 5.68 6.03 2.63 4.71 0.65 1.41 3.69 6.15 78.71

1955 8.43 9.92 1.56 2.12 1.86 0.00 2.89 13.36 94.05

1956 10.47 2.00 5.34 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 91.14

Ave. for 4.91 3.80 2.84 0.57 0.94 1.93 6.83 82.94
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time that the temperature dropped below or to freezing in the fall

was August or September (T ble IV).

By combining the two tables, July, August, and September are

critical months for both moisture and high temperature. A prolonged

hot and dry period at this tiee could feasibly affect the vegetation

adversely during the next growing season. The period of tire that

both temperature and moisture are at optielum levels for plant growth

is very short. This period occurs from 'Kay until July. The fall

rains do not, as a rule, begin until the temperature has dropped

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

grceth.

SOILS

There are three general soil situations on the study area with

their position and characteristics determined by the general topography.

On upper slopes and ridge tops there exists a soil 13 to 36 inches

deep formed on andesita and basalt with a pH of 5.0-5.4. These soils

arc of clay loan texture with excellent pereeability and stability.

The second soil situation is located generally on mid-slopes or

low ridges and occurs intermittently 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 moderate permeability and it is very unstable

when disturbed by road construction.
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Table IV--Tencperature Records for Annual and Summer Months 1952-1957

Year

Month 1952 1953 1954 1955 1956 1957

Degrees Fahrenheit

March Ave. • 41.8 - 37.3 39.3 42.4
Max. . 75 68 68 65 66
Min. - 21 19 16 16 27

April Ave. 51.6 45.9 48.6 41.8 49.9 50.7
Max. 32 80 83 77 88 91
Min. 25 25 25 24 26 29

i .
May Ave. 55.1 - 56.0 51.3 55.7 56.0 ...	 •.

-
Max.
Min.

91
25

-
•

93
22

 83
28

95
30

90
32

.•
--
C
C :

June Ave. 59.3 - 55.6 6C.5 53.0 61.0 t._
Max. 33 30 89 102 90 89
Min. 35 32 32 30 37 -

ci
July Ave. 68.9 64.5 62.4 61.7 - 63.5 1

'.)1Max. 104 99 39 95 - 94 i.Min. 36 36 31 34 - 33 3 :-4
Aug. Ave. 65.7 64.6 60.7 63.3 54.6 62.2 4 _-

Max. 93 101 83 97 99 92 Y.-
Min. 35 34 33 31 38 28 ..,

P° 7,
.I'L

Sept. Ave.
Max.

63.2
100

63.2
98

-
-

59.0
108

60.5
97

63.6
101

N
Z :

Min. 28 32 • 29 28 31 4--:

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
26° F.

No. of Days 127 113 40 70 122 117
32° F.
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The third soil situation is the soils 36 to 40 inches deep

formed on colluvial material of benches and 3entle slopes. The

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

generally good permeability and excellent stability. 2/

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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METrOD OF C.,`Y,P1IrC

Tha sampling in this study was accomplished by recording the

species present and the total cover of each species on permanent

circular four milacre plots. Forty plots were established mechani-

cally en each clearcut. The data collected from each plot included

the species present and the amount of ground covered by each species

expressed as a percent of the total plot area.

PLOT ZSTABLISEMENT

Forty plots per clearcut unit were mechanically located along

two north-south lines spaced one-third and two-thirds the distance

from the east and west extremes of the unit (Figure 2). Plot in-

tervals were determined for each clearcut by scaling the total

length of the two north-south lines off a topographic map and divid-

ing by 40. The first 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 along the lines without

regard 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 end of one of the north-south lines placing the

plots at the proper interval. Plots were numbered chronologically
1

starting with "l" at the south end of either line. The plot series

it ach 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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Scale 1" : 5 chains

Total line length of 2 lines 40 chains

Plot interval : 1 chain
() Plot number	 ------ Line of plots

Figure 2--Map of Clcarcnt Unit 'Showing Placing of Lines and Plots



preventin,s the lest plot fram being placed within the clearcut

boundary on the establishedline, the final plot was placed at the

calculated plct interval to the east or west of the last plot on the

line. Preference was given to the east side of the line.

Plot centers were narked with a seven-foot cedar stake topped

and identified by number with aluminum flashing. For ease in exam-

ining them, the plots were divided by placing a small cedar stake

7.5 feet to tho south of the center stake end plot boundaries were

determined with the use of a 7.54-foot stick.

Missing plot centers or plots with thecenter stake down and

possibly moved were either disregarded or replaced. In the 1953

and 1956 exaiinations, those plots that did not have the center

positively located were not included in the sal:.ple. As a result

values on so-e units for the 1953 and 1956 examinations are based

on less than 40 plots (Table V). In 1957, missing or doubtfully

located plots were relocated with a chain and co7Tass from an adja-

cent plot.

DATA COLLECT/0N

Data were collected from the study area on three separate

occasions. The data collected on the first examination included far

•••	 . --■	 •	 • .

formation on plot conditions as well as information on lesser vege-

tation present. The data collected for, lesser vegetation was the

Same on all examinations, that is species present and the percent

cover of each.
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Table V--Number of Plots in Each Clearcut for Each ExarAnation

Unit 1st Examination 2nd Examination 3rd Examination

13 40 39 40

1C 40 39 40

1D 40 40 40

1E 36 33 40

1F 40 40 40

1G 40 40 40

111 40 40 40

2A 40 40 40

2C 40 40 40

3B 40 40

3F 37

3G 37

3H 40 40

5A 40
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Plot Condition Data

The information collected on plot condition on the first exami-

nation was aspect, slope, total percent of area burned, 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 infer-

matian collected for lesser vegetation was from the entire plot

without regard to the position of the vegetation or surface condi-

tions. Plot condition data in units 5A and 3G were not tnken

because two years had lapsed since burning, and the information had

been obscured by weather and vegetative litter.

