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ABSTRACT OF THESIS

ESTABLISHMENT PATTERNS OF BITTERBRUSH

During the sum m er of 1969, 50 bitterbrush ( Purshia tridentata) 

plants w ere co lle cted  from  each of 25 sites located from  ap p rox i-

m ately 10 to 35 m iles  w est of F ort C ollins, C olorado. These sites 

w ere se lected  to represen t the range of topographic conditions under 

which bitterbrush is found in this a rea . The princip le  ob jective  was 

to relate establishm ent patterns over tim e, as indicated by the 1969 

age structure, to the weather h istory  of the area .

The bitterbrush plants w ere aged by cross -d a tin g  techniques 

using ponderosa  pine as a con tro l. The age structure of the sam ple 

indicates a severe  lack of establishm ent since 1950. The reason  for 

this reduction in establishm ent is unknown. There appear to be no 

d ifferentia l e ffects  due to weather during the period  of good estab -

lishm ent p r ior  to 1950 as com pared  to the period  of poor estab lish -

ment s in ce . Spring tem perature proved  to be the best p red ictor  of 

establishm ent.

The age structures of the 25 plots proved  to be significantly 

d ifferent. The growth and v igor w ere found to be significantly in flu -

enced by topography.

Ill



M axim um  stem  diam eter was found to be the best single p r e -

d ictor of age within the array  of m easurem ents taken on the live plant. 

Even m axim um  stem  diam eter is a crude index at best fo r  the ages of 

plants in the area studied.

Both bitterbrush and ponderosa pine w ere analyzed for growth 

response to w eather. Tem perature proved  to be m ore  lim iting for  

both sp ecies  than did m oistu re .

Leonard Paur 
Departm ent o f F ish ery  and 

W ildlife B iology 
C olorado State U niversity 
F ort C ollins, C olorado 80521 
August, 1971
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Biotic Factors

The area investigated during this study is at the eastern  edge of 

the bitterbrush range (F igure  1). Reports on bitterbrush in general 

indicate that the plants on the study area may be somewhat sm aller  

and perhaps less v igorous than their counterparts e lsew here . This 

would lead one to question whether this area is good bitterbrush 

ra n ge .

The vegetation is dominated by coniferous t rees .  Ponderosa 

pine ( Pinus ponderosa), lodgepole pine ( Pinus contorta ), and Douglas- 

fir  ( Pseudotsuga m enziesii)  are among the m ost com m on. Other 

trees are quaking aspen ( Populus trem u lo id es) and Rocky Mountain 

juniper ( Juniperous scop u loru m ). A wide variety  of shrubs including 

bitterbrush, big sagebrush (A rtem is ia  tridentata), skunkbush sumac 

( Rhus trilobata), squaw currant ( R ibes cereu m ), true mountain 

mahogany ( C ercocarpus montanus), and mallow ninebark ( Physocarpus 

m onogynus) are m ost  abundant. The herbaceous vegetation consists  

of numerous g ra sses  and fo rb s .

Ungulates native to the region  are elk ( Cervus canadensis), 

mule deer ( O docoileus hem ionus) and mountain sheep ( Ovis 

canadensis) . Introduced ungulates are dom estic  cattle, h orses , and 

sheep. Small m am m als include both lagom orphs and rodents.

Ground squ irre ls  and chipmunks are m ost  important as far as
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bitterbrush is concerned  except in rare  occasions  when vo les  may- 

cause extensive destruction of bitterbrush due to stem girdling.

Climate

The clim ate of the region is continental with w arm  sum m ers 

and cold  winters, m ost of the precipitation coming during the sum m er, 

The mean annual precipitation for  the Little South Fork drainage is 

18-22 inches, but may be highly variable ( Johnson et a l. 1963). 

R ecord s  from  n ea r-b y  but somewhat lower Fort Collins show a range 

of tem peratures fro m  a low of -38F  to a high of 102F for  the period  

fro m  1887 to and including 1957 (P arsha ll  1961). The mean monthly 

tem peratures for  the same period  ranged fro m  26. IF  for  January to 

69 -5F  fo r  July. The total annual precipitation ranged fro m  7.11 

inches to 27 .57  inches with a mean of 14.68 inches. Locations of 

weather stations fro m  which data are  used are indicated in F igure 2. 

Table 1 lists the elevation, length of re co rd  and items contained in 

the record  for  each weather station. Evidence of drought years is 

found in the literature as w ell as in the ring width sequences of 

ponderosa pine and bitterbrush. Exam ples of drought years  are 

1893, 1919 , and 1954 (F ry  1954, Parshall 1961).



Table 1. Summary of weather re cord s  available in and near the study a rea . A ll dates are  inclusive.

Station
Name

Station
Number

Elevation 
( Feet) Data Typ e Available^ P er iod  of re co rd

Hewlett
Gulch

1 6440 TMAX, TMNX, TMIN, TMNM, PP T 1 /6 1 -5 /6 5

Kelly  Flats 2 7000 TM AX, TMNX, TMIN, TMNM, PPT 1 /6 1 -1 2 /6 5

Seven Mile 
Creek

3 8120 TM AX, TMNX, TMIN, TMNM, PPT 1 /6 1 -5 /6 5

Jack 's  Gulch 4 8940 TM AX, TMNX, TMIN, TMNM, PP T 1 /6 1 -5 /6 5

Sheep
Saddle

5 10320 TM AX, TMNX, TMIN, TMNM, PPT 7 /6 1 -1 2 /6 4

Red Feather 
Lakes

6 8237 TMAX,
TEM P,

TMNX,
PP T

TMIN, TMNM 1 /6 0 -1 2 /6 9
9 /4 1 -1 2 /6 9

P ingree
Park

7 9014 TMNX,
PP T

TMNM 7 /6 1 -1 2 /6 9
6 /6 1 -1 2 /6 9

Quigley
Mountain

8 8115 TMNX, TMNM, PP T 6 /6 2 -1 2 /6 9

Fort Collins 9 5001 TMAX,
TEM P
PPT

TMNX, TMIN, TMNM 3 /3 1 -1 2 /6 9
1 /9 7 -1 2 /3 0
1 /9 7 -1 2 /6 9

tv



Table 1. ( C on t .)

Station
Name

Station
Number

Elevation 
( Feet) Data Type Available^ P eriod  of R ecord

E stes  Park 10 7497 TM AX, TMIN, TEM P 
TMNX, TMNM 
P PT

1 /1 7 -1 2 /6 9
1 /5 2 -1 2 /6 9
1 /1 0 -1 2 /6 9

T M A X --M a x im u m  monthly temperature 
T M N X --M ean  m axim um  monthly temperature 
TM IN --M in im um  monthly temperature 
TM N M --M ean  m inim um  monthly temperature 
T E M P --M ea n  monthly tem perature 
P P T - -T o t a l  monthly precip itation



METHODS AND MATERIALS 

Site Selection

Site selection  was based on securing adequate ranges of e le -

vation, slope and aspect . The resulting 25 plots ranged in elevation 

fro m  5900 feet to 8750 feet, in slope fro m  7% to 64%, and aspects 

fro m  24° to 304° azimuth fro m  true north. However the northwest 

quadrant was largely  m issing due to the absence of bitterbrush on 

slopes with that exposure . Location, topographic m easurem ents and 

mean 'A ' soil horizon  depth are  given in Table 2. The plots selected  

contained all the com m unities in which bitterbrush is likely to be 

found. F igures 3, 4, and 5 illustrate three typical com m unities 

sampled ranging from  a non-existent overhead canopy to a dense 

canopy. Figure 2 depicts the location of the plots within the study 

area .

Plot Location

The selection  of a stand was follow ed by a ground recon n a is -

sance during which bitterbrush density was determ ined. The plot 

sampled was c ir cu la r  and variable in size with radii ranging fro m  75 

feet to 150 feet depending on bitterbrush density. With the plot 

d iam eter as a limiting cr ite r ia  the plot center was located to insure



Table 2. P lot location, topographic description , and mean 'A ' soil horizon  depth.

Plot Location Sec • T -N R-W Elevation 
( feet)

Slope
{%)

A spect
(M °)

'A ' Soil 
H orizon 

( cm)

1 SE 1 /4 , NE 1/4 29 9 73 7850 32 40 11.0
2 SW 1/4 , SE 1 /4 29 9 73 7500 19 80 17.7
3 SW 1/4 , SE 1 /4 26 9 71 6000 55 250 13.5
4 NE 1 /4 , SE 1 /4 19 9 73 8750 26 130 15.6
5 SE 1 /4 , SW 1/4 20 9 73 8500 13 155 9 .9

6 NW 1/4 , SE 1 /4 14 7 72 7750 64 145 15.4
7 NW 1/4 , NE 1/4 2 8 71 5900 50 140 25 .0
8 NE 1 /4 , SE 1 /4 36 8 73 8050 29 190 7.1
9 SE 1 /4 , SE 1/4 30 9 74 7750 7 170 25 .0

10 NE 1 /4 , SW 1/4 33 9 74 7950 40 80 16.3

11 SE 1 /4, SW 1 /4 36 9 73 7000 10 55 10.8
12 SE 1 /4 , SE 1 /4 30 9 74 8000 55 215 23.3
13 NW 1/4 , NW 1/4 4 8 72 7100 37 65 2 2 .4
14 NE 1 /4 , SE 1 /4 5 8 72 6900 24 280 13.6
15 NE 1 /4 , SW 1/4 2 8 72 6500 13 235 13.0

16 SE 1 /4 , SW 1/4 5 8 72 7250 25 290 9 .0
17 SW 1 /4 , SE 1 /4 4 8 72 6750 42 180 17.4
18 NE 1 /4 , SW 1/4 29 9 73 7700 14 10 16. 1
19 SW 1 /4 , SW 1/4 16 7 71 7300 13 30 6 .4
20 NW 1/4 , SE 1 /4 26 8 73 8350 27 195 6 .6

U l



Table 2 . ( C on t-)

Plot Location S e c . T -N R-W Elevation 
( feet)

Slope
(%)

A spect
(M °)

'A ' Soil 
H orizon 
( cm)

21 SE 1 /4 , NE 1 /4 16 8 73 8500 24 180 7 .4
22 SW 1 /4 , NW 1/4 15 8 73 8400 22 150 11.1
23 NW 1/4 , NE 1/4 25 8 73 8200 16 n o 8 .0
24 NW 1/4 , NE 1/4 18 8 72 7600 31 255 8 .1
25 SE 1/4 , SW 1/4 35 9 73 7200 52 100 22.6

o
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INTRODUCTION

Species D escription

Antelope bitterbrush ( Purshia tridentata Pursh, D, C .)  is one 

of the m ost important and m ost widely distributed of all western 

brow se shrubs (U .S .  Dep. A g r .  1937). Bitterbrush occu rs  from  3500 

feet to 11, 500 feet in elevation and ranges over som e 340, 000, 000 

a cres  in 11 w estern  states extending fro m  southern Canada to southern 

California and northern New M exico  as shown in Figure 1 (Horm ay 

1943, Nord 1965). Harrington { 1954) indicates record s  of bitterbrush 

in Colorado are fro m  the w estern  half of the state between elevations 

of 5000 and 8000 feet, however I have found bitterbrush communities 

to elevations in ex cess  of 9000 feet.

The growth fo rm  varies  depending on its environment from  a 

low m at-like  fo rm  to 15-foot  tre e - l ik e  fo r m s .  The plant may live to 

ages of at least 160 years  but perhaps averages between 32 and 44 

years  (N ord 1959). This plant p re fers  relatively  young, coarse , 

sandy soils  that are deep and well drained with a pH of 6 .0  to 7 .3  

(Wagle 1958).

Bitterbrush may be propagated in two ways: 1. Sexually 

through the production of seeds, 2. Vegetatively through layering, 

the rooting of decumbent branches which may later b ecom e  separated



Figure 1. Range of bitterbrush ( after Hormay 1943) 
showing location of the study area.





f r o m  the parent plant. Most authors fee l that sexual reproduction is 

the prim ary  means of bitterbrush propagation. The plants are  aided 

in establishment by rodents through the caching of seeds.

Values of Bitterbrush

Bitterbrush is an important ingredient in the diet of many 

anim als. M itchell ( 195 1) indicates cattle use bitterbrush as forbs  

and grass  b ecom e  depleted. Other large animals that utilize b it te r -

brush are sheep, goats, deer, elk, and antelope (Horm ay 1943). 

Bitterbrush is a particularly  valuable plant on mule deer winter 

ranges for  it is utilized intensively by deer in the fall and early  winter 

(Interstate Deer Herd Committee 1954, Wilkins 1957). Investigations 

of seasonal trends in carbohydrate content in bitterbrush indicate that 

the fall and early  winter are the tim es when the greatest percentage 

of carbohydrates are available ( Short 1966, McConnell and

G arrison  1966).

Other animals that utilize bitterbrush include m ice , chipmunks, 

and ground sq u irre ls .  The vo les  ( M icrotus spp .)  utilize bitterbrush 

prim arily  during periods of high vole  population density when they 

girdle the stems beneath the snow during winter (Hoskins and Dalke 

1955). Other m ice  ( P erom y scus spp .) ,  chipmunks ( Eutamias spp .) , 

and ground squ irre ls  ( Citellus spp .)  eat large quantities of bitterbrush 

seed in the fall and a lso  cache seeds throughout the sum m er. Gordon



( 1943) reports that ground squirrels  and chipmunks make many small 

loca l caches when food  is abundant with a main food cache in or near 

the hom e den. However when food is s ca rce  the number of these 

sm all loca l caches d e c re a se s .

It is apparent fro m  the above d iscussion  that bitterbrush is an 

important food source  for  a variety  of anim als. In addition this plant 

is an important aid in eros ion  control and watershed stabilization 

because it readily  invades road cuts and sim ilar pioneer s ites .

Objectives

P rim a ry  among the multiple goals of this study is the identifi-

cation of peak establishment periods over past y ea rs .  The estab -

lishment peaks, if they exist and can be defined, are to be explained 

prim arily  in term s of temperature and precipitation r e c o r d s .  The 

relative im portance of seeds as opposed to vegetative means of 

reproduction is to be determ ined. C oro llary  to this goal is an in -

vestigation into the establishment of plants through caches of rodents. 

These caches are m anifest in the plant population by points containing 

multiple plants. Comparing the frequency of rodent caches with the 

establishment peaks and associated  weather re cord s  a hypothesis on 

the interaction of rodents may be proposed .

A further goal of the study is to investigate the effects of 

physical site fa ctors  on the growth, v igor , and establishm ent of



bitterbrush . The response  of bitterbrush and ponderosa pine to 

temperature and precipitation as m easured by ring width variation 

will be determ ined. The com parison  of m easured ponderosa pine and 

bitterbrush ring width sequences w ill be made to determ ine the 

usability of ponderosa pine as an index to bitterbrush growth or 

establishment in future studies.

An attempt will be made to determine if som e sim ple physical 

m easurem ent of the crown or stem  could be isolated which would not 

require destruction of the plant or extensive time to obtain in the 

field  and yet would yield  usable age estim ates with which to build age 

structures for  bitterbrush stands.



DESCRIPTION OF THE STUDY AREA 

Location

The area se lected  for  study lies in the Front Range of the 

northern C olorado Rocky Mountains. Most of the area is in the 

Cache la Poudre R iver drainage west of Fort  Collins, C olorado. The 

study area lies between 40° 30' and 40° 45' north latitude and between 

105° 15' and 105° 45' west longitude. It is approxim ately 23 m iles in 

the east-w est  dimension and 12 m iles  in the north-south dimension 

( Figure 2).

Geology and Soil

The easterly  dipping p aleozoic  sedimentary beds which are still 

evident in the foothills to the east of the Front Range have been 

eroded away fr o m  the study area where m ost of the so il  has developed 

fro m  parent m aterial of P re -C a m b ria n  rocks, p r im arily  granite 

(Fenneman 1931). Topographically , the area is rugged and m oun-

tainous having been form ed  relatively  recently by the cutting down of 

the Cache la Poudre R iver  and its tributaries into an older peneplain 

(Fenneman 1931). The valleys in the area are  steep -s ided  with the 

soils  being relatively  young and poorly  developed.



Figure 2. Locations of the bitterbrush plots sampled and 
weather stations used.
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that the plot fe ll  well inside the bitterbrush stand. The plot center 

was marked with a wooden 2x2 four feet long driven into the ground 

and flagged with a plastic ribbon.

Data C ollection

Physical M easurem ents on the Plot

Data taken on the plot as a whole w ere the date that sampling 

on that plot was started, the plot radius in feet, the aspect as an 

azimuth in degrees  fro m  magnetic north, the slope in percent, the 

elevation in feet above sea level, and bitterbrush density on both an 

absolute and relative b a s is .  The aspect was determined by m e a su r -

ing the azimuth of the fall line with a lensatic com p ass . The slope 

was determ ined by use of an abney level read in percent. The e lev a -

tion was read fro m  a 7 .5  minute topographic quadrangle of the area . 

Absolute bitterbrush density was rated on a 1, 2, or 3 scale  based 

on the experience  o f  the ob serv er  with other bitterbrush stands in 

the same area . A low density stand was record ed  as 1. The b iom ass 

percentage of bitterbrush present relative to other shrub species  on 

the site was estimated as either less than 25% which was recorded  

as 1, 26% to 50% which was record ed  as 2, 51% to 75% which was 

record ed  as 3, or greater than 75% which was record ed  as 4 .



Figure 3. Plot number 9 is a bitterbrush community with 
no overhead canopy but a rather large big sa g e -
brush component.

F igure 4. Plot 11 has a sparse overhead canopy of
ponderosa pine and a shrub component co n -
sisting of bitterbrush, true mountain mahogany, 
squaw currant, m allow ninebark, skunkbush, 
big sagebrush and w a x flow er .
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Figure 5. P lot 8 is an exam ple of a bitterbrush stand under 
a m oderately  dense canopy of ponderosa pine.
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P onderosa  Pine

Three ponderosa pine trees w ere se lected  on or near each plot 

for con tro l on the chronology of the a rea . A co re , using a Swedish 

increm ent b o re r , was obtained from  each tree and stored  in a ro ll of 

corrugated  cardboard  with the identification num ber w ritten on the 

outside (F igu re  6). The tree num ber was designated by a com bination 

of the plot num ber and the tree  sequence number starting from  m ag-

netic north c lo ck w ise . F or exam ple fo r  three trees cored  on plot 

four the num bers would be 41, 42, and 43 . The azimuth from  m ag-

netic north and distance in steps from  the plot center to each of these 

trees was record ed  for  ease of re loca tion .

B itterbrush

The bitterbrush  sam pling was based on a c ircu la r  plot with 100 

p ossib le  points designated on a radial grid  calcu lated such that each 

point within the grid  rep resen ts areas o f equal size  (Van Dyne 1965). 

F ifty of the 100 p oss ib le  points in the grid  w ere se lected  by drawing 

pairs of num bers from  a random  number table. The f ir s t  number of 

each pair designated the radial and the second number designated the 

distance from  the center along that radial thus specify ing the point to 

be sam pled (S nedecor and C ochran 1967). The fifty  points within the 

grid  thus se lected  w ere located  in the follow ing m anner. The radials 

w ere determ ined on basis of m agnetic north using a m agnetic com pass



Figure 6. T ree  coring  equipment: A . Increm ent b orer ,
B. C ardboard storage ro ll, C. Increm ent b o re r  
tray with co re  in place after rem oval from  the 
b o r e r . The b orer  is 12 inches long.
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to determ ine the d irection  of the radial to the nearest 1 , the d is -

tances along the radial w ere determ ined by pacing. When the point 

was located  on the ground the bitterbrush  plant nearest that point was 

se lected  for  an observation . A map of each site was plotted on polar 

coordinate graph paper depicting the location  of the plants co lle c ted .

Each plant was record ed  accord ing  to plot num ber, radial 

num ber, and distance num ber, this com bination identifying the plant 

uniquely and h erea fter re fe rre d  to as the identification num ber. Data 

co llected  on each plant w ere crow n height to the nearest centim eter, 

m axim um  crow n diam eter to the nearest centim eter, m inim um  crow n 

diam eter (perpendicu lar to the m axim um  crow n diam eter) to the 

nearest centim eter, the num ber of layers, if any, total length o f all 

layers com bined to the nearest centim eter, and an ocular estim ate of 

the percent o f dead m ateria l in the crow n. The stem  was cut above 

ground level with a large pair of hedge pruning shears except for 

very  large specim ens which w ere  cut with a tree trim m ing saw. The 

stem  was then excavated using a round-nosed shovel and severed  

below  ground level to obtain a sam ple of the oldest part of the plant 

stem . P resen ce  or absence of fungus (A grobacteriu m  sp p .) on the 

root near ground level was noted. The specim en was labeled  with its 

identification num ber and stored  in a paper bag. The 'A ' horizon  

so il depth at the location  of each plant was m easured  with a flex ib le  

steel centim eter rule and record ed  to the nearest centim eter down to
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a m axim um  depth of 2 5 cen tim eters . The fie ld  equipm ent used is 

shown in F igure 7. D eterm ination of the 'A ' horizon  thickness was 

based p rim arily  on co lo r  and texture o f the so il. A sam ple copy of 

the fie ld  data fo rm  used is found in Appendix 1. The field  data 

co lle cted  plus age data determ ined in the laboratory  are tabulated in 

Appendix 2 .

A  b r ie f  qualitative descrip tion  indicating the salient features of 

each com m unity was record ed  after co llection  on each p lot. These 

d escrip tion s are included in Appendix 3.

Stem P reparation

The b itterbrush  stem s w ere air dried  fo r  6 to 8 w eeks. The 

stem s w ere exam ined to determ ine w here a sound section  could be 

obtained near ground leve l which should include the oldest portion  of 

the stem . The sectioning was done using a hand coping saw for  sm all 

fra g ile  stem s or an e le c tr ic  sabre saw for  la rger , m ore  durable 

sp ecim en s. These section s w ere  cut to approxim ately  one inch in 

length for  convenient handling and storage . The stem  identification 

number was w ritten on one sanded end of the section  with a black  felt 

tip pen. The other end o f the section  was polished  using an apparatus 

s im ila r to the one d escrib ed  by Roughton ( 1966). The apparatus con -

sisted  of three c ircu la r  sanding disks 9 inches in d iam eter cut from  

1 /4  inch tem pered  m ason ite . These w ere  mounted on the three



F igure 7 . F ie ld  equipment; A , C om pass and tripod,
B. R ound-nosed shovel, C. Pruning shears, 
D. T ree  trim m ing saw, E . Steel centim eter 
rule, F . P aper bag with bitterbrush stem s, 
G. C om pass case , and H. Clip board .
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available a rbors  after being surfaced  with sandpaper of various g r its . 

The sandpaper was cem ented to the face  of the disk with rubber 

cem ent fo r  ease of rep lacem ent. The five grades used w ere: garnet 

cabinet paper with grits #80 and #150, s ilicon  carbide wet or dry- 

paper with grits #220, #320, and #400. The sixth fa ce  was surfaced  

with fe lt . The side of the section  to be polished was run through the 

se r ie s  of sandpaper disks and finally polished on the fe lt to obtain a 

very  sm ooth and flat su rfa ce . The felt technique was developed after 

early  attempts fa iled  to obtain a high polish  with fine sandpaper. 

Initial attempts with the fe lt pad included using a polishing compound, 

R ogers rubbing and blending com pound #4045 com m only used in auto-

m otive body shops, which gave a very  polished and sm ooth surface 

but tended to fill  the wood p o re s . This had a tendency to obscu re  the 

rings slightly so was later discontinued and the fe lt was used dry .

Dating

The prepared  stem  sections and the ponderosa pine co re s  w ere 

taken to the L aboratory o f T ree -R in g  R esearch , Tucson, A rizona, 

fo r  further m easurem ent and an a lysis . H ere the ponderosa  pine 

co re s  w ere mounted in prepared, grooved , wooden strips which left 

half the d iam eter of the 4 m m  diam eter co re  exposed above the face 

o f the w ooden str ip . The co re s  w ere  then sanded down to the wooden 

strip  with an e le c tr ic  belt sander using su ccess iv e ly  fin er grits
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finishing with a 200 grit be lt . The resulting co re  showed the exposed 

growth rings of the ponderosa  pine in w ell defined tran sverse  lines 

( F igure 8 A ).

The chronology  of the area was w orked out based on these p r e -

pared ponderosa  pine c o r e s . Techniques used w ere those com m on to 

tree -r in g  dating as d escribed  by Stokes and Sm iley ( 1968). A s a 

'fe e l ' fo r  the m ateria l is developed a m aster skeleton plot is c o m -

p iled . This m aster skeleton plot (F igu re  8B(2) )  is a hand drawn 

sequence depicting the narrow  rings observed  in the m ateria l. 

N orm ally drawn on a strip  of graph paper fo r  ease of utilization, the 

narrow  rings on the m aster skeleton plot are drawn from  the upper 

edge of the strip  as bars vertica lly  downward. The length of the bar 

is roughly proportional to the narrow ness of the ring ( i . e . ,  the 

narrow er the ring the longer the b a r). When an adequate amount of 

m ateria l has been plotted in this fashion and the m aster skeleton plot 

has been co rre cte d  to rep resen t what is con sidered  the true skeleton 

plot fo r  the area , it is then used as a guide fo r  dating all subsequent 

sp ecim en s. Skeleton plots of subsequent m ateria l are drawn on 

separate strips o f graph paper with the base of the bar at the low er 

edge of the strip  and the bar extending v ertica lly  upward, still with 

the length of the bar proportion al to the narrow ness of the rin g. The 

subsequent skeleton plots may then be com pared  with the m aster 

skeleton plot sim ply by placing the two edge to edge, as in F igure 8B,



Figure 8. A com p arison  o f three ways of interpreting ring 
width sequences:

A . A ponderosa  pine core

B. Skeleton plots (1) the skeleton plot of the core  
A, (2) the m aster skeleton plot for  the area .

C. A graphic display o f the m easured ring 
widths (m m ) fro m  the co re  A .
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and m atching the narrow  rin gs . The sequence of narrow  rings in the 

m aster skeleton plot whould be m atched exactly  by the narrow  rings 

of subsequent m ateria l. If the narrow  rings are d isp laced  this is 

evidence of either double (fa lse ) rings or m issing rin gs . The m aster 

skeleton plot m ay a lso  be used to v er ify  graphical display of m ea -

sured ring width data as indicated in F igure 8C.

The specim ens are dated and p in -p rick ed  p r ior  to ring width 

m easurem ent. The p in -prick ing  is done by com paring the specim en 

with the m aster skeleton plot and placing a single p in -p rick  in the 

center o f decade r in gs . Two p in -p rick s  are p laced s id e -b y -s id e  

within h a lf-cen tu ry  rings, and three p in -p rick s  are p laced  s id e -b y -

side within century rin gs . The p resen ce  of double, m issin g, or 

otherw ise m isleading rings is noted by putting a p in -p rick  along the 

edge of the co re  on either side of the m isleading ring (F igu re  8A).  

Some 1246 bitterbrush sections w ere dated in a s im ila r m anner. A 

representative radius o f the section  was se lected  and scr ib ed  with a 

teasing need le . The rings along the m ark w ere  then dated in the 

m anner d escrib ed  above for  ponderosa pine.

The fact that ponderosa pine and b itterbrush  crossd a te  very  

w ell, that is the ring sequence o f narrow  and wide rings is ap p rox i-

m ately the sam e in both sp ecies , m ade it p oss ib le  to u tilize the 

m aster skeleton plot developed fo r  the ponderosa  pine while dating the 

b itterbrush  stem s. Other studies have a lso  found b itterbrush  to be
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highly sensitive and readily  dated (F ergu son  1959, Roughton 1966). 

M issing rings and fa lse  rings w ere  present only ra re ly  and w ere  not 

con sidered  to be a serious p rob lem  ( Ferguson  1969).

Since the bitterbrush  sam ple was a representative (random ) 

c r o s s -s e c t io n  of the shrub population rather than individuals selected  

fo r  den droch ron olog ica l exam ination, the p re c ise  age could not 

always be determ ined. Causes o f d ifficulty are  rotten or m issing 

stem  centers and v ery  tight or com plex  ring patterns or both, 

p articu larly  near the stem  pith. In light of the uncertainty introduced 

by the above-m entioned  d ifficu lties the bitterbrush  stem s w ere dated 

in the follow ing th ree -step  sequence;

1. The v is ib le  rings w ere  crossdated  backw ards in tim e as 

far as the specim en would perm it thus providing a year fo r  

the oldest identifiable part of the stem .

2. An estim ate of the year of establishm ent was made on the 

basis  of m y experien ce  in reading the section s.

3. A  confidence rating based on the nature of the stem  was 

assigned  to this year of establishm ent. A confidence rating 

of 1 indicates that the year of establishm ent is within plus 

or minus one year o f the year estim ated, a confidence 

rating of 2 indicates an interval of plus or minus five years , 

a confidence rating of 3 indicates an interval of plus or 

minus 10 y ea rs , a confidence rating o f 4 indicates an
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interval of greater than plus or minus 10 years and a co n -

fidence rating of 5 indicates that a conservative estim ate 

was made of the year of establishm ent and that the actual 

year may be "con s id era b ly " e a r lie r .

Ring Width M easurem ent

The ring widths o f ten se lected  ponderosa pine w ere  m easured 

to the nearest .01 m m  utilizing a custom  built instrum ent designed 

and built by F red  C. Hensen C o . ,  Pasadena, C alifornia, fo r  the 

L aboratory of T ree -R in g  R esea rch . The apparatus con sists  of a 

binocu lar m icro sco p e  with a fine c r o s s -h a ir  in one ocu lar and a stage 

on which the specim en  is mounted and which could be m oved by turn-

ing a drive screw . Thus by aligning the c r o s s -h a ir  on one edge of the 

ring and driving the stage until the c r o s s -h a ir  a rriv es  at the other 

edge of the ring the thickness of the ring is m easured . The angular 

m otion of the drive screw  is interpreted by a counter in .01 m m  and 

autom atically punched on paper tape. The data are then punched on 

H ollerith  cards by running the paper tape through a ta p e -to -ca rd  

con verter . The resulting data are stored  as ten m easured  rin g - 

widths per ca rd . The ring widths fo r  the se lected  ponderosa  pine 

co re s  w ere m easured  beginning with the ring form ed  in 1881 to and 

including the ring form ed  in 1969- Fifty of the best and m ost r e p r e -

sentative b itterbrush  sections w ere  a lso  m easured . Ring width 

m easurem ent data are tabulated in Appendix 4 .



ANALYSIS AND DISCUSSION

Age Structure

The bulk of the analysis, in one way or another, is based  upon 

the age structure data fo r  the bitterbrush  com m unity. F igure 9A 

depicts the age structure of the entire sam ple with exception  of 4 

stem s which w ere  lost and two stem s which w ere established ea rlie r  

than 100 years  ago. This sam ple was then to be the basis  fo r  d e te r -

m ining the establishm ent patterns in bitterbrush  over tim e. E arly 

au tocorre lation  analyses indicated a five year p eriod icity  in estab -

lishm ent.

Attem pts w ere m ade to c o r r e c t  the sam ple for  m ortality  in the 

follow ing fashion . If one w ere  able to fo llow  a com m unity of plants 

fo r  100 years to re co rd  the number o f plants established annually and 

if the num ber of plants established fro m  year to year was rela tively  

constant, the plot of these data over tim e would resu lt in an ap p rox i-

m ately horizontal line at a leve l indicating the yearly  establishm ent. 

E stablishm ent in this context is being used to mean germ ination and 

survival to the end of the firs t  sum m er. My sam ple how ever was not 

taken over a p eriod  of years but rather at one point in tim e. A 

sam ple taken in this fashion is confounded with m orta lity . If we make 

the sim plifying assum ptions that establishm ent is re la tive ly  constant
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Figure 9. (a) Age structure of the entire sample.
(b) Establishment history I. Age structure in (a) corrected for mortality.
(c ) Age structure in (a) culled to include only those plants with a high degree of 

confidence in the year of establishment.
(d) Establishment history II. Age structure in (c )  corrected for mortality.
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fro m  year to year and that m ortality  is rela tively  constant fro m  year 

to year then we can c o r r e c t  fo r  m ortality  quite sim ply . If our 

assum ptions are  c o r r e c t  and we can determ ine what the survival rate 

fro m  one year to the next is then our age structure co rre cte d  for  

m ortality  should rep resen t the approxim ately horizontal estab lish -

m ent leve l indicated above. My attempts at correctin g  the age 

structure fo r  m ortality  resulted  in the establishm ent h istory  shown 

in F igure 9B w here the high peaks in establishm ent for  the older part 

o f the sequence are approxim ately horizontal as is the re co rd  from  

1930 to 1950 ( 19 to 39 years  ago). The rate used in this co rre ct io n  is 

94% survival from  one year to the next. This co rre ct io n  fo r  m o r -

tality a lso  strengthened the apparent p eriod ic ity  of establishm ent in 

the population as determ ined by au tocorrelation  analyses.

The survival rate of 94% is considerab ly  higher than m ost 

literature va lu es. H olm gren ( 1956) reports on the survival of b it te r - 

brush fo r  the f ir s t  three years after seeding under three treatm ents. 

In his con tro l situation the seeds w ere  p laced  d irectly  into the ground 

with no w eed control, no seedlings survived through the f ir s t  sum -

m e r . Under treatm ent one the area into which the seeds w ere  planted 

was cleaned once p r ior  to seeding and then left, 48% of the seedlings 

em erging survived  for  the f ir s t  sum m er and 14% still survived after 

three y e a rs . Treatm ent two w as cleaned p r io r  to seeding and kept 

clean during the f ir s t  season, the survival at the end of the third
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year was greater than 50% of the seedlings em erging. Treatm ent 

three was kept clean the three years of the tr ia l. In treatm ent three 

68% of the em erging seedlings survived the f ir s t  sum m er with 

greater than 50% surviving at the end of the three y e a rs .

Hubbard ( 1956) states that so il m oisture is the m ost im portant 

fa ctor in seedling establishm ent. His data indicates that seedling 

m ortality  under heavy plant com petition  is 57% to 60% the firs t  yea r. 

Seedling m ortality  under light plant com petition  is only about 21%. 

Hubbard a lso  com pares growth of bitterbrush  under w e e d -fre e  and 

natural cond itions. He indicates crow ns under natural conditions 

have reached 4 .5  to 5 .5  inches in height after three years , while 

crow ns under w e e d -fre e  conditions averaged 26 inches high. F rom  

these findings I would conclude that the survival estim ate of 94% is 

optim istic and that the actual survival rate is probably much low er .

I decided to cull my sam ple and retain only those bitterbrush  

plants which had an assigned confidence o f one or two. The resulting 

sam ple contained 1110 plants or 89.2% of the orig in al sam ple. The 

age structure of the culled sam ple is shown in F igure 9C . A uto-

corre la tion  analyses of the culled age structure indicated that the 

p eriod icity  which was noted in the ea rlie r  analyses had d isappeared. 

The d isappearance of the p eriod ic ity  was due to the m ethod used in 

estim ating the year o f establishm ent. F or plants which w ere  difficu lt 

to date the year of establishm ent was estim ated with a high degree of
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uncertainty. There was a strong tendency to assign  these plants to 

either decade or half decade y e a rs . This m ethod of assigning the 

year of establishm ent for  these plants, approxim ately 10% of the 

sam ple, resu lted  in the apparent p eriod icity  of establishm ent fo r  the 

b itterbrush  population.

W hile the co rre ct io n  fo r  m ortality  is a crude estim ate at best 

it was used to c o r r e c t  the culled age structure data in an attempt to 

get a m ore  rea lis t ic  relationship between the number of plants estab -

lished in a particu lar year and the observed  w eather. The estab -

lishm ent h istory  o f the culled  sam ple is shown in F igure 9D.

P red icting  Age from  P h ysica l M easurem ents

The age structure as determ ined by the m ethods indicated above 

(F igu re  9C) is con sidered  to be the best age structure p oss ib le  to 

obtain fo r  this particu lar sp e c ie s . W hile being accurate , this m ethod 

is re la tive ly  slow  and tedious and a lso  requ ires destructive sam pling 

of the p lants. It was con sidered  desirab le  to have a technique fo r  

determ ining age structures which is faster, can be ca rr ied  out in the 

field , and does not requ ire  destructive sam pling of the p lants. With 

this end in mind attempts w ere made to p red ict the age of plants 

from  various physical m easurem ents m ade on the crow n and stem .

McConnell and Smith (1963) ca rr ie d  out s im ilar experim ents 

based  on four separate s ite s . T heir analyses indicated that the
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m axim um  stem  diam eter was the best indicator of age, but m ust be 

determ ined fo r  each site since the slope o f the re g re ss io n  equation 

changes from  site to s ite . T heir re g re ss io n  analyses, based on stem  

m axim um  d iam eters as the independent variab le , resu lted  in c o e f f i -

cients o f determ ination ranging from  58% to 93%. The resu lts of a 

re g re ss io n  analysis on 25 plots with 49 or 50 stem s per plot is sum -

m arized  in Table 3. F rom  Table 3 we see that the slopes of the 

sim ple linear reg ress ion s  on m axim um  stem  diam eter range from  

.417 to 1.655 with a m ean slope for  the 25 plots of 1 .008 . The 

coe ffic ien t of determ ination ranges from  a low of 23% fo r  plot 15 to a 

high of 74% for plots 3 and 22. The mean coe ffic ien t of determ ination 

fo r  the 25 plots is 53%.

The coe ffic ien t of determ ination values presented are all in 

p ercen t. The values are calcu lated  as;

SS
r^ = 100 X ( l  -

w here:
2

r = coe ffic ien t of determ ination value reported

SS = sum  of squared deviations fro m  the re g re ss io n  line reg

SS_ = sum  of squared deviations from  the m ean of the
y

dependent va ria b le .

P lot 3 was se lected , since it had a re la tive ly  high coe ffic ien t 

o f determ ination , fo r  further a n a lysis . If the num ber of independent
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Table 3. Sum m ary of linear reg ress ion  analyses of plant age or
m axim um  stem  diam eter by p lot. The number of o b se rv a -
tions is either 49 or 50 in a ll ca se s .

P lot
Mean
Age

R egression
Intercept

Equation
Slope

C oefficient of 
Determ ination (P ercen t)

1 30 16 0.9 39
2 35 13 1.0 66
3 40 6 1. 1 74
4 50 23 1. 1 61
5 51 27 1.1 57

6 30 19 0 .5 31
7 49 30 0 .6 32
8 48 26 1. 1 57
9 49 10 1.3 65

10 42 16 1.4 48

11 22 9 0 .8 55
12 55 34 0 .7 46
13 40 19 0.7 54
14 29 13 0 .7 61
15 35 24 0 .4 23

16 44 24 1.0 50
17 45 33 0 .5 25
18 20 5 1.6 52
19 47 28 0 .8 45
20 29 11 1.1 63

21 33 13 1.3 73
22 31 5 1.7 74
23 37 9 1.9 65
24 41 17 1 .4 55
25 37 17 0 .7 55
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variab les was in creased  from  one, stem  m axim um  diam eter, to five 

to include stem  m inim um  diam eter, crow n height, crow n m axim um  

diam eter, and crow n m inim um  diam eter the coe ffic ien t of determ in a-

tion in crea ses  from  74% to 84%. H owever if the data are culled to 

exclude a ll except those plants with a confidence in the year of estab -

lishm ent o f one or two, and the analysis is reca lcu lated  with the five 

independent variab les m entioned above the coe ffic ien t of determ ination 

drops fro m  84% to 71%. If the reg ress ion  is fo rce d  through the orig in  

the coe ffic ien t o f determ ination is further d ecrea sed  from  71% to 59%• 

L ogarithm ic transform ations w ere attem pted on the data by taking the 

logarithm  of both the dependent and independent va ria b les . C o e ffi-

cients of determ ination fo r  this analysis ranged from  5Z% for  a single 

independent variab le , crow n m axim um  diam eter, to 66% when all 

five variab les are included. The coe ffic ien t of determ ination fo r  a 

single variab le linear re g re ss io n  fo r  each of the independent variab les 

tested fo r  plot 3, on only those stem s which have a confidence in the 

year o f establishm ent o f one or two, range from  14% for  crow n height 

to 59% fo r  stem  m axim um  diam eter (T able  4 ). Although I agree with 

McConnell and Smith that stem  m axim um  diam eter appears to be the 

best single indicator of age I would hardly recom m end the use o f this 

m ethod for  any but estim ates w here only the m ost g ross  sort of 

a ccu ra cy  is requ ired .



Table 4 . Sum m ary of re g re ss io n  analysis of plant age on various plant dim ensions fo r  plot 3.

Independent V ariables 1 Number of 
O bservations

T ransform ations 
or Constraints

C oefficien t of 
D eterm ination (P ercen t)

^1 ^2 ^3 ^4 ^5

X X X X X 49 84
X 49 74

X X X X X 45 71
X 45 14

X 45 42
X 45 34

X 45 59
X 45 53

X X X X X 45 Constrained through ( 0, 0) 59
X 45 Logg X, Logg Y 61

X 45 Log^ X, Logg Y 52
X X X X X 45 L o g e X i ,X 2 ,X 3 ,X 4 ,X 5 ,  Log^ Y 66

4̂

- Crown height

- Crown m axim um  diam eter

X^ “ Crown m inim um  diam eter

X , - Stem m axim um  diam eter 4

X - Stem  m inim um  diam eter 5
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Stem Growth R esponse to W eather

Long study has shown that the widths of growth rings in trees 

re fle c t  the tem perature and precip itation  reg im es under which they 

are  form ed  ( F ritts 1966). M ultivariate techniques for  specifying the 

relationships between tree  growth and weather have been developed 

and are being used by the L aboratory  of T ree -R in g  R esearch  (F ritts  

1970). In ord er to use the m ultivarate techniques indicated above it 

is n ecessa ry  to obtain grow th-ring  indices from  the ring width data 

derived  from  m easurem ents o f the growth rings th em selves. The 

indices are calcu lated  from  the ring width m easurem ents as devia -

tions from  a re g re ss io n  line, the fo rm  of which is sp ecified  to account 

fo r  variab ility  in the ring widths due to growth (F ritts  1963, F ritts,

^  1969). The standardizing p ro ce ss , in addition to correctin g

the ring width sequence fo r  growth, reduces a ll ring width m ea su re -

m ents to a sca le  from  approxim ately 0 to 2 fo r  the data presented  in 

this an a lysis . This facilita tes interplant and in tersp ecies  co m p a r i-

sons. The m easurem ents w ere  standardized by use of linear r e g r e s -

sions in all cases  with a separate equation being fitted to the sequence 

fro m  each stem  (Appendix 5).

