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INTRODUCTION

This study of tree rings began in the winter of

1046-47 when the writer became interested in meteorological

effects on the growth of trees.

During the past thirty or forty years the importance

climatic factors on the radial growth of trees has

bsen studied in various ways, and conclusive evidence

naw shows that precipitation and temperature determine

tie growth habit of Douglas-fir (Pseudotsugae taxifolia),

as well as its relative position in a stand.

The purpose of this study was two-fold: first, to

find out the correlation between climatic and physiographic

factors on the growth of trees as indicated by tree rings;

S9Cond, from the results of the study together with results

from other studies, to show past cycles and possibilities

ojf what to expect in tree growth in the future, and how

cycles of growth and climate can be applied to forestry of

the future.

Since forestry today is becoming more of a science

than just a matter of cutting trees, it is necessary to

gain more knowledge of the factors which affect the

growth of the various commercial species.

Because trees are directly influenced by precipita

tion and temperature, the cycles of these factors have a

direct bearing on the growth of trees and even determine

the particular species which will grow in each area.
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Today, yield tables which determine our future cut

tings are based on increments taken on past growth. The

rate of growth may vary with climatic changes and conse

quently cuttings which are predicted may not be correct as

to volume.

Man's existence is dependent on changes. Thus there

is a need to develop some means of long-range forecasting

of weather cycles in order that a definite idea of what

to expect in tree growth can be gained.

WORK DONE IN OTHER STUDIES

Dendrochronology work is by no means new. Four hun

dred years ago Leonardo Da Vinci stated that width of rings

was related to wet and dry years. (17).

The first study on record in this country dates back

to 1859 when Mr. J. Keuchler determined that variations in

the width of oak rings were caused by precipitation. (17)

However, the founder of the science of dendrochrono

logy is Dr. A. E. Douglass (3), astronomer and archaeolo

gist, of the University of Arizona. His studies, which

commenced about 1904 in southwestern United States, have

today placed him among the leading authorities on tree

rings. As an astronomer, he found that the activity on

the surface of the sun (sunspots) caused fluctuations in

weather, and determined that this activity should show up

in the growth of trees. (9). By cross-dating the rings of

ponderosa pine in Arizona, Dr. Douglass was able to date
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prehistoric records of Pueblo ruins as far back as A.D. 11.

Further studies made by Dr. Douglass indicate that weather

changes are reflected in coniferous species in both wet and

dry areas. Samples of radial growth which represent the

wet areas were taken from the Oregon coast, California,

Pennsylvania, England, and Germany, while the drier areas

were represented by Idaho, Colorado, Arizona and New Mexico.

Keen's work in eastern Oregon (19) during the late

20's and early 30's was an application of tree ring anal

ysis to climatic cycles and tree growth. The study, stim

ulated by the encroachment of the desert on the pine for

est, revealed that there are epochs of dry and wet per

iods, but that there is no definite pattern of cycles.

However, he pointed out that growth of ponderosa pine

depends a great deal on precipitation and that a large

number of samples is necessary to show the effects of

climatic factors on growth.

Florence Hawley's work in the Mississippi area (17)

from 1934 to 1940 points to a definite correlation be

tween tree growth and precipitation, and closely parallels

the findings of Douglass.

SOURCE OF DATA

This study was made during the summer of 1947 on the

upper Illinois River of the Siskiyou National Forest lo

cated in Josephine County in southwestern Oregon. See



Figure 1.

This homogeneous climatic unit has mild winters and

summers with few extremes in temperatures. The average

annual rainfall is 50 inches with the growing season

ranging from 150 to 180 days.

The low mountainous area with elevations ranging

from 1200 to 5000 feet support the growth of Douglas fir

(Pseudotsugae taxifolia). ponderosa pine (Pinus ponderosa).

sugar pine (Pinus lambertiana), and several species of

true firs.

*Note: Tables and Figures referred to are found in the
Appendix.



MEANING OF TREE RINGS

ANNUAL RINGS

Examination of a cross section of a tree reveals a

series of rings varying in width.