Lesser Vegetation Data

The data collected for lesser vegetation from each plot for each

examination were the species present 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 that contained

that species. Occurrence information was independent of the number

of stems of any one species per plot. The percent cover was used

as a measure of density of any single species, and the sum of the

percent cover for all species on each plot was the total cover on

that plot. To determine the average percent cover per clearcut for

any one species, the sum of the percents' 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 present in various layers of vegetation were esti-

mated individually. This could result in a total percent cover for

an individual plot of over 100 percent. If on individual plot had

a dense undergrowth of a mat-line plant which was overtopped by

dense brush, total cover could approach 20C percent. F'e/d

nations, however, indicated that instances of two layers of ve

tation covering the same area in great density were relatively

rare, thus causing only slight error to be present as a result of

this technique.

The percent cover was estiLlated ocularly by the vertical

nrojection method, and percent occurrence was determined by recording

the species present. The estimation of percent cover 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

square feet of cover was then converted to percent of total plot

area. By grouping the cover into 1 3/4 square-foot clamps and

totaling the number of these, 1 percent estimates could be made.

For species 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 record.; were kept on prepared mimeographed forms uhich

allowed tabulation of species present and the percent of cover for

each species on each plot (Appendix III, a, b, c). An entry for

any one species on any one plot constituted one occurrence. A value

entared for any species was the percent cover for that species.

Figures 3 through 7 give examples of cover situations encountered

with tIte total percent cover and the number of species present on

the plot. Figures 3 through 12 show various conditions and average

cover for sore units.

See/lance of Data Collection

The sequence of data collection in number of years from burning

is not the same for all units. All examinations of vegetation on
•

north slopes took place in 1933, 1954, 1956, and 1957 (Table 1).

Only one clearcut unit was examined in 1934, leaving the bulk of

examinations in 1953, 1956, and 1957. Although they were examined

the same calendar year, the units were grouped into two examination

sequences due to a difference in the time of burning. Units 1B, 1C,

1D, and IF were all examined during second, fifth, and sixth growing

seasons after burning, while units 1E, 1G, 1H, and 2A were examined

during the first, fourth, and fifth growing season after burning

(Table 2). As a result of this examination sequence, no one unit

could indicate successional trends from the first to the sixth

season after burning. Because of the variability that exists be-

tween different clearcuts, errors could be present if different

areas were compared for trends 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 examined, even though

it was not examined at the same calendar year sequence.

The date of burning was used as the beginning point in the

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

1C, 1D, 3B, and 5A had one complete growing season between logging

and burning. The re7-aining units were burned the fall following

summer

The examinaticn sequence on south slopes is more varied than on

north slopes with fewer units examined. One unit, 5A, was examined

only once during the second year after burning. Two different

units, 3B and 3H, were examined during the third and fourth growing

season after burning. To additional units were examined once

during the fourth growing sez:con after burning. The method used

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

different years. This was admittedly not the best practice due to

the variations that existed between units; but with the existing

data, it was the only possible =ethod.

4.
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METUOD OF ANALYSIS

Analysis of data proceeded 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 totel average

percent cover for units, 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 cleat-cut units in their respective elevation classes and com-

paring total average percent cover and individual species percent

cover and occurrence between elevation classes. Comparison of

burned and unburned areas was made by selecting burned and unburned

plots 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 mini-311ns for each growing season after burning. The weight of

each point was equal to the number of units examined in each sequence

in each growing season after burning (Table VI). rue to a great

variation between the units sampled, an the small sample of units,

an analysis of variance was not used to test the significance of

expressed trends. Comparisons of trends were made within each

examination sequence since these data were from repeated examinations

on the same areas.



-J:

5

•

Table VI--Number of Units Included in Examination

for Each Growing Season After Burning

Slope and Examination Sequence 	 Growing Seasons After Burning

1	 2	 3	 4	 5	 6

North Slope

4- 5 sequence	 4	 5	 4

5- 6 sequence	 5	 5	 4

South Slope
	

1	 2	 4

SPECIES PRESENT TRENDS

The total number of species present on units within each exami-

nation sequence was determined. The presence of individual species

on each examination was tabulated providing a record of species which

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

traced by totaling the number of species present 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 their examination sequence to reduce errors.

Tests of significance were not conducted due to excessive variation

between units of the same examination sequence and the small sample

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

total cover for each growing season after burning are presented

41
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(Figures 15 and 16). •

NORTH AND SOUTH ASPECT TRE:IDS

Tabulation and analysis for comparison of north and south aspects

was accomplished by using the previously mentioned master tabulation.

Total average percent cover for units on the north and south slope by

growing season from burning were found and compared by graphs (Fig-

ures 15 and 15).

/NDIVIDUAL SPECIES =ENDS

Trends expressed by individual species were followed by both

,ercent occurrence and percent cover. This was accomplished by

averaging the percent cover and percent occurrences for each species

on units examined in the same growing season after burning. The

grouping by examination sequence used in total average percent cover

was also used for individual species. Trends of selected species

are expressed in tabular fora with the percent cover and percent

occurrence for each growing season in each sequence (Tables VII and

VIII). A comparison of individual species on north and south aspects

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

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.
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WOODY AND HERBACEOUS PERCENT COVER TRENDS

Successional trends ex2ressed by woody and herbaceous vegetation

were also followed by graphs. Total average percent cover of woody

species w.,Is calculated for each unit. Crephs WC72 presented showing

the teen, maxieum, and minieum for ench ,,11-ce;ing season for the exaeli-

nation se(eiences. The seee treateent was applied to herbaceous data

and ceepered with woody percent cover for differences or stellarities

within eeelAnation sequences. North and south slope data are both

presented (Ficures 16, 17, and la).

EURI= AND UNBURNED PLOT covEa TRENDS

The successional trends expressed by total cover, woody cover,

herbaceous cover, and a few selected species were followed on 'curried

and unburned plots (Fiaeres 20-25). Burned plots included those that

were 90 percent or more burned, and unburned plots were those less

than 1.0 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 group in the sal::e

manner as was previously explained. Cover trends of herbaceous and

woody vegetation on burned and !Inhumed plots were included. This

was accomplished by finding the total average cover for all woody

and herbaceous species on each unit for burned and unburned plots

which were then graphed in the manner previously explained. Trends

of individual species on burned and unburned areas were followed by
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selecting individual species with data that indicated possible

differences between burned and unburned areas. The avera:_7e pe:cent

cover and percent occurrence for each species on each unit on burned

and unburned plots were calculated. Consistent differences were

noted in the tabulated data.