The ring growth respon se  to tem perature and precip itation  was 

determ ined by the m ultivariate technique developed by F ritts ( 1970) 

at the L aboratory  of T ree -R in g  R esearch  and the U niversity of 

A rizon a  Com puter C enter. This technique is executed in three steps:
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1. A prin cipa l com ponents analysis is perform ed  on the o r ig i -

nal tem perature and precip itation  data from  the area of 

con cern .

2 . The ring width m easurem ents are standarized to obtain 

ring width indices which are co rre cted  for  age sp ecific  

grow th .

3. A stepw ise re g re ss io n  o f the ring width indices on the 

p rincipa l com ponents of the w eather data is perform ed  to 

determ ine the response to tem perature and precip itation .

The resulting response function indicates departures from  norm al 

due to d ifferen ces  in w eather. The resu lts of the response analysis 

are sum m arized  in F igures 10 through 14. F igures 10, 11 and 12 

rep resen t the response o f b itterbrush  at various elevations. F igure 

13 is the response of a com posite  of bitterbrush  from  all elevations, 

and F igure 14 is a response of ponderosa  pine from  all e levations. 

The so lid  line depicts the calcu lated  response function and the dashed 

lines on either side of the respon se  function depict the 95% confidence 

band about this resp on se  function.

The follow ing observations are based p rim arily  on F igure 13 

with som e re feren ce  to F igures 10 through 12. It is apparent from  

the bitterbrush resp on se  functions that in creased  w inter tem p era -

ture, p articu larly  in January, resu lts in in creased  ring growth; 

how ever higher spring tem peratures resu lt in reduced ring growth.
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Figure 10.

J J A S O N D J  F M A M J  J

Departures of bitterbrush ring width from normal due to 
weather for plots between 6000 feet and 7000 feet above sea 
level. Departures indicated are in response to one tmit in-
crease in the driving variable. The dashed lines indicate 
the 95% confidence band about the mean response

A S O N D J F M A M J J  
Departures of bitterbrush ring width from 
normal due to weather for plots between 
7000 feet and 8000 feet above sea level. 
Departures indicated are in response to one unit 
increase in the driving variable. The dashed 
lines indicate the 95% confidence band about 
the mean response.
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Figtire 12. Departures of bitterbrush ring width from normal due to 
weather for plots between 8000 feet and 9000 feet above 
sea level. Departures indicated are in response to one 
unit increase in the driving variable. The dashed lines 
indicate the 95% confidence band about the mean 
response.

Figure 13. Departures of bitterbrush ring width from normal 
due to weather for plots between 6000 feet and 
9000 feet above sea level. Departures indi-
cated are in response to one unit increase in the 
driving variable. The dashed lines indicate the 
95% confidence band about the mean response.
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F igure 14. D epartures of ponderosa pine ring width 
fro m  norm al due to weather fo r  plots 
between 6000 feet and 9000 feet above sea 
lev e l. D epartures indicated are in response 
to one unit in crea se  in the driving variab le . 
The dashed lines indicate the 95% confidence 
band about the m ean resp on se .
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The precip itation response follows a slightly different pattern. With 

increased  fall precipitation, p rim arily  that which occu rs  in Septem -

b er , and increased  spring precipitation, p rim arily  that which occu rs  

in June, ring growth is in creased . It does not appear however that 

precipitation causes a c lear ly  defined restr ic tion  on ring growth at 

any time of the yea r . It appears that bitterbrush is probably never 

seriously  m o istu re -lim ited , with the possib le  exception of early 

winter, as far as growth of established plants is concerned  but may 

be tem perature-lim ited , particularly  during the spring o f the yea r .

The ponderosa pine response  is less w ell defined. It appears 

that there is little tem perature response in ponderosa pine with the 

p oss ib le  inhibition of growth with high autumn tem peratures. The 

growth of ponderosa pine is enhanced by precipitation occurring  

during the early  spring and sum m er and by that of the previous 

autumn. Like bitterbrush, however, it appears that ponderosa pine 

m ay be slightly m oisture lim ited by the m oisture conditions occurring  

during early  winter although high autumn tem peratures may be a 

m ore  serious inhibitor of ring growth.

Interspecific  Ring Width Com parisons

Since the skeleton plot crossdating  technique proved  very  useful 

in crossdating between bitterbrush and ponderosa pine it was hypothe-

sized  that perhaps the ring widths of b itterbrush could be predicted
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fro m  ring widths of ponderosa pine. The value in being able to do this 

is that ponderosa pine co res  are  obtained m ore  easily  and m ore  

quickly than are bitterbrush stem  sections and that the pine co res  

are  a lso  much less  difficult to read. P r io r  to statistical analysis the 

ring widths of bitterbrush versus  ponderosa pine w ere  plotted. The 

resulting scattergram  demonstrated a pattern of such random ness 

that it was obvious that predictability  was not feasib le . No further 

analysis on predicting bitterbrush ring widths fro m  those of ponderosa 

pine w ere  m ade. Even ring width prediction  between plants within 

species  showed v ery  little if any real corre la tion .

Topographic Effects

Elevation, slope and aspect w ere  m easured  on each of the 25 

s ites . The e ffect  of these factors  on growth, v igor  as m easured  by 

percent live m ateria l in the crown, and establishment as indicated by 

the age structure of the stand w ere  analyzed. Elevation was divided 

into low, below  7500 feet above mean sea level, and high fo r  e lev a -

tions of 7500 feet and higher. Slope was divided into flat, fo r  slopes 

of 30% or less  incline, and steep, for  slopes with greater than 30% 

incline. A spect was divided into wet, those aspects fro m  316° to 

135 true north inclusive, and dry, fo r  aspects of 136° to 315 true 

north inclusive .
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Growth

The analysis of covariance of the response o f  growth to topo-

graphical fa ctors  is sum m arized  in Table 5. Growth in this sense is 

taken to be stem  diam eter growth since the m easurem ent used as an 

index is the m axim um  stem  diameter at ground leve l. The covariates 

considered  w ere  age of the plant and 'A ' horizon  soil depth.

The s lop e -a sp ect  interaction term  failed to be significant as 

did the covariate 'A ' horizon  soil depth. An analysis of covariance 

m odel with these two term s deleted failed to be significantly different 

f r o m  the full m odel with all term s included. Since the covariate age 

is highly significant all stems w ere  co rrec ted  to a standard age. A 

linear co rre c t io n  fo r  age was considered  reasonable since the stem 

growth as a function of age, as determined fro m  ring width m ea su re -

ments on two long -lived  bitterbrush plants (F igure  15), does not 

deviate greatly fr o m  a straight-line relationship. The two stems 

depicted w ere  chosen because they represent different areas, have 

relatively long ser ies  and initial inspection of ring width plots indi-

cated a greater than average tendency to deviate fro m  a linear 

re lationsh ip .

Mean stem  m axim um  diam eters w ere  calculated for  each treat-

ment combination based on the coeffic ients  calculated in the B io -

m edica l com puter p rogra m  (05V) for  general linear hypothesis.

These stem  diam eters w ere  all based  on the covariate  age adjusted to
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Table 5. Analysis of covariance table of the response  to topographic 
fa ctors  of bitterbrush growth as m easured by the stem 
m axim um  d iam eter.

D egrees of Sum of Mean F
Source F reed om Squares Square Value

Elevation ( E) 1 9283 9283 128.82
Slope (S) 1 580 580 8.05
A spect (A) 1 85 85 1.18

ExS 1 1407 1407 19.53
ExA 1 231 231 3.21
SxA 1 37 37 0.51

12.74ExSxA 1 978 978

Among Plots
Within Treatm ents 17 14464 851 11.81

Covariates 2 70864 35432 491.70^>̂lC5]<
981.41Age 1 70720 70720

'A ' H orizon Depth 1 40 40 0.54

E rro r 1083 78041 72

Significant at p=.01



54

Figure 15. Stem radial growth, as indicated by the plots of 
cumulative ring width fo r  stems 1294 (a) and 
449 (b), is an approxim ately linear function of age.
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30 y ea rs .  A  mean stem  diam eter of Z1 m m  for the low elevations as 

com pared  to the d iam eter of 15 m m  for  the high elevation stem s was 

found to be significantly different at p=0.01 (Table 5). A  m ean stem  

diam eter of 17 m m  on flatter slopes was found to be significantly 

different at p=0.01 fro m  a diam eter of 19 m m  found on the steeper 

s lop es . A spect was not found to have a significant effect on growth. 

The two-way interaction of elevation as conditioned by slope ( ExS) 

was found to be significant at p =0 .01 . The mean stem  m axim um  

diam eters for  the treatment combinations (ExS) w ere  calculated to be 

the following:

Elevation

Low High

Slope Flat 19 m m 23 m m

Steep 15 m m 15 m m

The three-w ay interaction between elevation, slope, and aspect 

(ExSxA) was a lso  significant at p =0 .01 . The mean stem m axim um  

diam eters for the treatment combinations (ExSxA) w ere  the following:

Slope Slope

Flat Steep 

A spect  Wet 18 m m  25 m m  

Dry 2 0 m m  22 m m  

Low Elevation

Flat Steep 

A spect  Wet 15 m m  15 m m  

Dry 15 m m  16 m m  

High Elevation
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This analysis indicates that elevation has the strongest e ffect on 

growth with slope second and aspect third in im portance.

Vigor

The percent of dead m ateria l in the crown is considered  to be a 

crude indicator of the state of v igor  of the plant. The analysis of 

covariance  used to analyze the response of v igor  to topographical 

fa ctors  is identical in structure to the analysis outlined above fo r  the 

response  of growth (Table  6).

Elevation is seen to be the only significant topographical factor 

affecting v ig o r .  The covariate, age, is highly significant and again 

the plants are  co rre c ted  to a standard age for  analysis . The mean 

percent dead m aterial in the crow n for  30 year old plants at low 

elevations is 35% while the mean percent at high elevations is 2 5%. 

This d ifference is significant at p=0.01 indicating that v igor is higher 

at higher e levations. The interaction of elevation as conditioned by 

aspect (ExA) is significant at p=0 .01 . The expected mean percent 

dead in the crown fo r  the treatment combinations (ExA) w ere  ca lcu -

lated to be the following:

Elevation

Low High

A spect Wet 34% 26%

Dry 37% 23%
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Table 6. Analysis of covariance  table of the response to topographic 
factors  o f  bitterbrush v igor  as m easured by the percent 
dead m aterial in the crow n.

Source
D egrees of 
F reed om

Sum of 
Squares

Mean
Square

F
Value

Elevation ( E) 1 20090 20090 63.00
Slope (S) 1 284 284 0.89
A spect (A) 1 55 55 0.17

ExS 1 852 852 2 -6 7 ,^
ExA 1 2661 2661

slo}:
8 .34

SxA 1 58 58 0.18
ExSxA 1 709 709 2.22

Among Plots
Within Treatment 17 54221 3178 9.97

Covariates 2 138382 69191
Age 1 136474 136474 427.99
'A ' H orizon Depth 1 331 331 1.04

E rro r 1083 345332 319

> |o K

Significant at p= . 01.
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There are other v ery  weak trends which the analysis indicates but 

which are  not statistically  significant. One of these tendencies is that 

a greater percent of the crow n m ateria l is dead on steep slopes 

regard less  o f  elevation a n d /o r  aspect . The m ost striking pattern is 

that the low er, steeper, southwesterly facing slopes have the greatest 

percent dead in the crow n. This is an expected result since this 

particular type of site is under the highest s tre ss .  It was noted 

while sampling that the plants at the lowest elevations, which 

happened to occu r  on steep southwesterly facing slopes, appeared to 

have noticeably sm aller  leaves than did plants at higher elevations. 

This may be construed to be further evidence of the m oisture a n d /or  

tem perature stress  on these s ites . A s with growth, v igor  was found 

to be m ost strongly effected  by elevation, very  slightly by slope and 

to no m easurable extent by aspect except as a conditioning variab le .

Establishment

The establishment of bitterbrush as indicated by the age s tru c -

tures of the populations sampled was analyzed in a fram e work 

s im ilar to the analysis of variance perform ed  on growth and v ig or .  

F or  purposes of this analysis the culled age structure of 1110 plants 

was used with the year c lass  frequencies  lumped into ten 10-year age 

c la s s e s .  The o v e r -a l l  structure o f  the analysis is presented in 

Table 7.



Table 7 . Summary of age structure by plot and topographic site type. Data include only those stems 
which have a confidence in the year of establishm ent of one or two.

E le v a -
tion

A ge C lasses
Slope A spect Plot 1-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-10

Flat Wet 11 13 9 15 9 2 1 0 0 0 0
19 1 0 3 8 8 13 3 2 0 0

Mean 7 .0 4 .5 9 .0 8 .5 10.0 7 .0 1.5 1.0 0 .0 0 .0

Dry 14 6 11 14 8 6 3 0 0 0 0
15 3 1 9 12 11 2 0 0 0 0
16 0 3 3 7 18 15 1 0 0 1

Mean 3 .0 5 .0 8 .7 9 .0 11.7 6 .7 0 .3 0 .0 0 .0 0 .3

Steep Wet 13 2 2 6 11 13 10 0 0 0 0
25 3 3 14 11 5 4 2 0 0 0

Mean 2.5 2 .5 10.0 11.0 9 .0 7 .0 1.0 0 .0 0 .0 0 .0

Dry 3 1 7 17 3 7 6 2 0 2 0
7 0 1 3 6 18 14 5 0 0 0

17 1 1 2 7 8 14 1 0 0 0
Mean 0.7 3 .0 7 .3 5 .3 11.0 11.3 2 .7 0 .0 0 .7 0 .0

Flat Wet 2 0 11 10 6 14 7 0 0 0 0
18 2 31 11 1 3 0 0 0 0 0
23 1 6 16 5 3 3 1 1 0 0

Mean 1.0 16.0 12.3 4 .0 6 .7 3 .3 0.3 0 .3 0 .0 0 .0

Low

High

U l
s O



Table 7 . ( Cont, )

E lev a -
tion Slope A spect P lot 1-10 11-20 21-30 31-40

Age C lasses 
41-50 51-60 61-70 71-80 81-90 91-100

High Flat Dry 5 0 4 7 4 3 13 10 1 0 1
8 0 2 4 5 14 11 8 2 0 0
9 1 6 7 4 6 10 5 2 1 2

20 5 13 14 7 4 4 3 0 0 0
21 0 11 15 9 5 9 0 0 0 0
22 11 5 12 4 7 3 2 0 0 0

Mean 2 .8 6 .8 9 .8 5 .5 6 .5 8 .3 4 .7 0 .8 0 .2 0 .5

Steep Wet 1 2 14 9 11 11 3 0 0 0 0
10 1 4 9 10 9 9 1 3 0 0

Mean 1.5 9 .0 9 .0 10.5 10.0 6 .0 0 .5 1.5 0 .0 0 .0

Dry 4 0 2 6 9 7 6 10 4 0 0
6 1 4 25 9 8 1 0 0 0 0

12 0 0 2 7 8 13 .. 8 5 1 0
24 2 3 4 10 9 7 2 0 0 0

Mean 0 .8 2 .2 9 .2 8 .8 8 .0 6 .8 5 .0 2 .2 0 .2 0 .0

O v e r -a ll Mean 2 .2 6 .2 9 .5 7 .3 8 .3 7 .2 2 .6 0 .8 0 .2 0. 2

CT'o
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The analysis perform ed  was based on the G -test  statistic ( Sokal 

and Rohlf 1969)- The G -test  statistic is s im ilar  to chi square but is 

somewhat m ore  robust with resp ect  to z e ro  data values and is less 

difficult to ca lcu late . F ro m  Table 8, w here this analysis is sum -

m arized , it is apparent that age structure of the bitterbrush popula-

tions sampled was not independent of any e ffect tested with the 

exception of the s lop e -a sp ect  interaction. An observation made in 

the fie ld  during sampling was that bitterbrush stands on relatively 

flat sites with reasonably w ell developed soil and no strong plant 

com petition tended to be generally  com posed  of young plants. B itter -

brush growing on what could be considered  stress  sites however w ere  

generally  much o ld er . Perhaps the stress  sites are m arginal for  

m ost vegetation but an established bitterbrush is better able to m ain -

tain itself under extrem e conditions than the herbaceous com petition. 

Thus, bitterbrush could furnish propagules for  further establishment 

on the site following the d ecrea se  in com petition due to a d ie -o f f  of 

herbaceous vegetation during a severe  drought. The few propagules 

which are  hardy enough to b ecom e established are then observed  in 

the population as v ery  old plants. On the other hand the bitterbrush 

on relatively  good sites, while becom ing established readily, may be 

killed at an early  age due to competition; thus, the observed  popula-

tion is relatively  young.
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Table 8. Summary of age structure analysis of plants ranging in age 
fro m  1 to 100 years old ( in c lu s ive ) .

Source
Degrees of 
F reed om

G -Test^
Statistic

Plot 216 656

Elevation (E) 9 47
>lolc

Slope (S) 9
A spect (A) 9 55

ExS 9 27
ExA 9 50
SxA 9 10

ExSxA 63
>|ol<

n o

Sokal and Rohlf 1969*
5l<>|<

Significant at p=0 .01 .
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M echanism s of E stablishm ent

Rodents have long been con sidered  by many rese a rch e rs  to be 

an im portant v ector  in the establishm ent of b itterbrush . W est ( 1968) 

fee ls  that 90% of the b itterbrush  seedlings in O regon develop from  

rodent ca ch es . Studies by Ferguson  ( 1967) indicate that survival of 

b itterbrush  seedlings is d irectly  corre la ted  with initial number of 

seedlings that em erge from  a point such as one might find at a rodent 

cach e . Perhaps the re co rd  num ber o f seedlings from  one rodent 

cache is the 139 seedlings reported  by H orm ay (1943). Ferguson  

(1962) rep orts  that if one b itterbrush  seed, in seeding tr ia ls , is 

p laced  per point the percent survival after three years is app rox i-

m ately 50% how ever if the number of seeds is greater than one the 

percent survival after three years in creases to greater than 75%. 

Roughton ( 1966) found that on five northern C olorado Front Range 

areas 29% to 88% of the plants sam pled w ere believed  to have been 

established from  rodent ca ch es . He estim ated that rodent caches 

account fo r  49% of all b itterbrush establishm ent and perhaps as high 

as 88% of the seedlings of the y ea r . He cautioned that the latter 

figure may be low due to m ortality  unaccounted for  by his data.

Guinta ( 1968), w orking in approxim ately the sam e area  as did 

Roughton, con sidered  his stands to be reproducing p rim arily  through 

vegetative m eans. In an attempt to provide further in form ation  on 

this question o f re la tive  im portance of seed v s . vegetative
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reproduction  fo r  this particu lar area  I record ed  all vegetative r e p r o -

duction and points with m ultiple plants.

Vegetative reproduction  in bitterbrush  occu rs  through the r o o t -

ing of decum bent branches which are com m only known as 'la y e r s '.

My observation  in the fie ld  was that layering occu rs  m ost often on 

stress  sites and in populations w here the plants are old and decadant. 

When a decum bent branch roots it may rem ain attached to the parent 

or  in tim e becom e separated from  the parent plant and thus becom e 

established as an individual of its own right.

Data which I co llected  includes indentifying plants which either 

becam e established from  layers or have layers attached, the total 

number o f layers per plant, and the total length of these la y e rs . Of 

the entire sam ple, 102 plants or about 8.2%  had layers attached. A 

total of 145 layers w ere  found with a total length for  all layers of 

5790 cm . Thus the mean length o f layers in m y sam ple is ap p rox i-

m ately 40 cm  with a m ean number of approxim ately 1 .4  layers per 

plant which exhibited layerin g . Of the 1250 plants sam pled only 

seven or about 0.6%  had becom e established from  la y e rs . This 

amount of vegetative reproduction  hardly seem s adequate to maintain 

a population.

These findings are  in d isagreem ent with those of Guinta ( 1968) 

who con sidered  vegetative propagation to be the m ain sou rce  o f 

recru itm en t into the population. T here are two reasons for this
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d isagreem en t. F irs t  the stands that Guinta exam ined w ere re la tively  

decadant populations and thus could be expected to exhibit a higher 

degree of layering than would a general c ro s s  section  o f the b it te r -

brush com m unity such as I was dealing with. Second and m ore  

im portantly I be lieve  Guinta m isin terpreted  his data. Even a high 

degree  of layering does not im ply a s im ila rly  high rate of vegetative 

reprodu ction . In m y sam ple over 8% of the plants exhibited layers 

but le ss  than 1% of the plants w ere  established by this m eans. Thus 

less  than 10% of the layers  ever becom e established as plants of their 

own right. By com p arison  over 99% of the plants in the population 

w ere  established fro m  seed s.

Roughton ( 1966) co lle cted  a ll the plants in a clu ster established 

fro m  a rodent ca ch e . Thus, the percent of plants established by 

rodents in his sam ple is re la tive ly  high, ranging up to 88% of all 

plants co lle c ted  fro m  one o f his study a re a s . I re cord ed  plants which 

cam e fro m  points with m ultiple plants indicating a rodent cache, but 

fro m  any such point I co lle cted  only one of the individuals while 

making note o f the s ize  o f the group. A total of 123 plants cam e from  

m ultiple plant points accounting fo r  about 9 .8 %  of the sam ple. 

A pproxim ately  a constant percentage of the plants in any portion  of 

the age structure was established  fro m  rodent caches (T ab le  9 ). I 

be lieve  that rodents have an approxim ately  equal im pact on the p r o -

portion  o f b itterbrush  established  during any tim e p eriod .



66

Table 9- Summ ary of b itterbrush establishm ent due to rodent caching.

Decade
Sample
Size

Number from  
Rodent Caches

P ercen t from  
Rodent Caches

1880-1889 9 1 11

1890-1899 29 2 7

1900-1909 88 7 8

1910-1919 206 27 13

1920-1929 241 26 11

1930-1939 209 14 7

1940-1949 253 26 10

1950-1959 155 12 8

1960-1969 56 8 14
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E stablishm ent H istory

It was hypothesized that the establishm ent of b itterbrush  during 

the past m ay have not been uniform  from  year to y ea r . Daubenm ire 

( 1947) states that among deep rooted  perennials native to arid  regions 

the entire crop  o f seedlings which is produced may die regu larly  du r-

ing the dry season s . The perpetuation of these sp ecies  is made 

p oss ib le  only by occa sion a l years of above-average  precip itation  

which perm its the roots  o f the seedlings to reach  deep enough to get 

to a perm anent w ater supply b e fore  drought strik es. This or s im ilar 

m echanism s m ay be acting on b itterbrush . I attempted to d iscov er  

p eriods of high and low establishm ent which w ere  to be interpreted in 

term s of tem perature and precip itation  r e c o r d s .

F igure 9C would indicate that there w ere  no strong peak estab -

lishm ent p eriods during the past. The establishm ent p r io r  to about 

1950, although variab le , appears to be at an approxim ately  uniform  

leve l fro m  year to y ea r . The s in g le -y ea r  establishm ent peaks seen 

in F igure 9C are  due to a confounding of sam pling e r r o r  and popula-

tion va ria b ility . Being unable to distinguish between these two 

sou rces  of variab ility  I fe e l obligated to attribute the bulk of this 

variation  to sam pling e r r o r .  The reduction  in num bers p r io r  to 

about 1910 is the resu lt o f old age with m ost of the o ld er plants dying 

between 60 and 75 yea rs  o f age . Even m ore  notable than the lack of 

peaks in the establishm ent pattern is the decided  reduction  in num bers
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observed  per year cla ss  since 1950. E stablishm ent dropped sharply 

from  1950 to 1954 . The precip itation  rece ived  in 1954 was ex ceed -

ingly low resulting in one o f the w orst droughts o f this century. The 

lack of precip itation  in 1954 and the resultant death o f young plants 

may explain the lack of b itterbrush  establishm ent for  that yea r. 

Subsequent to 1954 establishm ent has been very  low indeed. C on-

trary  to what one might expect, i . e . ,  very  high frequency of ind i-

viduals in the young year c la ss e s , there is a decided reduction in the 

number of young plants found. The e ffect is m ost rem arkable in year 

c la sses  1 through 5.

The age structures d escrib ed  by Roughton ( 1966) are very  

s im ilar to the age structure exhibited by m y data. His study areas 

showed a m arked reduction  in establishm ent in 1954 as sam pled in 

1963 with one exception . The establishm ent on his study area  'G ' 

indicates a peak fo r  19 54. An apparent explanation fo r  this peak is 

that this particu lar area had burned in 19 54. Vegetation com petition  

with b itterbrush  for  establishm ent was thus elim inated and rodent 

cach es, which may either have been in the ground at the tim e o f the 

burn and escaped  unharmed or w ere  cached subsequent to the burn by 

rodents harvesting b itterbrush  seeds fro m  the surrounding shrub 

com m unity, becam e the sou rce  of new plants fo r  the burned area .

An intial appra isa l of the age structure in F igure 9C m ay lead 

one to be lieve  the age structure shown to be in e r r o r  in the young
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year c la s s e s . I do not believe  this to be the ca se . The sam pling 

schem e used should prevent any strong bias of this so rt . I located  

the point to be sam pled as indicated under m ethods above. A search  

was then started from  this point within ever increasing con cen tric  

c ir c le s .  The area  was searched  carefu lly  with the bitterbrush  plant, 

whether large or sm all, c lo se s t  to the point being the individual 

se lected  fo r  an observation . This should give sam ples reasonably 

unbiased fo r  b itterbrush  age stru ctu res. I think there has been a 

rem arkable lack of establishm ent since approxim ately 19 50.

Although no causative fa cto rs  have been isolated  which could be 

resp on sib le  fo r  the reduced establishm ent in b itterbrush  since 1950 

it is interesting to speculate on p oss ib le  ca u ses . The grazing h istory  

of the R ooseve lt F orest (W ills  1971), within which this study was 

executed, shows d ecreasing  grazing use through F o re st  Serv ice  

cattle allotm ents since the early  1900 's. The 1925 cattle use on the 

fo re s t  was estim ated to be approxim ately 75, 000 anim al unit months 

w hile the 1970 use by cattle on the fo re s t  was estim ated to be only 

about 19, 000 anim al unit m onths. The approxim ately linear d ecrea se  

in use on the fo re s t  since 1925 until the present tim e does not appear 

to be a strong factor in the establishm ent of b itterbru sh . Although 

good estim ates of deer and elk num bers are  not available, the co n -

census of many people from  this reg ion  is that deer num bers during 

the early  1950's w ere  very  high. F o re st  S erv ice  re co rd s  indicate



70

that deer num bers in creased  from  a rela tively  low leve l in 1925 to 

considerab ly  higher num bers with a peak occu rrin g  in the 1950 's. 

The brow sing p ressu re  fro m  the a lleged  high deer num bers of the 

1950's may have been a significant factor affecting the establishm ent 

of bitterbrush  over the region  studied. Elk are  not con sidered  to be 

a significant fa ctor in the establishm ent of b itterbrush due to their 

food  habits and re la tively  low, albeit increasing , num bers.

If as indicated above m ost b itterbrush  are the resu lt of rodent 

caches the population s ize  o f these anim als would have a profound 

e ffect on the rate of b itterbrush  establishm ent. In years when the 

rodent food  supply is re la tive ly  s ca rse  it may be that the number of 

seeds cached is much low er with a higher proportion  being eaten. 

A lternately  the rodent populations may be too low to provide seed 

caches in adequate num bers to prom ote good b itterbrush  estab lish -

m ent. There is con siderab le  d ifficu lty  in interpreting the re la tion -

ship between rodents and b itterbrush  establishm ent since data on 

rodent populations are sketchy to non -ex isten t.

Establishm ent and W eather 

W eather P red iction

One of the ob jectives  o f this study was to explain establishm ent 

peaks in b itterbrush  by the use o f the available w eather in form ation . 

A s indicated above no sign ificant establishm ent peaks w ere  detected .
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It was hypothesized that the variab ility  in establishm ent of any 

particu lar stand sam pled could best be explained by the weather 

occu rrin g  at that point in sp ace . Since the plots which I sam pled had 

no weather stations located  on them it was decided to attempt to p r e -

d ict the weather at these locations from  three long term  re co rd s  

available from  outside the area  at F ort C ollins, E stes Park, and 

Red Feather L akes. These three stations roughly straddled the study 

area (F igu re  2 ). M ultiple re g re ss io n  analysis was used in an attempt 

to develop equations which would make it p oss ib le  to pred ict, within 

reasonable e rro r , the tem perature and precip itation  at any plot 

location  fo r  any month o f in terest in the past.

The weather stations with long term  re co rd s  are re fe rre d  to as 

the base stations. The other seven stations in Table 1 are located  

within the general area  studied. Two of these stations, P ingree Park 

and Quigley Mountain, which had re cord s  of 9 and 8 years r e s p e c -

tively w ere  to be used to develop  the pred iction  equations which would 

later be used to p red ict w eather at any particu lar plot loca tion . The 

five  shorter w eather re co rd s  fro m  stations 1 through 5 w ere  to serve  

as validation re co rd s  on which to test the pred iction  equations.

The tem perature re co rd s  at stations 7 or 8 or both could be 

pred icted  fro m  the tem perature re co rd s  of the three base stations 

with a reasonable degree of a ccu racy  by m ultiple re g re ss io n . The 

precip itation  re co rd s  at stations 7 and 8 how ever could not be
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predicted  from  the precip itation  re cord s  at the three base stations 

within an e r ro r  which could serve  any useful purpose in explaining 

the establishm ent of bitterbrush  at any loca tion . F urth erm ore it was 

shown that the two longest and m ost re liab le  precip itation  re co rd s . 

F ort C ollins and E stes Park, w ere  not highly co rre la ted . Weighting 

fa ctors  tried  in the re g re ss io n  analysis w ere  the d istances between 

stations, both v ertica lly  and h orizon ta lly . These analyses are  sum -

m arized  in Table 10.

Due to the fa ilure  of attem pts to determ ine pred iction  equations 

which could re liab ly  pred ict p recip itation  it was decided to abandon 

this approach to the p rob lem . Rather than using p red iction  equations 

based on the base stations to derive  weather fo r  any point o f interest 

in tim e and space it was decided  to use only one long term  record .

F ort C ollins, as an indicator o f trend in tem perature and precip itation  

fro m  month to month and year to y ea r . The F ort Collins re co rd  was 

se lected  because it was the longest and perhaps the m ost re lia b le .

B itterbrush Establishm ent P red iction

Subsequent to initial u n successfu l attempts at analysis by 

principal com ponent analysis techniques (Seal 1964) the establishm ent 

o f bitterbrush  as a function o f w eather was analyzed with step -w ise  

m ultiple re g re ss io n  ( D raper and Smith 1966). The com puter routine 

used in this analysis w as STAT03R developed  by the C olorado State



Table 10. Sum m ary of weather p red iction  analysis.

Independent^ Dependent^ Data W eighting Number of C oefficien t of
Stations ( s) Stations ( s) Type F actor O bservations D eterm ination (P ercen t)

6 ,9 , 10 7 Tem perature 108 95
P recip ita tion 103 64

6 ,9 , 10 7, 8 T em perature 1 /  A E lev . 89 95
P recip ita tion 89 45

6 ,9 , 10 7 ,8 T em perature 1 /D istance 89 96
P recip ita tion 89 66

10 9 Tem perature 98 98
P recip ita tion 101 55 -v l

00

1The station identifiers are defined in Table 1,
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U niversity statistica l laboratory  based on the B iom edica l com puter 

p rogram  fo r  step -w ise  m ultiple re g re ss io n . The monthly weather 

data w ere  sum m arized to obtain m ean seasonal tem peratures and 

total seasonal p recip ita tion s. It was decided that the seasonal 

w eather, tem perature a n d /or  precip itation , from  the w inter two 

years p r io r  to the year of establishm ent through the autumn two years 

follow ing the year of establishm ent should be used in the analysis, this 

sequence is h erea fter re fe rre d  to as the 'Sveather p e r io d " . Two 

reasons fo r  using w eather from  tim e p r io r  to the year of estab lish -

m ent are: 1. The tim e p r io r  to the year of establishm ent, p articu -

la rly  the preced ing autumn, may be im portant in storing so il m o is -

ture which could aid establishm ent the subsequent growing season,

2 . The w eather of the preced ing seasons may influence the size and 

activity  of the rodent populations which are respon sib le  for  the caches 

fro m  which m ost bitterbrush  are established . The reason  fo r  using 

data from  tim e subsequent to the year o f establishm ent is that the 

m oistu re  stress  encountered by the young seedlings was hypothesized 

to have a seriou s e ffect on their chances fo r  survival and that an 

index to this s tress  is the weather reg im e encountered.

Initially the establishm ent response to tem perature and p r e -

cip itation  w ere  analyzed separately . Later both tem perature and 

precip itation  w ere  included in the sam e analysis and a lso  com binations 

o f these fa ctors  w ere  used in an attempt to determ ine som e b io lo g i-

ca lly  m eaningful variab le  which m ay be used to p red ict establishm ent.
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Using precip itation  as the independent variab les over the 

weather p eriod  indicated above and using the observed  num ber o f 

plants in each year c la ss  as the dependent variab le  over the p eriod  

starting with 1902 through 1967 I was able to obtain a coe ffic ien t of 

determ ination o f 1% indicating a random  relationship between seasonal 

rain fall and the num ber of individuals observed  in each year c la s s . 

Using tem perature as the independent variab le fo r  these sam e se a -

sons and the observed  num ber of plants in each year cla ss  as the 

dependent variab le  over the sam e p eriod  I was able to obtain a 

coe ffic ien t o f determ ination o f 3%, again indicating a random  re la tion -

ship. An analysis using mean seasonal tem perature and precip itation , 

i . e . ,  mean spring precip itation  would be the m ean o f the precip itation  

rece ived  during the five  spring seasons of the weather period  e t c . ,  

as the independent variab les and the number of plants established in 

each year c la ss , the num ber observed  co rre cte d  fo r  m ortality , as 

the dependent variab le  over the p eriod  starting with 1902 through 

1967 was p erform ed . Thus, I was able to obtain a coe ffic ien t of 

determ ination  of 70% in four re g re ss io n  steps, with 57% of the 

variab ility  being explained by spring tem perature a lone. The other 

variab les  included in the reg ress ion  equation w ere  spring, sum m er 

and autumn p recip itation .

An attempt to introduce a variab le  with b io log ica l m eaning was 

m ade by dividing m ean seasonal tem perature by total seasonal
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precip itation  thus the variab le (T /R )  would becom e la rg er  in hot, dry- 

months and becom e sm aller in coo l, m oist m onths. With T /R  as the 

independent variab le  over the weather period  and the num ber of 

plants established as the dependent variab le over the p eriod  starting 

with 1902 through 1967 1 was able to obtain a coe ffic ien t of determ in a-

tion of 45% with eight variab les entered in the re g re ss io n . Using the 

sam e com bination of variab les over the period  starting with 1902 

through 1951 , this being the period  of re la tive ly  high establishm ent 

as opposed to the period  o f d istinctly  poor establishm ent since 1951,

I was able to obtain a coe ffic ien t of determ ination o f only 7%. Thus 

it was decided that this variab le was not useful in this ana lysis.

The m ean precip itation  of four consecutive seasons starting 

with autumn ( BR) divided by the mean tem perature (B T) fo r  the spring 

and sum m er of that year is another variab le  which was used as a 

hypothesized index of m oisture s tre s s . This variab le  (B R /B T ) was 

used as an independent variab le  starting with two years p r ior  to the 

year of establishm ent through two years  after the year of esta b lish -

m ent fo r  a total of five independent v a ria b les . With the num ber of 

plants established  as the dependent variab le  fo r  the p eriod  starting 

with 1903 through 1967 a coe ffic ien t o f determ ination of 3% was 

obtained. Using these sam e variab les  over the p eriod  starting with 

1903 through 1952 p rodu ces a coe ffic ien t of determ ination  of 14%.

Thus it was determ ined that this form ulation  o f a m oistu re  s tress  

variab le  was not useful e ith er.
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Finally a se r ie s  of analyses with the seasonal values fo r  both 

m ean tem perature and total p recip itation  over the w eather period  as 

independent variab les was p erform ed  ( Table 11). Using the above- 

m entioned independent variab les with the num ber o f plants estab -

lished in each year c la ss  as the dependent variab le over the period  

starting with 1902 through 1967 (A nalysis 1, Table 11) I was able to 

obtain a coe ffic ien t of determ ination of 68% with eight independent 

variab les  in the re g re ss io n  equation, how ever, the f ir s t  five v a r i-

ab les, which explained 62% of the variab ility , w ere  a ll seasonal 

tem perature va lu es. It is interesting that tem perature rather than 

precip itation  should be a better p red ictor  o f bitterbrush establishm ent. 

The fact that the inherent variab ility  of precip itation  is m uch greater 

than that of tem perature may explain why the expected prediction  

ability o f precip itation  is not rea lized . F rom  this analysis it would 

appear that high tem peratures the firs t  sum m er and the autumn of 

the year follow ing the year o f establishm ent would reduce the p ro b -

ability o f survival fo r  a b itterbrush  seedling, perhaps due to tem p era -

tu re /m o is tu re  s tress  during those p er iod s . It would a lso  appear that 

high tem peratures during the spring and autumn of the year preceding 

establishm ent would reduce the probability  o f establishm ent, perhaps 

due to either low rain fall co rre la ted  with the high tem peratures or 

higher evaporation  and transpiration  ra tes . E ither o f these p o s s i -

b ilities  could resu lt in d ecrea sed  so il m oistu re  available fo r  use by
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Table 11. Summ ary of bitterbrush  establishm ent a n a ly ses . Multiple 
step -w ise  reg ress ion  of num bers per year c la ss  on 
seasonal tem perature and precip itation .

Independent^
V ariables

2
Dependent
V ariable

P eriod  of 
A nalysis

C oefficient of 
Determ ination 

( P ercent)

A nalysis I
OOSum Tem p NESTAB 1902-1967 33
-2Spr Tem p 50
-IS pr Tem p 56
-lA u t Tem p 58
+ lAut Tem p 62
-2Sum  PPT 64
+ 2Spr Tem p 66
+ lSpr Tem p 68

A nalysis II
OOSum Tem p NESTAB 1902-1950 33
-2Sum  Tem p 48
+ lSpr PPT 53
-2Spr Tem p 57
-2Sum  PPT 59
-IS um  PPT 63

A nalysis III
- ISum Tem p NESTAB 1951-1967 27
+2Sum Tem p 48
OOAut PPT 58

A nalysis IV
-2Aut PPT NOBS 1902-1967 9
+ 2Sum PP T 14
-lA u t Tem p 18

*The 'F ' value to enter and delete was set at 2 ,, 79 in a ll cases  .

The notation used to identify seasons is as fo llow s; w inter 
two years p r io r  to the year of establishm ent is designated as -2W in, 
sum m er o f the year of establishm ent is designated as OOSum, and 
the autumn of the year follow ing the year o f establishm ent is d e s ig -
nated as + lA u t.

Tem p - -  m ean seasonal tem perature.
PP T  - -  total seasonal p recip itation .
2N O B S--N um ber of plants observed  per year c la s s .

N ESTAB- -N um ber of plants established  per year c la s s .
(N um ber observed  co rre cte d  fo r  m ortality)
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the germ inating seed on the year o f establishm ent. The spring two 

years  p r io r  to establishm ent is entered as an im portant variab le , 

perhaps as an influence on the rodent populations im portant fo r  the 

subsequent caching of b itterbrush  seed or perhaps only due to random  

corre la tion . The rem aining three variab les , while entered by the 

com puter routine into the reg ress ion  m odel, add little to its p r e -

d ictability  .

S im ilar analyses w ere  run separately  on the p eriod  of good 

establishm ent p r ior  to about 1950 and the p eriod  of poor estab lish -

ment since 1950. The variab les entered into the reg ress ion  equation 

fo r  the period  of good establishm ent (A nalysis II, Table 11) are 

s im ilar to the variab les entered in A nalysis I although precip itation  

plays a m ore  im portant r o le . The variab les entered into the r e g r e s -

sion equation fo r  the period  o f poor establishm ent (A nalysis III,

Table 11) are entirely  d ifferent from  those entered in A nalysis I and 

A nalysis II. These com parison s indicate that d ifferent weather 

variab les are corre la ted  with establishm ent during the two time 

p er iod s . No significant d ifferen ces w ere  found in the weather v a r i -

ables between the two tim e p er iod s . I conclude from  this that changes 

in weather are  probably not the cause fo r  the decline in bitterbrush  

estab lishm ent.

Another analysis using the sam e 40 independent variab les was 

run with the observed  num ber of plants per year cla ss  rather than
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the number of plants established as the dependent variable (Analysis 

IV, Table 11). I was able to obtain a coeffic ient of only 18%. This 

lends som e support to the m ortality  co rre c t ion  assum ed ea r l ie r .  