Annual growth rings are divided into two sections.

The springwood is light colored and porus indicating

rapid growth, and the summerwood is darker and more dense

indicating that the growth has slackened appreciably. The

end of the growing season, which is late August to early

September in this area, is quite marked in the ring pat

tern making it comparatively easy to distinguish each

years growth. See Figure 2.

FALSE AMD DOUBLE RINGS

When a tree puts on an early growth of springwood

which tapers off into a darker wood because of drought

conditions, then adds more springwood which finally tapers

off into the characteristic summerwood, an added ring or

false ring is formed. This false ring is identified by

a band of dark which fades into light on both sides. The

gradualness of the change indicates that growth has taken

place all in one season. See Figure 2.

Occasionally, due to adverse living conditions, a tree

may not grow a ring during a season, or may grow it on only

part of the trunk. An increment sample taken here, would

have a missing ring. This is a local condition and is
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rarely found except in regions of very low rainfall where

moisture is the determining factor of growth.

WHAT RINGS TELL

The history of a tree in its struggle in environment

is revealed in its rings. The story may tell of a dis-

asterous fire forty years ago, disease and insect infes

tations, competition with its neighbors, or the influence

of climatic factors. If all the elements which control

the growth of a tree are favorable, a normal annual growth

ring is the outcome. However, if one of these factors

should deviate from the normal, a fluctuation in the growth

of the tree will result. Rainfall, for example, may show

an increase or decrease in the growth of the tree. In

order to show this variation a measurement of rings must

be made and a graph constructed to show the crests or

good times and troughs or bad times.

Trees which are isolated or in an even-aged stand

usually have rings which are medium to large near the pith.

On the other hand, trees in a two-storied or uneven-aged

stand produce rings which are narrow in width near the pith.

Inspection of a graph of the radial growth of a tree

shows cycles of narrow and wide development. As all trees

in a given stand are exposed to the same climatic conditions

it is reasonable to expect patterns of development to be

similar. See Figure 3.



TREE RECORDS

The overall trend in radial growth since 1885 showed

a decided decrease in annual increment in all groups.

GRAYBACK GROUP

Located on a south exposure at an average elevation

of 2100 feet, the samples were taken from trees of a resid

ual stand of 1946 timber sale. See Figure 5 and Table I.

WOODS CREEK GROUP

Trees sampled in this area were found at an average

elevation of 1800 feet and on eastern and western exposures,

See Figure 5 and Table II.

PAGE CREEK GROUP

The Page Creek group consisted of five codominant

trees which are part of the residual stand from the initial

cut made in 1946. Samples were taken from trees growing

on southwestern esposures at an elevation of 2000 feet.

See Figure 5 and Table III.

DUNN MOUNTAIN GROUP

The Dunn Mountain Group was located, at the highest

elevation - 4600 feet - of the experiment. The trees

sampled were mature and growing in a saddle with a south

western exposure. See Figure 5 and Table IV.

LAKE CREEK GROUP

The Lake Creek group was taken several hundred feet
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above the Oregon Caves Highway on a southwestern exposure

at an elevation of 3100 feet. See Figure 5 and Table V.

REDWOOD HIGHWAY GROUP

This group was taken several miles south of Cave

Junction, Oregon, in a small stand of second growth. The

trees were located at an elevation of 1350 feet on a flat

adjoining the west fork of the Illinois river. The age of

the trees ranged from 40 to 50 years. See Figure 5 and

Table VI.

As the age of the trees in the other groups studied

were older, and the trend in radial growth showed a steady

decrease since 1885, it was necessary to prove that this

decrease in radial growth was not due to the age of the

trees sampled.

The normal radial growth of Douglas fir is shown in

Figure 4. From this graph we can expect trees beyond the

age of 50 years to decrease in annual radial growth.

Those trees between the ages of 10 and 50 years should

increase in radial growth. However, in this case it was

not true and the steady decline in rainfall apparently

indicates some influence in this trend in radial growth.
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INSTRUMENTS AND ANALYSIS

METHOD OF TAKING SAMPLES

In obtaining samples the most convenient way, and a

way by which the living tree would not be damaged, was to

use a 12 inch Swedish increment borer, a hollow auger in

strument. The age of the tree was not desired, therefore,

a complete increment to the pith was not taken.