•
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RESULTS AND DISCUSSION

( Results of a si::-year study of vegetation on clearcut and burned

area 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 increase in number of species was a

steady decrease in total percent of vegetative cover (Figures 15 and

15). The amount of woody species cover increased slowly while herba-

ceous vegetation decreased steadily (Figures 17, 13, and 19). Varia-

tions in trends as a result of burning or elevation differences were

not noted. North slopes had more cover and species present than the

south slope (Figures 13 and 14; 15 and 15). Trends of average percent

cover on south slopes were level or increasing slightly (Figure 16).

One or two individual species provide the major portions of cover of

woody, herbaceous, annual, and perennial vegetation (Tables 7 and 3). )

SPECIES PRESENT TRENDS

The general trend expressed by the total number of species present

is generally upward until the fourth or fifth year, then leveling off

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

ward for the first few years, so:le plants disappear. The species

missing after the first two to three years were mostly annuals and

unidentified species. These were replaced by both woody and herba-

ceous perennials. All but one of the species which were not found

again after the first exarr.ination were annuals or unidentified species.

Species which disappeared after the first and second growing season
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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 again the species lost contributed only a small

amount 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 t v,74, annual species were important the first two years.

Examinations in the fourth, fifth, and sixth growing seasons after

burning found five annuals, all of little importance in their contri-

bution to total cover, but still present on the area in fairly high

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

the annual vegetation is of little consequence in ground cover with

perennials, both herbaceous and woody, dominating. )

There were 107 species encountered in the study (Appendix I).

They were identified as they appeared on each examination, except

when lack of identifiable characteristics 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

species 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 were on the north slope

(Appendix II). Thera 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. Sixty-five species were found

on the south slope. Two of these were present only on south slope

units with 63 occurring on both slopes. 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 south slope.

Fireweed (Epilobium armistifolium) was the only species found

on all units on every examination. There were, however, 20 species

which were represented on at least one unit in each growing season.

Of these 20, five were woody 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 is downward from the

first year after burning. Both examination sequences on the north

elope produced the same general trend, while south slope total cover

was much lower and tended to maintain a constant level (Figures 15

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

trend is not conclusive. This continued downward trend of total

percent cover on the north slope is a result of a sharp decrease in
annual species cover after the first and second years and a general



.	 _	 ..	 .

....A A...

43

70-

60-

50-

0

m 40-o
134

•

 30-

44

20 -
z

10-

0
5
CO GI

< 0
0
ri

m

• 

2
$24

• 

0 m-4

m 10
1-3o
=W

0 ••■4
0
0. 0
W X 0

W
0".

W 0

W
W

**-1
>	

0
g W
Z 134 0

--1 Plants present for
on 1st examination of sequence.

first time

first timePlants present for
of sequence.on 2nd examination

Plants present for first time
on 3rd examination of sequence.

Units 1E,10,111,2A

2	 3'	 4
	

5
Crowing Seasons After Burning

20 Units 1B,1C,11:1,1F,2C

Figure 13--Number of Species on North Slopes by Examination Sequence

and Year After Burning



Present for 1st time in 2nd growing season after
burning.

Present for 1st time in 3rd growing season after
burning.

Present for 1st time in 4th growing season after
burnin7. 

4

1	 2	 3	 4
Growing Seasons After Burning

\N

60-

50-

,
4t,

O

C)

20-
0

.0

z 10

u
W

a a

P.

• 

a M M

1 30
W

.1-J 10

▪

 XCM;:.1 0
W W .P1

0	 W14-4 3
0•W

• 

W
r1.4ea 0 oz o

0

. 	,

Figure 14--Number of Species on South Slopes by Growing Seasons

After Burning

49



50v

decline in herbaceous perennial vegetation in succeeding years

(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 aiouat of ground cover present during the fifth and sixth

growing seasons after burning could be a result of a short period

of tir:e lapse when short-lived perennials are on the decline and

long-lived perennials are not present in great enough quantity to

keep total cover high.

Another plausible reason for the decline is exaT_ination error.

On any study with a duration of several years, and several exa:_:iners

using ocular estimation of cover, the personal interpretation of

•
examiners will, of necessity, be evident in the data. In this study,

however, each examiner was trained by his predecessor and the mechan-

ical device of the square-foot piece of cardboard used to aid cover

estimation would have reduced any differences. Another fact dis-

counting difference in examiners is the general upward trend ex-

pressed by woody species (Figure 13). The general slow rise exhibited

by these species 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 (Figures 15-25). This is

the normal progression of secondary succession in the movement

toward a homogeneous climax vegetative cover. This reduction in the
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heterogeneity of the plant con unities 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

examinations in each year were completed by late August with late July

and August the most frequent ex2mination 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 lower percent cover indicated. Examinations on all but two units

in 1953 1,re made between July 22 and October 1. This was after a

June in which no precipitation was recorded. Still this year indi-

catad the highest 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 vizor and seed production. This is somewhat

discounted, however, by the expressed trends being steadily downward

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 IA

miles of the study area. This distance is not great for windblown

species. High amounts of cover from heavy seeded species could

result from those growing under the 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

than would be expected had the area been entirely burned. Another

possible source of heavy seeded species is those that have seed

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

cover the first few years is al.::ost entirely from species fra,1

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

specias that resulted from surviving plant parts or fro:a duff-stored

seed is not known. Only by establishing and exauining plots prior

to clearcutting could this be determined.

NORTH AND SOUTH ASPECT TREnS

( Only a general comparison can be made between north and south

slopes total average cover. As would be expected, the total woody

and herbaceous cover on south aspects is less than that on north

slopes (Figures 13 and 19). The general trends of south slope total

cover are level or possibly upward. Here the annuals are not an IL:-

portent part of the vegetation after the third growing selson from

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

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

ditions are alore prominent in south slope cover.)