Comparing Analysis I and Analysis IV it is apparent that a higher 

porportion  of the variability  in the number of bitterbrush per year 

c lass  is explained by temperature and precipitation if the number 

observed  per year class  is co rre c ted  for  m ortality  in the fashion 

indicated above rather than simply using the number observed .

Recom mendations for  Further R esearch

This p ro ject  uncovered as many questions as it has answ ered. 

Further investigation needs to be done on:

1. The e ffect of rodents and other sm all animals on the 

establishment of bitterbrush, both from  the stand-point of 

seed consumption and seed caching.

2. The relationship between production, i . e . ,  current annual 

growth, on ring width.

3. The e ffect of age on production.

4 . The e ffect of site, i . e . ,  elevation, slope and aspect e t c . ,  

on production.

5. The examination of areas that have had a h istory  of heavy

use by large herb ivores  as com pared  to areas with a

h istory  of light use in ord er  to com pare  age structure and
#

determ ine the e ffects  of intensity o f  use on establishm ent.



SUMMARY AND CONCLUSIONS

The prim ary  ob jectives of this study w ere  to determine the 

effects of weather and topographical site fa ctors  on the establishment, 

growth and v igor  of bitterbrush in the northern C olorado Front Range. 

Subordinate ob jectives w ere  the determination of the relative im p o r -

tance of vegetative reproduction as opposed to sexual reproduction 

and the impact of rodents on the recruitm ent of bitterbrush into the 

shrub population.

The field  w ork fo r  this study was p erform ed  during the sum m er 

months of 1969- The 25 plots sampled are  located in a study area 12 

to 35 m iles  w est of Fort  Collins, C olorado. The topographic site 

factors  ranged as follow s: elevations fro m  5900 to 8750 feet above 

sea level, aspects in all d irections except for the northwest quadrant 

and slopes fro m  7% to 64%. The laboratory w ork of stem p rep a ra -

tion, dating, and m easurem ent was p erform ed  during the winter of 

1969-70.

Fifty bitterbrush plants f r o m  each of the 25 plots w ere  selected  

on a random  sampling schem e. Each plant was m easured  fo r  crown 

height, crown meiximum diam eter, and crow n m inim um  diameter; 

in addition the percent dead m ateria l in the crow n was estim ated and 

the 'A ' soil horizon  depth was m easured . The 'A ' so il  horizon  was 

found not to be statistically  significant at p=0.05 fo r  all e ffects  on
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bitterbrush investigated. V igor and growth w ere  found to be influ-

enced by both topography and age. Vegetative regeneration and 

multiple plants at a point as indices of sexual reproduction as aided 

by rodent caches w ere  noted. It was apparent that reproduction fro m  

seeds is m ore  important in establishment than is vegetative layering. 

Rodents a ffect an approxim ately constant proportion  of the establish -

ment during any tim e period . The age structure and stem  diameter 

m easurem ents w ere  obtained fro m  stem  sections co llected  for  

laboratory  analysis.

It was shown that elevation, slope, and aspect all have an 

important influence on growth of b itterbrush. The v igor  however is 

affected pr im arily  by elevation. The establishment is influenced by 

all three topographic variab les .

The growth response  of bitterbrush and ponderosa pine to 

seasonal temperature and precip itation was estim ated. Bitterbrush 

does not appear to be seriously  m oisture lim ited however high spring 

tem perature may have an inhibitory e ffect on growth. Ponderosa  

pine appears to be slightly lim ited by early  winter m oisture conditions 

but m ore  ser iou sly  lim ited by high autumn tem peratures.

The influence of seasonal temperature and precip itation on the 

establishm ent of bitterbrush was a lso  investigated. Multiple step-

w ise  reg re ss io n  analysis indicated that spring tem perature is the 

best single p red ictor  of bitterbrush establishm ent. This was an
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interesting result since it was hypothesized that m oisture was the 

m ost important weather factor effecting establishm ent. There 

appeared to be no differential weather effects between the period  of 

good establishment p r io r  to 1950 and the period  of poor establishment 

since that t im e. A severe  lack of establishment during the period  

since 1950 casts considerable  doubt on the ability of bitterbrush to 

maintain its populations in this region under recent "natural" con d i-

tions .
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P lot 1.

P lot 1 is located w est of the road fro m  Rustic, Colorado, north to Red 
Feather Lakes, Colorado, an estinaated 2 m iles  north of R ustic . The 
vegetation on plot 1 is dominated by g rasses  and other herbaceous 
plants dense to the point of form ing sod. Forbs are varied  but second 
in abundance to g r a sse s .  The m ajor  shrub species is big sagebrush 
follow ed by mallow ninebark. Bitterbrush is third and last in im -
portance of the shrubs. Some sm all ponderosa pine and D ouglas-fir  
are invading the plot with larger trees around the edges . The soil is 
relatively deep and well developed.

P lot 2.

P lot 2 is located w est of Seven Mile Creek about one m ile  above its 
junction with the Poudre R iver at Rustic, C olorado. Situated on the 
lower extrem ity  of a relatively flat area, the center of the plot is on 
the break -lin e  between the flatter slope on the bench itself and the 
steeper shoulder of the bench as it falls off into Seven Mile Creek. 
Big sagebrush is the only woody species  of note on the upper two 
thirds of the bench. Ponderosa  pine trees up to about 8 feet tall are 
invading the area fro m  the lower end, now they cover  about one third 
the area . It is within these sm all pines that the bitterbrush is found. 
The 'A ' so il horizon  is less  deep on the steeper shoulder of the bench 
than on the flatter top portion w here in som e placed the soil is very  
stony.

P lot 3.

Plot 3 is located on the east side of Hewlett Gulch. T rees  include 
D ou glas -fir  and ponderosa pine with som e large Rocky Mountain 
juniper. The main shrub is true mountain mahogany; squaw currant, 
bitterbrush, and skunkbush are of le s s e r  im portance. Herbaceous 
vegetation consists  of a m oderate cov er  of g ra sses  and fo rb s .  The 
forbs  are m ore  abundant with the prim ary  one being fringed sa ge -
brush. The soil is generally  w ell developed with abundant stones. 
There is very  little evidence of grazing by dom estic  livestock  which 
is probably due to the steepness of the slope.

P lot 4.

P lot 4 is located on a SE facing slope of uniform  slope and aspect on 
the north r im  of the Seven Mile C reek drainage. The eastern  3 /4  of
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the plot is dominated by big sagebrush and bitterbrush in equal abun-
dance but is being invaded by som e sm all to m edium  sized  ponderosa 
pine. Herbaceous cov er  is sparse to m oderate in density with 
gra sses  being m ost important. The remaining w estern  1 /4  of the 
area is under large ponderosa pine trees where the ground surface 
is generally  barren  of vegetation and covered  with pine needles and 
cones . Sparsely scattered under this canopy one finds bitterbrush, 
com m on juniper, and kinikinik. Soils are generally better developed 
in the pure shrub portion than under the ponderosa pine canopy. 
Bitterbrush appears to be somewhat depressed  in the shade, probably 
due to grazing p ressu re , but the leaders appear norm al.

P lot 5.

P lot 5 is located on the north r im  of the Seven Mile C reek drainage 
under a fa ir ly  thin stand of ponderosa pine. The area is of uniform 
slope and aspect. Bitterbrush is the dominant shrub on the site with 
big sagebrush second. Herbaceous vegetation is sparse except for  
loca lized  patches where gra sses  are dominant. The soil is generally 
stony and only a few centim eters deep.

Plot 6.

Plot 6 is located on the north side of Buckhorn Canyon a cro ss  fro m  
the Crystal Mountain road. The site is dominated by ponderosa pine. 
The prim ary  shrub is bitterbrush with a m oderate amount of squaw 
currant, and le s s e r  abundance of wild rasp berry  and com m on juniper. 
The area shows no signs of dom estic  grazing although deer pellets 
are in fa ir abundance. The soil is generally  stony and m oderately  
w ell developed. The understory is sparse and about equally divided 
between g ra sses  and fo rb s .

P lot 7.

P lot 7 is located on the east side of Hewlett Gulch on a steep south-
easterly  facing area of uniform  slope and aspect. The only trees are 
a few ponderosa pine at the low er edge. True mountain mahogany 
dominates the plot, b itterbrush is of secondary im portance and the 
few squaw currant are widely scattered . The herbaceous understory 
is quite dense and cons ists  p r im arily  of g ra s s e s .  The co a rse  sandy 
soil is in terspersed  with 1 to 2 inch stones.
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Plot 8.

Plot 8 is located along the Old F low ers Wagon Road 200 m eters  east 
of the point at which it c r o s s e s  the Little South Fork  of the Poudre 
R iv er .  The area is of uniform  slope and aspect. The canopy co n -
sists of a m oderately  dense stand of ponderosa pine, many of which 
are only 20 to 25 feet tall. Fallen logs and charred  stumps give 
evidence of a past f ire  in the area . Herbaceous understory is sparse 
except in open glades where it is m oderately  dense. The bitterbrush, 
the dominent shrub, is relatively  dense ( 1-2 m eters  being an average 
spacing), com m on juniper is sp a rse . Bitterbrush is by far the m ost 
productive understory species  and probably m ore  productive than all 
the rest  com bined. The bitterbrush on this plot is relatively v igorous 
with an amazing number of sm all (supposedly young) plants and an 
exceptionally high proportion  of multiple plant locations. None of the 
bitterbrush are large, however the larger ones exhibit the ch a ra c -
terist ic  d ie -back  pattern. While the area is only 1 /4  m ile  fro m  the 
Little South F ork  of the Poudre R iver there is no evidence of grazing 
by dom estic  livestock . The 'A ' soil horizon  is thin and very  stony.

Plot 9.

Plot 9 is located north of Colorado Highway 14 about 1 m ile east of 
Kinikinik, C olorado. This relatively level area is dominated by big 
sagebrush, bitterbrush is second in im portance with Rocky Mountain 
juniper and squaw currant widely scattered . The herbaceous under-
story is com posed  chiefly of g ra sses  varying fro m  m oderately  dense 
to dense. A few ponderosa pine trees skirt the area on the north side. 
Grazing by dom estic  livestock  does not appear to occur although the 
area is only about 3 /8  m ile from  the Poudre R iver at a 10% slope.
The upper so il  is uniform ly sandy and dark co lored  through-out.

Plot 10.

P lot 10 is located on an easterly  facing slope west of an unnamed 
gulch north fro m  Hom esite, C olorado. The area, im m ediately south 
of an ea st-w est  fence line a cro ss  the gulch, is dominated by big 
sagebrush with bitterbrush second in abundance. Scattered Rocky 
Mountain juniper and squaw currant with v ery  sparse skunkbush are 
a lso  present. The herbaceous understory consists  pr im arily  of 
dense g ra s s e s .  A  half dozen large ponderosa pine are located  near 
the edges on the plot. There are numerous sm all bitterbrush and 
m ost of the b itterbrush appears quite v igorous with w ell developed 
lea d ers . There appears to be little or no grazing by dom estic
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livestock  on this plot, 
and fa irly  stony.

The soils  generally appear fa irly  deep ( 15 cm)

Plot 11.

Plot 11 is located on a gently sloping area south of Colorado Highway 
14 approxim ately 2 .5  m iles  east of Rustic, C olorado. The site is 
dominated by ponderosa pine with som e sm all fir  trees and large 
Rocky Mountain juniper. The wide variety  of shrubs present in -
cludes bitterbrush, true mountain mahogany, squaw currant, mallow 
ninebark, skunkbush, big sagebrush, and waxflower • The herbaceous 
understory varies  from  sparse to dense and consists  prim arily  of 
g r a sse s .  The soil generally has a fa irly  w ell defined 'A ' horizon  of 
fine sandy m aterial underlain by a much co a rse r  m ateria l. There is 
evidence of past use by dom estic livestock  but no water source  is 
apparent near at hand. There is a surprisingly  large number of 
sm all bitterbrush among other very  large plants which have spread 
radially but not vertica lly  and contain a high percent of dead m aterial 
in the crow n.

Plot 12.

Plot 12 is located north of C olorado Highway 14 about 1 m ile  east of 
Kinikinik, C olorado. This plot is on a steep southerly facing area 
north of plot number 9- This site is dominated by big sagebrush, 
bitterbrush, and squaw currant in order of im portance. Rocky 
Mountain juniper is sp a rse . The herbaceous vegetation is m oderately  
dense and is com posed  prim arily  of g ra sse s .  The southern edge of 
the plot contains a few ponderosa pine t rees .  The soil is fa ir ly  deep, 
being sifted in between the loose  rocks of the talus s lope. There is 
no evidence of grazing although the area is only an estim ated 1/2 
m ile fro m  the Poudre R iver .

P lot 13.

P lot 13 is located on a uniform  slope im m ediately east of the jeep  
trail running north fro m  Kelly F lats. The site is dominated by a 
m oderate to dense stand of bitterbrush, squaw currant is of secondary 
im portance, and scattered skunkbush and Rocky Mountain juniper are 
a lso  present. The herbaceous understory is m oderately  dense to 
dense and predominantly g ra s s e s .  Ponderosa  pines are present 
along the low er northern and eastern edges of the p lot. Although open 
to grazing this plot shows no evidence of grazing by dom estic
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livestock . The soil is generally  m oderately  deep and stony although 
som e places have only fine textured m aterial.

Plot 14.

P lot 14 is located on the north facing slope of the draw east a cross  
Colorado Highway 14 fro m  the Kelly Flats Campground. The site is 
dominated by true mountain mahogany, bitterbrush, squaw currant, 
skunkbush and Rocky Mountain juniper in ord er  of abundance. 
P onderosa  pine, although sparse, is the dominant tree .  These trees 
are generally  not m ore  than 20 feet tall. The herbaceous understory 
consists  prim arily  of m oderately  dense g ra sse s .  Grazing by d o m e s -
tic livestock  is evident on the gra sses  and forb s  but not on the 
shrubs. The soil is generally stony and of m oderate depth underlain 
by rotten granite.

P lot 15.

Plot 15 is located on a sm all bench which protrudes out from  the hill, 
east a c ro s s  C olorado Highway 14 fro m  the Big Narrow s P icn ic 
Ground. The bench is dominated by true mountain mahogany, b it te r - 
brush, skunkbush, squaw currant, se rv iceb erry , m edium  to large 
Rocky Mountain juniper, and m allow ninebark in order  of abundance. 
The northern half of the bench has no ponderosa pine and no b it te r - 
brush but true mountain mahogany is abundant. The plot is located 
on the southern half of the bench where both ponderosa pine and 
bitterbrush are present. The herbaceous understory consists  of 
sparse to m oderately  dense cover  of grass  with som e fo rb s .  The 
canopy consists  pr im arily  of sparse ponderosa pine with a few 
D ou g la s -f ir .  The soil is poorly  developed and extrem ely  stony for 
the m ost part. Although only 1 /4  m ile  from  the Poudre there 
appears to be no grazing by dom estic  livestock .

Plot 16,

Plot 16 is located east of the Little South F ork  road about 1 m ile  fro m  
its junction with C olorado Highway 14. The site is dominated by 
ponderosa pine. Bitterbrush is the main shrub species  with true 
mountain mahogany and squaw currant present in sm all amounts.
The herbaceous understory is sparse  to non-existent with grasses  
being m ost abundant. The area  is evidently lightly utilized by l iv e -
stock although it is far f r o m  w ater . The so il  is generally  thin and 
poorly  developed although not ex cess iv e ly  stony.
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Plot 17.

Plot 17 is located on a steep slope a cro ss  the Poudre R iver fro m  the 
Mountain Park Campground, The site is dominated by bitterbrush 
with fringed sagebrush, skunkbush, true mountain mahogany, and 
squaw currant also  present. The bitterbrush is in fa ir condition with 
long numerous lea d ers . The herbaceous understory is m oderately  
dense to dense, consisting prim arily  of g ra sse s .  A  few sm all 
ponderosa pine and large Rocky Mountain juniper are scattered over 
the plot. It appears that dom estic livestock  do not utilize the area 
although deer utilization is apparent. The soil is variable in depth, 
being developed on a rotten m icaceous granite parent m ateria l.

Plot 18.

P lot 18 is located on Seven Mile Creek about 2 m iles  fro m  Colorado 
Highway 14 on a fa ir ly  flat and level spot d irectly  a cross  the creek  
from  som e abandoned m ines. The site is of uniform  slope and aspect 
except for  a sm all gully running through it. The site is dominated by 
big sagebrush, bitterbrush, and squaw currant in order of abundance. 
A few scattered  ponderosa pine as w ell as a few D ou glas -fir  are 
found on the plot. The soil is w ell developed with stoniness being 
apparent only in the NE quadrant. The area has a heavy cov er  of 
grass and is heavily grazed by dom estic  cattle resulting in b it te r - 
brush which is hedged, som etim es sev ere ly .  This may explain the 
absence of old and dying bitterbrush plants.

Plot 19.

P lot 19 is located along the Moody Hill Pack tra il. The site is 
dominated by lodgepole pine and D ou glas -fir  with a sp arser  population 
of ponderosa pine. The lodgepole pine are very  dense in som e sm all 
groups. Bitterbrush is the predominant shrub, com m on juniper is 
of secondary im portance and waxflower is present in sm all quantities. 
The herbaceous understory is v ery  sparse with isolated sm all clumps 
of sedges and widely scattered fo rb s .  Most of the so il  surface  is 
covered  by needles and cones shed fr o m  the canopy. The 'A ' soil 
horizon  is v ery  thin with a very  stony sublayer which is frequently 
present to the su r face . There  is no sign of grazing by dom estic  
livestock . The bitterbrush here is generally  less  v igorous and m ore  
spindly in appearance than are stands in m ore  open a rea s .
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Plot 20.

P lot 20 is located im m ediately north of the Old F low ers Wagon Trail, 
1.3 m iles  w est of the Little South Fork  road on an area of uniform 
slope and aspect. P onderosa  pine dominate the site and range in size 
fro m  seedlings to mature trees  of 14-16 inches DBH. The spacing of 
the pines is such that an open canopy lets in abundant light and rain. 
The only shrub of note is bitterbrush which is m oderately  vigorous 
and ranges in size  from  near seedling size to crowns that are over 
2 m eters long. The herbaceous understory is sparse and consists 
chiefly  of g r a sse s .  The area is grazed by dom estic livestock  and 
som e of the bitterbrush, particularly  the lower portion of the plot 
which b ord ers  on the m ore  nearly level valley f loor , is m oderately  
to severe ly  hedged. The soil generally  has a thin 'A ' horizon  which 
is m oderately  stony with a relatively deep low er horizon . This site 
has been logged in the past with stumps of 12 inch and larger trees 
dotting the area .

Plot 21.

Plot 21 is located 200 m eters  north of Bennet Creek, .2 m iles  west 
of the junction o f  the Bennet Creek road and the Dadd's Gulch trail 
on an area of uniform  slope and aspect. A sparse canopy of ponde-
rosa  pine cov ers  the site . The shrub cover  consists  a lm ost entirely 
of bitterbrush with a few widely scattered  squaw currant. The 
herbaceous understory is v ery  sparse consisting m ostly  of g r a sse s .  
The 'A ' so il  horizon  is generally  quite w ell defined and very  thin. 
There is evidence of very  light grazing by dom estic livestock  with 
som e of the plants showing signs of hedging. The bitterbrush exists 
in all s izes  with a preponderance of sm all shrubs.

P lot 22.

P lot 22 is located about 300 m eters  north of Bennet Creek on the w est 
side of Salt Cabin Park on an area of uniform  slope and aspect with a 
v ery  sparse canopy of ponderosa pine. The shrubs are predominated 
by bitterbrush, scattered squaw currant and com m on juniper are 
also  present. The herbaceous understory, consisting m ostly  of 
g ra sses ,  is m oderately  dense to dense. The soil is variable  ranging 
fro m  a shallow 'A ' horizon  which is quite stony to a relatively  deep 
'A ' horizon  which is free  fro m  stones. The bitterbrush shows som e 
signs of light to m oderate hedging but is generally  in excellent con d i-
tion with a low percentage of dead crow n m ateria l and many long 
le a d e r s .
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Plot 23.

P lot 23 is located 155 m eters  north along the Little South Fork road 
fro m  its intersection  with the Old F low ers Wagon T ra il  and thence 
west 85 m eters  to the center of the plot. The site is of uniform  
slope and aspect under a m oderately  dense stand of ponderosa pine. 
Bitterbrush is the only shrub in abundance but som e scattered sm all 
com m on juniper is present. The herbaceous understory is chiefly 
g ra sses  and varies  from  sparse  to dense. The soil has generally  a 
shallow 'A ' horizon  but at som e points it is beyond 25 cm  deep. The 
bitterbrush is in fair condition with no exceptionally good or poor 
plants. The area is open to dom estic livestock  and appears to r e -
ce ive  light to m oderate utilization. This area  also  shows evidence of 
utilization by deer and elk.

Plot 24.

Plot 24 is located 150 m eters west of the pass and south of the Little 
South Fork  road as it enters the Bennet Creek drainage fro m  Colorado 
Highway 14. The site is dominated by ponderosa pine, D ou glas -fir  
is of le s s e r  im portance. Scattered Rocky Mountain juniper is a lso  
present. B itterbrush is the prim ary  shrub species  although som e 
com m on juniper is a lso  present. The los understory consists  p r i -
m arily  of kinikinik with g ra sses  and forb s  sparsely  scattered . O v e r -
all the understory is m oderately  dense. The so il is m oderately  stony 
with a fa ir ly  shallow 'A ' horizon . The area is open to grazing by 
dom estic  livestock  but only lightly utilized. Much of the bitterbrush 
has good leader growth but the stems are in generally  poor condition, 
especia lly  w here litter fro m  the overstory  is deep.

P lot 25.

Plot 25 is located on the west side of Dadd's Gulch .2 m iles south of 
the holding co rra ls  at C olorado Highway 14. This site is steep and 
rocky  lying on a slightly curved hill ( i . e .  with slightly varying 
aspect). The overstory  consists  of scattered  ponderosa pine and 
large R ocky Mountain juniper. The p rim ary  shrub species  is skunk- 
bush with bitterbrush and squaw currant being next in about equal 
abundance. The herbaceous under story  is m oderately  dense and 
consists  p r im arily  of g r a s s e s .  The 'A ' soil horizon  is generally  
quite deep and stony. Although open to dom estic  l ivestock  the steep -
ness of the hill evidently precludes their use of it.
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Data on individual bitterbrush plants
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Key to abbreviations used in Appendix 3

ID --P lan t identification  num ber 

C H T --C row n  height in cm .

C M X D --C row n  m axim um  diam eter in cm .

C M N D --C row n m inim um  diam eter in cm .

SM X D --Stem  m axim um  diam eter in m m .

SM N D --Stem  m inim um  diam eter in m m .

A D E P --D epth  in cm  of the 'A ' so il horizon  at the location  of each 

plant

ISTO N --Indication  of stony soil; 1 -so il  stony, 0-not stony 

C D E D --O cu lar estim ate o f the percent dead m ateria l in the crow n of 

each plant

IFU N --Indication  of fungus: 1-fungus present, 0 -n o  fungus 

A L A Y --N u m b er of rooted  points on decumbant branches per plant 

T O T L --T o ta l length o f all layers per plant (See ALAY)

R N U M --N um ber of plants rooted  per point 

Y O L D --Y ea r  of the oldest datable part of the stem  

Y E S T --E stim ated  year of establishm ent

N C O N --C onfidence code on the estim ated year of establishm ent
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U P 2 4 . 6 2 . 4 0 , 9 . 7 . 6 . 0 I S .  0 0 , 0 .  1 . 1 9 4 9 . 1 9 4 9 , 1
121 6 0 . 1 0 0 . 7 7 . 1 7 . i H . 1 0 . 0 1 0 .  0 0 . 0 .  1 . 1 9 2 3 , 1 9 1 4 , 2
1?? 5 5 . 6 9 . S 3 . 2 0 . n . ft . 0 4 0 .  0 0 . 0 ,  1 . 1 9 5 0 , 1 9 5 0 . 1
123 4 6 . 6 6 . 5 2 . 2 7 . 1 5 . 2 1 . 0 4 0 .  C 0 . 0 .  1 . 1 9 2 3 . 1 9 2 3 , 1
126 5 2 . 1 0 7 , 6 7 . 3 7 , 2 4 . 1 3 . 0 3 5 .  1 3 . 5 4 .  1 . 1 9 1 8 . 1 9 1 8 . 2
l ? a 4 4 . 7 8 , 6 5 . 1 8 . I S . 7 . 0 ftO. 1 0 . 0 .  1 . 1 9 2 7 , 1 9 2 7 . 1
120 4 3 . 1 0 3 . 5 7 . 8 . 8 , 1 7 . 0 7 0 ,  0 0 . 0 .  1 . 1 9 4 5 . 1 9 4 5 . 1
131 3 9 , 5 9 , 4 8 . 1 6 . 1 2 . I S . 0 3 5 .  0 0 . 0 .  1 , 1 9 5 0 . 1 9 4 1 . 2
133 3 3 , 5 2 . 4 4 . 2 4 , 1 7 . a . 0 7 5 ,  0 1 . 3 ft .  1 . 1 9 3 0 . 1 9 1 8 . 2
13S 4 S . 8 7 . 66  t 2 7 . 2 0 . 1 4 . 0 6 S .  0 0 . 0 .  I . 1 9 4 6 . 1 9 4 6 . 1
130 3 7 , 3 8 . 2 5 . 3 4 , 2 7 . 1 2 . 0 4 0 .  1 0 . 0 ,  1 . 1 9 4 3 . 193 ft . 2
1 PO 6 3 . 1 0 9 , 1 2 2 . 3 4 , 2 7 . 1 3 . 0 5 5 ,  0 0 . 0 .  1 . 1 9 4 3 , 1 93 S , 2
W1 ftH. 1 S 7 , 1 4 6 , 3 9 . 3 3 . 1 6 . 0 4 0 .  0 0 . 0 .  1 . 19.‘' 6 . 1 9 2 6 . 1I h 2 4 6 , 5 ? . 2 7 . 1 2 . 9 . I S . 0 4 0 .  1 0 . 0 .  1 . 1 9 4 5 , 1 9 4 5 . 1
1A3 2 2 . 2 3 . 1 5 . 1 0 . 7 . 1 5 . 0 5 .  0 c . 0 .  1 . 1 9 4 9 . 1 9 3 8 , 2
I A h 2 5 . 2 5 . 2 3 . 8 . 7 . 2 2 . 0 1 0 ,  0 0 , 0 ,  1 , 1 9 5 9 . 1 9 5 9 , 1
1A7 3 9 . 8 2 . 6 5 . 1 8 . 1 7 , 9 . 0 3 5 .  0 0 . 0 .  1 . 1 9 3 7 , 1 9 3 1 . 2
1A8 2 8 . 7 8 . 6 7 . 2 8 . 2 1 . 9 . 0 8 5 .  1 0 . 0 .  1 . 1 9 3 3 . 1 9 2 6 . 2
149 1 9 . 4 2 . 2 0 . U . 1 1 . 1 0 . 0 6 5 .  0 0 . 0 .  1 . 1 9 3 6 . 1 9 3 1 . 2
153 2 5 . 4 5 , 3 0 , 1 0 . ft . 9 , 0 2 5 ,  0 0 . 0 .  1 . 1 9 5 0 . 1 9 5 0 . 1
154 1 6 . 2 6 . 1 2 . 5 . 4 . I S . 0 SO.  0 0 . 0 .  1 . 1 9 5 0 . 1 9 5 0 . 1
136 3 6 . 5 5 . 3 7 , 1 1 . 8 . ft. 0 2 5 .  0 0 . 0 .  1 . 1 9 2 6 , 1 9 2 6 . 2
157 1 9 . 40 . 1 7 . 7 . 6 . 1 2 . 0 6 0 .  1 0 . 0 .  1 . 1 9 5 1 . 1 9 5 1 . 1
153 6 . 3 . 2 . 1 . 1 . 1 0 . 0 0 .  0 0 . 0 .  1 . 1 9 6 8 . 196 ft , 1
159 4 1 . 1 0 3 . 8 3 . 2 0 . 1 7 . 8 . 0 6 0 .  0 0 . 0 .  1 . 1 9 2 0 , 1 9 2 0 . 1
162 5 2 . 5 3 . 5 1 , U . 9 . 1 0 . 0 7 0 ,  1 0 . 0 .  1 . 1 9 4 8 . 194 f l . 1
163 2 4 . 1 3 . 1 4 , 1 6 . 1 5 . 1 2 . 0 0 .  0 0 . 0 .  1 . 1 9 ? 4 . 1 9 2 4 . 1
160 4 4  • 5 6 . 4 2 . 3 . 3 . 1 0 . 0 t o .  0 0 . 0 .  1 . 1 9 5 0 . 1 9 5 0 , 2
171 3 0 . 4 4 . 2 4 . 1 3 . 6 . ft . 0 2 0 .  0 0 . 0 .  1 . 1 9 5 5 * 1 9 4 6 . 2
17? 5 4 , 3 7 . 61 . 1 4 , 1 1 . u . 0 1 0 .  1 0 . 0 .  I . 1 9 5 0 . 1 9 3 7 . 2
174 2 4 . 3 2 , 2 8 . 9 , 6 . 5 . 0 AS. 0 0 . 0 .  1 . 1 9 5 0 . 1 9 5 0 . 1
175 41 . 6 5 . 5 4 , 21 . 1 6 . 1 0 . 0 4 0 .  0 0 . 0 .  1 . 1 94 B . 1 9 3 0 . 2
176 2 8 . 6 0 . 2 6 . 8 . 7 . ft . 0 1 5 .  0 0 . 0 .  1 . 1 9 4 6 . 1 9 4 6 . 1
177 2 2 . 3 3 . 1 8 . S . 5 . 7 . 0 5 ,  0 0 . 0 .  1 . 1 9 5 7 , 1 9 5 7 . 1
179 2 4 . 5 1 . 4 6 . 1 1 . 9 . ft. 0 6 5 .  1 0 . 0 .  1 . 1 9 4 2 . 1 9 2 4 . 2
J c4 4 7 . 4 9 . 7 0 . 2 1 . 1 8 . 4 . 0 4 5 .  0 0 . 0 .  1 . 1 9 4 7 , 1 9 3 0 . 2
166 3 9 . 1 0 4 , S I . I S . 1 4 . 5 . 0 4 0 .  1 1 . 1 3 ,  1 . 1 9 2 6 . 1 9 2 1 . 2
191 7 2 , 1 1 9 . 7 ft . 2 8 . 2 3 . 1 3 . 0 4 0 .  0 0 . 0 .  I . 1 9 2 4 . 1 9 2 0 . 2
192 2 1 . 3 9 . 2 5 . 4 , 3 . I S . 0 1 0 .  1 0 . 0 .  1 . 1 9 5 2 . 1 9 5 2 . 1
194 3 5 . 3 9 . 2 2 . 1 2 . 7 . 2 0 . 0 2 0 .  0 0 . 0 .  1 . 1 9 5 2 . 1 9 4 9 . 1
196 4 3 , 7 7 . 6 9 . 1 5 . 1 5 . 9 . c  . 6 0 ,  1 1 . 1 6 .  1 . 1 9 3 5 . 1 9 3 0 . 2
197 2 7 . 5 9 , 4 2 . 7 . 6 , ft . 0 2 0 .  0 1 . 7 .  1 . 1 9 5 0 . 1 9 5 0 . 1
I9 f l 6 2 . 8 3 . 6 7 . 3 0 . 2 0 . 6 . 0 7 5 .  0 0 . 0 .  1 . 1 9 4 4 . 1 9 3 6 . 2
102 8 7 . 1 4 7 . 1 3 9 . 3 0 . 2 6 . 9 . 0 5 5 .  0 0 . 0 .  1 . 1 9 2 4 . 192^.. 2
1C4 6 2 . 7 4 . 4 1 . 1 0 . 9 , 1 0 . 0 S .  0 0 . 0 .  1 . 1 9 5 2 . 1 9 5 2 . 1
105 3 4 , 3 5 . 2 8 . 1 1 . 9 . 1 1 . 0 1 0 .  0 0 . 0 .  1 . 1 9 4 7 , 1 9 3 7 . 2
107 4 9 . 4 8 . 4 3 . 1 9 . 1 5 . I S . 0 1 5 .  0 0 , 0 .  1 . 1 9 4 8 , 1 9 4 8 . 1
108 3 2 . 4 3 . 3 0 . 9 . 7 . 9 . 0 6 5 .  0 0 . C . 1 . 1 9 4 3 . 1 9 4 3 . 1
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DATA rO«? PUTS p l o t  NUMBER 2
c o l l e c t e d  0 7 - 1 6 - 6 9  PLOT RADIUS «  7 5 .  FEET
DENSITY o r  PUTR -  3 -  ABSOLUTE < I - 3 )
DENSITY o r  PUTR -  2 -  RE LAMVE TO OTHER BROWSE SPP PRESENT ( 1 - 4 )

ASPECT s 8 0 .  D E G mag TR Er n u mb e r  21 MAGNETIC A7IMUTH TO TREE 9 d i s t a n c e  to TP Fr 1 9  S T E P S
SLOPE s 1 9 ,  PERCENT T R E E  NUHBFO 22 MAGNETIC A7IMUTH TO t r e e 213 d i s t a n c e  to T P r r 100  STEPS
e l e v a t i o n s 7 5 0 0 .  r E c T ( M S L » TREE n u mb e r  23 m a g n e t i c AZIMUTH TO TREE 326 d i s t a n c e  to T p r r 60  STEPS

10 CHT CMXO CMNO SMXO . SMND AOEP ISTON COED i r u N ALAY’ TOTL PNUM YOLO YEST NCON
K3SSS 3SSS SSBSSSSSSS:SSBSSSSSS:■ss xassB BSBBS3SBBB BBSSSBB BBBBVSBSBBSSBSSBBSSBBSSSSSSBSSSBBBBSBSSBSBa:SSS3B.BBBBBBSSBS BSSSSSBBBSsaaj
2 1 0 4 7 . 7 6 . 5 5 . 1 8 . 1 4 . 1 5 . 0 4 5 . 0 0 . 0 . 1 . 1 9 3 4 . 1 9 2 0 . 2
213 61 . 92. 6 3 . 27. 2 4 . 1 1 . 0 3 0 . 0 0 . 0 . 1 . 1 9 3 8 , 1 9 3 8 . 1
214 5 2 . 9 9 , 78. 2 3 . 2 2 . 8. 0 4 0 . 0 0 . 0 . 1 . 1 9 4 1 . 1941 . 1
217 3 6 . 4 0 . 3 2 . 1 3 . 9 , 9 . 0 4 5 . 0 0 . 0 . 1 , 1 9 4 6 , 1 9 4 6 . 1
2 IB 5 1 . 5 1 . 5 0 . 1 3 . 1 2 . 1 0 . 0 5 . 0 0. 0. 1 . 1 9 4 7 , 1 9 4 7 . 1
221 9 3 . 2 0 9 . 1 6 9 . 4 6 . 4 0 . 7 . 0 6 5 . 0 0 . 0. 1 . 1 9 1 1 . 1 9 1 1 . 1
229 7 6 . 1 0 4 . 8 4 . 2 6 . 2 4 , 8 . 0 3 0 , 0 0, 0. I . 1 9 2 5 . 1 9 2 5 . 1
233 2 4 . 1ft . 1 3 , 1 4 . 6 . 1 2 . 0 1 0 . 0 .  0* 0. 1 . 1 9 5 0 . 1 9 5 0 , 1
23fi 3 3 . 4 6 . 3 3 . 1 1 . 1 0 . 1 3 . c 20. 1 0, 0 . 1 . 1 9 4 8 . 19A 8 . 1
239 5 8 . 1 0 7 . 3 5 , 3 2 . 2 3 . 1 1 . 0 5 5 . i 0. 0. 1 . 1 9 4 3 . 1 9 2 L . 2
24? 5 6 . 1 0 7 . 1 0 2 . 3 0 . 2 2 , 7 , 0 2 0 , 0 0. 0 . 1 ^ 19<»6. 1 9 2 0 . 3
2 43 4 9 . 7 5 . 7 4 . 2 1 . 1 6 . e . 0 1 5 . 0 0 . 0 , 1 « 1 9 3 9 . 1 9 3 9 . 1
247 4 7 . 5 1 . 4 9 . 1 3 . 1 0 . 8. c 1 5 . 0 0 . 0 . 1 . 1 9 4 9 . 1 9 4 9 . 2
24fl 3 7 . 9 3 . 6 9 . 1 9 . 1 6 . 1 7 . 0 2 5 . 1 1 . 2 8 . 1 . 192i». 1 9 2 4 . 1
249 8 3 . 1 8 8 , 1 4 2 . 4 8 . 4 1 . 1 3 , 0 6 0 . 0 0 . 0 . u 1 9 1 2 , 1 9 1 0 . 1
251 5 3 . 7 5 . 7 2 , 2 1 . 1 9 . 2 5 . 0 4 0 . 0 0 . 0 . 1 . 1 9 2 6 . 1 9 1 8 . 2
2 52 5 9 . 1 0 9 . 6 7 . 2 4 . 1 9 . 8 . 0 4 5 . 0 0 . 0 . 1 . 1 9 1 9 , 1 9 ) 9 . 2
254 4 9 . 8 9 . 8 9 . 1 9 . 1 6 0 . 6 . 0 6 0 . 0 0 . 0 . 1 . 1 9 3 4 . 1 9 2 5 . 2
259 8 4 , 1 4 2 . 1 2 3 , 3 0 . 2 3 . 2 5 , 0 4 0 . 0 0 . 0 . 1 . 1 9 3 3 . 1 9 2 0 . 2
2Sl 8 4 . 1 2 6 . l i e . 3 8 . 3 1 . 2 5 , 0 I S . 0 0 . 0 . 1 . 1 9 3 5 . 1 9 3 5 . 1
262 4 6 . 8 2 . 4 6 . 1 3 . 1 0 . 2 5 . c 2 0 . 0 0 . 0 . 1 . 1 9 5 0 . 1 9 5 0 . 1
2 63 5 1 . 1 0 3 . 9 3 . 1 8 . 1 7 . 2 5 , 0 2 0 . 0 0 . 0 . 1 . 1 9 3 8 , 1 9 3 8 . 1
264 8 4 , 1 4 0 . 1 3 0 . 3 2 , 2 7 . 2 0 , 0 6 5 . 0 0 , 0 . 1 . 1 9 2 6 . 1 9 2 6 . 1
265 5 5 . 1 2 4 , 1 1 3 . 2 3 . 1 2 . 2 5 . 0 3 0 . 0 0 . * 0 . 1 . 1931 . 1 9 2 4 . 2
2 67 2 9 . 5 8 . 2 7 . 9 . 7 , 2 5 . 0 1 5 . 0 0 . 0 . 3 . 1 9 5 0 . 1 9 5 0 . 1
271 7 1 . 1 5 1 . I C 9 . 3 6 . 2 9 . 2 5 . 0 3 0 . 0 0 . 0 . 1 . 1 9 2 7 . 1 9 2 7 . 1
2 72 6 4 . 1 0 0 . 9 5 . 2 6 , 1 5 , 2 5 . 0 3 0 . 0 0 . 0 . 1 . 1 9 4 0 . 1 9 1 7 . 2
274 7 5 . 1 5 7 . 1 3 8 . 2 5 , 2 3 . 2 5 . 0 5 5 , 0 0 . 0 . 1 , 1 9 2 7 , 1 9 2 5 . 2
275 6 8 . 1 2 2 . 9 6 . 2 7 , 2 2 . 2 5 . 0 3 0 . 0 0. 0 . 1 . 1 9 3 5 . 1 9 2 4 . 2
276 8 1 . 1 3 8 . 1 0 8 . 3 2 . 2 6 . 2 5 . 0 3 0 . 0 0. 0 . 1 . 1 9 3 3 . 1 9 3 3 . 1
279 e i . 1 3 3 . 84. 2 9 . 2 6 . 2 5 . 0 8 0 . 0 0 . 0 . I . 1 9 1 2 . 1 9 1 2 . 1
280 1 0 7 . 1 2 6 . 1 0 6 . 4 4 . 3 3 . 1 4 . 0 6 5 . 0 0 . 0 . 1 . 1 9 1 4 . 1 9 1 4 . 1
261 5 4 . 7 4 . 7 1 . d . 6 . 1 0 . 0 I S . 0 c . 0 . 1 . 1 9 5 1 . 1 9 5 1 . 1
262 3 6 . 5 3 . 3 0 . 1 1 . 1 0 . 1 0 . 0 1 5 , 0 0 . 0 . I . 19<*7, 1 9 4 7 . 1
264 4 1 . 8 0 . 6 2 , 1 1 . 1 0 . 2 3 . 0 2 0 . 0 0 . 0 . 1 . 1 9 5 1 , 1951 . 1
2 35 5 3 , 9 0 . 7 4 . 1 3 . 1 1 . 2 5 . 0 2 5 , 1 1 . 2 5 . 1 . 1 9 4 9 . 1 9 4 9 , 1
286 7 6 , 2 2 9 . 1 7 3 . 4 1 , 4 0 . 1 9 . 0 4 5 . 0 1 , 2 5 . 1 . 1 9 1 6 , 1 9 1 6 . 1
2?ft 4 3 . 9 7 . 8 5 . 1 7 . 1 5 , 2 5 . 0 1 0 . 0 0 . 0 . 1 . 1 9 4 7 . 1 9 4 7 . 1
269 5 5 . 1 2 0 . 9 9 . 2 3 . 1 9 . 2 5 . 0 2 0 , 0 0 . 0 . 1 . 1 9 2 3 , 1 9 2 3 . 1
290 2 7 . IS f l . 1 5 3 . 1 7 . 1 4 , 2 5 . 0 9 5 . 0 0 . 0 . 1 . 1 9 3 3 . 1 9 3 3 , 1
2 92 7 9 . 1 1 7 . 8 5 . 3 1 . 2 4 . U . 0 4 5 . 0 0 . 0 . 1 . 192A , 1 9 3 4 . 1
2 93 8 9 . lO S . 9 1 . - 1 . - 1 . I S . 0 4 0 . 0 0 . 0 . 1 • - 1 . “ 1 • - 1
2 94 91 . 2 0 0 . 1 4 9 , 3 3 . 2 9 . 2 5 . 0 4 0 . 0 0 . 0 . 1 . 1 9 2 4 . 1 9 2 4 . 1
2 95 4 9 . 7 1 , 6 1 . 1 0 . 8 . 2 5 . 0 s. 0 0 . 0 . 1 , 19«*3. 1 9 4 3 . 1
296 6 0 . 1 0 6 . 1 0 0 . 2 0 . 1 9 . 2 5 . 0 4 0 . 0 0 . 0 . 1 . 1 9 4 3 . 1 9 4 3 . 1
2 98 44. 7 2 . 3 6 . 1 0 . 9 . 2 5 . 0 2 0 . 0 0 . 0 . 1 . 1 9 5 0 . 1 9 5 0 . 1
201 2 8 . 3 9 . 3 7 . 6 . s. 2 5 , 0 1 5 . 0 0 . 0 . 1 . 1 9 5 2 . 1 9 5 2 , 1
2C7 2 7 . 3 0 . 2 7 . 6 . 5 . 1 2 . 0 1 0 . 0 0 . 0 . 1 , 1 9 4 6 . 1 9 4 6 . 2
2 08 2 5 . 4 5 . 3 1 . 5 , u . 0 2 0 . 0 0 . 0 . 1 . 1 9 5 9 . 1 9 5 3 . 2
2 0 9 5 5 . 8 3 . 7 9 . 1 3 . 1 2 . 1 6 . 0 5 . 0 0 . 0 . 1 . 1 9 5 0 . 1 9 5 0 . 1
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DATA TOP PUTR PLOT NUMSFP 
COl LECTEO 0 7 - 2 1 - 6 P  
DENSITY o r  PUTR -  I  -  ABSOLUTE ( 1 - 3 )