Weather conditions for the area dated back to 1890,

and as this study was concerned only with a correlation

of the tree growth to past known weather conditions, an

increment was taken only back to that date.

Samples were taken from trees at breast height. It

was found that trees growing on exposed sites have more

growth on the lee side while eccentric growth is propor

tional to steepness of slope with wide rings on the down

hill side. Dense and uniform cover produced trees with

rings with maintained their concentric growth.

Site quality is manifested by the prevailing shape

of the stem at the root collar. A good site will produce

trees with a root collar less pronounced and with an ann

ual growth more regular, while adverse site conditions

cause ^excessive root bulging. All these factors had to be

considered when taking a sample from a tree in order to get

a specimen which gave a true picture of the growth record.

MEASUREMENT OF ANNUAL GROWTH

The lack of precision instruments made it necessary
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to make measurements of the radial growth of the samples

in periods of five years rather than one. The use of a

millimeter scale and hand lens aided in making the measure

ment.

Previous experiments (9), (17), (19) in this field

have used more accurate instruments to record the radial

growth in one year periods. It is believed that general

tendencies will not be lost by the use of the five year

periods. Accuracy of results attained were within 0.20

of a millimeter.

As the data collected from these measurements are the

basis of the conclusions drawn from the experiment, it was

necessary that each ring be identified as to the correct

year of growth and that an accurate measurement be taken.

It has been mentioned that there are sometimes false

rings found in the growth of trees due to climatic fluc

tuations. However, in a climate such as western Oregon,

these ring variations are few and usually only found where

trees are located on a very poor site with shallow soil.

Daubling the samples with kerosene accentuates the

difference in spring and summerwood while a sharp razor

blade is useful in preparing a surface for more accurate

measurements (17).

TYPES OF RINGS FOUND IN SAMPLES

Two types of rings are found in trees. (13) Those

which show small variation from year to year are termed
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complacent while those which have greater variations are

called sensitive rings. The latter are better samples for

correlation studies. It was found that trees which grew

individually some distance from stand influences and on

ridge tops where fluctuations in available soil moisture

are greater, produce a ring which was quite sensitive with

greater variations in width of rings. Trees which grew

along streams where the annual water supply was assured

produced rings of a greater width and uniformity than trees

on dry sites.

IDENTIFYING TREE RINGS

Matching the patterns of rings, or crossdating, in the

samples taken is important in trees producing false and

missing rings because of the necessity of knowing exactly

what year each ring of growth was produced.

The method involved originated from Dr. Douglass*

early experiments in Arizona. (4) It consists of devel

oping a pattern of ring widths associated with each year

from a wide selection of trees. These patterns in each

tree vary according to the sensitivity of the tree to

environmental changes.

In order to determine the exact year of each ring,

it was necessary to count from the bark toward the pith.

The first ring next to the bark being the year the sample

was taken.
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METHOD OF ANALYSIS

In order to make correlations, graphs were made of

the average growth per five year period for each area.

From this data an average of all areas was computed and

a graph of the percent of deviation from average growth

was constructed. This was necessary as weather records

were obtained from several stations and precipitation

and length of growing season could be shown only graph

ically as deviations from the average.

^Weather records were obtained from the "Climatic Summary
For Western Oregon" for Redwood Ranger Station at Cave
Junction, Buckhorn Farm at Kerby, Waldo at Page Creek
Guard Station, Mountain Ranch, and Grants Pass. See
Figure 1 for location of these stations.
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TREE SELECTION

SPECIES

Douglas fir, being the commercial species in this area,

was selected for the study. The rings of this species are

well marked, free from variations which might'cause errors

and from fluctuations in ring width due to environment.

SIZE AND AGE

The size and age of trees from which samples were taken

was given some consideration. Because the annual growth of

a tree decreases appreciably as it matures, the samples

were taken mainly from trees which were actively growing.