WOODY AND HERBACEOUS COVER TRENDS

Woody species total cover increased slightly while herbaceous

vegetation followed a downward trend. Herbaceous vegetation, although
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dominated mostly by one or two species, constituted the bulk of the

total cover for the first four or five growinc, seasons. This resulted

in the total percent cover trend following the herbaceous cover

trends. In the fifth and sixth year, however, woody species were

beginning to dor:inate. After the siN.th growing season after burning,

total percent cover will probably follow the trends expressed by

woody species cover (Figure 17 and 13).

Thirty-two species were included as woody ve.etation. Any

species which had unknown growth habits and which were not definitely

called woody by the authority followed (29) were considered herba-

ceous. Those species that had not been 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

approxLately 65 percent of the total cover. The change from her-

baceous to woody species 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 Plash bu'rniag dominated the woody

vegetation on the area. They provided 91 percent of the total woody

cover the first growing season, /6 percent the fourth growing season,

and nearly 85 percent of woody cover the sixth growing season. The

major herbaceous cover was made up of fireweed and wood groundsel

the first two years with fireweed do:linating thereafter. These two
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and Growing Season After Burning
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species constituted 39 percent of herbaceous vegetation the first

year. The fourth yenr fzo q burning the se me two species contributed

65 percent of total herbaceous cover and the sixth year fireweed

alone contributed 74 percent of total herbaceous cover. najor species

in e.e ln group coastitutes over 60 percoat of the total corer for that

grcep. Western dewberry and twinflower contribute over 75 percent of

all s.co,ly vegetation for each growing season after burning. Wood

groundset, fireceeed, and willow-herbs (Eoilobium annuals) eentribute

65 percent to 69 percent of total herbaceous cover.

BU:',NED ArlD UNLURITED Ar.EAS CO liTZR TaEn--,s

There is no apparent difference between burned and unburned

plots, either in total cover, woody, or herbaceous cover (Figures 2C-.

25). Wood groundsel and willow-herb had higher percent cover on burned

areas causing slightly higher herbaceous vegetation on burned plots.

This difference disappeared after the second growing season when these

species became nearly equally distributed on burned and unburned plots.

These were the only two species thnt e:Treszed a consistent difference

as a result of burning.

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

from 23 to 30 percent of the area in individual clearcuts. As a re-

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

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

or three years, it would certainly be reduced in a very short tine.
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Figure 17--North Slope Woody Cover Trends by Ex2mination Sequence and

Growing Season After Burning
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Figure 13--North Slope Herbaceous Cover Trends by Examination Sequence

and Grouing Season After Burning
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Figure 19--South Slope Woody and Herbaceous Cover Trends by Growing

Season After Burning
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South slope data for burned and unburned plots were based on

only 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 also no

consistent difference in either species present or their individual

trends. This was probably due to the short range in elevation in-

cluded in the study. All of the units encept one 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 lower ele-

vation classes, some differences may be indicated 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 species survived the clearcutting and burning, but this

group was dominated by western dewberry and twinflower on the north

slope and western dewberry and whipple-Vine (Whipnlea modesty) on the

south slope. Salal (C:ultheria shallop) and long-leaved Oregon grape

(Berberis nervosa) were less important in the cover than whipple-vine
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and vine maple Veer circinatu7n). Species in this wrody group were

somewhat varied in their individual trends. Cover of western dewberry

decreased steadily while percent occurrence was erratic. Twinflower

and vine maple increased steadily both in percent cover and percent

occurrence. The remaining species were somewhat more erratic in

expressed cover trends. Oregon grape and salal indicated a general

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

occurrence.

On t 1.-.c. south slope whipple-vine replaced twinflcwer in dominnnce

along w1:11 western dewberry, but the same results were indicated in

tha p e._. a :t o: totn1 woody cover provided by the dominants on the

nort:: ol. • . : 2 species. Fireweed provided a smaller portion of total

herbeeeoes cover on south slopes. Invading woody species were not

so de 7;.e'_22 in expressed trends, either in amount of cover or occur-

renc2. The percent cover and percent occurrence of the individual

Ca':le.r:i,23 ..i. ----e erratic but on a general increase.

Herbaceous vegetation was dominated by two species. During the

first two years fireweed and wood groundsel provided nearly 70 percent

of all herbaceous cover. During the fourth, fifth, and sixth years

willow-herb replaced wood groundsel, and with fireweed, dominated her-

beceous 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 exam-

ined but provided an extremely small amount of cover. Willowherb

began gcnernlly lower in the amount of cover provided but did not drop

as rapidly in cover or occurrence. The percent cover trend expressed
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by fireweed was steadily downward. Its average percent occurrence,

however, remained over 93 percent after the first growing season

from burning;. Fireweed was the only species encountered in the

study which was present on every examination of all units. In every

growing season after burning, except one, it provided over 50 percent

of all herbaceous cover.

The trends of other herbaceous vegetation were extremely variable.

liany st-ecies such as star flawer (Trientalis latifolia) and haw': Peed

'?iara:ciuT: albeetinu) contributed extremely small quantities of cover,

but had a high percent of occurrence. These species were present on

nenri; 50 percent of the plots exaelined during the fifth and sixth

growing season after burning. Herbaceous species surviving frael the

forest stands were of little importance in either percent cover or

occurrence.

The trends expressed by the major species in each class of vege-

tation determined the trends of the group as a whole. The minor

species in each class, however, either followed the same trend or

were erratic. Seldom did they follow trends opposite of the class

as a whole. Thistle (CiEsium spp.) indicated a general trend upward

in percent occurrence but expressed no definite trend in percent

cover and was considered erratic.