PLOT PAOlUS ■ loo. FEET

DENSITY OF PUTO -  1 •  RELATIVE TO OTHER BROWSE SPP PRESENT ( l - « )

ASPECT a 2 5 0 .  0E6 HAG TREE NUH0FR 31 MAGNETIC A7IMUTM TO TREE 168 d i s t a n c e  TO TREF 4 0  STEPS
SLOPE » 5 5 .  PERCENT TREE NUMBER 32 MAGNETIC A7IMUTH TO TREE 2 25 d i s t a n c e  t o  TREF 3 2  STEPS
ELEVAT ION*  '6 0 0 0 .  FEET(H SL) TREE NUMBER 33 MAGNETIC AZIMUTH TO TREE 330 d i s t a n c e  TO TCFF 4 9  STEPS

10 CHT CHXO CWND SMXD SMNO AOEP ISTON CDEO I F U i a l a y TOTL RNUM YOLO YEST NCO>
t s s s x s s s s s a a a a SSSSS:B s s s s s s s s a i c s a s & s a a a a s s s s s a a a m s a a a a s a a a a a a a a a ( a a s s a a a a a a a c a a a a a a s s a a a a a a a a a a a a a a s a a a a a a s x s s s a a a s s s a a a a a a a s j
310 9 6 . 2 4 2 . 1 8 2 . 5 3 , 3 4 . 1 5 . 0 4 0 . 0 0 . 0 .  1 . 1 9 2 9 . 1 9 1 8 . 2
312 1 3 6 . 2 2 0 . 1 1 9 , 3 6 . 3 4 . 2 5 . 0 3 0 . 0 0 . 0 .  1 . 1 9 2 7 . 1 9 2 7 , 1
313 6 4 . 8 8 . 5 4 , 1 4 . 1 0 . U . 0 2 0 . 0 0 * 0 .  1 . 1 9 4 9 . 1 9 4 9 , 1
3 14 6 2 . 1 1 8 . U S . 1 5 . 1 3 . 2 5 . 0 2 0 . 0 0 . 0 .  1 . 1 9 4 0 . 1 9 4 0 . 1
315 6 5 . 1 1 8 . 1 1 6 . 2 2 . 1 9 . 9 . 0 5 . 0 1 . 1 6 .  1 . 1 9 4 5 . 1 9 4 5 . 1
3 16 5 1 . 8 5 . 6 1 . 1 4 . 1 2 . 1 0 . 0 1 0 . 0 0 . 0 .  1 . 1 9 4 9 . 1 9 4 9 , 1
319 1 0 0 . 1 8 7 . 1 6 3 . 3 5 . 3 1 . 1 0 . 0 2 0 . 0 0 . 0 .  1 . 1 9 4 8 . 1 9 4 8 . 1
321 6 7 , 1 6 5 . U S . 3 8 . 3 4 , 8 . 0 2 0 . 0 0 . 0 .  1 . 1 9 4 6 . 1 9 1 5 . 3
325 1 1 5 . 1 8 6 . 1 3 9 . 5 2 . 4 6 . 6 . 0 5 5 . 0 0 . 0 .  1 . 1 9 5 0 . 1 9 2 6 . 2
326 9 5 . 1 3 6 . 1 2 8 , 3 2 . 2 3 . 1 0 . 0 I S . 0 0 . 0 .  1 , 1 9 4 5 . 1 9 4 5 . 1
3 27 4 7 . S 3 . 3 5 . 7 . S . 5 . 0 1 0 . 0 0 . 0 .  1 , 1 9 5 1 , 1 9 5 1 . 1
33C 4 2 . 4 3 . 2 3 . 4 . 4 . 6 . 0 5 . 0 0 . 0 .  1 . 1 9 5 7 . 1 9 5 7 . 1
332 6 4 , 6 3 . 4 2 , 1 2 . 8 . - 0 . 3 5 . 0 0 . 0 .  1 . 1 9 5 2 . 1 9 5 2 .
334 6 3 . 1 4 6 . 6 9 . 2 5 . 2 0 . 8 . 0 3 0 . 0 0 . 0 .  1 . 1 9 4 4 , 1 9 2 4 . 2
336 4 9 . 7 8 . 5 7 , 1 2 . 1 0 . 1 2 . 0 5 , 1 0 , 0 .  1 . 1 9 4 2 . 1 9 4 2 . 1
336 1 ? 6 . 4 1 4 , 2 5 0 , U 3 . 1 0 9 . I Z . 0 6 0 . 0 0 . 0 .  1 . 1 6 8 9 . 1 8 5 0 . 4
340 8 1 . 1 4 4 . 1 3 1 . 5 7 . 4 2 . 1 5 . 0 8 0 . 0 0 . 0 ,  1 . 1 9 0 0 . 1 8 8 5 . 2
341 6 0 . 2 9 0 . 1 9 3 . 7 7 . 4 2 . 1 6 . 0 7 0 , 0 0 . 0 .  1 , 1 8 8 8 , 1 8 6 0 . 3
342 4 7 . 9 2 . 5 2 . 1 4 . 1 1 . 7 . 1 zo. 0 0 . 0 .  1 . 1 9 4 6 . 1 9 4 4 . 2
347 6 7 , 1 1 5 . 8 6 . 2 1 . 1 7 . I S . 0 8 0 . 0 1 . 6 0 .  u 1 9 4 3 . 1 9 3 0 . 2
34S 6 7 . 1 5 6 . 1 4 9 . 3 7 . 2 9 . 1 0 . 0 6 0 . 0 3 . 1 7 6 .  1 . 1 9 1 7 . 1 9 1 3 , 2
351 8 8 . 2 0 4 . 1 2 2 . 3 9 , 2 9 , 1 7 . 0 4 0 , 0 0 . 0 .  1 , 1 9 3 4 . 1 9 2 6 , 2
356 5 7 . 1C 5. 6 4 . 1 6 . I S . 9 . 0 * 0 . 0 0 . 0 .  1 . 1 9 4 2 . 1 9 4 2 . 2
357 1 1 7 , 1 8 4 . 1 5 7 . 4 2 . 2 9 . 2 5 . 0 8 0 . 0 0 . 0 .  1 . 1 9 1 6 . 1 9 0 7 . 2
360 4 5 . 1 4 8 . 1 2 3 . 5 2 . 3 6 . 1 5 . 0 8 5 . 0 0 . 0 .  1 . 1 9 0 2 . 1 8 7 5 . 3
365 8 2 . 2 2 1 . 1 7 3 . 3 9 . 3 0 . 1 1 . 1 2 5 . 0 0 . 0 .  1 . 1 9 1 3 . 1 9 0 7 . 2
366 5 9 . 1 3 2 . 8 9 . 1 8 . 1 6 . 1 7 . 0 2 5 . 0 0 . 0 .  1 . 1 9 5 0 . 1 9 4 3 . 2
36A SO. 1 1 2 . S I . 1 5 . 1 4 . 9 . 0 4 5 . 1 0 . 0 .  1 . 1 9 4 4 , 1 9 4 4 . 1
370 6 8 . 2 0 J . 1 1 0 . 3 7 , 3 6 , 1 3 . 0 2 5 . 0 0 . 0 .  1 . 1 9 1 9 . 1 9 1 3 . 2
371 5 9 . 2 0 7 , 1 0 6 . 4 4 . 3 5 . 1 6 . 0 6 5 , 0 0 . 0 .  1 . 1 8 6 2 . 1 8 8 2 . 1
373 2 3 . 4 8 . 3 2 . 1 ? . 6 . - 0 . 1 1 5 . 0 0 . 0 .  1 . 1 9 6 3 . 1 9 5 3 . • 2
374 6 9 . 9 4 . 9 7 . 2 4 . 1 9 . 7 . 0 1 5 . 0 0 . 0 .  1 . 19<.8. 1 9 4 0 , 1
3 76 8 5 . 1 0 4 . 1 5 8 . 3 5 . 2 9 . 2 0 . 0 6 0 . 0 0 . C . 2 . 1 9 3 2 . 1 9 2 4 . 2
378 8 5 . 1 3 9 . 1 5 8 . 2 9 . 2 4 . 2 0 . 0 6 0 . 0 0 . 0 .  1 . 1 9 4 1 , 1 9 3 6 . 2
379 112. 1 7 9 . 1 6 3 . 5 2 . 4 5 . 1 2 . 0 7 5 . 0 0 . 0 .  1 . 1 9 3 6 . 1 9 2 0 . 2
333 8 6 . 1 6 3 . 1 3 7 , 2 8 . 2 6 . U . 0 2 0 . 0 0 . 0 .  2 . 1 9 4 5 . 1 9 4 5 . 1
388 6 6 . 1 8 5 . 1 2 8 . - I . - 1 , 2 5 . 1 SO. 0 0 . 0 .  1 . - 1 . - 1 . - 1
390 6 3 . 9 0 . 8 3 . 1 6 . 1 4 . 1 2 . 1 I S . 0 0 . 0 .  1 . 1 9 4 8 . 1 9 4 0 . X
391 1 1 9 . 2 8 7 . 1 9 1 . 6 0 . 4 3 . 2 5 . 1 2 5 . 0 1 . 4 5 .  1 . 1 9 1 6 . 1 9 1 6 . 1
393 1 1 5 . 1 5 4 . 1 4 0 . 3 1 . 2 8 . 8 . 1 I S . 0 2 . 2 2 .  1 . 1 9 4 5 , 1 9 4 5 . 1
396 1 2 9 . 2 2 6 . 1 7 8 , 5 4 . 4 3 . 2 5 . 1 3 5 . 0 0 . 0 .  1 . 1 9 3 6 . 1 9 3 6 . 1
398 4 2 . 8 2 . 7 0 . 1 3 . 1 0 . 5 , 0 0 . 0 0 . 0 .  1 . 1 9 6 2 , 1 9 6 2 . 1
300 5 6 . 1 0 9 . 8 7 . 1 6 . 1 5 . 1 2 . . 0 2 0 . 0 c . 0 .  1 . 1 9 4 6 . 1 9 4 6 , 1
3C1 1 0 6 . 1 5 2 . 1 3 3 . 3 9 . 2 9 . 2 5 . 6 4 0 . 0 0 . 0 .  1 . 1 9 3 5 . 1 9 1 5 . 2
30? 8 6 . 1 3 2 . 8 5 . 2 8 . 2 0 . 2 5 . 1 2 5 , 0 0 . 0 .  1 . 1 9 4 5 , 1 9 4 5 . 1
303 6 6 . 7 7 . 6 6 . 2 3 . 1 1 . 1 0 . 1 * 5 . 0 0 . 0 .  1 . 1 9 4 5 . 1 9 4 5 . 1
304 7 6 . 1 8 9 . 1 6 5 . 4 1 . 3 3 . 1 2 . 0 4 0 , 0 0 . 0 ,  1 . 1 9 3 2 . 1 9 1 1 . 2
305 8 8 . 1 1 3 . 9 5 . 1 9 . 1 5 . 9 . 0 1 5 . 0 0 . 0 .  1 . 1 9 4 5 . 1 9 4 5 . 1
3 06 7 1 . 9 2 . 7 3 . 1 9 . 1 3 . d . 0 1 5 . 0 0 . 0 .  1 . 1 9 4 9 , 1 9 4 9 , 1
3oa 7 7 . 1 3 2 . 1 0 9 . 3 6 . 2 1 . 9 . 0 SO. 0 0 . 0 .  1 . 1 9 3 3 . 1 9 2 3 . 2
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OATA rOR PUTR PtOT NUM0FR 
COLL^CTEH 0 7 - 3 2 - 6 9 PLOT RADIUS « 1 2 5 .  FEET
DENSITY OF PUTP - 3  - ABSOLUTE ( 1 - 3 )
DENSITY Or o u TR - 3 - r e l a t i v e TO OTHFfi' BROWSE SPP PRESENT (1 - 4 )

ASPECT s 1 3 0 . DEO MAG TREF NUmBEO 41 MAGNETIC A7TMUTM TO t r e e 20 DISTANCE TO TRFP 2 STEPS
SLOPE * 2 6 . PERCENT TREE NUMBER 4 2 MAGNETIC AZIMUTH TO TREE 2S0 d i s t a n c e TO TREP 5 STEPS
e l e v a t i o n s 8 7 5 0 . FEET(MSL) TREP NUMBER 4 3 MAGNETIC AZIMUTH TO TREE 17S DISTANCE TO TREE 9 STEPS

10 CHT CMXD Cmn D SMXO Smn D ADEP i s t o n CDEO i e u n ALAY TOTL PNUM YOLO VEST NCON
SSSSSKS 5SS 3««S SBSSSS ■SSSSSSS SSBS3SBB K s s s s s c a s ■ aassas umBmmammmmm ■sBsxsa ■■BSSSSSS ■SSSBBCK ■■Bsssa BBSBSBBBB BSSS3SBSBSSS3BB SBBESBI

411 4 3 . 9 3 . 6 8 . 3 1 , 2 2 . 2 5 . 0 2 5 . 0 0 . 0 . 1 . 1 9 3 2 , 1 9 3 2 . 1
4 12 4 3 . 1 2 1 . 1 1 4 . 3 0 . 2 5 . 2 5 . 1 2 5 . 0 1 . 3 1 . 1 . 1 9 3 1 . 1 9 2 0 , 2
<>1A 2 7 , 9 9 . 7 6 . 2 0 . 1 8 . 1 4 . 1 2 5 . 0 1 . 2 8 . 1 . 1 9 1 7 . 1 9 1 7 . 2
AIS 3 3 . 9 6 . 6 8 . 3 1 . 2 5 . 2 5 . 0 3 0 . 0 1 . 5 4 . 1 . 1 9 1 4 . 1 9 1 4 . 1
A17 1 7 . 4 8 . 2 8 . 8 . 6 . 1 6 . 0 1 0 . 0 0 . 0 . 1 . 1 9 4 7 . 1 9 4 7 . 1
4 22 7 1 . 2 2 2 . 9 1 . 3 6 . 2 6 . 1 1 . 0 7 0 . 0 0 . 0 . 1 . 1 9 1 7 , 1 9 0 2 . 2
4 23 6 8 . 1 8 6 . 2 1 . 3 1 . 2 3 . 1 4 . 0 4 0 . 0 0 . 0 . 1 . 1 9 0 3 . 1 9 0 3 , 1
4 25 5 9 . 1 6 6 . 1 2 5 . 3 9 . 3 2 . 2 5 . 0 2 5 . 0 0 . 0 . 1 . 1 9 3 0 . 1 9 0 0 . 3
A26 3 5 . 5 7 . 3 2 . 9 . 8 . 2 5 . 0 4 0 . 0 0 . 0 . 1 . 1 9 4 3 . 1 9 3 4 . 2
427 S I . 8 8 . 6 9 . 2 6 . 2 2 . 1 8 . 0 4 5 . 0 0 . 0 . 1 . 1 9 1 9 , 1 9 1 9 . 1
431 3 7 . 5 8 . 4 1 . 2 0 . 1 2 . 1 2 . 0 5 0 . 0 0 . 0 . 1 . 1 9 3 9 . 1 9 3 0 . 2
432 2 9 . 5 7 . 4 8 . 1 2 . 1 2 . 1 1 . 0 ) 0 . 0 0 . 0 . !• 1 9 4 7 , 1 9 4 7 . 1
434 2 9 . 9 1 . 7 6 . 3 5 . 2 5 . 7 . 1 1 5 . 0 2 . 7 4 . 1 . 1 9 0 9 , 1 9 0 9 , 2
4 35 2 8 . 7 5 . 6 6 . 2 3 . n . 2 5 . 1 2 0 . 0 0 . 0 . I . 1 9 3 0 . 1 9 3 0 . 1
4 36 1 0 . 1 9 . 1 7 . 6 . 5 . 2 5 . 1 6 0 . 0 0 . 0 . 1 . 1 9 5 5 , 1 9 S 5 . 1
440 5 8 . 1 0 7 . 6 5 . 3 2 . 3 1 . 1 1 . 0 3 5 . 0 0 . 0 . I . 1 8 9 6 . 1 8 9 6 . 2
445 2 6 . 4 9 . 4 7 . 1 6 . 1 0 . 6 . 1 1 5 . 0 0 . 0 . 1 . 1 9 2 4 . 1 9 2 4 . 2
4 46 5 4 , 1 4 0 . 8 6 . 3 3 . 2 9 . 7 . 0 5 0 . 0 0 . 0 . 1 . 1 9 0 0 . 1 8 9 7 . 2
448 3 0 . 6 8 . 6 1 , 2 1 . 1 8 , 4 . 0 1 0 . 1 0 . 0 . I . 1 9 3 3 , 1 9 3 3 . 1
449 5 7 . 1 0 1 . 7 5 . 3 5 . 2 5 . 2 5 . 1 5 5 . 0 0 . 0 . 1 . 1 9 0 3 , 1 9 0 3 . 1
4 53 4 3 . 1 3 8 . 1 1 2 . 3 5 . 3 4 , 7 . 0 4 0 . 0 3 . 1 0 9 . 1 . 1 9 1 6 . 1 8 9 0 . 3
454 4 5 . 1 5 6 . 1 0 9 . 3 3 . 2 8 . 4 . 1 9 0 . 0 0 . 0 . 1 . 1 9 2 5 . 1 9 0 4 . 3
455 1 7 . 4 2 , 2 8 . 1 5 . 9 , 9 . 0 5 . 0 0 . 0 . 1 . 1 9 5 2 . 1 9 4 7 . 2
4 56 4 5 . 1 2 2 . 1 0 3 . 3 1 . 2 9 . 1 0 . 0 1 5 . 0 0 . 0 . 1 . 1 9 3 0 . 1 9 3 0 . 1
457 6 3 . 1 6 8 . 1 0 5 . 3 2 . 2 1 . 1 4 . 0 6 0 . 0 2 . 7 1 . 1 . 1 9 0 9 . 1 8 9 7 . 3
4 58 2 2 . 4 4 . 2 9 , 1 5 , 9 . 1 2 . 0 3 5 , 0 0 . 0 . U 1 9 3 7 . 1 9 3 7 . 2
461 3 5 . 1 1 4 . 6 3 . 2 9 , 2 6 . 2 5 . 0 4 5 . c 1 . 2 8 . 1 . 1 9 4 6 . 1 9 2 0 . 4
4 64 2 0 . 5 1 . 5 1 . 1 6 . 1 5 . : o . 0 2 0 . 0 0 . 0 . 1 . 1 9 1 7 . 1 9 1 7 . 2
466 2 5 . 7 3 . 6 4 , 1 6 . 1 0 . 1 2 . 1 1 5 . 0 0 . 0 . 1 . 1 9 1 6 . 1 9 1 6 . 1
4 67 4 2 . 1 4 4 . 1 3 3 . 4 4 . 3 1 . 9 . 0 2 5 , 0 1 . 4 6 . 1 . 1 9 1 3 . 1 9 0 8 . 2
46-5 6 4 . 1 6 2 . 1 0 6 . 6 2 . 5 5 , 7 , 0 3 0 . 0 0 . 0 . 1 . 1 9 0 4 . 1 8 9 4 . 2
471 3 3 . n o . 6 9 . 1 9 . 1 4 . 2 5 . 1 6 0 . 0 2 . 5 8 . 1 . 1 9 2 2 . 1 9 1 9 . 2
474 3 3 . 7 6 . 6 7 , 1 9 . 1 4 . 5 . 0 3 0 . 0 0 . 0 . 1 . 1 9 1 3 . 1 9 0 3 . 2
4 7 5 4 8 . 1 6 6 . 1 5 3 . 5 9 . 4 3 . 2 5 . 0 6 5 . 0 0 . 0 . 1 . 1 R 88 . 1 0 7 4 . 3
4 76 2 2 . 7 0 . 4 7 . 1 0 . 8 , 2 5 . 0 2 0 , 0 1 . 2 7 . 1 • 1 9 3 8 , 1 9 2 0 . 2
4 78 2 1 . 6 0 . 41 , 2 2 . 1 0 . 2 5 . 0 1 5 . 0 0 . 0 . 1 . 1 9 5 0 . 1 9 3 0 . 2
4 79 2 7 . 7 9 . 5 5 . 1 4 . 1 4 . 2 5 . 0 1 5 . 0 1 . 3 0 . 1 . 1 9 1 7 . 1 9 0 5 . 2
4 83 2 2 . 7 3 . 4 5 . 1 7 . 1 6 . 2 5 . 0 4 0 . 0 0 . 0 . 1 . 1 9 4 0 . 1 9 4 0 . 1
487 3 7 . 5 8 . S 5 . 3 0 , 2 6 . 1 3 . 1 SO. 0 0 . 0 . 1 . 1 9 0 8 . 1 9 0 8 . 2
4S8 3 6 . 9 5 . 8 8 . 4 1 . 2 7 . 1 7 . 0 6 5 . 0 0 . 0 , 1 . 1 9 0 6 . 1 9 0 6 . 1
490 3 3 , 61 . 5 1 . 2 2 . 1 4 , 7 . 0 2 5 . 0 0 . 0 . 1 . 1 9 3 7 , 1 9 2 2 . 2
4 92 2 1 . 3 4 . 2 6 . 6 . 5 . 7 . 0 5 , 0 0 . 0 . 1 . 1 9 5 2 . 1 9 5 2 . 1
4 9 3 2 7 . 5 7 . 4 5 . 1 1 . 9 . 8 . 0 1 0 . 0 0 . 0 . 1 . 1 9 3 2 . 1 9 3 2 . 1
4 96 4 9 , 1 2 6 . 9 3 . 3 0 , 2 8 , 2 5 . 1 I S . 1 1 . 5 6 . 1 . 1 9 1 0 . 1 9 0 7 . 2
495 5 4 . 7 5 . 6 6 . 3 8 . 2 4 , 2 5 . 0 8 0 . 0 0 . 0 . 1 . 1 8 9 4 , 1 8 9 4 . 2
400 2 7 , S 3 . 3 3 . 3 . 7 , 9 . 0 1 5 . 0 0 . 0 . 1 . 1 9 4 5 . 1 9 4 5 , 1
4 03 2 0 . 4 2 . 2 6 , 5 . 5 , 1 0 . 1 5 . 0 0 . 0 . 1 . 1 9 4 6 , 1 9 4 6 . 2
4 07 2 1 . 3 9 . 3 3 . 1 0 . 1 0 . 2 5 . 1 2 5 . 0 0 . - 0 . 1 . 1 9 0 8 . 1 9 0 8 . 2
4 06 2 1 . 61 • 4 7 . 1 8 . 1 7 . 2 5 . 1 2 0 . 1 0 . 0 . 1 . 1 9 2 5 . 1 9 2 5 . 1
4C9 3 S . 1 1 2 . 8 7 . 2 8 . 2 5 . S. 1 3 0 . 0 0 . 0 . 1« 1 9 1 6 . 1 9 1 6 . 1

o
I J l



DATA r o p  PUTR p l o t  NUMBEP 
COLLrCTEO 0 7 . 2 3 - 6 9 PLOT RADIUS
DENSITY OP PUTR - 3 - a b s o l u t e ( 1 - 3 )
DENSITY o r  PUTR - 4  - RELATIVE TO o t h e r ! BROWSE SPP PRESENT < l « 4 )

ASPECT * I S 5 . DEG mag TREE NUMBER 51 m a g n e t i c A7IMUTH TO TREE 123 d i s t a n c e  to TREE 17 s t e p s
SLOPE « 1 3 . PERCENT TREE NUMBER 52 MAGNETIC a z i m u t h TO TREE 257 d i s t a n c e  to t r f e 17 s t e p s
ELEVATION* 8 5 0 0 . r E E T (M S L ) TREE NUMBER 5 3 MAGNETIC AZIMUTH TO TREE 336 d i s t a n c e  to TRFE 17 s t e p s

10 CHT CMYD CMNO SMXO S^ND AOEP ISTON CDED IFUN ALAY t o t l RNUM YOLO YEST NCOM
S S S S S X 8 U X * = = = * = s s s s s s s c s s s s s s s s ■sss ss a s » s s s s s s « a s w s s s s s s s a a a a a s a a a a a s s s a a a aaai£ = sa« Bs asss a a a a s s s a s s a a s s s s s a aaaass:

510 4 6 . 1 0 7 . 8 6 . 3 2 . 2 7 , 6 . 0 6 5 . 1 0 . 0 . 1 . 1 9 0 8 . 1 9 0 0 . 2
511 5 4 . 2 1 7 . 1 2 6 . 3 1 . 1 7 , 1 6 . 0 SO. 0 0 . 0 . 1 . 1 9 2 0 , 1 9 0 5 . 3
5 12 5 5 . 1 7 6 . 1 7 3 . 5 4 . 5 0 . 1 5 . 0 7 0 . 0 2 . 1 7 8 . 1 . 1 9 0 7 . 1 9 0 7 . 2
514 3 8 . 7 7 . 7 3 . 3 8 . 3 4 . 6 . 1 3 0 . 0 0 . 0 . 1 . 1 9 0 0 . 1 9 0 0 . 3
5 15 5 6 , 1 0 5 . 1 0 3 . 3 3 . 2 8 . 1 0 . 0 2 5 . 1 0 . 0 . 1 . 1 9 0 6 . 1 9 0 6 . 1
5 17 21 • 7 7 . 4 5 . 1 5 . 9 . 8 . 1 7 5 , 0 0 . 0 . 2 . 1 9 4 8 . 1 9 3 0 . 2
51ft 1 9 . 4 9 . 3 1 . 7 . 6 . 8 . 0 1 0 . 0 0 . 0 . 1 . 1 9 4 4 . 1 9 4 4 . 1
52? 4 8 . 1 2 5 . 9 3 . 3 0 . 2 8 . 2 5 . c 4 0 . 0 0 . 0 . 1 . 1 9 0 4 , 1 9 0 4 . 1
5 23 5 8 . n o . 1 0 3 . 3 4 . 1 9 . 9 . 0 7 5 . 0 0 . 0 . 1 . 1 8 9 0 . 1 8 9 0 . 3
5 26 2 2 . 5 9 . 4 8 . 9 , 8 . 1 0 . 0 2 0 . 0 0 . 0 . 1 . 1 9 4 0 . 1 9 4 0 . 1
5 27 4 3 . 1 3 8 . 7 9 . 31 . 2 3 . 1 1 . 0 5 5 . 0 0 . 0 . 1 . 1 P 9 3 . 1 8 9 3 . 3
531 2 4 . 5 6 . 2 9 . 2 1 . 1 6 . n . 0 8 0 . 0 0 . 0 . 1 . 1 9 1 1 . 1 9 1 1 . 1
S3? 6 3 . 1 2 3 . 1 2 2 . 1 9 . 1 2 . 1 6 . 0 2 5 . 1 0 . 0 . 2 . 1 9 1 8 . 1 9 1 8 . 2
5 34 6 4 . 1 2 3 . 1 1 1 . 3 5 . 3 1 . 1 0 . 0 4 0 . 0 0 . 0 . 1 . 1 9 0 5 . 1 9 0 5 . 1
5 35 5 7 . 1 4 4 . 1 3 6 . 5 3 . 2 8 . 1 2 . 0 6 0 . 0 0 . 0 . 1 . I 9 ? a . 1 8 8 5 . 4
5 36 3 7 . 6 7 . 4 4 . 1 3 . 1 0 . 6 . 0 3 0 . 0 0 . 0 . 1 . 1 9 1 2 . 1 9 1 2 . 2
540 2 3 . 4 2 . 3 3 . n . 9 . 6 . 1 5 . 0 0 . 0 . 1 . 1 9 4 6 . 1 9 4 6 . 1
5 45 3 4 . 6 2 . 7 7 , 2 2 . 1 7 . 7 . 1 9 0 . 0 0 . 0 . 1 . 1 9 3 0 , 1 9 2 1 . 2
546 1 3 . 2 2 . 1 1 . 9 , 4 . 5 . 1 3 0 . 0 0 . 0 . 2 . 1 9 4 1 . 1941 . 2
54ft 3 9 , 1 0 3 . 4 8 . 2 1 . 1 4 . 1 4 . 0 9 3 . 0 0 . 0 . 1 . 1 9 3 2 . 1 9 3 2 . 1
5 4 9 5 8 . 1 2 5 . 1 1 9 . 2 9 . 2 7 . 1 4 . 0 4 0 . 0 0 . 0 . 1 . I R 2 1 . 1 9 2 1 . 1
553 6 7 . 1 0 7 , 6 7 , 3 3 . 2 4 . 2 2 . 0 3 5 . 0 0 . 0 . 1 . 1 9 3 5 . 1 9 1 4 . 2
5 54 ? 8 . 5 1 . 3 4 . 8 . 7 . 1 0 . 0 5 . 0 0 . 0 . 1 . 1 9 4 2 . 1 9 4 2 . 1
5 55 2 1 . 3 2 . 2 0 . 5 , 4 . 6 . 0 0 , 0 0 . 0 . 1 . 1 9 5 0 . 1 9 5 0 . 1
5 56 2 5 . 4 5 . 3 7 . 1 6 . 8 . 7 . 0 2 5 . 0 0 . 0 . 1 . 1931 . 1 9 3 1 . 2
5 57 2 5 . 2 7 . 2 2 . 6 . 6 . 3 . 0 3 0 . 0 0 , 0 . 1 . 1 9 3 2 . 1 9 3 2 . 1
5SA 2 8 . 4 4 , 3 0 . 1 4 . 1 2 . 1 4 . 1 3 0 . 0 0 . 0 . 1 . 1 9 1 7 . 1 9 1 7 . 2
561 3 4 . 9 6 . 6 9 . I S . 1 4 . 1 0 . 1 2 5 . 0 0 . 0 . 1 . 1 9 4 2 . 1 9 4 2 . 1
5 64 2 2 . 5 2 . 3 3 . 1 9 . 1 6 . 7 . 0 2 0 . 0 0 . 0 . 1 . 1 9 0 2 . 1 8 9 6 . 2
566 3 9 . 6 4 . 2 9 . I S . 1 4 , 5 . 0 2 5 . 0 0 . 0 . 1 . 1 9 1 5 . 1 9 1 5 . 2
567 3 3 . 1 4 6 . i n . 4 6 . 3 2 . 2 5 . 1 6 S . 0 0 . 0 . 1 . 1 8 8 1 . 1 8 7 7 . 2
568 2 5 . 4 9 , 7 9 . 2 9 . 2 2 . 8 , 0 7 0 . 0 0 . 0 . 1 . 1 9 0 5 . 1 9 0 5 . 2
571 2 6 . 3 8 . 3 2 . 5 . 5 . 4 . 0 1 0 . 0 0 . 0 . 1 • 1 9 5 2 . 1 9 5 2 . 1
5 74 2 0 . 5 4 . 4 3 . 1 4 . 1 0 . 5 . 0 6 5 . 0 0 . 0 . 1 . 1 9 1 4 . 1 9 1 4 . 2
5 75 4 2 . 6 7 , 3 6 . 1 9 . 9 . 6 . 1 3 0 . 0 0 . 0 . 1 . 1 9 2 7 . 1 9 0 5 . 3
5 76 2 5 . 3 3 . 2 5 . 1 2 . 9 . 7 . 1 2 0 . 0 0 . 0 . 1 . 1 9 5 2 . 1 9 5 2 . 1
S7ft 1 6 . 1 7 . n . 9 . 7 . 6 . 0 2 0 . 0 0 . 0 . 1 . 1 9 3 6 . 1 9 2 2 . 2
5 83 4 0 . 7 7 . 5 9 . 2 0 . ! 4 . 5 . 0 7 0 . 0 0 . 0 . 1 . 1 9 1 4 . 1 9 0 6 . 2
587 3 3 . 6 1 . 7 3 . 2 3 , I S . 1 1 . 0 6 0 . 0 0 . 0 . 1 . 1 9 1 7 . 1 9 1 7 . 2
588 2 7 , 4 6 . 4 2 . 1 0 . 5 . 1 6 , 0 4 0 . 0 0 . 0 . 1 . 1 9 4 2 . 1 9 4 2 . 1
5 89 3 8 . 8 6 . 6 2 . 1 3 . 1 2 . 2 5 . 0 3 0 . 0 0 . 0 . 1 . 1 9 1 5 . 1 9 1 5 . 2
590 2 4 . 3 0 . 1 7 . 1 2 . 8 . 6 . 0 3 5 . 1 0 . 0 . 1 . 1 9 1 0 . 1 9 1 0 . 2
59? 2 5 . 7 7 . 5 2 . 2 2 . 1 9 , 1 0 . 0 8 0 . 0 0 . 0 . 1 . 1 9 1 7 , 1 9 1 7 . 1
5 93 3 1 . 4 7 . 2 3 . 1 0 . 9 . 1 7 . 0 I S , 0 0 . 0 . 1 . 1 9 2 0 . 1 9 1 7 . 2
596 4 4 , U S . 1 2 1 . 4 1 . 3 6 . 6 . 0 8 5 . 0 0 . 0 . 1 . 1 8 9 9 . 1 8 9 9 . 2
5 98 3 3 . 6 6 . 4 9 . 2 2 . 1 4 . 4 . 0 1 5 . 0 0 . 0 . 1 . 1 9 2 5 . 1 9 0 0 . 3
SCO 3 9 . 6 0 . 4 0 . 1 9 . 1 5 . 7 . 0 5 0 . 1 0 . 0 . 2 . 1 9 0 2 . 1 9 0 2 . 2
5 07 6 4 . 1 5 1 . 1 2 8 . 3 7 . 3 5 . 7 . 0 3 0 . 0 1 . 2 2 . 1 . 1 9 2 0 . 1 9 0 6 . 2
508 1 9 . 3 4 . 3 0 . 8 . s. S . 0 1 0 . 0 0 , 0 . 1 . 1 9 5 1 . 1 9 5 1 . 1
5 09 4 8 . 8 7 , 8 2 . 2 9 . 1 8 . S . 0 2 0 . 0 0 . 0 . 1 . 1 9 1 8 . 1 9 1 8 . 1

■ mssa mmmmmmmm a aa s a a mmmummmmmma a a a a a a ^ a a a a a a a a a a a a a B s a s a a a a a a t fa a a a a a a a a a a a a i
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OAT* r09 PIJTR p l o t NUMBFR 6 
COLLFCTEO 07-29-6<)
OENSTTV or PUTR - 2 - ABSOLUTE 
DENSITY OF PUTR - 3

PLOT RADIUS » 100, FEET
M-3)

RELATIVE TO OTHER BROWSE SPP PRESENT (1-

ASPECT a IA5. DEG MAG
SLOPE s 6<». PERCENT
e l e v a t i o n * 77S0. FEET<MSL»

TREE NUMBER 61 
TREF NUMBER 62 
TREE NUMBER 63

MAGNETIC AZIMUTH TO TREE 17 
MAGNETIC AZIMUTH TO TREE 15* 
MAGNETIC AZIMUTH TO TREE 289

DISTANCE TO TREF 18 STEPS 
DISTANCE TO TREF 27 STEPS 
d i s t a n c e t o t r e e I* STEPS

ID CHT CMXD Cm n O SMXD SMNO AOEP ISTON COED IFUN ALAY t o i l RNUM YOLO VEST NCON
ISS3SS ■3BSSSSS SSSSSSB SSSBSBSS ■ s asssa ■ a a s a a s a a a a a s a a a a a a a a a a a s s B a a s s s a •■ a B a s a a a s s e s a a a a s a a s s s a a a a a s s s s a aasB Sssss asx Bssssa iBssai
611 70. 140, 116. 30. 26. 14. 0 25. 0 0. 0. 1. 1945. 1945. 1
612 56. 151. 136. 19. IS. 9. 0 40. 0 0. 0. 1. 1937, 1937. 2
614 59. 133. 123. 19. 15. 6. 0 15. 0 0. 0. 1. 1948, 1948, 1
615 63. 200. 119. 44, 30. s. 0 SO. 0 0. 0. 1. 1946. 1943. 2
616 47, 128. 102. 24. 20. 25. 0 IS. 0 0. 0. 1. 1941. 1933. 2
617 55. 113. 108. 20. 14. 9. 0 40, 0 0. 0. 1. 1940. 1933. 2
621 75. 175. 127. 28. 28. 6. 0 5. 0 0. 0. 1. 1948, 1948. 1
623 85. 191 . ISl. 31. 26. 16. 0 10. 0 0. 0. 1. 1919. 1919. 1
624 69. 179. 145. 25, 24. 10. 0 20. 0 1. 48. 1. 1938. 1933. 2
626 56. 202. 178. 32. 25. 20. 0 SO. 0 0, 0. 1. 1939, 1939, 2
628 62. 132. 97. 17. 16. 14. 1 20. 0 0. 0, 1. 1947. 1947. 1
63? 26. 33. 26. 8. 7. 9. 1 5. 0 0. 0. 1. 1946. 1946. 1
636 55. 130. 123. 20. 16. 25. 0 5. 1 0. 0. 1. 1951. 1951. 1
637 34. 142. 104. 29. 23. 25, 0 15. 0 0. 0. 1. 1945. 1945. 1
64? 68. ISl. 142* 20. IR. 15. 0 25, 0 2. 35, u 1934. 1934, 1
64 3 HI. 181. 143. 22, 18. 11. 0 15. 0 0. 0. 1. 1945. 1945. 1
645 49. 90. 83, 21. 15. 14. 0 5. 0 0. 0. 2. 1941. 1927. 2
646 50. 126. 117. IS. IS. 7. 0 IS. 0 0, 0. 1. 1943. 1943. 1
64 8 61. 152. 95. 19, 16. 9. 0 25. 0 0. 0. 1. 1946. 1942. 2
650 75. 107. 87. 21. 17. 9. 0 35. 0 0. 0. 2. 194?, 1928. 2
651 48. 55. 39, 12. 11. 25. 0 10. 0 0. 0. 1. 1947, 1947. 1
653 53. 124. 83. 13. 11. 25. 0 20. 0 0. 0. 1. 1934. 1932. 2
657 2?. 42, 29. 6. 5, 20. 1 0. 0 0. 0. 1. 1957. 1957. 1
660 45. 97. 57. 20. IS. 15. 1 30. 0 0. 0. 1. 1946, 1946. 1
661 86. 130. 158. 32. 25. 10. 0 35. 0 0. 0, 2. 1943. 1943. 1
662 86. 130. 89. 18. IS. 10. 0 35. 0 0. 0. 1. 1943. 1943. 1
663 49, 80. 61. 13. 10. 12. 0 5. 0 0. 0. 1. 1957. 1957. 1
664 43. 106. 58. 19, 14. 25. 0 10. 0 0. 0. 1. 194?, 1942. 1
666 49. 101. 53. 20. 20. 14. 1 40, 0 0. 0. 3. 1945, 1945. 1
667 42. 73. 62. 18. 14, 17, 0 70. c 0. 0. 1. 1949. 1949. 1
671 25. 31. 27. 5, 4. 16. 1 0. 0 0. 0. 1. 1964. 1964, 1
67? 52. 100. 59, 16. 16. 25. 0 35. 0 0. 0. 2. 1940. 1923, 2
674 59. 115. 94. 13, 12. 19. 1 20. 0 0. 0. 1. 1948. 1943. 1
676 71. 156. 130. 45. 37. 19. 0 65. 0 0. 0. 2. 1926. 1926. 2
677 45. 72. 45. 18. 13. 17. 1 45. 0 0. 0. 1. 1 9 3 6 . 1936, 2
65f) 57. 207. 169. 69, S9. -0. 0 40. 0 0. 0. 1. 1926. 1926. 1
681 23. 62. 27. 9, 7. 6. 0 10. 0 0. 0. 1. 1945. 1945. 1
686 46 • 56, 36. 12. 8, 10. 0 40. 0 0. 0. 1* 1940. 1940, 2
688 70. 212. 176, 67, 51. 7. 0 50. 0 0. 0. 1. 1926. 1926. I
689 66. 161. 120. 31. 21. 7. 0 40. 0 0. 0. \ , 1933. 1933. 2
691 62. 213. 142, 33. 21. 5. 0 90. 0 0. 0. 1. 1942. 1920. 3
69? 54. 119. 114, 18. 18. 15. 0 25. 0 0. 0. 1. 1944. 1944. 1
693 60. 143. 106. 14. 10. 10. 0 10. 1 0. 0. 1. 1943, 1943. 2
695 65. 134. 108. 19. 13. 11. 1 65. 0 0. 0. 1. 1942, 1935. 2
698 74. 163. 161. 37. 31. 8. 0 55. 0 0, 0. 1. 1936. 1910. 3
699 35. S3. 71. 10. 9 . 7 . 0 25. 0 0. 0. 1. 1943. 1943. 2
602 63. 162. 135. 34. 32, 9. 0 65. 0 0. 0. 1. 1928. 1928. 2
603 67. 175. 131. 32. 26. 9 . 0 80. 0 0. 0. 1. 1913. 1913. 2
606 95. 187. 149. 22. 20. 10. 0 20. 0 0. 0. 1. 1940. 1940. 1
60d 67, 128. n o . 16. 1 4 . 25. 0 60, 0 0. 0. 1. 1939. 1939. 2
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DATA roa PUTR p l o t n u m b e r 
COLLECTED 07.30-60 PLOT RADIUS • 125, FEET
DENSITY OF PUTR -  2 - ABSOLUTE (1-3)
DENSITY OF PUTR - 2 • RELATIVE TO OTHER BROWSE SPP 1p r e s e n t n-4)