In order to segregate the fluctuations due to climatic

factors, it was necessary to select trees in a wide range

of ages. (22) To reduce the effects of competition trees

were sampled twelve or more feet apart.

ELEVATION AND EXPOSURE

Sampling of the area included six groups at different

elevations and exposures. Within each group individual

trees were chosen at different elevations in order that

the effect of available soil moisture might be observed.

NUMBER OF SAMPLES PER GROUP

A minimum of five widely separated samples in a uni

form area is necessary in order to eliminate chance in the

results, and,positive conclusions can be made. (9) In
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this experiment up to 20 samples for each area were taken,

but only the five most sensitive for each group were used.
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CORRELATION OF CLIMATE TO GROWTH

GENERAL

Dr. Douglass has said:

"If many widely separated trees in a uniform
area show the same variations in the same years
continuously (that is for hundreds of years), then
these variations are climatic in nature, for climate
is the common continuous factor in the life of the

forest tree." (4)

The limitation of a forest unit may obviously show

the climatic factor involved. For example, in the ponder

osa pine region of eastern Oregon, rainfall is the limiting

factor and we find the desert encroaching on the forest.

In a cycle of wet years the forest has penetrated the

desert while the reverse is true during a cycle of dry years.

Another example would be the limitation of growth due

to extreme cold termperatures at high elevations or lati

tudes.

RAINFALL

In considering rainfall as directly affecting the

growth of a forest we first have to estimate how much of

this rainfall will be available for plant life. In regions

of little rainfall the moisture may pass off through evap

oration because of higher temperatures. In other regions

the rainfall may be high but great quantities lost in

runoff.

Precipitation is not directly available for the tree

at any time. Previous studies show that the amount made
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available is influenced by surface runoff which in turn

is ascertained by the degree of slope and type of soil.

E. E. Bogue found from his studies on maples in the

east that the previous year's rainfall may affect the

following year's growth.

Rainfall records for southwestern Oregon show cycles

of wet and dry periods, and radial growth of the Douglas

fir in this area is closely correlated as shown by Figure 6.

Precipitation which is well distributed throughout

the year will help to maintain a high yield of annual

increment. A great amount of surface runoff occurs during

years of high rainfall which comes in a two or three month

period. With little precipitation for the remainder of

that year the following year's growth will likely be de

creased providing other conditions remain unchanged. From

this then it is concluded that in years of average rainfall

well distributed throughout all twelve months, radial

growth will be at its maximum.

This close correlation between rainfall and radial

growth increases as the conditions for growth become ad

verse. A tree located within a stand where conditions for

growth are stable will not show as much change in radial

growth due to increase precipitation as a tree at the

edge of stand where conditions are at a higher degree of

fluctuation.
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TEMPERATURE

The following statement comes from R. Zon (23):

"A great part of the living tree is buried
deep in the ground and it is the temperature of
the soil, not of the air, that affects the activ
ity functioning of roots."

"It is evident, therefore, that weather data
alone cannot be translated directly into terms
of vegetational processes."

From a study of the weather reports available for

this area, it was found that precipitation and length

of growing season were closely correlated. See Figure 6.

Generally speaking, in years of extreme dryness the grow

ing season was shorter while wet years produced a longer

growing period. This factor would help to produce a

greater amount of growth during epochs of wet cycles.

The temperature of the air plays an important part

in conserving the water supply in the ground. Increasing

temperatures with decreasing relative humidity causes

greater loss of moisture through transpiration of the

plants as well as loss by evaporation from the soil.

During the spring of the year when the average maxi

mum temperature is 62°F. and a great number of days are

clear to partly cloudy, growth is at its maximum. During

the summer there are a greater number of clear days than

in the spring with the result that the average temperature,

79 bF., is higher and the relative humidity, 58%", is lower.

This change in conditions is shown in the annual growth

by a change from spring to summerwood.
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SOLAR RADIATION

The temperature is directly affected by the amount of

solar radiation which reaches the surface of the earth.