Average Percent Occurrences
Units 1E,1G,111,2A Units 1B,1C,1D,117,2C

Table VII
Average Percent Cover and Average Percent Occurrence by Examination Sequence

and Growing Seasons After Burning

North Slope
Average Percent Cover

Units 1E,1C,111,2A	 Units 1B,1C,1D,1F,2C

Important Species

Crowing Seasons After Burning Crowing Seasons After Burning,
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
Caultheria shallon 0.1 0.1 0.1 0.5 0.7 0.3 3.3 12.9 10.6 9.0 21.2 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
Rubus 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
Linnaea borealis 0.9 1.5 1.8 1.5 5.5 5.0 9.5 19.1 27.5 8.5 24.3 27.5
Uhipplea modesta 0.2 0.9 1.5 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 0.4 0.2 0.6 0.2 8.8 24.1 13.8 6.5 13.0 5.0
Rubus parviflorus 0.1 0.5 0.3 0.2 0.2 0.1 15.2 32.1 36.2 3.5 13.6 14.4
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 0.5 3.0 -0:5-1 7 1.7 2.5 2.1

Woody Total 9.1 12.5 11.5- 12.9 17.7 13.1

13 .0 Cnntinued

rn
1/40
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Table VII
Continued

North Slope

Average Percent Cover Average Percent Occurrences

Units	 1E,1G,111,2A

Growing Seasons

Units 113,1C,10,1F,2C

After Burning

Units 1E,1G,1M,2A

Crowing Seasons

Units 1B,1C,1D,1F,2C

After Burning

Herbaceous Species 1 4 5 2 5 6 1 4 5 2 5 6

Survivors of Understory

All species 1.8 1.3 0.7 0.3 0.9 0.8

Invaders

Annuals
Senecio sylvaticus 12.0 0.3 0.0 4.4 0.1 0.0 54.2 13.2 5.6 18.5 13.7 15.2
Epilobium spp. 0.1 0.4 0.2 5.9 0.1 0.6 5.0 47.7 38.1 33.0 21.7 24.4
Others 0.9 0.2 0.0 0.1 0.2 0.0

Total 13.0 0.9 0.2 10.7 ' 0.4 0.6

Perennials
Epilobium angustifolium 11.9 11.2 3.7 9.7 7.1 4.7 73.8 95.7 94.5 56.0 94.9 93.1
Anaphalis margaritaceae 0.0 0.2 0.1 0.1 0.1 0.1 1.2 24.2 20.6 3.5 20.7 21.9
Ilieracium albertinum 0.0 0,1 0.1 0.0 0.4 0.2 0.6 14.5 27.5 0.0 11.0 45.6
Cnaphalium microcephalum 0.1 0.0 0.0 0.0 0.0 0.1 4.4 8.5 10.0 1.5 3.5 12.0
Cirsium spp. 0.1 0.1 0.1 0.2 0.2 0.4 5.9 12.5 25.6 3.5 11.6 21.9
Pteridium aquilinum 0.0 0.0 0.0 0.0 0.0 0.0 2.5 3.6 6.4 0.0 5.0 5.0
Others 1.9 3.6 1,6._ 0.2 0.9 0.3

Total 14.0 15.2 5.6 10.2___1,7 5.8

Total Herbaceous 27.8 17.4 6.5 21.2	 10.0 7.2
Total Woody & Herbaceous 36.8 24.9 17.9 34.1 27.7 20.3



Table VIII

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

Woody Species

Survivors of Understory

South Slope

Average Percent Cover

Growing Seasons After Burning

2	 3	 4

Average Percent Occurrences

Growing Seasons After Burning

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
Linnaea borealis 0.1 0.7 0.8 7.5 17.5 16.4

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 7.5 3.8 1.9
Sztlix spp. 0.0 0.0 0.0 0.0 3.3 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



Table :VIII
Continued

North Slope

Herbaceous Species	 Average Percent Cover

Crowing Seasons After Burning

Survivors of Understory 	 2	 3	 4

All species	 0.8	 2.0	 0.4

Invaders	
I/

Annuals
Senecio sylvaticus	 2.5	 0.0	 0.2
Epilobium minutum	 0.8	 1.2	 0.3
Others	 0.1	 . 0.0	 0.0

Total	 3.4	 1.2	 0.5

Perennials
Epilobium angustifolium 	 0.4	 2.7	 1.4
Anaphalis margaritaceJe	 0.0	 0.0	 0.0
Ilieracium albertinum	 0.1	 0.0	 0.1
Cnaphalium microcephalum 	 0.1	 0.0	 0.0
Cirsium spp.	 0.0	 0.1	 0.1

Pteridium aquilinum	 0.0	 0.0	 0.0
Others	 0.0	 0.6	 1.7

Total	 0.3	 3.4	 3.3

Herbaceous Total 	 5.1	 6.6	 4.2

Total Woody and Herbaceous Percent	 8.7	 12.2	 9.8
Cover

Average Percent Occurrences

Crowing Seasons After Burning

2	 3	 4

$
P

i

85.0 46.2 46.8
47.5 45.0 50.6

57.5 61.2 79.8
2.5 2.5 2.5
15.0 5.0 23.6
12.5 3.8 4.4
7.5 17.5 21.5
0.0 0.0 0.0

•
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CO:TC,USTelTS 

A study of successional treeds of lesser vegetation on clear-

cut and burned areas of old-growth Douglas-fir indicates great

variation during the firet six years in the amount and type of cover

between cleercut aecss. The ve • etetion becomes more homoz,eneoue in

both species present and the amount of cover with time. The study

found an increase in the number of species present on the clearcuts

for about four or five years. After tbis_time, the number of

species remains about the same. Annuals and unidentified species

dropped cut after the first two growing seasons with unimportant

perennials, annuals, and unidentified species disappearing there-

after. Total cover on the area decreased. This was a result of

a decrease in herbaceous vegetation cover with woody vegetation

exhibiting an upward trend in its amount of cover.

Differences in the amount and type of cover, as a result of

elevation differences, or between burned and unburned areas, were

not evident. Wool grcundsel and willow-herb were the only species

which exhibited a consistent difference between burned and unburned

areas. 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 on north and

south slopes. There was a change in dominant species of woody

vegetation which survived from the understory when twinflower was

replaced by whipple-vine on south slopes.
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Most species included in woody, herbaceous, annual, and

perennial vegetation classes either followed the general trend of

the class or expressed no definite trend in percent cover or percent

occurrences. Very few species 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. Fireweed, wood groundsel, and willow-herb do,ninated the

herbaceous vegetation. Twinflower, Whipple-vine, and western

dewberry dominate'd the woody vegetation class. Perennials were

dominated by fireweed, western dewerry, twinflower, and whipple-

vine while annuals were dominated by wood groundsel and willow-herb.