ASPECT a 140. OEG m a g TREE NUM9CR 71 m a g n e t i c AZIMUTH TO TREE 90 DISTANCE TO TRFF -0 STEPS
SLOPE » 50, PERCENT TREF n u m b e r 72 m a g n e t i c AZIMUTH TO TREE 123 d i s t a n c e to TPEF -0 STEPS
ELEVATION* '5900. FEET(MSL» TREE n u m b e r 73 MAGNETIC AZIMUTH TO TREE 147 d i s t a n c e to TREE -0 STEPS

TO CHT CMXO Cm n O SMXD Sm nO AOEP 15T0N COED IFUN ALAY to tl r n u m YOLD VEST NCON
rsrsasssss=a««iESSSS.■asscsBsaa lassa [■BSSl«■■■■■VSSBCSSSSXKS■•■ssssasa
712 62. 70. 65. 17. 13. 20. 1 80. 0 0. 0. 1. 1936, 1936, 1
716 87. 190. 124. 37. 26. 25. 1 30. 0 0 . 0. 1. 1925. 1925. 2
717 125. 156. 131. S4. 37. 25. 0 30. 0 0 . 0. 1 . 1910. 1910. 2
718 74. 122. i n . 34, 25. 25. 1 60. 0 0. 0. 2. 1914. 1914. 2
720 72. 246, 125. , 67, 56. 25, 1 75. 0 0. 0. 1. 1905. 1905. 2
725 1 0 2 . 174. 135, 46. 37. 25. 0 8 0 . 0 0. 0. 1. 1911. 1903. 2
727 83. 23ft. 126. 47. 37. 25. 1 6 C . 0 0. 0. 1. 1910. 1910. 2
728 91 . 222. 133. 38. 36, 25. 1 80. 0 0. 0. 1 . 1922. 1922. 2
730 75. 185. n o . 14. 24. 25. 1 4S. 0 1. 75. 1 . 1923. 1923, 1
736 46. 87. 6 5 . 19. IS. 25. 1 75. 0 0. 0. I. 1932. 1921. 2
737 87. 139, 133. 39. 35. 25. 1 45. 0 0. 0. 1. 1911. 1908. 2
738 75. 15ft. 87. 45, 32. 25. 1 75, 0 75, 1. 1921, 1921. 2
7A0 85. 2 1 U 132. 43. 38. 25. 0 45. 0 0. 0. 1. 1930, 1930. 1
7*.l 72. n o . 91. 25. 23. 25. 1 8 0 , 0 0, 0. 1. 1950. 1950. 1
7A2 7ft. 144. 123. 52. 41. 25, 0 45, 0 0. 0. 1. 19?5. l f l 9 S , 3
ThB 91. 130. 12ft. 32. 25. 25, 1 60, 0 0. 0. 2. 1938, 193ri. 1
7A9 65. 125. 95. 30. 22. 25, 0 40. 0 0. 0. 1. 1933. 1933. 1
751 33. 117. 90, 33. 23. 25. 1 ftS. 0 0. 0. 1 . 1944. 1930. 2
757 115. 140. 85. 28, 26. 25. 0 25, 0 0. 0. 2 . 1933. 1933. 1
758 54, 165. 108. 36. 21. 25. 1 25, 0 0. 0. 1. 1931, 1922. 2
760 70. 129. 6 8 . 40. 30. 25. 0 70. 0 0. 0. 1. 1926. 1920. 2
761 102. 162, 157. 40. 39. 25. 1 50. 0 0. 0. 1. 1925. 1925. 1
763 128. 174. 138. 45. 41. 25. 0 60, 0 0. 0. 1. 1922, 1917. 2
7bU 91. 13ft. 114. 40, 21. 25. 0 60, 0 0. 0. 1. 1911. 1911. 2
7^6 52. 117. 70. 2 1 . 16. 25. 0 8 0 , 0 0. 0. 1. 1947, 1947. 2
767 92. 136. 99, 57. 36. 25. 0 75. 0 0. 0. 1. 1912. 1912. 1
768 102. 189. 174. 24. 24. 25. 1 20, 0 0. 0. 1 . 1926. 1926. 2
76<» 75. 173. 117. 37, 33. 25. 0 SO. 0 0. 0. 1. 1923. 1915. 2
770 73.^ 96. 72. 2A. 24. 25. 0 30. 0 1. 51. 1. 1940, 1940. 1
774 94. 158. 146. 45. 42, 25. 0 40. 0 0. 0. 1. 1909, 1909. 1
775 78. l i f t . 105. 27, 19. 25. 0 75. 0 0. 0. ?. 1912. 1912. 2
776 61. 83. 75, 27, 26. 25. 0 60, 0 0. 0. 1. 1933. 1922, 2
V77 89. 140. l o a . 47, 43. 25. 0 55. 0 0. 0. 4. 1913. 1913. 2
780 81. 228. 153, 41. 30. 25. 0 30. 0 1. 64, 1. 1927. 1927. 1
781 75. 141. 129. 27. 22. 25. 0 65. 0 0. 0. 2. 1915, 191S. 2
785 86. IS f l . n o . 29. 20. 25. 0 40. 0 2. 108, ?• 1924. 1924. 2
786 71, 123. 87. 34, 18. 25. 0 75. 0 0. 0. I . 1907. 1907, 2
787 15. 107. 67, 30. 18. 25. 0 90. 0 0. 0. 1. 1922. 1922. 2
768 86. 159. 5ft. 21. 18. 25. 1 35. 0 0. 0. 1. 1926. 1926. 2
789 57. 83. ftO. 12. 10. 25. 0 45. 0 0. 0. I. 1946. 1946. 1
791 4 4 . 91. 75. 33. 26, 25. 0 20. 0 0. 0. 1. 1924. 1924. 2
793 66. 61, 68. 19. 17. 25, 0 40. 0 0. 0. 2. 1925. 1910. 2
79̂ 4 82. 196. 133. 41. 33. 25, 1 35, 0 0. 0. 1 . 1910. 1910. 1
795 76. 210. IftS. 31. 21. 25. 0 25. 0 2 . 165. I  . 1927. 1927. 2
796 144. 164. 132. 65. 38. 25. 0 60. 0 0. 0. 1. 1926. 1926. 1
700 30. 82. 54. 24. 23. 25. 0 95. 0 0. 0. 2. 1920. 1920. 2
701 98. 142. 131. 2 3 . 23, 25. 0 70. 0 0. 0. 1. 1916. 1909. 2
703 73. 149, 115. 70. 53. 23. 0 6 0 . 0 0. 0. 1. 1904, 1885. 3
706 5 5 . 84, 72. 25. 20. 25. 0 50. 0 0. 0. 1. 1930. 1907. 3
706 63. 149, 115. 3 2 . 24. 25. 0 60. 0 0. 0. 2. 1920. 1905. 2

O
00



DATA TOP PUTR PLOT NUMBER 8 
COILECTEO 0 7 - 3 0 - 6 9
DENSITY OF PUTR -  3  -  ABSOLUTE U - 3 )
DENSITY OF PUfR -  4  -  RELATIVE  TO OTHER BROWSE SPP PRESENT ( 1 - 4 )

PLOT RADIUS ■ 1 2 5 .  FEET

ASPECT s 190. DEO HAG TREE NUMBER 61 m a g n e t i c A2IMUTH TO TREE 33 d i s t a n c e TO TREE 23 STEPS
SLOPE s 29. PERCENT TREE NUMBEfi 82 m a g n e t i c AZIMUTH TO tr ee 155 DISTANCE TO TREE 15 STEPS
ELEVATIONS 8050. rFET(MSL) TREE NUMBER 83 MAGNETIC AZIMUTH TO tr ee 347 DISTANCE TO TREE 22 STEPS

ID CHT CNXO CMNO SMXD S>̂ N0 ADEP ISTON COED IFUN ALAY TOTL RNUM YOLD YEST NCON
SSS3S«B8S«8BmKSBSSBSSSSSSSSmSBSSSSSBsssssssssasBssassssBssaaaa VBSsssBasssssaaa aassaaaaaaasB Baaa BssaaasBsssBSBsa SBSSSSSBBSSS

eio 46. 131. 108. 27. 22. ft. 0 60. 0 0. 0. 1. 1918. 1918. 2
813 41. 89. 68. 14. 13. 4. 1 15. 0 0. 0. 1 . 1926. 1923. 2
814 49. 113. 103. 39, 30. 6. 1 25, 0 0. 0. 1. 1903. 1908. 2
615 39. 95. 54. 25. 22. 5. 1 40. 0 0. 0. 1. 1920. 1920. 1
816 44. 94. 77. 26. 14. 12. 1 15. 0 0. 0. 1. 1915, 1915. 2
818 47. 75. 63. 17. 7. 9. 1 80. 0 0. 0. 1. 1950. 1910.
820 37. 37. 34. 9. 4. 7. 1 25. 0 0. 0. 1. 1936. 1925. 3
821 67. 129. 85. 21. 19. 6. 1 30, 0 0. 0. 1. 1920. 1920. 2
823 41. 81. 49. 12. 12. 9. 1 55. 0 0. 0. 1. 1924. 1924. 2
825 42. 52. 46, 13. 12. 12. 1 50. 0 0. 0. 1. 1942, 1915. 3
827 39. 60. 42. 14. 12, 7, 1 30. 0 0. 0. 1. 1928. 1928. 2
82v8 43. 89. 55. 14, 13. 6. 1 55. 0 0. 0. 1 , 1915. 1915. 2
830 56. 149. 90. 27. 21. 9. 1 70. 0 0. 0. 1. 1926. 1926. 2
837 29. S3. 31. 10. 10. 5. 1 15. 0 0. 0. 1. 1935. 1935, 1
839 17. 21. 14. 3. 3. 5. 1 5. 0 0. 0. 1. 19S2. 195?, 1
641 65. 132. 90. ?9, 22. 6. 1 75. 0 0. 0. 2. 1906. 1906. 2
844 58, 132. 98. 30. 20. 7. 1 65, c 3. 24, 2. 1912. 1912, 2
845 34, 66. 63. 12. 11. 6. 1 55. 0 1. 43. 2. 1926. 1926. 2
846 53. 131. 101. 36. 35. 6. 1 75, 0 0. 0. 1. 1908. 1908. 2
847 77. 62. 52. 17. 14. 7. 1 20. 0 0. 0. 2. 1919. 1919. 2
849 60. 115. 94. 14. U . 6 . 1 25. 0 0. 0. 1 . 1935. 1935. 1
851 55. 116. 85. 22. 19. 7. 1 35. 0 0. * 0. 1. 1913. 1918. 2
657 2C. 26. 15. 4. 4. 7. 1 5. 0 0. 0. 5. 1958, 1958, 1
859 49. 63. 39. 9. 9. 9, 1 20. 0 0. 0. 5. 1933. 1933. 2
862 63. 143. 123. 40. 35. 9. 1 75. 0 0. 0. 1. 1904, 1904. 2
665 35 • 60. 43. 10. 9. 8. I 30. 0 0. 0. 1. 1923. 1923. 2
866 49. 71. 34, 22. 20. 10. 1 30. 0 0. 0. 2. 1916. 1916. 2
867 53. 102. 80. 21, 18. 6. 1 35. 0 0. 0. 1. 1912. 1912. 1
368 42. 48. 46. 18. 12. 3. 1 40. 0 0, 0. 1. 1920. 1920. 2
870 36. 42. 38. 9, 7, S. 1 25, 0 0. 0. 1, 1943. 1943. 1
871 49. 74. 52. 19. 16. 7. 1 35. 0 0. 0. 1. 19U. 1911. 1
873 54. 102. 101. 30. 24. 7. 1 45. 0 0. 0. 1. 1896, 1895. 1
875 61. 102. 79. 28, 27. 9. 1 30. 0 0. 0. 2. 1904. 1904. 1
876 59. 90. 46. 10. 8. 10. 1 45. 0 0. 0. 2. 1940. 1940. 2
878 91 . 131. 102. 2S. 25. 8. 1 35. 1 0. 0. 1. 1927. 1927. 1
682 52, 114. 9 1 . 32. 28. 7. 1 70. 0 0. 0. 1. 1899. 1899. 1
635 66. 124. 106. 23. 21. s. 1 65. 0 0. 0. 1. 1905. 1905. 2
889 36. o 4 . 60. 12. 9 . 5. 1 40. 0 0. 0. 1. 1944. 1944. 1
891 42. 56. 54. 15. 12. 5. 1 20. 0 0. 0. 3. 1937. 1937, 1
892 54. 124. 65. 35, 25. 5. 1 30. 0 0. 0. 1. 1895. 1893. 2
S94 66. 166. 129. 27. 24. S. 1 60. 0 0. 0. 1. 1923. 1912. 2
895 62. 157. 77. 22, 15. 11. 1 so. 0 0. 0. 1. 1923, 1923. 1
896 5 5 . 8 7 , 64. 31. 25. 6. 1 65. 0 0. 0. 1. 1917, 1917. 1
898 49. 67. 32. 15. 13. 7. 1 80. 0 0. 0. 2, 1934. 1920. 2
599 39. 4 4 . 35. 15. 11. 7 . 1 70. 0 0. 0. 1. . 1942. 1942. 1
600 7 3 , 130. 104. 21. 18. 8. 1 30. 1 0. 0. 1. 1923. 1923. 2
801 6 8 . 94. 87, 32. 26, 5. 1 40. 0 0. 0. 1. 1903. 1908. X
803 4?. 64. 44. IS. 13. 7, 1 SO. 0 0. 0. 1. 1931. 1931, 2
804 48, 105. 63. 17. 14. 7. 1 25. 0 1. 26. 3 , 1916. 1918. 2
807 SO. 112. 75. 4 4 . 26. 10. 1 30. 0 0. 0. 1. 1942. 1515. 4

O



0AT4 P0»  PUTR p l o t  NUMBER 
COLLECTED O f t - 0 3 - 6 9  
OCNSTTY Of PUTR -  2  
DENSITY OF PUTR -  2

PLOT RADIUS « IS O ,  FEET
ABSOLUTE n - 3 )
RELA TIVE TO o t h e r  BROWSE SPP PRESENT ( 1 - 4 )

ASPECT 3 1 7 0 .  DEG HAG TREE NUMBER 91 m a g n e t i c A7IWUTH TO TREE 15 DISTANCE TO TPEF 186  STEPS
SLOPE = 7 ,  PERCENT TREE NUMBER 92 MAGNETIC A7IMUTH TO TREE 30 d i s t a n c e TO TREE 80 STEPS
e l e v a t i o n s 7 7 5 0 .  FEET(MSL) TREE NUMBER 93 MAGNETIC AZIMUTH TO t r e e 62 d i s t a n c e TO TREE 120  STEPS

ID CHT CMXO CMNO SMXO Smn D ACER ISTON COED XEUN a l a y TOTL PNUM YOLO VEST NCON
tszssass«ss8«ê BB33SSSS3:BBBSBSSBBBSBSSSSSSB33SSSS•■S3SSSBSBBBSSBSCSVBSSBSBSssssa:S«S«SBSSB»««BSSsa:SB«ss = «easaiBssssssa

910 8 9 , 1 5 2 . 1 0 9 , 5 2 , 4 3 . 2 5 . 0 2 5 .  0 1 . 5 5 . 1 . 1 8 7 0 , 1 8 7 0 . 1
911 7 0 . 1 0 2 . 6 9 . 2 7 . 2 2 . 2 5 . 1 1 0 .  0 0 . 0 . 1 . 1 9 0 6 . 1 9 0 6 , 2
9 16 7 1 . 1 0 4 . 91 . 2 2 . 1 3 . 2 5 , 0 1 5 .  1 0 . 0 . 1 . 1 9 3 8 , 1 9 3 8 . 1
9 33 8 1 . 1 6 7 , 1 4 8 . 2 9 . 2 2 . 2 5 . 0 2 0 .  0 0 . 0 , 1 . 1 9 1 8 . 1 9 1 8 . 1
930 S 6 . 1 C 5. 6 0 . 1 4 . 1 3 . 2 5 . 0 5 .  0 1 . 1 8 . 1 . 1 9 5 3 . 1 9 5 3 . 1
931 8 9 . 1 6 5 . 1 3 9 . 2 9 . 2 8 , 2 5 . 0 1 0 .  0 0 . 0 . 1. 1 9 4 1 . 1 9 4 1 . 1
9 32 8 4 . 1 1 6 . 9 2 . 2 2 . 1 9 . 2 5 . 0 2 5 .  0 0 . 0 . 3 . 1 9 2 4 , 1 9 2 4 . 2
9 34 5 6 . 7 9 . 5 2 , 2 1 . 1 5 . 2 5 . 0 2 5 .  1 0 . 0 . 1 . 1 9 3 7 . 1 9 3 7 . 1
93S 7 8 . 1 1 7 . 6 9 . 4 3 . 3 1 . 2 5 . 0 3 0 .  0 0 . 0 . 2 . 1 9 1 2 . 1 9 0 0 . 4
9 35 6 2 . 1 2 4 . 5 9 , 2 1 . 1 3 . 2 5 . 0 4 0 .  0 0 . 0 . 1 . 1 9 1 6 . 1 9 1 6 . 1
93S 8 4 . 1 3 6 . 1 0 9 . 3 8 . 2 9 . 2 5 . 0 3 5 ,  0 0 , 0 . 1 . 1 9 0 8 , 1 9 0 6 , 2
9 39 6 5 . 1 0 9 , 7 0 . I S . 1 3 . 2 5 . 0 5 .  0 0 . 0 . 1 . 1 9 4 1 . 1 9 4 1 . 1
9 42 7 7 . 1 1 6 . 8 5 , 2 5 . 2 3 . 2 5 , 0 2 0 .  0 0 . 0 . 1 . 1 9 0 9 , 1 9 0 9 . 2
9 43 9 3 . 1 7 0 . 1 0 6 . 5 6 . 4 5 . 2 5 , 0 7 5 ,  0 0 . 0 . 1 . 1 9 1 3 . 1 8 7 0 . 3
944 3 6 . 6 7 . 4 4 . 8 . 7 . 2 5 . 0 0 .  0 0 . 0 . 1 . 1 9 S 7 , 1 9 5 7 . 1
9 45 7 0 . 1 3 3 . 1 1 2 . 4 3 , 3 7 . 2 5 , 0 6S« 0 0 . 0 . 1 . 1 9 0 2 . 1 6 9 0 . 4
9 47 6 4 . 9 2 . 8 9 . 2 0 . 1 8 . 2 5 . 0 2 5 .  0 0 . 0 . 1 . 1 9 1 5 . 1 9 1 5 . 2
9 49 8 2 . 1 2 9 . 1 0 6 . 4 4 . 3 0 . 2 5 . 0 6 5 .  C c . 0 . 1 . 1 9 1 5 . 1 9 1 5 . 1
951 7 1 . 1 7 3 . 1 7 1 . 4 9 , 3 7 . 2 5 . 0 2 5 .  0 0 . 0 . 1 . 1 9 1 5 . 1 9 1 1 . 2
9 52 8 0 . 1 4 2 , 9 3 . 2 4 . 2 3 . 2 5 . 0 2 0 .  0 0 . 0 . 1 . 1 9 4 0 . 1 9 4 0 , 1
9 56 8 0 . 1 0 7 . 9 2 . 2 4 , 1 9 . 2 5 , 0 2 5 ,  0 0 . 0 . 1 . 1 9 3 9 . 1 9 3 9 , 1
9 57 71 . 8 5 . 7 7 . 4 6 . 2 6 . 2 5 . 0 5 5 .  0 0 . 0 . 2 . 1 9 0 9 . 1 9 0 9 . 2
960 8 3 . 1 3 4 . 1 2 9 . 2 7 . ? b . 2 5 . 0 4 0 .  1 0 . 0 . 1 . 1 9 2 4 . 1 9 2 4 . 1
9 62 4 6 , 6 4 . 5 6 . 1 1 . B. 2 5 . 0 1 0 .  0 0 . 0 . 1 . 1 9 5 3 . 1 9 5 3 . 1
964 6 3 . 1 5 4 . 1 1 7 . 2 9 , 2 4 . 2 5 . 0 2 0 .  0 0 . 0 . 1 . 1 9 0 3 . 1 9 0 3 . 1
9 65 8 7 . 1 9 5 . 1 6 7 , 3 3 . 2 5 . 2 5 . 0 2 0 .  0 0 . 0 . 1 . 1 9 1 6 . 1 9 1 6 . 1
9 69 4 7 . 9 7 . 9 5 . 1 4 . n . 2 5 . 0 5 .  1 1 . 1 4 . 1 . 1 9 4 4 . 1 9 4 4 . 1
970 6 4 . 1 5 5 . 1 5 0 . 3 9 , 3 1 . 2 5 . 0 3 0 .  0 0 . 0 . 1 . 1 9 3 0 . 1 9 0 0 . 4
971 1 0 2 . 1 5 3 . 1 1 9 . 4 2 . 3 3 . 2 5 . 0 7 5 .  0 0 . 0 . 1 . 1 9 2 6 . 1 9 1 0 . 2
972 6 0 . 1 3 9 , 1 0 9 , 5 2 , 3 2 . 2 5 , 0 4 0 .  0 0 . 0 . 1 . 1 6 9 3 , 1 8 6 5 . 2
973 3 0 . 5 7 . 5 4 . 9 . a . 2 5 . 0 0 .  0 0 . 0 . 1 . 1 9 5 8 . 1 9 5 3 . 1
9 74 7 8 . 1 3 3 . 1 0 3 . 2 7 . 1 2 . 2 5 . 0 1 5 .  0 0 . G. 1 . 1 9 3 9 . 1 9 3 9 . 1
9 75 6 8 . 1 3 9 . 1 3 4 , 4 0 . 3 5 . 2 5 . 0 6 0 .  0 0 . 0 . 1 . 1 6 9 5 . 1 8 8 0 . 3
9 76 7 0 . 1 3 2 , 1 0 5 . 2 8 . 2 7 . 2 5 . 0 1 0 .  0 0 , 0 . 1 . 1 9 3 6 . 1 9 3 6 . 1
9 77 6 9 . 1 0 3 . 8 1 . 4 0 . 2 0 . 2 5 . 0 4 0 .  0 0 . 0 . 1 . 1 6 6 2 . 1 6 7 6 . 2
978 7 3 , 1 1 6 . 9 3 . 3 6 . 3 1 . 2 5 . 0 3 5 .  0 0 . 0 . 1 . 1 9 1 0 . 1 9 0 5 . 4
960 7 4 . 1 2 1 . 9 2 . 3 5 . 3 3 . 2 5 . 0 4 0 .  0 0 . 0 . 2 _̂ 1 9 0 3 . 1 9 0 3 . 1
9 82 7 1 . 9 9 . 7 7 , 1 1 . 1 0 . 2 5 . 0 1 0 .  1 0 . 0 . 1 . 1 9 4 6 . 1 9 4 6 , 1
9 64 6 0 . 1 3 1 . 6 7 . 2 7 . 2 1 . 2 5 . 0 6 0 .  0 0 . 0 . 2 . 1 9 1 9 . 1 9 1 9 . 1
966 6 3 . 1 0 1 . 8 9 . 3 3 . 2 5 . 2 5 . 0 3 5 .  0 0 . 0 . 1 . 1 9 0 6 . 1 8 9 6 . 2
993 7 8 , 1 7 6 . 1 5 9 . 3 3 , 2 9 . 2 5 , 0 2 0 ,  0 0 . 0 . 1 . 1 9 2 7 , 1 9 2 7 . 1
9 94 5 4 , 1 3 3 . 1 2 7 . 1 4 . 1 4 . 2 5 . 1 1 0 .  1 1 . 2 8 . 1 . 1 9 5 0 . 1 9 5 0 . 1
9 96 3 2 . 2 9 . 2 2 . 9 . 6 . 2 5 , 0 0 ,  0 0 . 0 . 1 . 1 9 6 2 . 1 9 6 2 . 1
998 7 8 . 1 2 7 . 1 0 1 . S I . 4 4 . 2 5 . 0 7 0 .  0 0 . 0 . 1 . 1 9 0 0 . 1 8 9 6 . 2
999 6 8 . 1 0 0 . 6 6 , 2 5 . 2 3 . 2 5 . 0 1 5 .  0 0 . 0 . 2 . 1 9 1 7 . 1 9 1 7 . 2
9 02 5 0 . 9 9 . 5 9 . 6. 7 . 2 5 . 0 1 0 ,  0 0 . 0 . 1 . 1 9 5 1 . 1 9 5 1 . 1
906 7 7 . 1 6 0 . 1 2 7 , 2 7 . 2 3 . 2 5 . 0 I S .  0 0 . 0 . 1 . 1 9 2 7 . 1 9 2 7 . 2
907 8 8 . 1 7 8 . 1 5 2 . 7 8 . 5 8 , 2 5 , 0 3 5 .  0 0 . 0 . 1 . 1 9 0 5 . 1 9 0 0 . 2
9 0 8 7 6 . 1 4 6 . 1 1 2 . 3 0 . 2 7 . 2 5 . 0 2 5 .  0 0 . 0 . 1 . 1 9 4 3 . 1 9 3 5 . 2
9 09 5 8 . 1 0 5 . 104 . 2 0 . U . 2 5 . 1 4 5 .  0 0 , 0 . 1 . 1 9 2 2 . 1 9 2 2 . 2



D A T A  F O P  P U T P  P L O T  N U M p F P  10  
COLLECTEO O S - 0 5 - 6 9
DENSITY o r  PUTS -  2 -  ABSOLUTE ( 1 - 3 J  
DENSITY o r  PUTP -  2 -  RELATIVE  TO OTHER BROWSE SPP PRESENT ( l - A )

PLOT RADIUS « 1 0 0 .  EEET

ASPECT s 8 0 .  DEO HAG
SLOPE s 4 0 .  PERCENT
e l e v a t i o n s  7 9 5 0 .  P E E T I mS D

TREE NUMBER 101 MAGNETIC AZIMUTH TO TREE l 4 0  DISTANCE TO TREE AS STEPS 
TREF NUMBER 102  MAGNETIC AZIMUTH TO TREE 2 60  DISTANCE TO TREE 38  STEPS 
TREE n u mb e r  103  MAGNETIC A Z H U T H  TO TREE 3A0 DISTANCE TO TREF 3 7  STEPS

10 CHT CMXO CMNO S M x n SMNO AO EP I S T O N CDEO i r u N A L A Y T O T L RNUH Y O L D Y E S T NCON
SSS33S3 SCBBSSSSSSSBSSSS8SSSB3SBBBSSBBSBBBBBSSSSBSBBBSBSBBSBBBBBaSBBBBSSBBBBBSBBSSbs bs sbs bb 8SB3SSSSSSSBSSSBBBBSS)
i c n 6 7 . 9 0 . 8ft . 2 4 , 2 1 . 1 4 . 0 2 0 . 0 0 . 0 . 1 . 1 9 4 7 . 1 9 1 0 . 3
1 0 1 2 4 3 . 8 3 . 5 3 , 1 3 . 1 2 . 2 5 . 1 2 0 . 0 0 . 0 . 1 . 1 9 1 9 . 1 9 1 9 . 2
l O l S 8 4 . 1 1 3 . 9 1 . 2 3 . 1 8 . 1 3 . 1 4 0 . 0 0 . 0 . 1 . 1 9 3 3 . 1 9 3 3 , 1
1 0 1 6 4 6 . 1 0 1 . 7 7 . 2 3 . 1 7 . 2 5 . 1 3 0 . 0 2 . 6 6 . 1 . 1 8 9 4 , l f l 9 4 . 2
1 0 1 7 3 7 . 9 3 . 4 1 . 1 4 . 1 1 . 2 5 . 1 2 0 . 0 1 . 3 1 . 1 . 1 9 3 0 . 1 9 2 0 . 2
1 0 2 3 6 1 . 6 8 . 5 9 . 1 2 . 1 0 . 2 5 , 1 2 5 . 0 0 . 0 . 1 . 1 9 4 5 . 1 9 4 S . 1
1 0 2 4 5 0 . 7 9 . 6 1 . 1 4 . 1 1 . 2 5 . 1 6 0 . 0 0 . 0 . 1 . 1 9 1 8 . 1 9 1 8 . 2
1 0 2 8 9 2 . 1 6 2 . 7 6 , 3 3 , 2 8 . 2 5 . 1 6 0 . 0 0 . 0 . 2 . 1 8 9 4 . 1 8 9 4 . 2
1 0 3 1 6 3 . 1 2 0 . 6 4 . 2 9 . 2 2 . 1 2 . 0 2 0 . 0 0 . 0 . 1 . 1 9 5 1 . 1 9 5 1 . 1
1 0 3 3 7ft . 9 3 . 6 9 . 3 1 . 2 5 . 2 5 . 1 5 0 . 0 0 . 0 . 1 . 1 9 1 3 . 1 9 1 2 . 2
1 0 3 4 4 9 . 1 2 2 . 9 4 . 1 3 . 1 1 . 1 0 . 0 2 0 . 0 1 . 2 6 . 1 . 1 9 4 5 . 1 9 4 5 . 1
1 0 3 6 7 2 . 1 6 7 . 1 5 6 . 2 3 . 2 1 . 1 8 . 1 1 5 . 0 0 . 0 . 1 . 1 9 1 6 . 1 9 1 6 . 2
1 0 3 7 7 4 , 1 2 0 . 1 1 8 . 3 5 . 2 3 . 1 4 . 1 3 0 . 0 0 . 0 . 1 . 1 9 0 8 . 1 9 0 8 . 2
10^2 7 6 . 1 3 3 . 1 2 4 . 3 5 . 2 9 . 2 5 . 1 7 5 . 0 0 . 0 . 1 . 1 9 0 2 . 1 8 9 5 . 2
1 0 4 5 4 2 . ^  6 5 . 4 9 , I S . U . 8 . 0 2 5 . 0 0 . 0 . 1 . 1 9 ? 0 . 1 9 2 0 , 2
1 0 4 6 7 4 . 1 0 0 . 9 9 . 2 4 . 2 2 . 1 2 , 0 2 5 . 0 0 . 0 . 1 9 1 6 . 1 9 1 6 . 2
1 C 4 8 5 1 . 9 0 . 7 7 , 2 4 . 1 6 . 1 4 . 0 6 0 . 0 0 . 0 . l l 1 9 3 9 , 1 9 3 3 . 2
1 0 5 0 3 6 . 4 6 . 3 7 . 9 . 7 . 1 2 . 0 C . 0 0 . 0 . 1 . 1 9 5 0 . 1 9 5 0 . 1
1 0 5 3 6 4 . 1 2 9 . 1 1 6 . 2 9 . 2 0 . 1 5 . 0 4 5 . 0 1 . 2 0 . 1 . 1 9 0 0 . 1 9 0 0 . 3
1 0 5 7 5 3 . 5 6 . 4 7 . 1 1 . 1 0 . 1 0 . 0 1 5 . 1 0 . 0 . 1 . 1 9 4 8 . 1 9 4 6 . 1
1 0 5 9 4 9 . 7 6 . 7 1 . 2 3 . 2 0 . 1 6 . 0 1 5 . 0 0 . 0 . 1 . 1 9 2 6 . 1 9 2 6 . 2
1C6 0 8 3 . 1 5 7 , 1 0 4 . 3 9 . 3 0 . 2 5 , 0 6 0 . 0 0 . 0 . 1 . 1 9 2 5 . 1 9 1 2 . 2
1 0 6 1 4 0 . 7 9 . 7 7 . 1 3 . 1 0 . 2 5 . 0 8 0 . 0 0 . 0 . 1 . 1 9 3 1 . 1 9 2 8 . 2
1 0 6 2 3 7 . 7 4 , 6 5 . 1 6 . 1 1 . 9 . 0 I S . 0 0 . 0 . 1 . 1 9 3 5 , 1 9 3 2 . 2
1 0 6 3 3 9 . 8 7 . 6 7 . 1 5 . 1 3 . 1 0 . 0 2 0 . 0 0 . 0 . 1 . 1 9 3 4 . 1 9 3 0 . 2
1 0 6 4 2 8 . 2 3 . 2 3 . 3 . 3 . 7 . 0 0. 0 0 . 0 . 1 . 1 9 6 2 . 1 9 6 2 . 1
1 0 6 6 A S . 5 4 . 4 2 . 1 0 . 7 . 9 . 1 1 0 . 0 0 . 0 . 2 . 1 9 5 0 . 1 9 5 0 . 1
1 0 6 7 6 0 . 1 2 4 . 1 0 0 . 3 1 . 2 0 . 1 0 . 0 2 5 , 0 0 . 0 . 1 . 1 9 2 3 . 1 9 2 3 , 1
1 0 7 1 3 0 . 5 9 . 3 3 . 8 . 7 . 9 , 0 S , 0 0 . 0 . 1 . 1 9 4 7 , 1 9 4 7 . 1
1 0 7 2 41  . 7 8 . 5 3 . 1 3 . 8 . 6 . 0 5 . 0 0 . 0 . 1 . 1 9 3 4 . 1 9 3 4 . 2
1 0 7 4 2 0 . 5 0 . 4 3 . 1 3 . 1 0 . 2 5 . 1 5 , 1 0 . 0 . 1 9 4 6 . 1 9 4 6 . 1
1 0 7 6 3 1 . 51 . 4 7 . 1 2 . 1 0 . 9 . 0 1 0 . 0 0 . 0 . 1 . 1 9 3 5 . 1 9 3 5 . 1
1 0 7 7 4 0 . 6 6 . 5 7 . 1 6 , 1 2 . I S . 0 2 0 . 0 0 . 0 . 1 . 1 9 2 4 . 1 9 2 4 . 2
l o a n 6 2 . 91 , 8 5 . 2 5 . 1 f t . 9 . 0 2 5 . 0 0 . 0 . 1 . 1 9 2 1 . 1 9 1 0 . 2
1 0 8 1 4 7 . 9 4 . 6 4 . 1 0 . 9 . 1 2 . 0 . 1 5 , 0 1 . 1 5 . 1 . 1 9 1 9 . 1 9 1 7 . 2
1 0 8 2 4 0 . 7 3 . 6 3 . 1 4 . 1 0 . 1 3 . 0 2 0 . 0 0 . 0 . 1 . 1 9 3 6 . 1 9 2 3 . 3
I C 8 4 5 7 . 8 6 . 8 5 , 2 3 . 1 7 . 2 5 , 1 2 5 . 0 0 . 0 . 1 . 1 9 0 9 . 1 9 0 9 . 2
1 0 8 9 4 4 . 5 8 . 3 6 . 1 2 , 1 0 . 1 6 . 1 1 5 . 0 0 . 0 . 1 . 1 9 3 4 , 1 9 2 6 , 2
1 0 9 1 4 5 . 9 9 , 6 6 . 2 6 . 1 2 . 8 . 0 2 0 . 0 0 . 0 . 1 . 1 9 1 1 . 1 9 1 1 , 2
1 0 9 2 4 6 . 8 5 . 5 4 . 1 4 . 1 2 . 7 . 0 I S . 0 0 . 0 . 1 . 1 9 4 0 . 1 9 4 0 . 2
1 0 9 3 3 9 . 1 2 7 . 7 1 . 3 0 . 21. 1 2 . 0 6 5 . 0 1 . 4 1 . 1 . 1 9 3 8 . 1 9 3 8 . 1
1 0 9 S 4 0 . 6 5 . 5 6 . 1 0 . 8 . 2 5 . 1 1 0 . 0 0 . 0 . 1 . 1 9 4 6 . 1 9 4 6 . 1
1 0 9 6 4 5 . 6 1 . 4 2 . 8 . 7 , 1 3 . 0 5 . 0 0 . 0 . 1 . 1 9 5 1 . 1 9 5 1 . 1
1 0 9 8 3 3 . 7 9 . 4 8 . 1 7 . 1 1 . 1 3 . 0 2 0 , 0 0 . 0 . 1 . 1 9 4 5 . 1 9 3 5 , 2
1 0 9 9 S 3 . 8 6 . 6 7 . 1 4 . 1 0 . 9 . 0 2 0 , 0 0 . 0 . 1 . 1 9 4 2 . 1 9 4 0 . 2
1 0 0 2 5 7 . 1 2 4 . 9 0 . 3 3 . 1 9 . 2 5 . 0 6 0 . 0 0 . 0 . 1 , 1 9 1 0 , 1 8 9 5 . 3
1 0 0 3 5 2 . 7 4 . 6 6 . 1 6 . 1 1 . 2 5 . 1 4 0 . 0 0 . 0 . 3 . 1 9 4 8 . 1 9 4 8 . 1
1 0 0 4 2 4 . 4 0 . 4 0 . 1 8 . 1 0 . 2 5 . 0 3 0 . 0 . 0 . 0 . 1 . 1 9 3 2 . 1 9 3 2 . 2
1 0 0 6 5 7 . 1 2 5 . 8 3 , 2 0 . 1 6 . 2 5 , 1 6 0 . 0 0 . 0 . 1 . 1 9 3 6 . 1 9 3 1 , 2
1 0 0 8 3 9 . 6 7 . 5 9 . 2 4 , 2 0 . 2 5 . 1 4 0 . 0 0 . 0 . 1 . 1 9 2 9 . 1 9 2 0 . 2

SSSSB3SBbb bb bb sb bb bb bb bs bbbs bbbbbbbbbbbs bb SBBBSBBBBSSBBSSWBBSaBSBSbb bbb bb SBBSSSBSBBBBBSBBSXBBVBSaBBBBSBSBBSBBSBBI



DATA F05? PUTR PLOT NUHBEP 11 
rOLLECTEO 0B «O ^ -6 9
DENSITY OF PUTP -  2 -  ABSOLUTE ( 1 - 3 )
DENSITY OF PUTP -  2 •  RELATIVE  TO OTHER BROWSE SPP PRESENT