Thus in an area where the sun shines a great number of

days out of the year the increased temperature will in

crease the growth until the maximum growing temperature

is reached. Beyond the maximum the growth will decline

with increasing heat. Regions which have few days of

sunshine throughout the year have lower temperatures and

the optimum conditions for growing are not obtained.

Consequently, in southwestern Oregon where the aver

age number of clear days is 150 to 180, the conditions

for growing will be good, providing daily temperatures

are not beyond the maximum for optimum growth.

The occurance of sunspots also have a definite effect

on growth. Dr. Douglass found that a history of sunspot

variations was reflected in the annual rings of trees.(10)

Growth circles which are portrayed in trees sensitive

to fluctuations of climate, principally precipitation,

correspond to cycles of sunspots. It is believed that

these solar disturbances are the cause of enough changes

in our climate to produce fluctuations in growth.

Sunspots come in cycles with the 11.4 year cycle

being the most important. Other cycles are the 22.6 year

cycle and the longer 73 year secular cycle. See Figure 7.

During years of maximum sunspot activity terrestrial

storms are more frequent with the result of higher
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precipitation. Note correlation of precipitation to number

of sunspots in Figure 7.
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CLIMATIC CYCLES AND TREE GROWTH

CYCLES. A BASIS FOR PREDICTIONS

The limiting factor when correlating climate to the

growth of trees is the lack of weather records for the

specific area in question. In this case it was necessary

to go as far as 20 miles from the place of research in

order to get the necessary weather records.

The hold-over effect from year to year of precipita

tion and other environmental factors have made it hard

to determine the exact cause of growth fluctuations.

Cycles of growth and climate in the past show a def

inite correlation as to periods of dryness and wetness.

These periods show no set pattern by which we could pre

dict the future trend in the climate. However, when

placed alongside the cycles of growth and precipitation,

then predictions of the future have a better foundation.

During periods when several of the sunspot cycles

are at a minimum severe conditions will result. From

Figure 7 it can be seen that during the years 1890, 1899,

and 1925 when the number of sunspots in all three cycles

were below average that extreme drouth conditions pre

vailed. During the years 1893-94 and 1921 a similar con

dition existed except that sunspot numbers were more than

average and flood conditions existed.

VALUE OF CLIMATIC CYCLES

The value of a knowledge of climatic cycles to forestry
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is threefold: First is fire protection. During unusually

dry periods, fire conditions are quite severe. A knowledge

of when these dry periods are coming will be a guide to

fire protection plans. Second is the management of our

forests. Past experiments show that usually a residual

stand will increase in growth due to release from compe

tition for sunlight and moisture. However, in an except

ionally dry period the effects of thinning or partial

cutting may be more detrimental to the residual stand

because of the opening up process which would allow more

desiccation to take place. Therefore, it may be necessary

for forest managers to make adjustments to these periods

of wetness and dryness in regard to good forestry pract

ices. Third is the possible fluctuations in growth. As

there is constant changing in annual increment, yield

tables made in the past cannot accurately be used in the

future unless conditions remain the same.
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SUMMARY

A knowledge of meteorological factors and to what

extent tree growth is affected by them is valuable for

ecological work and silvicultural practice.

In a given area where all trees are exposed to the

same conditions of weather and climate annual increment

reflects the predominant factors of growth in wide and

narrow rings.

Correlations between climatic factors on the growth

of trees as indicated by tree rings are definitely posi

tive. The difficulty in making correlations is the lack

of weather records for long periods of time which have

been taken close to experimental areas.