Percent occurrence trends of individual species usually followed

the same general trends as percent cover. Fireweed and dewberry

were exceptions to this. When total cover of these species dropped,

the percent occurrences remained high. Some species with very

'little cover exhibited a fairly high percent occurrence. Relatively

feu annuals were present; and these, if they did not cease to exist,

contributed only small quantities of cover after the second growing

season.

y.
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RECOTY7.20.E7DATIC:IS

Due to the lack of informetion about lesser vegetation, its

species, composition, and amount, in the Douglas-fir region, more

information in this field is needed. Existing studies should be

used to their fullest advantage and new studies established. In

order that fuller use can be made of this study, the author

heartily recommends that it be continued. This is a result of

several observations,

The variation between units within the came general class

is narrowing . Homogeneous vegetation on the various units

would permit the use of more refined methods of analysis.

Therefore, any differences due to elevation, burning,

slope, or site which are now masked by great variation

would be more clearly evident.

The total cover is at a low level. If this is a portion

of secondary succession, then the length of duration of

this low amount of cover would be extremely important to

the regeneration of conifers. Future examination may

indicate this is due to examination error.

Woody species show a steady increase in total cover. It

would be of great interest to foresters and Game managers

to find the point where woody vegetation reaches a high

density.

Future examinations 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 encountered

should be collected, identified, and placed in a herbarium as soon

as practicab/e. Only specimens not located on established plots

should be collected.

For the establishment of new studies, the author recommends

that a method other than ocular estimation of cover be used. Either

a point samplin technique or some other objective method such as

distance between plants would reduce interpretation errors due to

different examiners. Due to the variation noted between clearcut

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

better distribution on north and south slopes and in elevation

classes.
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SUYMARY

A study of successional trends 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 areas

varying in size from 21 to 70 acres with 40 circular four-milscre

plots n.echanically spaced across each. Percent cover by species

present was recorded for each plot. Percent cover was estLnnted

ocularly using the vertical projection method.' The average  percent

cover for each species was found for each clearcut and the total

average percent cover for each clearcut was detenained. Percent

occurrence was determined by totaling the number of plots on a

clearcut unit that included an individual species, and expressing

this as a percent of plots on the unit.

The species present and e:Tresscd trends in total cover, as well

as trends in woody, herbaceous, annual, and perennial cover classes,

were followed by c:viLlinatIons in 1953, 1954, 1956, and 1957. Units

were grouped according to the sequence of examination and growing

season after burning. Nine north slope units were e=mlned--four

during the second, fifth, and sixth growing seasons after burnimg

and five during the first, fourth, and fifth growing seasons after

burning. Five south slope units were exa:ained--three once and

two twice. They were examined during the second, third, nnd fourth

growing seasons after burning.



Results on north slope units indicated a general downward

trend in total percent cover. rerbeccous vegetation constitutes

the major portion of total cover for the first five growing seasons

after burning and steadily declined in amount of cover. Woody

vegetation showed	 but steady increase in cover and in its

share of total cover. The total number of species present rises

uatil about the fifth year with annuals dropping out and being

repleceol by perennials. By the fifth growing season there were

about 73 separate species present. There were 107 species en-

countered. There were fewer s pecies present on the south slope.

Only fireweed woe common to all units on all exmminstions.

South slopes had a lower total average percent cover and

feeer species than did north slopes. Trends in total percent cover

were level or upward for south slope. Herbaceous vegetation cover

on the south slopes dropped slihtly while woody percent cover

increased slightly.)

Variations in percent cover o f individual species and c/esses

of vegetation were not evident as a result of differences in ele-

vation. Two species, wood groundsel, and willow •-herb, existed at

higher percent cover on burned areas for the first two years. Other

variations, as a result of burning, were not evident.

Two to four species dominated each class of vegetation and pro-

vided over 50 percent of the cover of the class. The minor species

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

or did not express a definite trend. Fireweed, western dewberry,



twiaflower, whippla-vine, wood zroundsel, and willowherb were

tha dozlinant spec-les found.
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APPENDIX I

SPECIES FOUND ON H. J. ANDREWS CLEARCUT AND BURNED AREAS

Plant S .7bol	 Technical Name	 Comlon Name

Woody Species

Survivors From Forest Canopy

Ac.c	 Acer Circinatum Purzh. 	 Vine Maple

Be.n	 Berberis nervosa Pursh.	 Long-leaved
Oregon Grape

Grl.s	 C:eltheria shallon Pursh. 	 Sala/

PP	 Chime hill le.bell3ta (L.) Nutt.	 Western
Prince's Pine

RH	 Vaccinium pervifolium Smith	 Red
Huckleberry

Rh.sp.	 Rhododendron s77. L.	 Rhododendron

Ru.n.	 Rub us nivali3 Doug/. '	 Snow Bramble
ors' vN GI 1

Ru.V.	 Rubus V 4 tifollit-; C. & S.	 Western-- Dewberry

T7	 Linn2ea borealis L. var. 	 American
(?o: s.) Rehder.	 Twinflower

Whinnlea modelta Torr.	 Whipple-
vine

Invaders

Ac.m	 Acer macronhelluel Pursh.	 Oregon Maple
(Bigleaf Maple)

BC	 Rubus leucodermis Dougl. 	 Western
Blackcap

C	 Cornus nuttallii Aud.	 Western Flower-
ing Dogwood

Continued



SA

SB

-Sa.sp.

TB

Snowberry

Salmon Berry

Elderberry

Barry

Synphoricarpos alhus (L.) Blake

Rubus spectabilis Pursh.

S ,flbucus L. sp.

Rubes parviflorus Nutt.
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SPECIES Far'SD (Continued)

CC -	 Castanonsis chrysooh ,711a ()cugl.)	 Chinquapin
A.DC.