PLOT RADIUS » 1 0 0 .  FEET

ASPECT s 5 5 .  DEG MAG TREE NUMBER 111 m a g n e t i c A7IMUTH TO TREE 30 DISTANCE TO T»EF 4  STFPS
SLOPE s 1 0 .  PERCENT TPCF NUMBER 112 m a g n e t i c AZIMUTH TO TREE 156 DISTANCE TO TREF 4 4  STEPS
El e v a t i o n * 7C0C. FEET(MSL) TREE NUMBER 113 m a g n e t i c AZIMUTH TO t r e e 2 16 d i s t a n c e TO TRFE 6  STEPS

in Cht CHXO CMNO SMXO SMND AOEP ISTON COED IFUN a l a y t o i l RNUH YOLO YEST NCON
s s a s S B S s s s s s s s s c s s s a s s s s B s s s s s s s s s s a B S S s s a s x a a s s s s s s a s B s s B s s v v s s s s s s s s s s s s s s s s s s s x s s s s a a s s s s B s S B B a s a s a s s s s s x x a s s z z s s x v a
1110 7 0 . 1 6 5 , 1 2 1 . 2 5 , 2 2 . 2 5 . 1 6 0 . 0 0 . 0 . 1 . 1 9 2 7 . 1 9 2 7 . 1
1112 7 3 . 1 2 2 . 7 1 . 1 8 . 1 4 . 1 1 . 0 2 0 . 0 1 . 6 9 . 1 . 1 9 4 4 . 1 9 4 4 . 2
1113 7 0 . 9 3 . 7 3 . 2 0 . 19. 1 3 . 0 3 0 . 0 0 . 0 . 1 . 1 9 4 5 . 1 9 4 5 . 1
Ills 3 7 . 7 0 . 5 5 . 8 . 8 . 1 4 . 1 1 0 . 0 0 . 0 . 1 . 1 9 5 8 , 1 9 5 8 , 1
111 6 2 8 . 2 7 . 1 6 . 3 . 3 . 1 2 . 0 5 . 0 0 . 0 . 3 . 1 9 6 2 , 1 9 6 2 . 1
lllft 4 1 . 3 0 . 2 7 . 8 . S . 1 4 . 0 5 . 0 0 . 0 . 1 . 1 9 6 1 . 1 9 6 1 . 1
111 9 3 9 . 2 9 . I S . 4 , 3 . 1 4 . 0 5 . 0 0 . 0 . 1 . 1 9 5 7 , 1 9 5 7 . 1
1121 4 6 . 7 7 . • 5 8 . 1 6 , 1 3 . 1 4 . 0 2 0 . 0 0 . 0 . 1 . 1 9 5 1 , 1 9 5 1 . 1
112 3 5 5 . 7 7 . 7 7 . 2 5 . 2 4 . 8 . 0 9 0 , 0 0 . 0 . 1 . 1 9 3 0 . 1 9 3 0 , 2
* 1 2 6 4 9 . 8 1 . 7 8 . 1 4 . 8 . 1 0 . 0 5 0 . 0 0 . 0 . 1 . 1 9 4 2 , 1 9 4 2 , 1
112 7 2 4 . 3 1 . 2 5 . 4 . 3 . 1 1 . 0 0 . 0 0 . 0 . 1 . 1 9 6 1 . 1 9 6 1 . 1
112S 3 4 . 4 5 . 3 3 , 9 , 7 . 1 1 . 0 5 . 0 0 . 0 . 1 . I 9 6 0 , I 9 6 0 . 1
112 9 4 0 . 9 1 . 8 0 . 1 6 . I S . 1 0 . 0 4 C . 0 0 . 0 . 1 . 1 9 4 6 , 1 9 4 6 . 1
1130 2 9 . 2 6 . 1 5 . 4 . 4 , 1 2 . 0 0 . 0 0 . 0 . 1 . 1 9 6 1 , 1 9 6 1 . 1
113:. 7 0 . 1 2 5 . 1 0 2 . 2 8 . 1 8 . 7 . 0 ao. 0 0, 0. 1 . 1 9 5 0 . 1 9 4 4 , 2
1136 8 7 . 2 5 0 . 2 4 5 . 5 1 . 4 4 . 14. M 6 0 . 0 1 . 8 0 . 1. 1 9 4 0 , 1 9 2 5 . 3
113 7 7 0 . 7 3 . 6 3 . 1 6 . 1 3 . 9 . 0 1 5 . 0 0 . 0 . 1 . 1 9 5 7 , 1 9 5 7 . 1
113 9 1 2 1 . 1 9 2 . 1 7 3 . 5 4 , 4 3 . 9 . 1 6 0 . 0 2 . 7 4 , 1 . 1 92 B . 1 9 2 8 , 1
l l A O 6 7 . 9 5 . 8 4 . 1 5 . 1 5 , 8 . 0 1 0 . 0 0 . 0 . n 1 9 5 2 . 1 9 5 2 . 1
11^1 5 2 . 3 6 . 6 0 . I S . 1 3 . 6 . 0 4 5 . 0 0 . 0 . 1 . 1 9 4 0 . 1 9 4 0 , 2
11A2 2 5 . 3 6 . 2 4 . 5 . 4 . 7. 0 0 . 0 0 . 0 . 1. 1 9 6 3 . 1 9 6 3 , 1
11A3 5 7 , 9 6 . 6 9 . 3 0 . 1 8 . 6, 0 3 0 . 0 0 . 0 . 1 . 1 9 5 0 . 1 9 4 8 . 2
114 4 9 7 . 1 1 9 . 1 0 0 . 1 9 . 1 9 , 8. 0 2 5 . 0 0 . 0 . 1 . 1 9 4 7 , 1 9 4 7 . 1
114 5 86. 1 1 6 . 1 0 7 . 1 9 . 1 6 . 8 . 0 2 0 . 0 0 . 0 . i. 1 9 5 2 . 1 9 5 2 . 1
114 6 1 0 2 . 1 5 6 . 1 2 2 . 2 2 . 2 1 . 6 . 0 1 0 . 0 0 . 0 . 1 . 1 9 5 3 . 1 9 5 3 . 1
1146 7 0 . 2 0 7 . 1 7 0 . 4 5 . 3 8 . 8 . 0 2 5 . 0 0 . 0 . 1 • 1 9 3 1 . 1 9 3 1 . 1
1149 9 4 . 1 3 1 . 1 0 9 . 2 2 . 1 9 . 6 . 0 2 5 . 0 0 . 0 . 2 . 1 9 4 5 . 1 9 4 5 , 1
11S9 8 2 . 1 3 3 . 9 9 . I B . 1 8 . 1 0 . 0 6 0 . 0 0 . 0 . ? • 1 9 3 5 . 1 9 3 5 . 2
1161 5 8 . n s . 9 7 . 2 5 , 1 7 . 1 1 . 0 3 0 . 0 0 . 0 . 1 , 1 9 2 9 . 1 9 2 9 . 1
116? 4 9 . 9 0 . 6 0 . 1 3 . 1 2 . 2 5 . 1 7 0 . 0 0 . 0 . 1 . 1 94 A . 1 9 4 8 . 2
U 6 S 5 1 . 5 4 . 4 0 . 1 2 . 1 0 . 1 3 . 0 7 0 . 0 0 . 0 . 1. 19<.6. 1 9 4 6 . 1
116 6 6 7 . 2 1 5 . 1 7 9 . 3 4 . 3 0 . 7 . 0 7 5 . 0 1 . 5 8 . 1. 1 9 3 1 , 1 9 3 1 , 1
116 7 5 2 . 8 5 , 68. 2 0 . 1 5 . 7 . 0 5 0 . 0 0 . 0 . 1 . 1 9 4 1 . 1 9 4 1 . 1
116 6 1 6 . 2 5 . 2 0 . 4 . 4 . n . 0 5 . 0 0 . 0 . 1 . 1 9 6 0 . I 9 6 0 . 1
116 9 2 3 . 2 8 . 2 3 . 4 . 3 . 1 0 . 0 C. 0 0 . 0 . 1 . 1 9 6 2 . 1 9 6 2 , 1
1171 3 5 . 6 5 . 5 4 , 1 1 . 1 0 . 9 . 1 2 5 . 0 0 . 0 . 1 . 1 9 3 0 . 1 9 3 0 . 2
1172 3 0 . 3 4 . 2 5 . 6 . 6 . I S . 1 1 5 . 0 0 . 0 . 1. 1 9 5 2 . 1 9 5 2 , 1
117 3 4 9 . 6 7 . 6 5 . 1 4 , 1 1 . 8 . 0 2 0 . 0 0 . 0 . 1. 1 9 4 4 , 1 9 4 4 , 1
1178 6 0 . 8 1 . 5 9 . 2 2 . 1 6 . 9 . 1 2 0 . 0 0 . 0 . 1 . 1 9 3 5 . 1 9 3 5 . 2
118 2 9 6 . 1 6 6 . 1 5 6 . 3 4 . 2 8 . 6 . 0 2 0 . 0 1 . 2 8 . 1 . 1 9 4 3 . 1 9 4 3 . 1
1183 3 0 . 3 5 . 2 9 . 6 . 6 . 1 2 . 0 0 . 0 0 . 0 . 1 . 1 9 6 2 , 1 9 6 2 . 1
1137 3 3 . 2 7 , 2 0 . • 6 . 4 . 1 6 . 0 5 . 0 0 . 0 . 1. 1 9 6 1 . 1 9 6 1 . 1
1191 4 6 . 9 6 . 5 6 . 1 7 . 1 5 . 1 2 . 0 2 5 . 0 0 . 0 . 1. 1 9 4 4 . 1 9 4 4 . 1
119 4 5 7 , 1 1 6 . 9 1 . 2 4 . 2 2 . 5 . 1 7 0 . 0 0 . 0 . 1. 1 9 1 S . 1 9 1 8 . 2
119 9 8 . 1 0 . 5 . 22. 2 2 . 1 2 . 0 c. 0 0 . 0 . 1 . 1 9 6 1 , 1 9 6 1 . 1
1100 . 8 1 . 8 0 . 2 4 , 2 3 . 1 2 . 0 5 0 . 0 0 . 0 . 1. 1 9 3 1 . 1 9 3 1 . 2
110 3 1 3 , 1 7 , I S . 4 . 4 , 1 5 . 0 1 0 . 0 0 . 0 . 1 . 1 9 5 8 , 1 9 5 8 . 1
110 6 6 5 . 1*>8. 1 1 4 . 3 8 . 3 5 . 1 1 . 0 6 0 . 0 0 . 0 . 1 , 1 9 3 7 . 1 9 3 7 , 2
I l O A 2 3 . 2 2 . 2 0 . 6 . 4 . 9 . 0 5 . 0 0 . 0 . 1 . 1 9 6 1 . 1 9 6 1 . 1
1109 2 3 . 2 0 . 1 7 . s. 4 . 12. 8 5 . 0 0 . 0 . 1 . 1 9 6 1 . 1 9 6 1 . •1

N)



DATA rOJ» PUTS p l o t  NUMBER 1 2  
COLIECTEO oa-07-69 PLOT RADIUS ■ 1 0 0 ,  EFET
OENSITV OF PUTR -  2 - ABSOLUTE n - 3 )
DENSITY OF PUTR -  2  - RELATIVE TO o t h e r : BROWSE SPP 1PRESENT ( 1 - 4 )

ASPECT « 2 1 5 .  DEO MAG TREE NUMBER 121 MAGNETIC A2IMUTM TO t r e e 182 d i s t a n c e  to TREE - 0  STEPS
SLOPE B 5 5 .  PERCENT TREE NUMBER - 0 MAGNETIC A21HUTH TO t r e e - 0 d i s t a n c e  to TREE - 0  s t e p s
El e v a t i o n *  i9 0 0 0 .  FEET(H SL) TREE n u mb e r  - 0 m a g n e t i c AZIMUTH TO TREE - 0 d i s t a n c e  TO TREE - 0  STEPS

ID CHT CHXO CM̂ 4r> SMXD SMND ADEP ISTON COED IFUN ALAY T O IL RNUM YOLO VEST NCON
s ss  = a s ss s s ss B a s ss s s :BSXBSBSBS:■SSSSSSS ■XSS5S3BSBB ■■sasBSBBatSBSSSSBala aaaaaaa lasss:a a a a a a a s a a a a a :S8SXa aaaBB Sssaa a ss s B s aa a as s a a a a i
121<» 8 6 . 1 7 1 . 1 2 2 . 6 5 . 4 0 . 2 5 , 1 6 0 . 0 0 . 0 . 1 . 1 9 1 0 . 1 8 7 5 . 4
121fl 5 5 . 1 4 3 . 1 2 0 . 3 3 . 2 5 . 2 5 . 1 4 5 . 0 0 . 0 . 2 . 1 8 3 4 . 1 8 8 4 . 1
1220 9 2 . 1 3 7 . 1 0 9 . 2 3 . 1 8 . 2 5 . 1 2 5 . 0 0 . 0 . 2 . 1 9 1 2 . 1 9 1 2 . 2
l ? 2 l 8 2 . 1 5 6 . 9 4 . 1 7 . I S . 2 5 . 0 3 5 . 1 0 . 0 . 1 . 1 9 1 9 . 1 9 1 9 , 2
122 2 2 7 . 6 0 . 5 7 , 1 2 . 9 . 2 5 . 1 2 0 . 0 0 . 0 . 1 . 1 9 3 7 . 1 9 3 7 , 2
122 3 6 3 . 1 3 2 . 1 1 7 . 2 3 . 2 1 . 2 5 . 1 1 5 . 0 0 . 0 . 1 . 1 9 2 2 . 1 9 2 2 . 1
122 4 5 9 . 1 3 7 . 1 0 4 . 3 3 . 1 3 . 2 5 . 1 1 5 . 0 0 . 0 . 1 . 1 9 2 2 . 1 9 1 5 . 2
122 5 7 2 . 1 9 3 . 1 6 2 . 3 2 . 3 1 . 2 5 . 0 3 5 . 0 0 . 0 . 1 . 1 9 1 9 . 1 9 1 9 . 2
122 6 5 7 . 1 6 5 . 8 5 . 3 6 . 2 5 . 2 5 - 1 3 0 . 0 0 . 0 . 1 . 1 9 1 2 , 1 9 1 2 . 1
122 a 6 0 . 1 4 4 . 1 1 9 . 2 4 . 1 6 . 2 5 . r 3 0 . 1 0 . 0 . 1 . 1 9 3 0 . 1 9 3 0 , 2
122 9 6 5 . 2 1 8 . 1 1 5 . 3 3 . 2 3 . 2 5 . 1 4 5 . 0 0 . 0 . 1 . 1 9 1 0 . 1 9 1 0 . 1
1231 6 1 . 9 3 . 9 1 . 2 0 . 1 6 . 2 5 . 0 2 0 . 0 0 . 0 . 1 . 1 9 3 5 . 1 9 1 6 . 3
1232 6 7 . 9 3 . 7 8 . 2 6 . 2 1 . 2 5 . 1 2 5 . 0 0 . 0 . 1 . 1 9 2 3 . 1 9 2 3 . 1
123 4 5 8 . 1 1 4 , n o . 4 1 . 3 6 . 2 5 . 1 7 0 . 0 0 . 0 . 1 . 1 8 9 4 , 1 8 9 4 . 2
123 6 91 . 1 3 7 . 1 1 1 . 5 0 . 3 6 . 2 5 , i 8 5 , 0 0 . 0 . 1 . 1 9 0 8 . 1 9 0 8 . 2
I 2 3 a 2 8 . SO. 3 4 . 8 . 5 . 2 5 . i 2 0 , 0 0 . 0 . 1 . 1 9 4 4 . 1 9 3 7 . 2
123 9 4 2 . 9 1 . 7 5 , 1 3 . 1 3 . 2 5 . i 4 0 . 0 0 . 0 . 2 . 1 9 1 5 . 1 9 1 5 . 2
124 0 4 3 . 8 6 . 7 1 . 1 0 . 6 . 2 5 . 1 1 0 . 0 0 . 0 . 2 . 1 9 3 9 . 1 9 3 9 , 1
124 6 2 8 . 7 3 . 5 9 . 5 6 . 4 2 . 6 . 1 5 0 . 0 0 . 0 . 1 . 1 9 1 7 , 1 9 1 7 , 2
1250 S 3 . 3 6 . 6 3 . 1 8 . 1 7 . 2 5 . 1 5 . 0 0 . 0 . 1 . 1 9 3 3 . 1 9 2 5 , 2
1251 81 . 1 4 5 . 1 0 3 . 3 3 , 2 7 , 2 5 . 1 6 0 . 0 0 . 0 . P . 1 9 1 2 . 1 9 1 2 . 2
125 2 4 0 . 7 6 . 6 2 . 2 2 . 1 4 , 2 5 . 1 5 5 . 0 ' 0 . 0 . 1 . 1 9 0 3 . 1 9 0 3 . 2
1253 5 8 . 1 3 8 . 1 3 0 . 3 3 . 2 2 . 2 5 , 1 2 0 . 0 0 . 0 . 1 . 1 9 2 2 . 1 9 2 2 . 1
125 4 6 8 . 1 0 2 . 8 1 . 3 0 . 2 6 . 2 5 . I SO. 0 0 . 0 . 1 . 1 9 1 1 . 1 9 1 1 . 1
125 7 4 8 . 7 8 . 6 5 . 1 7 . 1 7 . 2 5 . 1 2 5 . 0 0 . 0 . 1 . 1 9 4 1 . 1 9 4 1 . 1
125 9 7 4 . 1 1 2 . 9 8 . 3 4 . 2 5 . 2 5 . 1 3 5 . 0 0 . 0 . 1 . 1 9 3 1 . 1 9 3 1 . 1
1260 5 8 . 1 1 1 . 7 1 . 2 0 . 1 8 . 4 . 0 5 5 . 0 0 . 0 . 1 . 1 9 1 6 . 1 9 1 6 , 2
1261 5 1 . 9 7 , 7 3 . 1 3 . 1 1 . 2 5 . 1 2 5 . 0 0 . 0 . 1 . 1 9 3 3 . 1 9 3 3 . 2
1262 4 4 . 7 4 , 6 5 . 1 6 . n . 2 5 . 1 5 5 . 0 0 . 0 . 1 . 1 9 1 7 . 1 9 1 7 . 2
126 4 9 5 . 1 8 3 . 1 3 8 . 7 7 . 6 5 . 2 5 . 1 9 0 . 0 0 . 0 . 1 . 1 9 0 2 . 1 9 0 2 . 1
126A 4 5 . 6 0 . 5 6 . 1 3 . 1 0 . 2 5 . 1 2 0 . 0 0 . 0 . 1 . 1 9 3 2 . 1 9 3 2 . 3
1271 7 8 . 1 7 1 . 1 2 1 . 5 3 . 5 1 , 2 5 . 1 5 0 . 0 0 . 0 . 1 . 1 9 0 3 . 1 9 0 3 . 2
127 5 5 5 . 1 3 8 . 1 0 3 . 2 0 . 1 7 . 2 5 . 0 2 0 . 0 2 . 5 1 . 1 . 1 9 3 4 , 1 9 3 4 , 2
127 6 7 8 . 1 6 7 . 1 1 1 . 3 3 . 2 6 . 2 5 . 0 6 0 , 0 0 . 0 . 1 . 1 9 3 7 . 1 9 2 0 . 4
127 7 6 8 . 1 9 2 . 1 4 1 . 4 7 . 3 3 . 2 5 . 0 2 0 . 0 1 . 2 4 . 1 . 1 9 0 2 . 1 9 0 2 . 1
127a 2 2 . 4 7 . 2 4 . 7 . 5 . 2 5 . t 3C . 0 0 . 0 . 1 . 1 9 3 5 . 1 9 3 5 . 2
1280 6 9 , 6 9 . 7 2 . 2 4 . 1 8 . 2 5 . 1 2 0 . 0 0 . 0 . ? . 1 9 2 0 . 1 9 2 0 . 2
l ? f i l 4 9 , 7 9 . 7 5 . 3 4 . 1 3 . 2 5 . 0 6 0 . 0 0 . 0 . 3 . 1 8 9 3 , 1 8 9 3 . 1
1234 8 4 . 1 9 0 . 1 8 2 . 4 0 . 3 9 , 2 5 . 1 4 0 . 0 0 . 0 . 3 . 1 9 0 5 . 1 9 0 5 . 2
1287 5 7 . 1 4 6 . 1 0 0 . 4 9 . 3 3 . 2 5 . 0 7 0 , 0 0 . 0 . 1 . 1 9 0 9 , 1 9 0 9 . 1
129 3 44 . 1 5 4 . 1 4 4 . 2 2 . I S . 2 5 . 1 5 5 . 0 0 . 0 . 1 . 1 9 1 5 . 1 9 1 5 . 3
1294 7 5 . 1 2 7 . 1 0 8 . 3 6 . 3 4 . 1 0 . 0 6 0 . 0 0 . 0 . 1 . 1 8 9 0 . 1 8 9 0 . 1
129 5 7 4 . 1 6 0 . 1 2 4 . 5 5 . 5 2 . 1 2 . 0 5 0 , 0 0 . 0 . 1 . 1 8 9 5 . 1 8 9 5 . 1
129 7 6 3 . 1 5 8 . 1 2 6 . 3 9 . 3 8 . 2 5 . 1 3 0 , 0 0 . 0 . 1 • 1 9 0 3 . 1 8 8 5 . 3
129 8 4 7 . 1 3 0 . 1 1 6 . 5 1 . 4 1 . 2 5 . 1 5 S . 0 0 . 0 . 1 . 1 8 9 5 . 1 8 9 S . 2
129 9 6 3 . 1 2 9 . 1 0 9 . 3 0 . 2 3 . 2 5 . 1 4 0 . 0 0 . 0 . 1 , 1 9 0 2 . 1 9 0 2 . 1
1201 7 2 , 1 1 3 . 7 2 . 3 4 . 3 0 . 2 5 . 1 6 5 . 0 0 . 0 . 1 . 1 9 0 2 . 1 9 0 2 . 2
120 2 6 7 , U 3 . 3 5 . 1 6 . n . 9 . 6 3 0 . 0 0 . 0 . 1 . 1 9 3 8 . 1 9 2 2 . 2
120 6 7 8 . 1 7 4 , 1 4 4 . 4 6 , 2 8 . 2 5 , 1 1 5 . 1 0 . 0 . 1« 1 9 1 7 . 1 9 1 7 . 1
120 9 3 6 . 1 0 1 . 6 5 . 2 4 . 2 3 . 2 5 , 1 SO. 0 0 . 0 . 1 . 1 9 1 6 . 1 9 1 6 . 1



DATA FOR PUTR PLOT NUMSER 13 
COLLECTED 0 8 - n - 6 9  
OEN S U Y  o f  PUTR -  2 -  APSOLUTC 
DENSITY OF PUTR -  3

PLOT RADIUS *  1 0 0 .  FEET
( 1 - 3 )

RELATIVE  TO OTHER BROWSE SPP PRESENT ( 1 - 4 )

ASPECT a 6 5 .  OEG MAG
SLOPE a 3 7 ,  PERCENT
ELEVAT ION*  7 1 0 0 .  FEET(MSL)

TREE NUMBER 131 
TREE NUMBER 132  
TREE NUMBER 133

MAGNETIC AZIMUTH TO TREE 74  
MAGNETIC AZIMUTH TO TREE 84  
MAGNETIC AZIMUTH TO TREE 347

DISTANCE TO TRE r 36  STEPS 
DISTANCE TO TRFF 37  STEPS 
d i s t a n c e  t o  TPEF 60 STEPS

in ch t CMXO . CmnO SMXD SMNO AOEP ISTON COED IFON ALAY TOTL PNUM YOLO VEST NCON
====== 33SSS« 3SSS3SBS SSSSSSSXSS s a x a s c s a Bss- = saaasB = s3s B3 33 3S3S 338 3XSSS3 3B33333BBS 33S S3S BSBBBS33 BSSCXSS BBBBBSSXS:8XXSX8X3X SBBXXXl
1314 59. 158. 98. 38. 29. 14. 0 50, 0 0. 0. 1. 1933. 1933. 2
131A 93. 175. 162. 57, 47. 24. 0 80. 0 0. 0. 1. 1920. 1920. 2
1320 25. 15. 12. 3 . 2. 25, 1 5 . 0 0. 0. 1. 1962, 1962. 1
1321 44. 79, 77, 12. 11. 25. 1 25. 0 0. 0. 1. 1943, 1930. 3
1325 43. 98. 92. 16. 13. n . 1 5 . 0 0. 0. 1. 1953. 1953. 1
1327 34. 83. 59. 31. 23. 16. 1 25. 0 0. 0. 1. 1934. 1926. 3
132B 81, 195. 137. 35. 33. 25. 1 15. 0 0. 0. 1. 1910, 1910. 2
132R 60. 110. 101. 32, 22. 25. 0 40. 0 0. 0. 1. 1917. 1917. 2
1331 43. 59, 46. 22. 16. 25. 0 40. 0 0. 0. 1. 1939, 1930. 2
1332 93. 127. 106. 35. 30. 25. 0 40. 0 0. 0. 1. 1922. 1919, 2
1333 50. 102. 93. 25. 22. 25. 0 25. 0 0. 0. 1. 1932, 1932. 1
1335 67. 161. 119. 31. 27, 25. 1 40. 0 1. 71. 1. 1930. 1930. 1
1337 31. 34. 20. 3 . 3. 25, 0 0. 0 0. 0. 1. 1961. 1961. 1
133R 67. 146. 99. 48. 37. 25. 0 30. 0 0. 0. 1. 1929. 1929. 1
1341 74, 99, 79. 44. 32. ?5, 0 6 i ) . 0 0. 0. 1 . 1912. 1512. 21343 65. 135, 105. 23. 20. 25. 0 50. 0 1. 28. 2 . 1925. 1925. 2
1344 75. 154. 130. 34. 30. 25. 0 45. 0 0. 0. 1. 1918. 1918. 2
1346 61. 53, SO. 13. 11. 8 . 0 20. 0 0. 0. 1. 1935. 1935. 2
1347 66. 114. 73. 25. 21. 13. 0 35. 0 0. 0. 1. 1941. 1941. 1
1351 58. 94. 80. 36. 23. 25. 0 80. 0 0. 0. 1. 1922. 1922. 2
1356 51. 169. 146. 30. 22. 16. 0 4S. 0 4 . 125. 1. 1931. 1931. 2
1357 39. 62. 57. n . 8. 25. 0 IS . 0 0. 0. 1. 1942. 1942. 1
1359 56. 190. 123. 17. 14. 25. 0 70. 0 0. 0. 1. 1932, 1932. 2
136« 51. 161. 92. 36. 34. 25. 0 40. 0 0. 0. 3. 1910, 1910, 2
1362 62. 87. 83. 2ft. 21. 23. , 0 so . 0 0. 0. 1. 1933. 1926, 2
1364 67. 79. 77, 23. 17. 25. 0 35. 0 0. 0. 1. 19S6. 1945, 3
1365 47. 87. 57. 15. 14. - 25. 0 10. 0 0. 0. 1. 1946. 1946. 1
1366 62. 67. 65. 42, 19, 25. 0 60. 0 0. 0. 1. 1909, 1909. 3
1367 73. 137, 129. 32. 29. 17. 0 40. 0 0. 0. 1. 1914. 1914. 2
1370 59, 127. 98, 30. 27, 22. 0 25. 0 0. 0. I . 1932, 1932. 2
1371 62. 159. 142. 29, 23. 25. 1 50. 0 0. 0. 1. 1925. 1925. 1
1373 63. 172. 111. 23. 18. 17, 0 90. 0 0. 0. 1. 1946. 1930. 3
137B 60. 86. 49. 43. 34, 16. c 20. C 0. 0. 1. 1922, 1922. 2
1382 34. 64. 43. 11. 10. 25. 0 5 , 0 1. 20. 1. 1R49. 1949. 1
1333 60. 72. 6 2 . 3 0 , 19. 25. 1 40. 0 0. 0. 1. 1935. 1920. 3
1385 84. 173. 169. 65. 50. 25. 0 25. 0 0. c . 1. 1918. 1918. 1
13S9 62. 120. 101. 23. 20. 25. 0 20«> 0 0. c . 1. 1931. 1931. 1
1392 79. 183. U 7 . 33. 36. 25. 0 75. 0 0. 0. 1. 1910. 1910. 2
1393 62. 114. n o . 30. 24. 25. 0 33. 0 0. 0. 1. 1928. 1928, 1
1394 52. 62. 51. 22. 19. 25. 0 60, 0 0. 0. 1. 1926. 1926. 1
1395 34. 62. 40. 10. 7. 25. 1 75. 0 0. 0. 1. 1943. 1943. 2
1396 49, 52. 39. 20. 18. 25, 0 75. . 0 0 . 0. L, 1925. 1925. 2
1397 51, 98. 66. 26, 24. 22. 0 60. 0 0. 0. 1. 1928. 1928. 2
1 39P 59. 164. 129. 32. 2 9 , 25, 0 70. 0 0. 0. 1. 1942. 1942. 1
1399 46. 79. 69. 24, 16. 25. 0 40. 0 0. 0. 1. 1933. 1933. !
1300 66. 73. 66. 18. 14. 13. 1 30. 0 0. 0. 1. 19*»6. 1946. 2
1301 69. 171. 118. 54. 45. 17. 0 70. 0 0. c . 1. 1915. 1915. 2
1304 64. 113. 79. 4 4 . 26. 25. 0 95. 0 0. 0. 1. 1920. 1920. 2
1307 50. U 4 . 69, 34. 26. 25. 0 80. 0 0. 0. 1, 1923. 1923. 2
1309 89, 142. 9 9 . 34, 33, 25, 0 55. 0 0 , 0. 1, 1916. 1916. 2



DATA r 0 9  PUT» PLOT NUMBER K  
COLLPCTEO O B - 1 2 - 6 9
OENSITY o f  PUTr  -  ■) -  ABSOLUTE U - 3 1
OENSITY o f  PUTR -  2  -  r e l a t i v e  t o  o t h e r  b r o w s e  SPP p r e s e n t  <1 -A )

PLOT RADIUS ■ 1 0 0 .  FEET

ASPECT s 2 8 0 .  OE6 HA8 TREE NUMBER 141 MAYj NETIC A2IMUTH TO TREE 77 d i s t a n c e  t o  t r e e 5 4  STEPS
SLOPE M 2 4 .  PERCENT TREE NUMBER 142 m a g n e t i c A7IMUTH TO t r e e 165 d i s t a n c e  t o  t o f f 7 STEPS
e l e v a t i o n *  IS 9 0 0 .  FEET(MSL) TREE NUMBER 143 m a g n e t i c AZIMUTH TO t r e e 340 DISTANCE to  t r e e 35 STEPS

in CHT CMXO CVND SMXD SMNO AOEP ISTOM COED IFUN ALA'>r TOTL PNUM Yni.o VEST NCON
s s s s s x s s s s s s s x s s s 3 8 s s s s s s s a s s s « s 8 s s s s a s s s s s is s s a K s s s a s a s s B s a s a a s s s s a s s s s s a B a a a s s s s s s : B a a a a a a s a a s a a a a a a a a a a s s s s a a a a a s s a a i■aasasa i
1410 6 7 . 1 0 3 . 7 6 . 1 6 . 1 7 , 1 2 . 0 SO,  0 0 . 0 .  1 . 1 9 4 1 . 1 9 4 1 , 1
1411 1 2 7 . 1 8 9 , 1 3 6 . 3 7 , 2 8 . 1 2 . 0 3 0 .  0 0 . 0 .  1 . 1 9 2 0 . 1 9 2 0 . 1
141? 2 3 , 3 2 . 2 7 . 6 . 4 . 2 1 . 0 5 .  0 0 . 0 .  1 . 1 9 5 8 . 1 9 5 8 . 1
1413 6 0 . 1 0 3 . 5 2 . 1 6 . 1 5 . 1 1 . G 1 0 .  0 0 . 0 .  1 . 19**9, 1 9 4 9 . 1
141 4 6 3 . 1 1 9 . 6 7 . 2 6 . 1 9 , 7 . 0 2 5 .  0 0 . 0 .  1 . 1 9 4 0 . 1 9 4 0 . 1
1416 9 !  . 2 0 6 . 1 9 7 . 5 8 . 5 0 . 1 0 . 0 6 5 .  0 0 . 0 .  1 . 1 9 0 8 . 1 9 0 8 . 3
141 3 5 0 . 5 7 . 4 0 . 1 2 . 1 0 . 1 0 . 0 2 0 .  0 0 . 0 .  1 . 1 9 4 0 . 1 9 4 0 . 1
14I<9 6 7 . 1 2 2 , 1 0 3 . 2 4 . 2 1 . 7 . c 6 0 .  0 0 . 0 .  1 . 1 9 3 3 . 1 9 3 3 . 1
142 2 9 7 . 1 8 0 . 1 7 6 , 4 9 , 4 5 . 9 . 0 2 0 .  0 0 . 0 .  1 . 1 9 3 7 . 1 9 3 7 . 1
142 3 5 5 . 9 3 . 9 0 . 1 7 . 1 6 . 9 . 0 1 0 .  0 0 . 0 .  1 . 1 9 4 9 . 1 9 4 9 . 1
142 6 7 2 . 1 4 8 . 1 3 3 . 3 0 . 2 8 . 8 . 0 1 5 .  0 0 . 0 .  1 . 1 9 3 9 . 1 9 3 9 . 1
142 9 2 4 . 2 5 . 1 2 . 4 . 4 . 1 7 . 1 5 .  0 0 . 0 .  1 . 1 9 6 1 . l 9 o l  . 1
143 3 3 9 . HC. 6 9 . 1 0 . 8 . 2 5 . 1 5 .  0 0 . 0 .  1 . 1 9 5 7 , 1 9 5 7 , 1
1434 6 6 . 1 0 8 . 9 9 , 2 0 . 1 4 . I S . 0 2 0 .  0 0 . 0 .  1 . 1 9 5 0 . 1 9 5 0 , 1
1435 6 1 . 1 0 1 , 9 0 . 1 9 , 1 5 . 8 . I 1 5 .  0 0 . 0 .  1 . 1 9 4 5 . 1 9 4 5 , 2
143T 6 1 . 8 5 . 8 2 . 1 6 . 1 6 . 1 8 . 0 5 0 .  0 0 . 0 .  1 . 1 9 4 0 . 1 9 4 0 . 114i*2 SO. 7 0 . 6 9 . 1 6 . 1 4 , 9 . 1 3 5 .  0 0 . 0 .  1 . 1 9 3 8 . 1 9 3 8 . 1
1445 4 7 . 7 6 . 7 0 . 1 0 . B. 2 5 . 0 2 0 .  0 0 . 0 .  1 . 1 9 4 2 , 1 9 4 2 . 2
1446 2 4 . 4 0 . 2 9 . 7 . 6 . 2 5 . 0 1 0 .  0 0 . 0 .  1 . 1 9 5 7 . 1 9 5 7 . 1
1443 1C 3. 2 0 3 . 1 7 8 , 4 3 . 4 2 . 2 5 . 1 2 0 .  0 0 . 0 .  1 . 1 9 4 4 . 1 9 4 4 , 1
145** 8 5 . 1 0 1 , 8 0 . 2 6 . 2 0 . 6 . 1 2 5 .  C 0 . 0 .  1 . 1 9 2 9 . 1 9 2 4 . 1
1 4 5 5 8 9 . 1 2 1 , 1 0 7 . 3 3 . 3 1 . 7 . 1 7 0 .  0 0 . 0 .  1 . 1 9 2 5 . 1 9 2 5 . 1
1457 9 6 . 2 0 9 , 1 7 5 . 6 1 . 4 2 . 2 5 , 1 6 0 .  0 0 . 0 .  2 . 1 9 2 2 . 1 9 2 2 . 2
145B 7 7 . 3 6 . 5 2 . 1 8 . 1 5 . 3 . 1 3 0 ,  0 0 . 0 .  1 . 1 9 4 3 , 1 9 4 0 . 1
1460 2 0 . 1 3 . 1 3 . 4 . 3 , 9 . c 5 .  0 0 . 0 .  1 . 1961 , 1 9 6 1 . 1
1 4 b l 8 3 . 1 2 9 . 1 1 7 , 3 0 . 2 7 . 1 0 . 0 SO. 0 0 . 0 .  1 . 1 9 4 0 . 1 9 3 0 . 3
146 2 1 1 1 . 1 4 9 . 1 0 2 . 6 0 . SO, 6 . 0 7 5 ,  0 0 . 0 .  3 . 1 9 1 0 . 1 9 1 0 , 1
146 3 4 & . 1 0 8 , 5 9 . 1 3 . 1 3 . 9 . 0 3 5 .  0 0 . 0 .  1 . 1 9 4 0 . 1 9 4 0 . 1
146 4 3 0 , 6 5 . 4 1 . 1 4 . 9 . 2 4 . 0 1 0 .  0 0 . 0 .  1 . 1 9 4 0 . 1 9 4 0 . 1
1471 1 0 0 . 1 3 5 . 1 6 4 . 6 4 , 6 2 . 1 7 . 1 6 0 .  0 0 . 0 .  1 . 1 9 2 4 . 1 9 2 4 . 2
147 2 9 5 . 1 0 7 . I C S . 3 1 . 2 6 . 1 3 . 0 4 0 .  0 0 . 0 .  1 . 1 9 2 5 . 1 9 2 5 , 1
147<* 3 7 , 3 4 . 3 4 , 7 . 5 . 1 2 . 0 5 .  0 0 . 0 .  1 . 1 9 5 1 . 1 9 5 1 . 2
147 5 8 0 . 1 4 2 , 1 1 7 , 2 3 . 2 3 . 1 0 , 0 2 0 .  • 0 0 . 0 .  1 . 1 9 4 4 . 1 94 h . 1
147 6 5 2 . 4 4 . 3 2 . 7 . 7 , 1 2 . 0 5 .  0 0 , 0 .  1 . 194 Q . 1 9 4 4 . 1
147 7 7 0 . 1 1 6 . 1 0 1 . 2 5 . 2 0 . 8 . 0 5 .  0 0 . 0 .  1 . 1 9 4 9 , 1 9 4 9 . 1
147 3 5 5 . 6 6 . 7 0 . 2 0 . 1 5 . 1 1 . 0 5 .  0 0 . 0 .  1 . 1 9 4 9 . 1 9 4 9 . 1
147 9 8 8 . 1 9 0 . 1 8 1 . 3 3 . 3 1 . I S . 0 2 5 .  0 0 . 0 .  1 . 1 9 4 2 . 1 9 4 2 , 1
1480 9 0 . 1 3 d . 1C4. 3 1 . 2 2 . 1 1 . 0 3 0 .  0 1 . 6 1 .  1 . 1 9 1 7 . 1 9 1 7 . 2
148 2 9 0 . 2 0 4 . m . 4 0 . 3 2 . 1 2 . 0 6 5 .  0 0 . 0 .  1 . 1 9 2 6 , 1 9 2 6 . 1
146 6 6 4 . 7 9 . 4 6 . 1 1 . 9 . 2 5 . 0 S .  0 0 . 0 .  1 . 1 9 6 0 . 1 9 6 0 . 1
148 3 2 9 . 1 9 . 1 8 . 2. 2 . 2 5 , 0 5 .  0 0 . 0 .  1 . 1 9 6 3 . 1 9 6 3 . 1
1490 6 6 . 1 0 3 . 8 4 , 2 1 . 1 9 . 1 4 . 0 6 0 .  0 0 . 0 .  1 . 1 9 3 1 . 1 9 3 1 . 1
1491 4 3 . 1 3 1 . 1C4 . 2 4 . 1 8 . 1 2 . 0 4 0 .  0 0 . 0 .  1 . 1 9 3 0 . 1 9 3 0 . 1
149 5 2 6 . 3 1 . 3 0 . 1 1 . 8 . 1 2 . c 4 5 .  0 0 . 0 .  1 . 1 9 3 9 , 1 9 3 9 . 1
149 6 9 0 . 1 7 7 , 1 1 1 . 4 8 . 4 3 . I S . 0 2 5 .  0 0 . 0 .  1 . 1 9 3 3 , 1 9 3 3 . 1
149 9 1 2 . 1 6 . 9 . 3 . 2. 1 8 . 0 0 .  0 0 . 0 .  4 . 1 9 6 5 , 1 9 6 5 . 1
1401 7 9 . 1 3 4 . 1 2 2 . 4 9 . 4 4 , 9 . 0 6 0 .  0 0 . 0 .  1 . 1 9 1 2 . 1 9 1 2 , 1
140 4 5 . 1 1 . 3 . 2 2 . 2 2 . 7 . 0 S .  0 0 . 0 .  I . 1 9 6 2 . 1 9 6 2 . 1
140 6 6 8 . 8 9 , 7 6 . 1 9 . 1 6 . 1 3 . 0 3 0 .  0 0 . 0 .  1 . 1 9 3 1 . 1 9 3 1 . 1
140 7 4 1 . 3 2 . 2 9 , 6 . 5 . 2 5 . 0 1 0 .  0 0 . 0 .  1 , 1 9 4 9 . 1 9 4 9 . 2



0AT4 FOR PUTR ? l 0T NUMBER IS
c o l l e c t e d  O f i - U - 6 9
DENSITY OF PuTR -  I  -  ABSOLUTE ( 1 - 3 J  
DENSITY OF PUTR -  I  -  RELATIVE TO OTHER BROWSE SPP PRESENT ( 1 - 4 )

PLOT RADIUS » 1 0 0 ,  FEET

ASPECT *  2 3 S .  DEG MAG
SLOPE s 1 3 .  PERCENT
e l e v a t i o n *  bSOO. FEET(MSL)

TREE NUMBER I S I  
TREE NUMBER 152  
TREE NUMBER 153

MAGNETIC AZIMUTH TO TREE 26  
MAGNETIC a z i m u t h  t o  TREE 123 
m a g n e t i c  AZIMUTH TO TREE 2 95