The value gained by such a study is in the possibility

of long range forecasting of climatic cycles and obtaining

a better inter-relationship between solar and terrestial

activities by the aid of the history found in the rings

of trees.
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TABLE I

FIVE YEAR PERIODIC GROWTH DATA

FOR

GRAYBACK GROUP

6 TREES

Year Ending Period of Growth

Tree

D.B.H. 1885 1890 1895 1900 1905 1910 1915 1920 1925 1930 1935 1940 1945

Measurement of Growth in Centimeters

28" .73 .69 .72 .85 .54 .59 .57 .53 .47 .35 .39 .30 .29

26" 1.22 1.16 1.15 .30 .32 .48 .78 .56 .49 .58 .38 .35 .51

50" .75 .69 .82 .61 .60 .52 .55 .42 .28 .37 .38 .37 .45

36" .98 .88 .84 .65 .55 .79 .83 .62 .48 .53 .94 .85 .77

38" .35 .43 .57 .81 1.26 .71 .68 .50 .45 .52 .44 .43 .55

18" .95 1.07 1.13 .92 1.10 .85 .90 .91 .78 .60 .72 .61 .52

TOTAL 4.98 4.92 5.23 4.14 4.37 3.94 4.31 3.53 2.95 2.95 3.25 2.91 3.09

MEAN .830 .820 .871 .690 .730 .656 .720 .590 .490 .490 .540 .485 .515

Note: Growth was measured for the period 1881-85, 1886-90, 1891-95, etc,



TABLE II

FIVE YEAR PERIODIC GROWTH DATA

FOR

WOODS CREEK GROUP .

5 TREES

Year Ending Period of Growth
Tree

D.B.H. 1885 1890 1895 1900 1905 1910 1915 1920 1925 1950 1935 1940 1945

Measurement of Growth in Centimeters

.48 .45 .44 .54 .38 .38 .36

.85 1.15 .95 .95 1.05 1.12 .82

.44 .45 .48 .38 .45 .60 .45

.38 .28 .24 .37 .32 .32 .23

.42 .52 .74 .64 .54 .55 .59

32" .45 .42 .45

30" .85 .95 1.25

42" .62 .50 .40

18" .16 .17 .37

24" .32 .35 .44

.38 .38 .52

.78 .72 .64

.35 .28 .35

.32 .20 .26

.32 .48 .58

2.74 2.97 2.46TOTAL 2.40 2.39 2.91 2.57 .285 2.85 2.88 2.15 2.06 2.35

MEAN .480 .478 .582 .514 .570 .570 .576 .548 .594 .492 .430 .412 .470



TABLE III

FIVE YEAR PERIODIC GROWTH DATA

FOR

PAGE CREEK GROUP

5 TREES

Year Ending Period of Growth

Tree

D.B.H. 1885 1890 1895 1900 1905 1910 1915 1920 1925 1930 1935 1940 1945
Measurement of Growth in Centimeters

.64 1.10 1.25 1.12 1.06 .75 .55

.72 .65 .65 .65 .82 .78 .75

.75 .88 .78 .75 .62 .58 .60

.88 .68 .80 1.38 .90 .68 .78

26" — .55 .60 .96 .85 .41

28" .85 .75 .30 .75 .78 .88

24" .82 .62 .60 .74 .90 .72

18" 1.24 .60 .38

28" .73 .88 1.1428" .73 .88 1.14 1.24 .78 .92 .88 .84 .75 .72

TOTAL 1.67 1.92 1.50 4.42 4.01 3.53 4.23 4.09 4.40 4.78 4.24 3.54 3.40

MEAN .835 .640 .500 .884 .802 .706 .846 .820 .880 .956 .850 .710 .6©



TABLE IV

FIVE YEAR PERIODIC GROWTH DATA

FOR

DUNN MOUNTAIN GROUP

5 TREES

Year Ending Period of Growth

Tree

D.B.H. 1885 1890 1895 1900 1305 1910 1915 1920 1925 1950 1935 1940 194b
Measurement of Growth in Centimeters

30" .44 .36 .22 .28 .46 .38 .48 .44 .42 .55 .78 .52 .58

36" .54 .64 .68 .94 .75 .58 .78 .72 .58 .62 .62 .48 .72

28" .40 .34 .28 .24 .38 .37 .48 .42 .38 .38 .36 .35 .32

40" .55 .62 .66 .65 .94 .78 .92 .78 .68 .72 .75 .64 .62

36" .76 .58 .54 .45 .88 .64 .58 .42 .56 .55 .62 .52 .58"