C.ca	 Corylus californics (A.DC.) Rosa 	 Western
Hazel

Co. s.	 Ceanothus sarvalineus Pursh. 	 Buckbrush;
Oregon Tea-Tree

Ce.v.	 Ceanothus velutinus Dougl.	 Sticky laurel;
Mountain balm

CS	 RhzzAnus purchiana EC.	 Cascara

C.W.	 Pooulus trichocarpa T. & G.	 Black
Cottonwood

Carrya	 Carrva 	  Tarr.	 Boar Brush

Green	 Arstsstapvlos natcla Groen. 	 Green
MzInzanita	 Manzanita

Ocean-Spray	 Holodiscus discolor (P.urch.) H im	 Oce::n Spray

Arctostaphilos Col'_ binna Piper.	 Hairy
M-nzanita

Pachystima	 Pach • stina mvrsinites (Pursh.) aaf.	 Crezon
Bo:nio.od

Prun f s	 	  Erna_“nota (Dougl.) Walp.	 Bitter Cherry

R.A.	 Alnus rubra Bong.	 Red Alder

Rose	 Fos:, •-vrt,nocarpa Nutt. 	 Little Wild
Rosa

RS	 Ribes sanuiueum Pursh.	 Rod-flower-
ing Currant

i!
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S2ECIES FOL-:■D (Continued)

W11	 	  spp. (Tourn) L.	 Willow

Herbaceous

Survivors Fzem Forest Canopy

IF	 Vancou,fera litcn,lra (Hook) Moor. &	 Inside-out
Dche,	 Flower

0	 Oxalis ora::anr‘ Nutt.	 Orei;,on

Tri	 Trientalis lat4o14 o Hook
Star 17-lower

Wo 1 :1 ('oarn) L. spa	 Violat

S.2.	 P lystiob	 C.:Caalf.)	 Western
Sordfern

X	 Cotis lacini::t:1 Cray.	 Westarn
Cel:/-Tbrced

Invaders

Annuals

Carp Ise Ca7Joanula s p p. (To uru.) L.	 Harebell;

Cruciferae	 Cruciforae	 st,-.rd
Family

E:.c.	 Erlr,,eron canadensis L.	 Horseweed

Ep.sp	 Epilobium inntlna Lindl.	 Small-flowered
willowherb

Ep.sp.	 Eciilobium p iau1nten Nutt.	 Tall annual
Willo;,.-Ilarb

Gernaium	 Geranlum spp. (ourn.) L.	 Geranium

L	 Lactuca scarlola L.	 Prie.dy
Lettuce

ML	 Montia 	 	 (Donn.) How.	 Miner's
Lettuce

CoaLinue,1
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SPECIES FCUND (Continued)

Monkey FlowerMonkey Flwr. Minulcs S. L.

Stach,r s chamissonis Nutt.	 1-ledge NettleNet

Seaecio 	 Ivat 	 L.	 Wood
Groundsel

Blue fi2la
Madder

Sheradia	 Sh='.na,-14a arvensis L.

Perennials

Achillae	 Achillse spp. L.	 Yarrow

B	 Dicentra formosa (Andr.) DC. 	 Western
Bleeding-
heart

3.3.	 Cornus cana:lens 4 s L.	 Dwarf Doswood;
Bunchberry

BF	 Pteridiuln acuilinu:i (L.) Kuhn 	 Western
Brake-fern

CL	 Liliu  washina;tonlanun X211.	 Washington's
Lilly

E.G.	 Ar1/4-= ca/i'o-n i ca Wats.	 West2rn
Aralia

Ep.a	 Enilobiun an:-,ustifolium 	 Fireweed

Eq.u.	 Ezulsetun spp. L.	 Horsetail;
Scouring-rush

SA=RACACEAE	 Saxifrage
Family

False	 Hypochacris rndicata L.	 Gosmore

Dandilion

Fern	 All fern except brake-fern and sword fern

Galiun spp. L.	 Bedstraw

Crass	 Grass spp. no separation
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SPECIES FOUND (Continued)

HA	 Hieraciurl albertinu:n Farr.	 Western
Hawkweed

LB	 Strentous an1evifolius (L.) DC. 	 Large
Twisted-stalk

LC	 Xeroph7llufa tensx (Fursh.) Nutt. 	 Indian
Basket-grass

Linaria	 Linaria vul2aris Hill.	 Butter and

EZgs

LL	 Luninus 12:ziflorus Dougi.	 Spurred
Lupine

LM	 All noss„s (not identified)

Lotus	 Lotus crassifolius (ent%.) Grare	 Thick-leaved
Lotus

LW	 Liverworts (not identified)

M	 Gnaphaliu:n microce ,.. halul-LI Nutt.	 Slander
Cudweed

Mint	 L.1BDT:,E	 Mint Family

PE	 Anaphalia mararit.7cen2  (L) B. & H. 	 Pearly
Everlasting

Penstemen	 Penste-.-Ion cardwelliA How.	 Cardwell's
Penstcnon

Pyrolia	 Pyrolia spp. (Tourn.) L.	 Pyrolia

Q	 Petasites sueciosa (Nutt.) Piper 	 Western
Coltsfoot

Sedge	 (2upp.) L.	 Sedge

Shooting	 Dodecatheon L. spp.	 Shooting
Star	 Star

Skunk	 Lvsichitum arericanum St. John 	 Yellow Skunk
Cabbage	 Cabbage

Tansey	 Tanacetu:n L. sp. 	 Tansey

•

'I
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SPECIES FCUND (Continued)