DISTANCE TO TPEF 
d i s t a n c e  t o  TREF 
d i s t a n c e  t o  TREF

4 3  STEPS 
3 4  STEPS 
2 9  STEPS

ID CHT CHXO CMNO SMXO SMNO AOEP I5T0M COED IFUN ALAY TOTL RNUH YDLD YEST NCON
SSSS9Ksssasss*»S3==-assssssBs■■SSSzaBB«S«SSS■■sss&s KSsaassaaBssssasssSBaaasxmaasassaaaaa a a s s a a a a a s a a a a a a a s s s z * a as s s s s a
151 0 9 3 . 2 1 2 . 1 7 7 . 6 2 . 4 3 . 2 5 . 1 9 0 . 0 2 . 1 2 8 . 1 , 1 9 4 4 . 1 9 3 5 . 2
1511 2 1 . 2 9 . 1 9 . 1 1 . 8 . 2 5 . 1 9 0 . 0 0 . 0 . 1 . 1 9 5 6 . 1 9 5 6 , 1
151 2 6 9 . 1 2 9 . 1 1 1 . 2 3 . 1 7 . 2 5 . 1 4 0 , 0 1 , 3 1 . 2 . 1 9 4 5 . 1 9 4 5 . 2
1513 1 2 0 . 1 5 7 . 1 0 9 . 3 7 , 3 9 . 1 5 . 1 6 5 . 0 0 . 0 . 1 . 1 R 38 . 1 9 2 0 , 5
151 4 BS. 2 0 0 . 1 5 6 . 5 0 . 3 2 . 1 4 . 1 6 0 . 0 0 . 0 . 1 . 1 9 3 8 . 1 9 1 5 . S
151 6 3 4 . 9 3 . 8 7 . 2 9 . 2 3 . 1 3 . 1 9 5 , 0 0 . 0 . 1 . 1 9 3 6 . 1 9 3 6 . 2
I5ia 1 1 2 . 1 7 0 . 7 6 . 3 2 . 2 7 . 1 2 . 1 6 5 , 0 0 . 0 . 1 . 1 9 1 6 . 1 9 1 6 . 1
151 9 8 7 . 1 6 3 . 1 1 1 . 3 8 . 3 4 . I S . 1 7 0 . 0 9 , 0 . 1 . 1 9 3 0 . 1 9 3 0 . 2
1521 1 3 . 3 4 . 2 5 . 6 . 4 . 9 . 1 2 0 . 0 0 . 0 . 2 . 1 9 6 1 . 1 9 6 1 . 1
15? 2 8 5 . 1 6 9 . 1 3 5 . 4 0 . 3 9 , 1 3 . 1 5 0 . 0 2 . 6 0 . 1 . 1 9 3 9 . 1 9 3 9 . 2
152 3 3 3 . 7 9 . 4 9 , 1 3 . 7 . 2 5 . 1 2 0 . 0 0 . 0 . 1 . 1 9 3 8 . 1 9 3 0 . 1
152 5 3 2 . 5 6 . 2 5 , 9 . 8 . 2 5 . 1 2 0 . 0 0 . 0 . 2 . 1 9 4 4 . 1 9 4 4 , 1
152 8 6 9 . 7 2 . S I . 1 3 . 1 2 . 2 5 . 1 3 0 , 0 0 , 0 , 2 . 1 9 4 2 . 1 9 4 2 , 2
1531 6 3 . IS O . 1 2 4 . 3 6 , 3 3 . 1 0 , 1 8 0 . 0 0 . 0 . 1 . 1 9 2 7 , 1 9 2 7 . 1
153? 1 0 8 , C ’ 3 3 , 1 5 6 . 4 2 , 3 3 . 1 2 . 1 7 0 . 0 0 , 0 . 1 . 1 9 1 7 . 1 9 1 7 , 1
153 5 S 3 . 1 0 7 , 9 6 , 2 5 , 2 0 . 7 , 1 7 0 . 0 0 . 0 . 1 , 1 9 3 0 . 1 9 3 0 . 2
153 7 5 9 . 9 6 . 7 3 . I S . 1 2 . 1 4 . 1 9 0 . 0 0 . 0 . 1 . 1 9 2 5 . 1 9 2 5 . 2
153d 5 6 . 8 2 . 5 6 . 1 8 . 1 6 . 4 , 1 8 0 . 0 0 . 0 . 1 . 1 9 3 5 . 1 9 3 5 . 2
153 9 5 2 . 9 2 . 8 5 . 3 2 . 1 1 . 1 1 . 1 9 0 . 0 0 . 0 . 1 . 1 9 3 6 . 1 9 3 6 . 2
1541 3 9 . 1 1 6 . 8 3 , 3 9 . 2 9 , 2 5 . 1 9 0 . 0 0 . 0 . 1 . 1 9 2 7 . 1 9 2 7 . 3
154 4 1 0 3 . 1 8 7 . 1 6 6 . 3 8 . 2 8 . 8 . 1 7 0 . 0 0 . 0 . 1 . 1 9 3 4 . 1 9 3 4 , 2
154 5 8 0 . 1 7 7 , 1 1 1 . 1 8 , 1 8 . 1 2 . 1 6 0 . 0 0 , 0 . 3 . 1 9 2 6 . 1 9 2 6 . 1
154 6 4 5 . 8 3 . 51 . 1 5 . 1 1 . 1 6 . 1 5 5 . 0 0 . 0 . 1 . 1 9 4 6 . 1 9 4 6 . 2
154 7 1 0 1 . 1 7 0 . 1 4 4 . 2 6 . 2 5 . 6 , 1 7 5 . 0 0 . 0 . 1 . 1 9 2 2 . 1 9 2 2 . 2
155 2 7 7 , 1 6 7 , 1 3 9 . 3 5 . 2 3 . 1 7 . 1 7 5 , 0 0 . 0 . 2 . 1 9 3 0 . 1 9 3 0 . 1
155 4 7 7 , 1 7 0 . 1 5 0 . 3 6 , 2 8 . 1 7 . 1 7 5 . 0 0 . 0 . 1 . 1 9 2 4 . 1 9 2 4 , 1
155 5 8 7 . 1 4 4 , 7 4 , 2 1 . 2 0 . 7 , 1 4 5 . 0 0 . 0 . 1 . 1 9 4 5 . 1 9 4 0 , 2
155 8 7 9 , 1 5 7 . 9 0 . 1 7 , 1 4 , 4 . 1 2 0 . 0 2 . 5 9 , 1 . 1 9 3 4 , 1 9 3 4 . 2
155 9 5 8 . 1 2 3 . 6 9 . 1 7 . 1 3 . 7 , 1 3 5 , 0 0 . 0 . 1 . 1 9 2 7 . 1 9 2 7 . 3
1560 3 2 . 5 5 . 5 2 . 1 4 , 1 3 . 1 3 . 1 9 0 . 0 0 . 0 . 1 . 1 9 3 9 . 1 9 3 9 . 1
156 5 1 0 1 . ? 1 4 , 1 5 6 . 4 9 . 4 0 . 1 0 . 1 7 5 . 0 0 . 0 . 1 . 1 9 2 5 . 1 9 2 5 . 2
1567 6 5 . IS S . 7 4 . 2 6 . 1 9 . 9 , 1 8 0 , 0 2 . 4 0 . 1 . 1 9 2 4 . 1 9 2 4 . 1
156 8 5 5 . 1 5 7 . 6 6 . 2 7 . 2 0 . 1 3 . 1 4 5 . 0 0 . 0 . 1 . 1 9 4 4 , 1 9 3 5 . 4
1571 7 9 . 1 8 7 . 1 7 3 , • 3 8 . 3 6 . 2 5 , 1 4 5 . 0 0 . 0 . 1 . 1 9 4 3 . 1 9 4 3 . 1
157 3 7 4 . 1 3 7 . 7 4 , 2 4 . 1 9 . 1 1 . 1 3 0 , 0 0 . 0 . 1 . 1 9 2 2 . 1 9 2 2 . 1
157 4 6 4 , 1 2 1 . 8 4 . I S . 1 4 . 9 , 1 2 5 , 0 0 . 0 . 1 . 1 9 3 5 . 1 9 2 5 . 3
157 5 lO B . 1 9 8 . 1 2 9 , 2 5 . 1 6 . 9 . 1 5 0 . 0 0 . 0 . 1 . 1 9 3 1 . 1 9 3 1 . 2
157 7 8 6 . 1 8 1 . IS O . 3 5 , 3 3 . 7 . 1 SO. 0 0 . 0 . 1 . 1 9 2 0 . 1 9 2 0 . 1
1578 6 5 . 8 6 . 6 6 . 2 9 . 9 . 1 4 . 1 7 5 . 0 0 . 0 . 1 . 1 9 2 2 . 1 9 2 2 . 1
1580 1 2 0 . 2 6 4 . 2 4 4 . 6 3 . 5 5 , 1 0 . 1 4 0 . 0 2 , 6 8 . 1 . 1 9 4 5 . 1 9 4 5 . 1
1581 5 9 , 8 7 . 8 1 . 1 7 . 1 5 . 1 3 . 1 2 0 . 0 0 . 0 . 1 . 1 9 4 0 . 1 9 4 0 . 3
158 6 6 2 . 1 1 2 . 1 0 8 . 1 9 . 1 6 . 1 2 . 1 2 5 . 0 1 . 2 2 . 1 . 1 9 5 4 , 1 9 4 7 . 3
1588 6 9 . 1 7 3 . 1 5 9 . 2 9 . 2 8 . 1 4 . 1 4 0 . 0 0 . 0 . 2 . 1 9 3 0 . 1 9 3 0 . 1
1591 6 9 , 1 1 0 . 8 2 . 2 5 . 1 9 . 1 1 . 1 5 5 . 0 0 . 0 . 1 . 1 9 4 6 . 1 9 3 3 . 3
159 4 7 3 . 1 5 9 . U 4 . 2 8 . 1 7 . 9 . 1 2 0 . 0 0 . 0 . 1 . 1 9 5 0 . 1 9 3 5 . 4
159 5 3 2 . 7 0 . 4 4 . 1 6 . 1 3 . 9 . 1 6 0 . 0 0 . 0 . 1 . 1 9 5 9 , 1 9 4 0 . 3
1599 7 4 , 1 3 0 . 8 8 , 2 2 . 2 0 . 6 . 1 3 5 . 0 0 . 0 , 1 . 1 9 3 9 . 1 9 3 3 , 3
1503 1 0 . 1 1 . B. 3 . 2. 9 . 1 0 . 0 0 . 0 . 1 . 1 9 6 2 . 1 9 6 2 . 1
1504 8 5 . * 7 3 . 9 7 . 3 0 . 2 4 . U . 1 6 0 . 0 0 . 0 * ! • 1 9 1 9 . 1 9 1 9 . I
1508 3 9 . 3 4 . 2 7 , 6 . 6 . 7 . 1 I C . 0 0 . 0 , 1« 1 9 6 1 . 1 9 6 1 , 1



DATA rOR PUTR PLOT NUHSeR 16 
COLLECTED 08-18-69
DENSITY OF PUTR -  3 -  ABSOLUTE (1 -3 )
DENSITY OF PUTft -  A -  RELATIVE TO OTHER BROWSE SPP PRESENT (1 -A )

PLOT RADIUS «  100. FEET

ASPECT »  290. DEG MAG
SLOPE s 25. pe r c e n t
El e v a t io n s  73o o . f e e t ( m s l )

TREE NUMBER 161 
TREE NUMBER 162 
TREE numbe r  163

MAGNETIC AZIMUTH TO TREE 127 
MAGNETIC AZIMUTH TO TREE 237 
MAGNETIC AZIMUTH TO TREE 322

DISTANCE TO TPFF 
DISTANCE TO TRFF 
DlSTANv'tC TO TREE

32 STEPS 
24 STEPS 
27 STEPS

ID CHT CMKO C“ NO SMXO Sh n O a o e p ISTON COED xruN ALAY TOTL RNUH YOLD VEST NCONs ss s s s s s s s s s m s BSBSSSSSIKSSSSSSSlBVBSSS3S1BaK««SBS8S««SSSSSVS«KSSaS4■■■■■SSSSSSSBBRSSUaSBSSS:BaBBsssBsaaa BSBBSSSSSSS&S38I
1610 5 6 . 8 2 . 6 5 , 1 8 . 1 2 . 6 . 0 2 0 . 0 0 , 0 . 1 . 1 9 1 3 . 1 9 1 2 . 1
1611 3 1 . 7 9 . 6 7 , n . 1 0 . 9 . 0 2 5 . 0 0 . 0 . 1 . 1 9 3 0 . 1 9 3 0 . 2
161 2 4 6 . 1 3 5 . 5 9 . 1 7 . 1 2 . 8 . 0 3 5 . 0 0 , 0 , 1 . 1 9 2 5 . 1 9 2 5 . 2161 3 7 2 . 1 2 1 . 7 4 . 2 0 . 1 5 . 1 1 . 0 7 0 . 0 0 . 0 . 1 . 1 9 2 3 , 1 9 2 3 . 2
161 7 3 4 . 5 2 . 4 3 . 1 1 . 8 . 6 . 0 5 5 . 0 0 , 0 , 1 . 1 9 2 9 . 1 9 2 9 . 2
1619 4 5 . 6 5 . 4 3 . 1 0 , 9 . 5 . 0 1 0 . 0 0 . 0 . 2 . 1 9 4 7 , 1 9 4 7 , 1
1621 S 7 . 1 2 2 , 8 5 . 2 0 . 1 9 . 5 . 0 4 5 . 0 0 . 0 . 1 . 1 9 1 6 , 1 9 1 6 . 2162 3 3 2 . 5 5 . 3 3 . 1 2 . 9 . 4 . 0 3 5 . 0 0 . 0 . 1 . 1 9 2 6 . 1 9 2 6 , 2
1625 5 7 . 1 3 2 . 9 1 . 1 2 . 1 2 . 1 1 . 0 2 5 , 0 0 , 0 . 1 . 1 9 2 6 . 1 9 2 6 , 1
162 7 1 5 4 , 6 1 . 5 9 , 2 5 . 2 2 , 7 . 0 6 0 . 0 0 . 0 . 1 . 1 9 2 9 . 1 9 2 0 . 4
162 8 7 7 . 2 0 5 . 1 7 6 , 4 0 . 3 4 , 2 1 . 0 4 5 . 0 3 . 8 8 , 1 . 1 9 1 8 . 1 9 1 8 . 1
1631 5 1 . 9 0 . 6 6 . 1 4 , 1 2 . 2 5 . 0 4 0 , 0 0 . 0 . 1 . 1 9 2 7 . 1 9 2 7 . 2163 2 3 3 . 7 6 . 5 7 . 1 0 . 1 0 . 6 . 0 AO, 0 0 . 0 . 1 . 1 9 2 7 . 1 9 2 7 , 2
163 3 5J . 1 0 0 . 6 1 . 1 6 . 1 4 . 6 . 0 6 0 . 0 0 , 0 . 1 . 1 9 ? 6 , 1 9 2 6 , 2
163S 51 , 7 6 . 6 1 . 1 8 . 1 6 . 2 5 . 0 6 5 . 0 0 , 0 . ? . 1 9 ? l . 1921 . 2
1638 1 9 . 2 0 . 1 2 . 3 . 3 . 4 . 0 5 , 0 0 . 0 . 2 . 1 9 5 0 . 1 9 5 0 . 21640 5 6 . 9 9 . 7tj. 2 2 . 2 2 . 5 . 0 7 5 . 0 0 . 0 . 1 . 1 9 1 8 , 1 9 1 8 . 11641 5 5 . 8 6 . 8 0 . 2 1 . 2 1 . 1 0 . 0 2 0 . 0 0 . 0 . 1 . 1 9 2 8 . 1 9 2 8 . 11643 8 5 . -1 6 2 . 1 4 2 . 3 1 . 2 8 . 6 . 0 3 5 , 0 0 . 0 . 1 . 1 9 1 8 , 1 9 1 8 , 1
164 3 6 4 . 1 0 5 . 1 0 0 . 2 3 , 2 0 . 7 . 0 2 0 . 0 0 . 0 , 1 . 1 9 2 7 , 1 9 2 7 . 1164 5 2 3 . 5 7 . 2 9 . 1 1 . 9 . 1 0 . 0 1 0 . 0 0 , 0 , 1 . 1 9 5 7 . 1 9 5 7 . 1
1646 3 0 . 4 1 . 3 2 . 7 . 6 . 7 . 0 5 . 0 0 . 0 , 1 . 1 9 5 3 . 1 9 5 3 . 1164 8 9 7 . 2 9 9 , 1 2 0 . 4 0 . 3 d . 6 . 0 6 0 . 0 0 , 0 . 1 . 1 8 7 3 . 1 8 7 3 . 2
165 3 31 . 7 9 . 4 5 . 1 7 . 1 4 . 6 . 0 5 5 . 0 0 . 0 . 1 . 1 9 2 1 . 1 9 1 5 . 2165 4 6 3 . 1 1 3 . 8 8 . 2 9 . 2 2 . S . 0 4 0 , 0 0 , 0 , 1 . 1 9 2 2 , 1 9 2 2 . 1
165 5 7 9 . 1 7 1 . 1 5 2 . 4 1 . 3 6 . 1 0 . 0 4 0 . 0 0 . 0 . 1 . 1 9 1 2 . 1 9 1 2 . 1
165 6 6 5 . 1 2 3 , 1 0 7 . 3 1 . 2 7 . 6 . 0 5 5 . 0 0 . 0 . 1 . 1 9 0 7 . 1 9 0 7 . 21661 7 4 . 1 4 0 . 1 1 2 . 2 5 , 2 3 . 5 . 0 8 0 . 0 0 , 0 . 3 . 1 9 1 6 . 1 9 1 6 . 2
166 2 7 6 . IB O . 1 3 1 . 3 2 . 3 2 . 7 . 0 3 5 . 0 1 , 2 S . 1 . 1 9 1 2 , 1 9 1 2 . 1166 3 7 5 . 1 2 0 . 8 2 . 3 0 . 2 7 . 7 . 0 3 0 . 0 0 . 0 . 1 . 1 9 2 6 . 1 9 2 6 . 1166 4 41 . 4 9 . 4 7 . 1 2 . 1 0 . 2 5 . 0 4 0 . 0 0 . 0 . 1 , 1 9 2 7 , 1 9 2 7 . 21 666 6 3 . 7 1 . 6 7 , 1 2 . 1 1 . 5 . 0 1 5 , 0 0 . 0 . 1 . 1 9 3 2 . 1 9 3 2 . 21667 4 3 , 5 7 , 3 8 , 1 6 . 1 1 . 4 . c 2 0 . 0 1 . 3 4 . 1 . 1 9 3 3 . 1 9 3 8 . 1166 9 4 9 , 2 0 2 . 1 3 9 . 2 3 . 2 0 . 2 5 . 1 2 0 . 0 1 . 6 9 . 1 . 1 9 1 8 . 1 9 1 8 . 21670 2 3 . 5 0 . 3 1 . 7 . 7 , 4 . 0 5 . 0 0 . 0 . 1 . 1 9 4 2 . 1 9 4 2 . 1167? 6 9 . 1 5 9 . 1 3 8 . 3 6 . 2 7 , a . 0 4 5 . 0 0 , 0 . 1 . 1 9 1 4 . 1 9 1 4 , 1
167 3 6 3 . 1 2 0 . 9 6 . 2 2 . 2 0 . 7 , 0 4 0 . 0 0 , 0 . 4 . 1 9 1 7 . 1 9 1 7 , 2167.8 2 9 . 6 0 . 3 9 . 1 0 . 6 . 7 . 0 1 0 . 0 0 . 0 . 1 . 1 9 4 5 . 1 9 1 5 . 11679 47. 1 0 4 . 77. 2 1 . 1 8 . 6 . 0 4 0 . 0 1 . 4 5 . 1 . 1 9 2 3 . 1 9 2 3 . 2
1682 5 5 . 9 7 . 5 7 . 1 6 . 1 2 . 3 . 0 4 5 . 0 0 . 0 . 3 . 1 9 2 4 . 1 9 2 4 . 2
1 686 5 5 . 1 3 9 . 8 3 . 2 1 . 1 4 . 7 . 0 1 5 . 0 0 . 0 . I . 1 9 3 8 . 1 9 3 0 . 3
1689 5 7 . 1 2 5 . 7 3 , 2 3 . 1 6 . 6 . 0 I S , 0 0 , 0 . 1« 1 9 1 5 . 1 9 1 5 . 21691 4 6 . 7 4 , 6 6 . 9 . 8 . 6 . 0 2 5 . 0 0 . 0 . 1 . 1 9 4 6 . 1 9 4 6 . 11694 5 2 . 7 9 , 4 1 . 1 7 . 1 3 . 8 , 0 3 5 . 0 0 . 0 . 3 . 1 9 2 3 . 1 9 2 3 . 2
169 5 4 9 . 6 2 . 6 0 . 1 6 . 1 4 . 1 4 . 0 2 5 . 0 0 . 0 . 1 . 1 9 2 6 . 1 9 2 8 . 21698 4 3 . 1 1 3 . 8 4 . 1 7 . 1 5 . 8 . 0 SU. 0 0 , 0 . 1 . 1 9 1 5 . 1 9 1 5 . 2
1600 4 4 . 6 3 . 6 4 , 1 2 . 9. 9. 0 1 0 . 0 0 . 0 . 1 . 1 9 3 0 . 1 9 3 0 , 2
16C2 3 5 . 7 2 . 4 9 . 1 3 . 9, S. 0 2 5 . 0 0 , 0 . 1. 1 9 3 3 . 1 9 3 3 . 2160 4 3 7 . 6 2 . 5 7 , 1 7 . 1 1 . 2 5 . 1 6 0 , 0 0 . 0 . 1 . 1 9 2 2 . 1 9 2 2 , 21609 6 5 . 1 1 6 . 9 2 . 2 3 , 1 7 , 1 3 . 0 6 5 . 0 0 * 0 . 1 . 1 9 2 9 . 1 9 2 9 . 1



DATA FOi^ PUTP PLOT NUMBER 17 
COLLECTED O B - U - 6 9
DENSITY OF PUTP -  2  -  ABSOUITE ( l - 3 »

PLOT RADIUS «  1 0 0 .  FEET

DENSITY OF PUT» -  3  -  RELATIVE TO OTHER BROWSE SPP PRESENT ( 1 - 4 )

ASPECT 3 1 8 0 .  DEG HAG TREE NUMBER 171 MAGNETIC A7IMUTH TO TREE 130 DISTANCE TO TPFF 110  STEPS
SLOPE * 4 2 ,  PERCENT TREE NUMBER 172 m a g n e t i c a z i m u t h TO t r e e 284 DISTANCE TO T P F F 4 7  STEPS
ELEVATIONS 6 7 5 0 .  FEET(MSL) TREE NUMBER 173 MAGNETIC AZIMUTH TO TREE 350 d i s t a n c e TO TPFF 51 STEPS

ID CHT CHXO CMNO SMXO SMNO ADEP ISTON COED IFUN a l a y TOTL RNUM y d l d YFST NCON* * » = * S3S35SSBS:BSS3S33SSS3SSB313333333B3333SS3333333333SSSBS33B8BIBSS3SSSBBSJKSSSSBSBSSSBBBBBBSS:SB3IISSSBB:BSB3S333SBSSSSS3B8BSSSSI
171 2 4 3 . 5 9 . 4 9 . 8 . 7 . 2 5 . 0 4 0 . 0 0 , 0 . 1 . 1 9 5 8 . 1 9 3 0 . 4171 3 6 7 . 8 3 . 6 6 , 2 5 . 1 9 . 2 5 . 0 3 5 . 0 0 . 0 . 1 . 1 9 1 4 . 1 9 1 4 , 2
171 5 5 2 . 7 1 . 4 3 . 2 0 . 1 2 . 2 S . 0 6 5 . 0 0 . 0 . 1 . 1 9 3 6 , 1 9 3 0 . 31718 7 8 . 1 5 1 . 1 3 6 . 6 9 . 5 5 . 1 2 . 0 9 5 . 0 0 . 0 . 1 . 1 9 2 4 , 1 9 2 4 . 2171 9 7 6 . 7 6 . 7 1 . 2 9 . 1 3 . 9 . 0 5 5 . 0 0 . 0 . 1 9 3 9 . 1 9 1 0 . 51720 5 9 . 1 0 2 . 9 4 . 2 5 . 2 1 . 1 0 . 0 5 0 . 0 0 . 0 . l ! 1 9 1 8 . 1 9 1 8 . 2
1726 4 9 . 7 9 . 7 0 , 2 1 . 1 7 , 9 . 0 5 0 . 0 0 . 0 . 1 . 1 9 1 8 . 1 9 1 8 . 2172 7 1 6 . 2 6 . 1 5 . 5 . 4 . 8 . 0 1 0 . 0 0 . 0 . 1 . 1 9 6 0 , 1 9 6 0 . 1172 8 3 7 . 2 8 . 2 0 . 9 , 6 . 9 . 0 4 0 . 0 0 . 0 . 1 . 1 9 4 2 . 1 9 4 2 . 1172 9 5 6 . 1 3 9 . 8 4 . 3 4 . 3 3 . 1 6 . 0 8 0 . 0 1 . 8 1 . 1 . 1 9 0 9 . 1 9 0 9 , 2
1737 4 8 . 9 2 . 7 6 . 3 5 . 2 9 . 7 . 0 6 0 . 0 0 . 0 . 1 . 1 9 2 6 . 1 9 2 0 . 2
173 8 2 3 . 5 6 . 3 3 . 2 1 . 1 8 . 1 0 . 1 9 0 . 0 0 . 0 . 1 . 1 9 5 6 . 1 9 4 0 . 3173 9 5 6 . 6 4 . 7 7 . 2 5 . 2 3 . 2 0 . 1 4 5 . 0 0 . 0 . 1 . 1 9 1 5 . 1 9 1 5 . 2
1740 4 4 . 5 8 . 6 1 . 2 4 . 1 5 . 2 4 . 0 6 0 . 0 1 . 6 0 . 1 . 1 9 2 7 . 1 9 2 7 . 1
1741 5 9 , 1 6 1 . 8 fi , 5 1 . 3 4 , 1 2 . 0 6 5 , 0 0 . 0 . 1 . 1 9 1 8 . 1 9 1 8 . 2
1 7 h 3 3 3 . 3 6 . ? 3 . 1 5 . 8. 1 2 . 0 4 0 . 0 0 . 0 . 1 . 1 9 4 2 , 1 9 4 2 . 2174 4 3 0 . 7 1 . 5 1 . 1 6 . 1 6 . 1 3 . 0 2 0 . 0 0 . 0 . 1 . 1 9 1 7 . 1 9 1 7 . 2
174 5 4 9 . 8 0 . 7 9 . 1 8 . 1 2 . 2 5 . 0 6 0 . 0 0 . 0 . 1 . 1 9 3 4 . 1 9 3 4 . 1
174 6 4 7 . 6 5 . 5 8 . 1 6 . 1 0 . 1 1 . 0 1 5 , 0 0 . 0 . 1 . 1 9 4 6 , 1 9 3 8 , 3
174 8 4 0 , 7 3 . 7 2 . 1 5 . 1 3 . 1 0 . 0 8 5 . 0 0 . 0 . 1 . 1 9 2 6 . 1 9 2 6 . 2
1750 4 1 . 1 2 3 , 7 3 . 1 6 . 1 6 . 8 . 0 6 5 . 0 0 . 0 . 1 . 1 9 1 8 . 1 9 1 8 . 2
175 5 4 2 . 7 4 . 5 9 . 1 4 . 1 0 . 2 5 , 0 1 5 . 0 0 . 0 . 1 . 1 9 3 4 , 1 9 3 4 . 2
176 3 4 9 , 8 8 . 6 6 . 2 2 . 1 9 . 1 6 . 0 4 0 . 0 0 . 0 . 1 . 1 9 2 0 . 1 9 2 0 . 2
176 5 3 8 . 7 7 , 7 0 . 1 5 . 1 0 , 1 3 . 0 6 5 . 0 0 . 0 . 1 . 1 9 5 2 . 1 9 4 3 . 5
176 7 4 3 . 6 4 . 5 1 . 2 0 . 1 4 . 2 5 . 1 7 0 . 0 0 . 0 . 1 . 1 9 4 8 . 1 9 3 8 . 4
176 9 4 2 . 1 4 1 . 9 8 . I C . 9 . 1 1 . 0 9 5 . 0 0 . 0 . 1 . 1 9 5 0 . 1 9 5 0 . 2
1770 8 2 . 1 0 9 . 6 2 . 3 2 . 2 0 . 2 5 . 0 6 0 , 0 0 . 0 . 1 . 1 9 5 0 . 1 9 2 5 . 5
177 4 3 8 . 1 2 4 , 9 5 . 2 6 . 2 4 . 2 5 . 0 5 5 , 0 0 . 0 . 1 . 1 9 2 0 , 1 9 1 5 . 2
177 5 3 9 . 7 2 . 5 2 . I S . 1 2 . 2 5 . 0 4 0 . 0 0 . 0 . 1 . 1 9 2 1 , 1 9 2 1 , 2
177 6 5 1 . 8 2 . 4 5 . 1 6 . 1 4 . 2 5 . 0 5 5 . 0 0 . 0 . 1 . 1 9 2 9 , 1 9 2 9 , 2
177 9 7 4 , 1 5 7 , 1 3 7 . 4 0 . 3 4 , 1 7 . 1 9 5 . 0 0 . 0 . 4 . 1 9 1 2 . 1 9 0 8 , 3
1781 7 1 . 1 2 7 , 1 0 1 . 2 7 . 2 2 . 5 . 0 s o . 0 0 . 0 . 1. 1 9 3 3 , 1 9 2 9 . 2
178? 7 9 . 1 8 2 . 1 3 3 . 2 7 , 1 9 . 1 3 . 0 5 5 . 0 0 , 0 . 1 . 1 9 1 2 . 1 9 1 2 . 2
178 3 4 2 . 6 0 . SO, 2 2 . 1 2 . 2 0 . 0 6 0 . 0 0 . 0 . 1 . 1 9 3 5 . 1 9 2 9 . 3
1784 5 5 . 1 0 5 . 7 5 . 1 9 . • 1 5 , 9 . 0 6 0 . 0 0 . 0 . 1 • 1 9 1 5 . 1 9 1 5 . 2
1785 4 4 . 7 4 . 6 7 . 2 4 . I S . 1 1 . 0 6 5 . 0 0 . 0 . 1 . 1 9 3 2 . 1 9 2 0 . 5
1783 5 7 . 8 2 . 7 3 . 2 4 . 2 1 . 2 5 . 0 8 0 . 0 0 . 0 . 2 . 1 9 3 7 . 1 9 2 0 . 3
1789 4 9 . 8 6 . 6 3 . 2 2 . 1 7 . 1 4 . 0 6 0 . 0 0 . 0 . 1 . 1 9 3 0 . 1 9 2 0 . 3
1790 5 5 . 7 9 . 5 5 . 1 8 . 1 1 . 2 5 . 1 5 5 , 0 0 , 0 . 1 . 1 9 3 2 . 1 9 3 2 . 2
1791 4 3 . 1 2 8 . 7 4 . 3 7 . 2 5 . 2 5 . 1 4 5 . 0 0 . 0 . 1 . 1 9 2 6 . 1 9 1 9 . 2
1793 6 0 , - 1 0 6 . 9 1 . 3 1 . 2 9 . 2 5 . 0 6 0 . 0 0 . 0 . 2 . 1 9 2 9 , 1 9 2 0 . 3
179 4 7 3 . 1 0 6 . 9 3 . 5 0 . 3 0 . 1 8 . 1 7 5 . 0 0 . 0 . 1 . 1 9 1 4 . 1 9 1 4 . 2
179 5 3 5 . 5 0 , 4 2 . 2 3 . 1 8 . 1 7 . 1 6 0 . 0 0 . 0 . 2 . 1 9 1 5 . 1 9 1 0 . 3
179 6 6 8 . 9 4 , 7 9 . 1 8 . 1 8 . 2 5 . 0 8 0 . 0 0 . 0 . 1 . 1 9 2 3 , 1 9 2 3 . 1
179 7 6 0 . 9 0 . 7 9 . 2 2 . ■ I S . 2 5 . 0 8 5 . 0 0 . 0 . 1 . 1 9 2 4 . 1 9 0 0 . 5
179 9 9 9 . 1 3 5 . 1 2 3 . 3 8 . 2 9 . 2 5 . 0 s o . 0 0 . 0 . 1 . 1 9 0 7 . 1 9 0 7 . 1
1700 3 2 . 81 . 6 1 . 2 3 . 2 3 . 2 5 . 1 7 0 , 0 0 , 0 . 1 . 1 9 1 5 . 1 9 1 5 . 2
1701 3 5 . 6 0 . 2 9 . 1 4 , 6 . 2 3 . 0 5 0 . 0 0 . • 0 . 2 . 1 9 2 9 . 1 9 2 9 . 2
170 5 5 5 . 6 2 . 5 2 . 1 9 . I S . 2 5 . 0 6 5 . 0 0 . 0 . 1 . 1 9 1 6 . 1 9 1 6 . 2
170 6 3 6 . 6 8 . 5 4 . 2 U 1 6 . 8 . 0 5 5 . 0 0 . 0 . 1 . 1 9 4 0 . 1 9 3 4 . 2

00



DATA FOP PUTP p l o t  NUMBER 18  
COLLECTEn 0 8 - 2 0 - 6 9
DENSITY OF PuTP -  J -  ABSOLUTE 0 - 3 l  
DENSITY Or Pu TR -  1 -  RELATIVE  TO OTHER BROWSE SPP PRESENT ( 1 - 4 )

PLOT RADIUS » 1 0 0 .  FEET

A S P E C T = 10. O E G H A G T R E E  N U M B E R  IBl M A G N E T I C A Z I M U T H  T O  T R E E 3 D I S T A N C E  T O  T P E F 4 9  S T E P S
S L O P E 14, P E R C E N T T R E E  n u m b e r  182 M A G N E T I C A Z I M U T H  T O  T R E E 2 6 d i s t a n c e  t o  T P E F 2 6  S T E P S
e l e v a t i o n * 7 7 0 0 ,  F E E T I M S L ) T R E E  N U M B E R  i 6 3 M A G N E T I C A Z I M U T H  T O  T R E E 1 0 5 d i s t a n c e  t o  T P E F 2 5  s t e p s

ID C H T C M X O C M N O S M X D S w N O A D E P I S T O N C O E D  I F U N A L A Y T O T l  p n u m Y O L D V E S T N C O N3 S S 3 S S 3 s s s s s c s a B s a s s s s s SffsXKSs:* s s « * s s * s * B s s s s s B s s a : s 8 s  = s s * B s s s s s B « K s s s s 3 s s B s a s s s a : s s B s s s « s a ssssss:BBB B B S S I
I P U 4 9 , 8 8 . 4 2 . 11. 9. 18. 0 10. 0 0. 0. 1. 1 9 4 9 . 1 9 4 9 . 2
1 8 1 2 3 7 .  - 39. 3 5 . 7. 6. 21. 0 5 .  0 0. 0. 1. 1 9 5 7 . 1 9 5 7 . 1
1 8 1 3 3 9 . 29. 33. 4 . 4 , 14. 0 1 0 .  0 0. 0. 1. 1 9 5 2 . 1 9 5 2 . 2
1 8 1 4 3 2 . 72. 5 8 . 8. 7. 15. 0 2 0 .  0 0. 0 .  1. 1 9 5 2 . 1 9 5 2 . 1
1 9 1 8 31. 6 4 . 4 2 . n . 9. 25. 0 15. 0 0. 0. 1. 1 9 4 5 . 1 9 4 5 . \
1 8 1 9 2 2 . 2 4 . 2 1 . 5. 5. 25, 0 5. 0 0, 0. 1. 1 9 49. 1 9 4 9 , 1
1 8 2 0 39. 61 . 4 7 . 13. n . 13. 0 5, 0 0. 0. 1. 1 9 5 7 . 1 9 5 7 . 1
1S21 4 0 . 7 4 . 63. 8. a. 16. 0 5 .  0 0. 0. 1. 1 9 5 8 . 1 9 5 8 . 1
1 8 2 3 5 4 . 10 1 , 8 2 , 12. 11. 10. 0 2 0 .  0 0. 0. 1. 1 9 5 0 . 1 9 5 0 , 1
1 8 2 4 8 9 . n o . 9 3 . - 1 . • 1 . 11. 0 3 0 .  0 0. 0. 1. - 1 . - 1 . -1
1 8 2 6 5 8 . 12 2 . 79, 11. 9. 2 5 . 0 2 5 .  0 0. 0. 1. 1 9 4 7 . 1 9 4 7 . 1
1 8 2 7 2 9 ,  . S 9 . 4 6 , 2 1 . IS. 2 5 . 0 5. 0 0. 0. 1. 1 9 3 0 . 1 9 2 7 . 2
1831 4 4 , 44. 4 3 . 7. 7, 11. 0 10. 0 0. 0. 1. 1 9 4 9 . 1 9 4 9 . 1
1 3 3 2 6 4 . 123. 81. 1ft. 14. V. 0 7 5 ,  0 0. 0. 1. 1 9 3 0 . 1 9 3 0 . 1
1 8 3 3 2 6 . 4 6 . 30. 4, 4. 17. 0 0. 0 0. 0. 1. 1 9 6 3 . 1 9 63, 1
1 8 3 4 c'i* 1 .̂ 4 9 , 9. 9. 25, 0 5 .  0 0. 0. 1. 1 9 5 7 . 1 9 S 7 , 1
1 8 3 5 22. 63. 4 8 , 9, 7. 2 5 . 0 10, 1 0. 0. I. 1 9 4 9 , 1 9 4 9 . 1
1641 3 8 . 68. 6 1 . 12. n . 14, 0 5 ,  C 0. C. 1. 1 9 3 0 . 1 9 2 0 . 3
1 8 4 2 5 0 . 62. 5 4 , 8. 8. 25. 0 2 5 .  0 0. 0. 1. 1 9 5 7 . 1 9 5 7 . 1
1 6 4 4 38. 5 7 , 33. 7. 6. 25. 0 3 C .  0 0. 0. 1. 1 9 5 3 . 1 9 5 3 . 1
1 8 4 6 IS. 4 2 . 16. 7. 7, 2 5 , 0 10. 0 0. 0. 1. 1 9 4 9 . 1 9 4 9 , 1
1 8 5 2 11. 15. 8. 5. 4. 7. 0 2 0 .  0 0. 0. 1. 1 9 5 0 . 1 9 5 8 . 1
1 8 5 3 11 . 15. 13. 6.- 5. 15. 0 S .  0 0. 0. 1. 1 9 5 7 . 1 9 5 7 . 1
1 8 5 5 29. 4 3 . 2 4 . 6. 5. 6. 0 5 .  0 0. 0. 2. 1 9 5 8 , 1 9 5 8 . 1
1 8 5 6 2 2 . 28. 19. 5. 4 , 5. 0 5 .  0 0. 0. 1. 1 9 5 7 . 1 9 5 7 , 1
1 8 5 8 2 1 . 2 7 . 2 5 . 7. 6. 7. 0 3 .  0 0. 0. 1. 1 9 5 2 . 1 9 5 2 , 2
1 8 5 9 4 5 . 62. 38. 11. 9 , 12. 0 10. 0 0. 0. 1. 1 9 4 4 . 1 9 4 4 . 1
I 8 6 0 75, 10 3 . 71. 22. 15. 25. 0 s o ,  0 0. 0 .  1. 1 9 4 5 . 1 9 4 5 . 1
18 6 1 4 1 . 60, 4 9 . 18. 13. 25. 0 4 0 .  0 0. 0 .  1. 1 9 5 0 . 1 9 5 0 . 1
1 8 6 ? 36. 8 3 . 65. 12. 12. 15. 0 10. 0 0. 0. 1. 1 9 4 3 . 1 9 4 6 , 1
1 6 6 5 2 3 . S O . 3 9 , 9 , 9 , IS. 0 2 0 .  0 0. 0 .  1. 1 9 4 4 , 1 9 4 4 , 2
1 8 6 6 36. S 3 . 2 5 . 9. 9, 11. 0 S ,  1 0. 0. 1. 1 9 4 9 . 1 9 4 9 . 1
1 8 6 7 28. 2 9 , 2 1 . 5. S. 2 5 . 0 0. 0 0. 0. 1. 1 9 5 6 . 1 9 5 6 . 1
1 8 7 2 20. 4 5 . 2 0 . 7 , 6. 7 , 0 15. 0 0. 0. 1. 1 9 5 7 . 1 9 5 7 . 1
1 8 7 3 2 5 . 22. 16. 9, 8. 7. 0 10. 0 0. 0 .  1. 1 9 4 5 . 1 9 4 5 . 1
1 8 7 4 29. 39. 25. 6. ■ 6. 15. 0 5 .  0 0. 0. 1, 1 9 5 9 , 1 9 5 9 , I
1 8 7 7 19. 34. 20. 10. 8, 13. 0 10. 0 0. 0. 1. 1 9 5 3 , 1 9 4 9 . 2
1881 22. 30. 15. 4 . 3. 9. 0 5 .  0 c. 0. 1. 1 9 5 8 , 1 9 5 8 . 1
1 8 8 4 4 4 . 5 9 , 52. 15. 11. 6. 0 IS. 0 0. 0. 1. 1 9 2 3 . 1 9 2 3 . 2
1 8 8 6 59. 81. 6 4 , 13, 11. 9. 0 10. 0 0. 0. 1. 1 9 4 6 . 1 9 4 8 . 2
1 8 8 7 26. 4 0 . 19. 5 . 5. la. 0 2 0 .  0 0. 0 .  1. 1 9 5 7 . 1 9 5 7 . 1
1 8 8 9 ^ 9 , 60. 65. 2 4 , 2 2 . 9. 0 3 0 .  0 0. 0. ?. 1 9 2 0 . 1 9 2 0 . 2
1 5 9 0 2 0 . 31. 22. 8, 7 . 9. 0 1 0 .  0 0. 0. 1. 1 9 5 7 , 1 9 5 7 , 1
1 5 9 4 17. 26. 21. 6, 6. 9. c 5 .  0 0. 0. 1. 1 9 5 7 . 1 9 5 7 . 1
1 3 9 6 6 0 . 5 4 . 31. 9 . 9. 16. 0 8 0 .  0 0. 0. 1. 1 9 4 7 , 1 9 4 7 .
1 8 0 0 3 8 . 88, 49. 14. 10. 2 5 . 0 5 .  0 0. 0. 1. 1 9 5 0 . 1 9 5 0 . 1
1 8 0 5 3 3 . 53. 4 4 . ft. 7 . 2 5 . 0 5 .  0 0. 0. 1. 1 9 5 7 . 1 9 5 7 , 1
1 8 0 6 3 8 . 5 4 . 47. 10. 9 . 1 f t . 0 2 0 .  0 0. 0 .  1. 1 9 4 7 . 1 9 4 7 . 2
1 8 0 7 38. 6 7 . 48. 10. 9 . 25, 0 5 .  0 0. 0 .  1. 1 9 4 1 . 1 9 4 1 . 2
1 8 0 9 2 8 . 36. 2 5 , 7 . 7 , 2 2 , 0 5 .  0 0, 0. 1. 1 9 5 2 . 1 9 5 2 . 1

v £ >



D&TA rOR PUTR PtO T NUMBER 19  
COLt.rCTEr* 0 8 - ? * ; - 6 9
o t N S i r r  o r  p u t r  -  2 •  a b s o l u t e  n - 3 >
DENSITY OF PUTR -  3  -  HEL*TTVE TO OTHER BROWSE 5PP PRESENT ( 1 - 4 )