TOTAL 2.69 2.54 2.38 2.56 3.41 2.85 3.24 2.78 2.62 2.82 5.13 2.61 2.62

MEAN .540 .510 .470 .510 .680 .570 .648 .556 .524 .564 .626 .522 .524

a



TABLE V

FIVE YEAR PERIODIC GROWTH DATA

FOR

LAKE CREEK GROUP

5 TRESS

Year Ending Period of Growth

Tree

D.B.H. 1885 1890 1895 1900 1905 1910 1915 1920 1925 1930 1935 1940 1945

Measurement of Gr owth in Centimeters

54" .38 .34 .30 .25 .37 .32 .28 .24 .30 .27 .29 .28 .42

24" .55 .50 .52 .44 .40 .35 .26 .42 .35 .28 .24 .25 .58

36" .72 .60 .54 .52 .78 .48 .60 .62 .55 .38 ♦ 25 .27 .38

32" .59 .52 .54 1.40 1.05 1.25 .85 .52 .64 .64 .64 .62 .62

34" .74 .65 .78 .48 .78 .65 .68 .50 .46 .44 .18 .20 .35

TOTAL 2.98 2.61 2.68 3.09 3.38 3.05 2.67 2.30 2.30 2.01 1.61 1.62 2.35

MEAN .597 .522 .535 .618 .676 .610 .534 .460 .460 .402 .322 .324 ,47j0

8



TABLE VI

FIVE YEAR PERIODIC GROWTH DATA

FOR

REDWOOD HIGHWAY GROUP

5 TREES

Year Ending Period of Growth

Tree

D.B.H.

1905 1910 1915 1920 1925 1930 1935 1940 1945

16"

12" 1.60

14" 1.55

28" 1.65

22" 1.34

TOTAL

MEAN

Measurement of Growth in Centimeters

1.85 2.35 1.68 1.86 1.45 1.14 1.00 1.40

1.65 1.15 1.28 1.15 1.20 1.05 .95 1.45

1.80 2.05 1.18 1.15 .98 .88 .78 .64

1.34 1.70 1.28 1.05 1.05 1.04 1.02 1.75

1.24 1.10 1.50 .95 .87 .62 .59 .75

6.14 7.88 8.35 6.72 6.16 5.55 4.73 4.34 5.99

1.535 1.576 1.670 1.344 1.232 1.11 .946 .868 1.198

oj
o



TABLE VII

MEAN PERIODIC GROWTH FOR ALL GROUPS SHOWING PERCENT OF DEVIATION

FROM THE MEAN BASED ON GROWTH OF 31 TREES

Year

Group 1885 1890 1895 1900 1905 1910 1915 1920 1925 1950 1935 1940 1945

Grayback .830 .820 .871 .690 .730 .656 .720 .590 .490 .490 .540 .485 .51b

Woods Creek .480 .478 .582 .514 .570 .570 .576 .548 .594 .492 .430 .412 .470

Page Creek .835 .640 .500 .884 .802 .706 .846 .820 .880 .956 .850 .710 .680

Dunn Mtn. .540 .510 .470 .510 .680 .570 .648 .556 .524 .564 .626 .522 .524

Lake Creek .597 .522 .535 .618 .676 .610 .534 .460 .460 .402 .322 .324 .470

Redwood Hwy. — — — — 1.535 1.576 1.670 1.344 1.232 1.110 .946 .868 1.198

TOTAL 3.282 2.970 2.958 3.216 4.993 4.668 4.994 4.318 4.180 4.014 3.714 3.321 3.857

MEAN .6564 .594 .5916 .643 .832 .781 .832 .719 .696 .669 .619 .553 .643
Percent of

Deviation +9.4 -1.0 -1.4 +7.1 +16.8 +9.7 +16.8 -.3 -2.2 -6.0 -13.0 -22.2 -9.7

V
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Cross sectional view of a tree
showing annual growth rings*

A Springwood
B Summerwood

C Double or false ring
D Annual ring
E Absent or missing ring
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Normal Radial Growth of Douglas Fir

Age
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