Th	 Cirsim.1 (Tourn.) Hill spp.	 Thistle

T.o.	 Trillium ovatu:a	 Western
Trillium

V.A.	 Veronica arnericr,na (Raf.) Schtlein.	 American
Speedwell

Vetch	 Vicia (Tourn.) L. sp.	 Vetch

VL	 Achlys trinhylla (Smith) D.C.	 Vanilla-leaf

	  Species

Not identTified

LT	 No: identified

NG	 Not identified

OF	 Not identified

R.C.	 Not identified

T	 Not identified

TE	 Not identi:i:A

Tw.	 Not

Wild Ginger	 Not identified

Wild Parsley Not identified

Not identifiedWild
Parsnip

U. co,-p.

1

2

3

7

11

12
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APPENDIX II

SPECIES PRESENT BY GROWING SEASONS AFTER BURNING

Name	 Growing Seasons After Burning
North Slope South Slope

1 4 5 2 5 6 2 3 4

Woody Species

Survivors Fro:a Forest Canopy

Ac 	 C4rr:4112,1-ua X X X X X X X X

Be1:71:ris	 acrv.psa X X X X x X x X x

Gaultheria shallon X X X X X X X X X

X X X X X X X

V7oc-r a i , : m X X X X X X X X

Rho-lodeadron X

X

X

X

X

X

X X X

X

X X

a-t.val 4 s

R11:7	 3 viti fol iu 3 X A X X X X X

Unnee2 borealis var. ay..e ,:icana X X X X X X X x

Wh4aol--.a X X x X X X X

Invaders

Acer macrophyllum X X X X X X X X

Rubus leucoder;:lis X X X X X X x

Cornus nuttnllii X X X X X X

Cnstanopsis chr-rsonhylla

X

X

X

X

X

X X X

xCorylus californica

Ceanothus sanuineus X Xi X X X X X X x

Ceanothus velutiaus X X X X X X X

Rbamn , is purshiana



SPECIES PaZE -ENT (Conti e3)

X

X X

X X

X x x

X X X

Name	 Crowing SanJons After Burninz
North Sloce

Pansies trici-,ccarna

Carrvo

1	 4	 5

Ng
41.	 X

Arots Rai oetula	 X

,14.aco/cr

Pach7st .T :-:a 7.17rsin;'-ns

Prunis e:,:nr7inata

Alnus r,,bra

Rasa 27mnocnrria

Ribes san-_uineum

X x

X

X x

x x

X X

X x

X

X x

x

R.

     

X X

X X X

X X X

X X X

X X X

X X X

X X X

ar'bus eariflorus

spp.

Her l3acenus Species

Survivors From Fort Canopy

Vancouveria hexandra X X X

Oxalis orenana X X X

Trient2113	 1:ItiFnIta X X x

Viola X X X

X X X

X X

X X X

X x x

X X

X X

91
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SPECIES PRESENT (Continued)

Growin- riesons Eurnin2;
North South Slope

I 4 5 2 5 234
Pol7sticum munitum X. X X X X X

Contis 1:,oininta X X X X X X

Inv:Ir!ers

Annuals

Cc7no:Inula X

CnIciferne X X

E7i-e7on carconsts X V

E1oir	 annuals X X X

Cernium X

Lcctuca scarl ola X X X X X X

Mcntia nerfolinta X X

117.ulus	 spp.

X

X

X x XStsch- r a chamissonis
1

Sanecio	 s'!1-ratinus X X X X X X X X X

Shernrdia a-vensis

PerennUds

Achillae

DIcentra forr:osa X X X X X X X X

Cornus cnnadensis X X X X X X

Ptericlium acuilinu X X

Ulium X X
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SPC T ES

NL1T:.e

PRES::::TT	 (Coat;nued)

Growing Sesoio ,:to Afte: ilura;n;
NoT-ti,	S i -7i, [Fsur:!i Slope

1 4 5 2 5 6 2	 3	 4

Aral!_a cLll' forn ; c ,: X X X

3::-71o!.:4	 an:,:-.ustifolium X X X X X X X X X

Eq,J1.:3et= spp. X X X X X X

S.', X T7RAI!ACFJE X X X

X k

XXXXXX

i
H,,,,,Iccler:is ralicata

17 er7-1 X X X X X X,I X X X

Cili-- X X X X X XI X X

C.s X X X X X X . X X

IV ,, -a r. : alert 4 nu7.1 X X X-. XX-YXX

St17e9tooLs cmpla7ifolis. X X X X

XeroDh711u.-:1 tPcsx X X X XXXXX

Lifl2ria-;,, l-a ,-is_.	 .•	 _ X x

LLorn,..:3 X X X

L 	 :-loozar,

Lotus crassifolius

X

X

1. X X X

X

X

X

LW Liver»orts X X X X

microcelalum X X X X X X X X X

Anaohalis mar?nritacese X X X X X X X X X

Pcnsten::oncrel1iL X

P7rolia X

Pc.tzlsites	 saeciosa X X X X X



SPECIES PRESENT (Centinueci)

X

X

X

x

Unl,.nown

Comox

LI

NG X X

OP X

R.G. X X X

T X

TE X

Tw.

Wild Ginger X X X X

Wild Parsley X iX X

Wild Parsnip X X

Name Growing Se:lsons After Burning
North Sioe.	 South Slot-3e

145 2 2	 34

CareK X X X X

DodecLtheon X

Jrcitu americanuol X	 X X

T:!nacatu:1	 .

t7 X X x	 X X	 X X
Cirsiu

Trillinn ovatu X X

Veronica americLna X

X 1 X X

AcIAlvs triohy'lla X X X x x x
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SPECIES p aEsEnT (Continued)

Nn pie	 Crowing Seasons After Burning
North Slope 	 South SloLL

1 4 5	 2	 5	 2	 3 4

U. corposite

1

2

U

11

12

X X

X

X

•
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APPENDIX Ina

U. J. ANDREWS EXPERIMENTAL FOREST
Regeneration Survey

QUADRAT INFORMATION

Examined by.Date	
Unit

Quad-
rut
No.

Per-
cent
burned

Seedbed Aspect-
percent

slope

Pct.
skid
trail

Plant density •• percent
Other
(list)
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M L SI R L. Other
Acer.
M.

Acer.
C.

Rubus
V.

Cean.
V.

Epil.
A.

III
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APPENDIX Ilib

H. J. ANDREWS EXPER/MENTAL FOREST
Rell,,eneration Survey

Date	
Unit	
West line plot	 to	 • Road between plots	 and	
East line plot	 to	

• 

Road between plots	 and

Examined by

. QUADRAT INFORMATION
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Unit	
West line plot	 to	 .	 Road between plots	 and	 •
East line plot	 to	 Road between plots	 and

APPENDIX I/Ic

H. J. ANDREWS EXPERIMENTAL FOREST
RogeneriAtion Survey

PLANT DENSITY AND OCCURRENCE INFORMATION

Plant density - percent

Plot
No. Ep Ru Ac Rh
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