PLOT RADIUS •  1 0 0 .  FEET

ASPECT s 3 0 .  DEC MAG
SLOPE a 1 3 .  p e r c e n t
ELEVAT ION*  7 3 0 0 .  F E E T ( mSL)

t r e e  n u mb e r  191 
TREE NUMBER 192  
TREE n u mb e r  193

MAGNETIC AZIMUTH TO TREE 20  
MAGNETIC a z i m u t h  TO TREE 165  
MAGNETIC AZIMUTH TO TREE 27B

d i s t a n c e  t o  t r e e
DISTANCE TO TREE 
DISTANCE TO TREE

39  STEPS 
6 STEPS 

12 STEPS

ID CHT CMXO C“ NO SMXO SMNO AOEP XSTON CDEO IFUN ALAY TOTL RNUH YOLO YEST NCON
asssaaasssssssssssBsasssssssBSssssssasvBSSsssvBssss:BaaaaaaaBaasaasssiBaaSBaaaBaaaaEsaaaBaaassaaaaBraaaaaaaasssaassasssaaaaBSSt
1910 6 0 . 1 3 0 . 1 1 8 . 2 2 . 2 0 . 3 . 0 6 0 , 0 0 . 0 , 1 . 1 9 2 3 . 1 9 2 3 . 3
191 3 1 0 5 . 1 5 2 . 1 3 1 . 2 5 . 2 4 . 9 . 0 2 0 . 0 0 , 0 . 1 . 1 9 1 0 . 1 9 1 0 . 1
191 9 6 3 . 1 4 1 . 1 4 0 . 2 1 . 1 1 . 1 3 . 0 3 0 . 0 0 . 0 . 1 . 1 9 3 2 . 1 9 3 0 . 2
1921 5 1 . 8 4 , 6 9 . 1 0 . a . 2 5 . 1 3 0 . 0 0 . 0 . 1 . 1 9 3 4 . 1 9 3 4 . 2
192 3 6 6 . 7 8 . 7 1 . 1 7 . 1 3 . 2 5 , 1 8 0 . 0 0 . 0 . 1 . 1 9 1 6 . 1 9 1 6 . 1
192 5 6 3 . 1 0 3 . 6 4 . 2 0 , 1 9 . 5 . 0 9 0 . 0 0 . 0 . 1 . 1 9 4 4 . 1 9 3 0 . 3
19? 6 4 7 . 1 1 0 . 7 7 . 1 5 . 1 2 . 5 . 0 6 5 . 0 0 * 0 . 1 . 1 9 3 2 , 1 9 3 2 . 2
192 8 5 5 . 8 1 . 6 9 . 1 0 . 9 . 4 . 0 2 0 . 0 0 . 0 . 1 . 1 9 3 6 . 1 9 3 6 . 2
1931 7 6 . 1 6 6 . 1 0 6 . 3 1 . 2 5 . 3 . 0 65« 0 c . 0 , 1 ,  • 1 9 1 4 . 1 9 1 4 , 2
193 3 6 5 . 1 0 3 . 1 0 5 . 15. 1 3 . 4 . 0 6 0 . 0 0 . 0 . 1 , 1 9 4 2 . 1 9 3 0 . 5
193 5 6 7 , 1 5 3 . 1 2 9 . 3 5 . 2 8 . 4 . 0 3 5 . 0 0 . 0 . 1 , 1 9 2 2 . 1 9 1 8 . 2
193 6 7 1 . 1 0 4 . 5 6 . 9 . 8. 5. 0 4 0 , 0 0 . 0 . 1 , 1 9 3 6 . 1 9 3 6 . 2
i9 3 B 5 2 . 3 3 . 4 2 . 1 3 , 1 3 . 5 . 0 4 0 . 0 0 . 0 . 2 . 1 9 4 6 . 1 9 3 6 . 2
1941 4 1 . 7 0 . 6 2 . 12. 8 . 6 . 0 1 0 , 0 0 . 0 . 1. 1 9 4 8 , 1 9 4 3 . 2
1 9 h ? 3?. 8 4 , SO. ? 5 . ? l . S. 0 90, 0 0. 0. 1 . 1 9 1 7 . 1 9 1 7 , 7
19<>>. 6 3 . 7 3 . 4 l . 1 4 . 1 2 . 7 , 0 7 5 , 0 0 . 0 . 1 . 1 9 1 8 . 1 9 1 8 . 3
19A7 1 9 , 3 9 , 2 7 . 4 , 3 . 7 . 0 5. 0 0 . 0 . 1 . I 9 6 0 . 1 9 6 0 . 1
19^.fi 5 1 . 1 2 3 . 1 1 1 . 1 8 . 1 4 . 7 . 0 3C . 0 0 . 0 . 1 . 1 9 5 6 . 1 9 4 8 , 2
194 9 5 8 , 6 8 . 4 C . 7 . 6 , 5 . 0 1 5 . 0 0 . 0 . 1 . 1 9 4 3 . 1 9 4 3 , 1
195 2 6 5 , 1 0 7 . 7 4 . 2 0 . 1 7 . 6 . 1 4 0 . 0 0 . 0 . 2 . 1 9 3 2 . 1 9 2 5 , 3
195 3 6 6 . 1 0 3 . Sfi . 1 9 . 1 6 . 4 . 1 6 0 . 0 0 . 0 . 1 . 1 9 1 9 , 1 9 1 9 , 2
195 4 6 2 . 1 1 5 . 1 0 3 , 1 7 , 1 5 . 6 . 1 6 5 . 0 0 . 0 . 1 . 1 9 1 7 . 1 9 1 7 . 2
193 5 3 2 . 9 6 . 8 2 . 1 7 . 1 1 . 4 . 1 7 0 . 0 0 . 0 . 1 . 1 9 4 7 . 1 9 3 5 , 3
195 7 91 . 2 4 7 . 1 8 4 . ‘ 3 6 . 3 2 . 5. 0 8 0 , 0 0 . 0 . 1 . 1 9 1 4 . 1 9 1 4 . 2
195 8 9 2 . 1 6 9 . 1 3 4 . 2 6 . 2 7 . 2 4 . 0 6 5 , 0 0 . 0 . 1 . 1 9 1 5 . 1 9 1 5 . 1
1959 1 C 8 . 1 6 9 . 1 2 2 . 3 1 . 2 9 . 9 . 0 5 0 . 0 0 . 0 . 1 . 1 9 1 6 . 1 9 1 6 . 1
1961 8 9 . 1 3 9 . 1 2 5 . 2 5 . 2 3 . 4 , 0 7 5 . 0 0 . 0 . 3 . 1 9 3 3 , 1 9 3 3 . 3
196 2 8 8 . 1 5 7 . 1 0 9 . 4 2 . 3 4 . 4 . 0 6 5 , 0 0 . 0 . 2 . 1 9 2 0 . 1 9 0 0 . 4
196 3 IC O . 2 4 4 , 1 8 6 . 4 2 . 4 0 . 4 . 0 6 C . 0 0 . 0 . 1 . 1 9 2 1 . 1 9 2 1 . 1
196 6 4 6 . 1 3 3 . 1 1 6 . 1 6 . 1 4 . 5. 0 6 0 . 0 0 . 0 . 2 . 1 9 1 2 . 1 9 1 2 . 3
196 7 8 9 . 2 2 9 . 1 8 2 . 4 6 . 4 3 . 7 , 0 6 0 . 0 0 . 0 . 1* 1 8 9 3 . 1 8 9 3 . 2
196 9 5 6 , 1 3 2 . 9 1 . I d . 1 7 , 4 . 0 4 5 . 0 0 . 0 . 1 . 1 9 4 0 , 1 9 3 0 . 3
1971 1C 8. 1 5 1 . 9 7 , 3 8 . 2 6 . 8. 1 4 5 . 0 0 . 0 . 1 . 1 9 0 7 . 1 9 0 4 , 2
197 2 8 7 . 1 3 6 . 8 4 , 2 7 . 2 5 . S . 1 6 0 . 0 0 . 0 . 1 . 1 9 0 7 . 1 9 0 7 , 1
197 4 8 7 . 1 2 3 . 9 0 . 2 9 . 2 4 , 5 . 0 6 5 . 0 0 . 0 . 1 . 1 9 0 0 . 1 9 0 0 . 3
197 9 6 6 . 1 3 6 . 1 3 6 . 3 2 . 2 0 , 5 . 0 SO. 0 0 . 0 . 1 . 1 9 2 8 . 1 9 1 5 . 3
1980 5 1 . 7 7 . S I . 1 0 . 9 . 4 . 0 2 0 , 0 0 . 0 . 1 . 1 9 1 8 . 1 9 1 8 , 2
1981 4 6 . 7 0 . 6 4 . 1 6 . 1 2 . 5. 0 3 0 . 0 c . 0 . 1 . 1 9 2 3 . 1 9 2 3 . 2
1982 1 0 8 . 2 0 3 , 1 7 9 . S i . 5 1 , 6 . 0 5 5 . 0 0 . 0 . 1 . 1 9 2 0 . 1 9 2 0 . 1
193 3 9 8 . 1 7 2 . 1 4 4 . 3 0 . 2 5 , 4 , 0 6 0 . 0 0 . 0 . 1 . 1 9 1 0 . 1 9 0 8 . 2
196 4 1 0 4 . 1 9 8 . 1 3 4 . 4 0 . 3 6 . 6 . 0 7 0 . 0 0 . 0 . 1 . 1 8 9 0 . 1 8 9 0 . 2
198 7 4 9 . 1 6 8 . l 4 5 . 5 0 . 4 5 . 3 . 0 8 5 . 0 0 . 0 . 1 . 1 9 2 1 . 1 9 2 1 . 1
196 8 8 0 . 1 1 9 . 8 7 . 2 1 . 1 8 . 4 . 0 6 0 , 0 0 . 0 . 1 . 1 9 2 0 . 1 9 2 0 . 2
198 9 1 3 1 . 1 8 1 . 1 4 6 . 3 2 . 3 0 . 4 . 0 4 0 . 0 0 . 0 . 1 . 1 9 2 3 . 1 9 2 3 . 1
1991 6 6 . 1 0 5 . 7 6 , 1 8 . 1 7 . 5 . 0 5 5 . 0 0 . 0 . 1 . 1 9 1 4 . 1 9 1 4 . 2
199 3 5 6 . 1 3 3 . 1 0 3 . 1 1 . 1 1 . 5 . 0 2 5 . 0 0 . 0 . 1 . 1 9 3 8 . 1 9 3 8 . 2
199 4 6 5 . 1 6 8 . 1 3 2 . 2 5 . 2 3 . 6 . 0 7 5 . 0 0 . 0 . 2 . 1 9 1 6 . 1 9 1 6 . 1
199 5 6 4 . 1 5 3 . 1 5 8 . 3 1 . 3 0 . 4 . 0 5 0 . 0 . 0 . 0 . 1 . 1 9 1 7 . 1 9 1 0 . 2
1998 5 7 . 1 0 4 . 9 5 , 2 2 . 2 1 . 3 . 0 5 5 . 0 0 . 0 . 1 . 1 9 3 1 . 1 9 3 1 . 1
1904 4 4 . 7 3 , 6 9 . 1 9 . 1 3 . 4 . 0 6 5 . 0 0 , 0 . 2 . 1 9 2 0 . 1 9 2 0 . 1

rvo



DATA FOR PUTR PI.OT NUMBER 20  
c o l l e c t e d  O f t - 2 7 - 6 9  
DENSITY OF PUTR -  2 -  ABSOLUTE (
DENSITY OF PUTR •  4  -  RELATIVE  TO OTHER BROWSE SPP PRESENT ( l - 4 >

PLOT RADIUS •  1 0 0 ,  f e e t

ASPECT s 1 9 5 .  DEG HAG TREE NUMBER 201 MAGNETIC A7IHUTH TO TREE 20 d i s t a n c e t o TRFF 12 STEPS
SLOPE a 2 7 .  PERCENT TREE NUMBER 202 MAGNETIC AZIMUTH TO TREE 97 d i s t a n c e TO TRFF 13 STEPS
e l e v a t i o n *  I8 3 5 0 .  FEET IH SL ) TREE NUMBER 203 MAGNETIC AZIMUTH TO TREE 180 DISTANCE TO TREF 15 STEPS

ID CHT CMXO CMNO SMXO SHNO a d e p XSTON CDEO IFUN a l a y t o t l RNUM YOLO VEST NCON
s s s s s a a x s s s a s s sassa;Ba aa assaxa la a s a a a a s s a a a s s a s s a a a sa a s a a a a a a a a a s a a a s s s a a a a s a a a a a .aasss a a a a a a a a iBa aaaaaaa a a a s s s a a a a a a s s s a a a a a a a aa i
2 0 1 4 6 9 . 1 3 8 . 1 1 0 . 1 8 . 1 7 . 4 . 0 1 5 . 1 c . 0 . 1 . 1 9 3 7 . 1 9 3 7 , 1
2021 6 0 . 7 0 . 4 6 . 1 2 . 1 2 . 9 . 0 2 0 . 0 1 . 1 7 . 1 . 1 9 5 2 , 1 9 5 0 . 2
2C23 7 1 . 1 3 4 . I I O . 2 6 . 1 9 . 5 . 0 4 5 . 0 0 . 0 . 1 . 1 9 3 8 . 1 9 3 0 . 2
2 0 2 4 6 7 . 1 8 9 . 1 6 1 . 5 8 , 5 1 . 5 . 0 3 5 , 0 0 . 0 . 1 . 1 9 2 5 . 1 9 2 4 . 1
202 5 SO. 5 7 . 3 1 . 1 0 . 8 . 7 , 0 5 . 0 0 . 0 . 1 . 1 9 5 3 . 1 9 5 3 . 1
202 6 9 6 . 1 9 4 . 1 2 1 . 3 3 . 3 2 . 5 . 0 8 0 . 0 0 . 0 . 1 . 1 9 1 9 . 1 9 1 8 . 2
202 8 6 2 . 1 2 6 . 9 0 . 3 2 . 3 1 . 7 . 0 3 5 . 0 0 . 0 . 3 . 1 9 1 4 . 1 9 1 0 . 2
202 9 1 3 . 3 6 , 1 6 . 3 . 3 . 7 . 0 6 0 . 0 0 . 0 . 1 . 1 9 6 2 . 1 9 6 2 . 1
2031 4 1 . 3 3 . 2 7 . 7 . 6 . 6 . 0 5 . 0 0 . 0 . 2 . 1 9 4 8 . 1 9 4 8 , 1
2 0 3 2 9 . 9 . 4 . 2 . 2 . s . 0 5 5 , 0 0 . 0 . 1 , 1 9 6 1 . 1 9 6 1 . 1
2 0 3 4 6 6 . 8 0 . 6 9 . 1 5 . 1 4 . 6 . 0 2 5 . 0 0 . 0 . 1 . 1 9 4 5 , 1 9 4 5 . 1
2 0 3 6 7 2 , 1 4 3 . 1 2 5 . 2 8 . 2 4 . 8 . 0 3 5 . 0 0 . 0 . 1 . 1 9 3 8 . 1 9 0 8 . 1
203f l 5 4 . o 5 . 6 7 . 2 6 . 2 3 . 6« 0 2 5 . 0 0 . 0 . 1 . 1 9 1 3 . 1 9 1 3 . 1
2 0 3 9 3 7 , 3 0 . 1 5 , 5 . 4. 7 . 0 1 5 , 0 0 . 0 . 1 . 1 9 5 1 . 1 9 5 1 , 1
rOAO 5>4, 1 2 7 . 9 4 . 2 7 . 2 5 . 1 1 . 0 5 0 . 0 0 . 0 . 1 . 1 9 3 5 . 1 9 3 5 . 1
204.6 1 3 . 2 0 . 1 9 . 6 . 4 . 5 . 0 5 . 0 0 . 0 . 1 . 1 9 4 7 . 1 9 4 5 . 2
2 0 4 9 4 6 . 3 5 . 3 2 * 7 . 7 . 6 . 0 5 . 0 0 * 0 . 2 . 1 9 5 1 . 1 9 5 1 . 1
205 0 6 6 . 1 0 6 . 9 5 . 1 8 . 1 7 . 1 3 . 0 2 5 , 0 0 , 0 . 1 . 1 9 3 7 . 1 9 3 6 , 1
2051 3 9 . 5 5 . 4 9 . 9 . 8 . e . 0 1 0 . 0 0 . 0 . 1 . 1 9S 2 . 1 9 5 2 , 1
2 0 5 3 U . 9 , 8 . 4 , 3 . 7 . 0 2 0 . 0 0 . 0 . 3. 1 9 5 9 . 1 9 5 9 . 1
2 0 5 6 6 5 . 1 2 5 . 1 1 1 . 2 4 , 6 . 0 4 5 . 0 0 . 0 . 1 . 1 9 4 0 . 1 9 4 0 . 1
2 0 5 7 2 3 . 2 1 . 1 7 . 7 , 6 . 5 . 0 5 . 0 0 . 0 . 2 . 1 9 6 0 . I 9 6 0 . 1
2 0 5 9 2 4 . 6 1 . 4 0 , 1 4 . 1 3 . 8 . 0 1 0 . 0 0 . 0 . 1 . 1 9 5 0 . 1 9 5 0 . 1
206 1 5 6 . 1 0 3 . 6 0 . 1 2 . 1 0 . 6 . 0 1 5 . 0 0 . 0 . 1 . 1 9 5 0 . 1 9 5 0 . 1
206 ? 3 7 . 4 2 , 3 3 . 8 , 8 . 4 . 0 1 5 . 0 0 . 0 . 2 . 1 9 5 1 . 1951 , 1
2 0 6 4 2 4 . 7 4 , 6 1 . 1 7 . 1 5 . 3 . 0 3 0 . 0 0 . 0 . 1 . 1 9 4 3 , 1 9 4 3 . 1
2 0 6 6 2 9 . 8 9 . 5 6 . 1 6 . 1 4 , 9 , 0 1 5 . 0 0 . 0 . ■ 1 . 1 9 4 3 . 1 9 4 3 . 1
2 0 6 8 1 7 . 2 5 . 2 2 . 6 , 4 , 7 . 0 5 . 1 0 . 0 . 1 . 1 9 4 9 . 1 9 4 9 . 1
2071 5 9 . 6 9 . 6 0 . 1 8 . 1 6 . 6 . 0 8 5 . 0 0 . 0 . 1 , 1 9 4 2 . 1 9 4 2 . 1
207 3 1 7 . 41 . 3 4 . 7 , s . 3 . 0 1 0 . 0 0 . 0 . 1 . 1 9 5 6 . 1 9 5 6 . 1
207 5 n . 2 9 . 2 0 . 9 , 6 . 5 . 0 5 . 0 0 . 0 . ) • 1 9 5 6 , 1 9 5 6 . 1
2 0 7 6 5 6 . 1 1 5 . 1 1 3 . 1 3 . 1 6 . 1 2 . 0 5 0 . 0 0 . 0 . 1 • 1 9 4 0 . 1 9 4 0 , 1
2 0 7 7 5 2 . 1 5 8 . 9 9 , 2 2 . 2 1 . 6 . . 0 2 0 . 1 2 . 8 5 . 2 . 1 9 4 0 , 19<»0. 1
2 0 7 8 3 3 . 6 5 , 4 b . 1 5 , 1 4 . 6 . c 4 0 . 0 0 . 0 . 1 » 1 9 4 4 . 1 9 ^ 4 . 1
206 0 2 4 , 2 8 . 2 6 . 9 . 8 . 4 . 0 I S . 0 0 . 0 . 1* 1 9 4 4 . 1 9 4 4 . 1
208 1 6 1 . 1 2 1 . 9 3 . 2 2 . 2 1 . 5 . c 4 0 . 0 0 . 0 . 1 . 1 9 4 0 , 1 9 4 0 . 1
2 0 8 4 4 6 . 9 6 . 81 . 2 0 . 1 9 . 5 , 0 6 0 . 0 0 . 0 . 1. 1 9 3 3 , 1 9 3 6 . 1
208 7 3 9 . 3 2 . 2 7 . 8 , 7 . 2 5 . 0 1 0 . 1 c . 0 . 1 . 1 9 4 9 , 1 9 4 9 . 1
208 9 2 5 , 4 5 , 2 5 . 9 , 8 . 6 . 0 5 . 1 0 . 0 * 1 . 1 9 4 8 . 1 9 4 8 . 1
2 0 9 3 5 7 . 1 3 8 . 8 6 . 2 3 . 1 3 . 6 . 0 3 0 , 0 0 . 0 . 1 . 1 9 3 1 . 1 9 2 4 . 2
209 4 5 7 . 1 2 4 . 1 0 1 . 3 4 . 3 1 . 7 , 0 6 0 . 1 0 . 0 . 1 . 1 9 3 4 . 1 9 2 9 . 2
2 0 9 5 1 3 . 9. 5 . 3 . 3 . 2 . 0 1 0 . 0 0 . 0 . 1 . 1 9 5 9 . 1 9 5 9 . 1
2 0 9 6 6 0 . 1 8 4 . 1 4 5 , 3 4 . 2 6 . 5 . 0 5 5 . 0 1 . 5 8 . 1 . 1 9 2 5 . 1 9 2 5 . 1
209 7 4 1 . 7 6 . 6 6 . 1 5 . 1 3 . 7 . 0 4 0 . 0 0 . 0 . 2 . 1 9 2 1 . 1 9 1 8 . 2
2 0 9 9 5 7 , 1 5 5 . 1 4 6 . 2 5 . 2 1 . 8 . 0 4 5 . 0 1 . 6 0 . 1 . 1 9 0 4 . 1 9 0 4 . 2
200 0 3 1 . 9 0 . 7 4 . 1 6 . 1 3 . 7 . 0 4 5 . 0 0 , 0 . 1 . 1 9 4 3 , 1 9 3 8 . 2
2001 2 5 , 3 6 . 2 8 . 7 . 6. 4 . 0 4 0 . 0 0 . 0 . 1 . 1 9 b 9 . 1 9 4 0 . 1
200 5 7 2 . 8 U 7 1 . 2 2 . 1 7 . 6 . 0 5 0 . 0 0 . 0 . 1 . 1 9 2 4 . 1 9 2 4 . 1
2 0 0 6 7 3 . 1 1 3 . 1 0 9 . 3 7 . 2 4 . 3. 0 4 0 . 0 0 . 0 . 1 . 1 9 0 1 , 1 9 0 1 . 1
2 0 0 9 5 6 . 9 4 . 7 4 , n . 1 0 . 5 . 0 2 5 . 0 0. 0 . 1 . 1 9 4 6 . 1 9 4 6 . 1



DATA rOJJ PUTQ p l o t  NUMBEQ 2 l  
COLLECTED 0 9 - 0 3 - 6 9
DENSITY OF PUTR -  2 -  ABSOLUTE U - 3 >
DENSITY OF PUTR -  4 -  RELATIVE  TO OTHER BROWSE SPP PRESENT M - 4 )

PLOT RADIUS «  l o o ,  FEET

ASPECT »  1 8 0 .  DEG HAG
SLOPE »  2 4 .  PERCENT
El e v a t i o n *  esoo. f e e t ( m s l )

TREE NUMBER 211 
TREE NUMBER 2 12  
TREE NUMBER 2 13

MAGNETIC A7IMUTH TO TREE 55  
MAGNETIC AZIMUTH TO TREE 175  
m a g n e t i c  a z i m u t h  t o  t r e e  295

DISTANCE TO Tp FF
d i s t a n c e  t o  t r e f
DISTANCE t o  TREF

12 STEPS 
2 3  STEPS 
10 STEPS

ID CHT cm x o cm n d SMXO SmND AOEP ISTON CDEO IFUN a l a y t o t l rnum YOLO YEST NCONB3SS7SKS««SaSSS;Bssaasss:■BSsssssaassassasssssaassssasazssBBssssssi■BBSBVXBBBSBBSaBBSBBBSSBBBBBssSBBBBaSSasasaaaeaaaaasBaasi
2110 3 9 . 3 2 , 2 6 . 10. 7 . 7 . 0 2 0 , 0 0. 0. 1 . 1 9 3 0 . 1 9 2 0 . 2
2111 1 8 . 1 6 . 1 2 . 4 . 4 . 6 . 0 1 0 . 0 0. 0 . 2 . 1 9 5 0 . 1 9 5 0 . 1
211 9 2 6 . 5 6 . 4 1 . 1 2 . 9 . 7 , 0 3 5 . 1 0. 0 . 1 . 1 9 4 3 , 1 9 3 9 . 2
212 0 2 0 . 2 4 . 1 7 . 5 . 5 . 6 . 0 1 0 . 0 0. 0 . 1 . 1 9 5 6 . 1 9 5 0 . 2212? 3 4 . 3 2 . 2 6 . 8 . 8 . 6 . 0 I S . 0 0 . 0. 1 . 1 9 4 6 . 1 9 4 6 . 1212 5 4 0 . 8 0 . 6 2 . 1 6 . 1 4 , 8 . 0 2 0 . 0 0 . 0 . 1 . 1 9 4 2 . 1 9 4 2 . 1212 6 6 4 . 1 3 6 . 1 0 2 . 2 2 . 2 2 . 6 . 0 1 0 . 0 0. 0 , 1 . 1 9 4 2 , 1 9 4 2 , 1212 7 5 5 . 1 2 7 . 1 1 2 . 2 9 . 2 4 . 6 . 0 3 5 . 0 0. 0. 1 . 1 9 2 1 . 1 9 1 9 . 22 1 2 8 2 1 . 3 7 , 1 8 . 1 2 . 9 . S . 0 I S . 0 0. 0. 1 . 1 9 5 1 . 1 9 5 1 . 1
212 0 3 8 . 1 1 8 . 9 5 . 2 5 . 2 3 . 9 . 0 3 5 . 0 0. 0. 1 . 1 9 2 0 . 1 9 2 0 . 1
2131 1 2 . 3 5 . 2 7 . 1 0 . 8 . 4 . 0 5 . 0 0. 0. 1 . 1 9 3 8 , 1 9 3 8 . 1
2 1 3 3 2 3 . 2 8 . 2 4 . 1 0 . 9 . 4 . 0 2 0 . 0 0. 0. 1 . 1 9 4 7 . 1 9 4 7 . 1
2 1 3 4 64 . 1 0 6 . 7 9 . 2 4 . 2 3 . 7 . 0 5 0 . 0 0. 0 . 2 . 1 9 1 5 , 1 9 1 5 . 2
21 3S 3 3 . 3 1 , 2 5 , 8 . a. 8 . 0 1 0 . 0 0 . 0 . 1 . 1 9 5 1 . 1 9 5 1 . 12 1 3 8 3 1 . 4 1 . 2 3 . 7 , 5 . S. 0 5 . 0 0. 0. 3 . 1 9 4 5 , 1 9 4 5 . 1
2 U 0 2 2 . 4 l . 3 0 , 9 . 8 . 6. 0 I S . 0 0. 0 . 3. 1 9 4 1 , 1941 . 1
2 1 4 3 2 8 . 3 0 . 2 2 . 9 . 8 . 5 , 0 1 5 . 0 0 . 0. 1 . 1 93 H . 1 9 3 8 . 1
21^4 3 2 . 5 6 . 4 5 . 1 4 . 1 2 . 6 . 0 4 0 . 0 0 . 0 . 1 . 1 9 4 1 . 1 9 4 1 . 1
2 1 4 6 2 8 . 4 3 . 3 6 . 8 . e. 4 . 0 1 5 . 0 0. 0 . 1 . 1 94 R . 1 9 4 9 . 1214A 3 2 . 4 0 , 3 3 . 1 0 . 1 0 , 5. 0 1 0 . 0 0 . 0. 1. 1 9 4 2 . 1 9 4 2 , 1
215 0 4 1 . 4 7 , 4 1 . 1 2 . 1 0 . 8 . 0 1 5 . 0 0 . 0. 1 . 1 9 4 2 , 1 9 4 2 . 1
2 1 5 2 4 4 . 1 6 5 . 1 4 7 . 2 4 . 2 3 . 9, 0 I S , 0 0 . 0 . 1. 1 9 1 7 . 1 9 1 7 . 1
215 4 3 2 . 7 1 . 6 2 . 1 4 . 1 3 . 6 . 0 1 0 . 0 0, 0. 2 . 1 9 2 8 . 1 9 2 6 . 1
2 1 5 7 4 5 . 8 8 . 7 5 . 1 6 . 1 5 . 6 . 0 1 0 . 0 0 . 0 . 1 . 1 9 3 5 . 1 9 3 5 . 12 1 5 8 3 6 . 5 2 . 2 8 . 1 2 . 1 0 . 7 . 0 1 0 . 0 0 . 0 . 1 . 193 f t . 1 9 3 8 .
2 1 5 9 8 2 . 1 8 2 . 1 7 5 . 3 7 . 3 5 . 9 . 0 4 0 . 0 0 . 0 . 1 . 1 9 1 6 , 1 9 1 6 . 1
216 0 1 2 . 3 1 . 1 5 . 5 . 5 . 9 , 0 5 . 0 0 . 0 . 1 . 195 f t . 1 9 5 8 , 1
2 1 6 3 3 3 . 3 3 . 3 0 . 1 0 . 1 0 . 1 4 . 0 1 5 . 0 0 . 0 . 1 . 1 9 4 1 . 1941 . 1
2 1 6 4 5 5 . 8 9 . 7 2 . 1 8 . 1 7 . 6 . 0 2 0 . 0 0 . 0 . 2 . 1 9 A 2 . 1 9 4 2 . 1
2 1 6 6 4 0 . 4 9 , 3 4 . 6 . 8 . 7 , 0 5 . 0 0 . 0. 1. 1 9 5 0 . 1 9 5 0 . 1
216 7 4 6 . 5 8 . 5 4 . 1 0 . 10. 6 . 0 2 5 . 1 0. 0 . 1 . 1 9 3 8 . 1 9 3 8 . 1
2 1 6 8 2 0 . 3 9 . 3 1 . 8 . 7 . 6 . 0 1 0 . 0 0. 0. 1 . 1 9 5 0 . 1 9 5 0 . 1
2 1 6 9 5 6 . 1 3 4 . 8 5 . 2 8 . 2 4 . 7 . 0 3 5 . 0 0. 0. ? . 1 9 1 2 . 1 9 1 2 . 3
217 ? 6 4 . 1 0 7 . 8 8 . 2 4 , 2 2 . 1 2 . 0 3 5 . 0 0. 0 . 1 . 1 9 3 5 , 1 9 3 5 . 1
2 1 7 3 3 9 . 6 6 . 5 0 . 1 7 . 1 4 . 2 1 . 0 1 0 . 0 0 . 0 . 1 . 1 9 3 6 . 1 9 3 6 . 1
2 1 7 4 4 9 . 8 9 . 8 0 . 1 8 . 1 3 . 5 . 0 7 0 . 0 0 . 0 . 1 . 1 9 4 4 . 1 9 3 3 . 2
2 1 7 7 3 1 . 5 0 . 4 3 . 1 8 . 1 6 . 5 . 0 6 0 . 0 0 . 0 . 1 . 1 9 2 8 . 1 9 2 5 , 1
216 0 7 0 . 1 7 1 , 1 6 3 . 2 9 . 2 8 . 1 0 . 0 2 5 , 0 1 , 4 4 , 1 . 1 9 2 1 . 1 9 1 5 , 2
218 2 4 3 , 5 2 . 5 2 . 1 0 . 9 . 6 . 0 5 . 0 0 . 0 . 1 . 1 9 5 1 . 1 9 5 1 . 1
2 1 6 5 1 7 , 2 2 . 1 6 . 6 . 4 . 1 1 . 0 1 5 . 0 0 , 0 . 1. 1 9 4 9 . 1 9 4 9 . 1
218 7 6 9 . 1 7 6 , 1 3 3 . 2 9 . 2 8 . 7 . 0 2 5 , 0 1 . 5 5 . 1. 1 9 2 0 . 1 9 1 7 . 2
218 8 6 5 . 1 6 0 . 1 4 5 . 3 6 . 3 4 . 1C . 3 1 5 . 0 0. 0 . 1 . 1 9 1 5 , 1 9 1 5 . 1
219 0 4 S . 1 1 1 . 6 1 . 2 6 . 2 5 . 7 . 0 4 0 , 0 0 . 0 . 1 . 1 9 1 1 . 1 9 1 1 . 2
2 19? 3 6 . 3 8 . 3 7 , 1 0 . 9 . 4 , 0 1 0 . 0 0 . 0 . 1 . 1 9 4 2 , 1 9 4 2 , 1
2 1 9 5 4 2 . 6 6 . 3 6 . 9 . 8 . 5 . 0 I S . 0 0 . 0 . 4 . 1 9 4 1 . 1 9 4 1 . 1
2 1 9 9 2 6 . 4 5 . 2 4 . 1 3 . 1 0 . 6 . 0 2 0 . 0 0 , 0, 1 . 1 9 3 7 . 1 9 3 7 . 1
2100 2 1 . 6 0 . 4 6 . 9 . 9 . 5. 0 1 0 . 0 0. 0. 1 . 1 9 4 3 . 1 9 4 3 . 1
2101 2 0 . 3 2 . 2 7 . 7 . 6 . 5. 0 I S . 0 0 . 0. 1. 1 9 4 9 . 1 9 4 9 . 1
2 1 0 2 4 7 . 7 3 . 6 7 . 1 7 . I S . 6 . 0 2 5 . 0 0. 0 . 1 . 1 9 1 7 , 1 9 1 7 , 1
2 1 0 5 5 1 . 1 5 6 . 1 1 5 . 3 2 . 3 1 . 2 5 . 1 4 0 . 0 0. 0. 1 . 1 9 1 1 . 1 9 1 1 . 2



DATA FOP PUTR PLOT NUMBER 22  
COLLECTED 0 9 - 0 i . - 6 9
DENSITY OF PUTR -  2 -  ABSOLUTE ( 1 - 3 )
DENSITY OF PUTR -  3 -  RELATIVE TO OTHER BROrtSE SPP PRESENT ( l - A )

PLOT RADIUS « 1 0 0 ,  FEET

ASPECT ■ 1 5 0 .  OEG MAG TREE NUMBER 221 MAGNETIC AZIMUTH TO TREE 117 DISTANCE TO TRFF 38  s t e p s
SLOPE • 2 2 .  PERCENT TREE NUMBER 222 MAGNETIC AZTHUTH TO TREE 193 d i s t a n c e TO TREE 35  STEPS
ELEVAT ION*  i9 4 0 0 .  F E E T ( mSL) TREE n u mb e r  2 23 MAGNETIC AZIMUTH TO TREE 256 d i s t a n c e TO TREE 38  STEPS

ID CHT CMXD CMND SHXO s mn d ADEP ISTON CDED IFUN ALAY TOTL RNUM YOLO VEST NCON
SSCSXSSss£s«as«ssssssassss3SBassssssssssassi■■•■aasavBBsasaasaaaascssaBassasssBSBsassBsBassssiBSBBasaaaBaaaaaaBBaaaxsssai
2211 6 9 , 4 9 . 3 9 . 1 0 . 8 , 9 . 0 5 . 0 0 . 0 . 1 . 1 9 4 9 . 1 9 4 9 . !
221 ? 4 5 , 5 3 . 4 2 . 1 1 . 8 . 8 . 0 1 0 . 0 0 . 0 . 1 . 1 9 4 7 , 1 9 4 7 . 1
2 2 U 3 4 , 6 4 . 3 8 . 1 8 . 1 7 . 9 . 0 1 0 . 1 0 . 0 . 1 . 1 9 2 9 . 1 9 2 9 . 22 2 1 7 2 6 , 1 8 . 1 5 . 3 . 3 . 7 . 0 s . 0 0 . 0 . 2 . 1 9 6 3 . 1 9 6 3 . 1
222 0 7 5 , n o . 9 7 . 3 3 , 2 0 , 1 9 . 0 1 5 . 0 0 . 0 . 1 . 1 9 1 6 . 1 9 1 6 . 2222A 3 2 . 3 4 . 2 9 . 7 , 6 . 6 . 0 2 0 . 0 0 . 0 , 1. 1 9 5 1 , 1 9 5 1 . 1222 b 1 5 , 2 0 . 9 . 2 , 2 , 8 . 1 1 0 . 0 0 . 0 . 2 . 1 9 5 5 , 1 9 5 5 . 2222 6 1 7 , 2 1 . 1 8 . U . 1 0 , 8 . 1 1 5 . 0 0 . 0 . 1 . 1 9 4 0 . 1 9 4 0 . 2
223 0 3 4 , 6 8 . 6 8 . 2 1 . 1 3 . 8 . 0 4 0 . 0 1 . 2 8 , 1 . 1 9 4 0 . 1 9 2 3 . 4
2231 4 1 , 1 2 3 . 1 0 3 . 2 4 . 1 9 . 7 . 1 3 0 , 0 0 . 0 . 1 . 1 9 1 5 , 1 9 1 5 . 2
2 2 3 3 4 1 , 5 6 . 5 5 . 1 5 , 1 2 . 9 . 1 2 0 . 0 0 . 0 . 1 . 1 9 3 4 . 1 9 1 5 . 5
2 2 3 4 8 1 . 1 5 2 , 1 1 8 . 2 9 . 2 2 . I S . 0 3 5 . 0 0 . 0 . t . 1 9 2 0 . 1 9 2 0 . 2223S 3 7 . 6 4 . 4 4 . 9 , 8 . 7 . 0 1 0 , 0 0 . 0 . 1 . 1 9 4 5 . 1 9 4 5 . 1224.-I 5 9 . 9 6 . 6 8 . 2 4 , 1 8 . I S . 1 5 0 . 0 0 . 0 . 1 . 1 9 1 2 . 1 9 1 2 . 3
2241 3 8 . 5 7 , 4 3 . 1 1 . 9 . 8 . 0 2 0 . 0 0 . 0 . 1 • 1 9 4 4 , 1 9 4 4 , 1224 4 7f», 1 2 4 , 1 1 2 . 3 2 . 2 5 . 1 7 , 0 3 0 . 0 0 . 0 . ? . 1 9 0 6 . 1 9 0 6 . 2224S 7 5 , I S l . 1 3 6 . 3 7 . 3 5 . 1 6 . 0 4 0 , 0 2 . 5 5 . 1. 1 9 0 8 . 1 9 0 8 , 2
2 2 4 6 41 . 8 6 , 71 , 1 3 . 1 2 . 1 6 . 0 1 0 . 0 0 . 0 . 1 . 1 9 4 7 . 1 9 4 7 . 2224 7 9 2 . 2 0 1 . 1 9 2 , 3 4 . 2 7 . 1 9 . 0 1 0 . 0 0 . 0 . 1. 1 9 2 6 . 1 9 2 6 . 12 2 4 0 5 6 . 5 2 . 4 5 . 8 . 8 . 1 2 . 0 5 . 0 0 . 0 . 2 . 1 9 6 2 . 1 9 6 2 . 1224R 3 6 . 3 6 . 3 1 . 5 . 5 . I S . 0 s . 0 0 . 0 . 1 . 1 9 6 2 , 1 9 6 2 . 1225 2 6 6 . 9 1 . 8 9 . 1 3 . 1 4 . 1 2 . 0 1 0 . 0 0 . 0 . 1 . 1 9 3 8 , 1 9 3 8 . 22 2 5 5 51 . 8 3 . 6 4 . 1 2 . 1 1 . 1 1 . 1 5 . 0 0 . 0 . ? , 1 9 4 8 . 1 9 4 8 . 1
225 7 5 4 . 1 1 2 . 9 5 . 2 ft . 2 4 . 1 1 . 0 1 0 . 0 0 . 0 . 1 . 1 8 8 7 . 1 8 8 7 . 3226 0 61 . 9 7 . 6 9 , 1 4 . 1 2 . 1 1 . 1 5 . 1 0 . 0 . 2 . 1 9 4 7 , 1 9 4 7 . 12261 2 5 . 4 2 . 3 9 , 1 1 . 1 0 . 9 . 1 3 0 . 0 0 . 0 . 1 . 19<.2. 1 9 3 9 . 2
2?e>6 2 2 . 2 5 . 1 7 . 6 . 4 . 7 . 0 5 . 0 0 . 0 . 1 . 1 9 5 1 . 1 9 5 1 . 1
227 2 7 8 . 1 7 1 . 1 2 5 , 2 8 . 2 4 . 1 1 . 0 3 0 . 0 0 . 0 . 1 . 1 9 2 5 , 1 9 2 5 . 2
2 2 7 5 2 7 . 5 0 . 2 4 . 1 6 . 1 2 . 2 5 . 0 5 5 . 0 0 . 0 . 1 . 1 9 3 4 . 1 9 3 4 , 2
2 2 7 9 2 5 . 5 2 . 2 8 . 9 . 8 . 7 . 0 5 . 0 0 , 0 . 1 . 1 9 2 7 , 1 9 2 7 , 2
228 0 2 8 . 4 7 . 4 0 . 7 . 7 . 1 3 . 0 5 . 0 0 . 0 . 1 . I 9 6 0 . 1 9 6 0 . 1
2281 8 2 . 1 3 7 . n o . 2 5 . 2 0 . 7 , 0 4 5 , 0 0 . 0 . 1. 1 9 2 1 . 1 9 2 1 . 2
228 2 5 6 . 1 0 7 . 1 0 5 . 1 4 . 1 2 . 6 , 0 2 0 . 0 0 . 0 . 1 . 1 9 4 0 . 1 9 4 0 . 2
228 4 7 2 . 1 5 7 . 1 0 2 . 2 4 , 2 1 . 6 . 0 4 0 . 0 0 . 0 . 1 . 1 9 1 8 . 1 9 1 8 . 2
2 2 3 5 6 9 , 1 5 0 . 1 3 1 . 3 5 . 3 3 . 1 0 . 0 2 0 . 0 0 . 0 . 1 . 1 9 3 2 . 1 9 1 8 . 32 2 8 0 6 0 . U S . 9 0 . 3 8 . 3 0 . 1 4 . 0 2 5 . 0 3 4 . 1 . 1 9 2 5 . 1 9 0 5 . 4
228 9 4 0 . 5 8 . 4 8 . 1 1 . 1 1 . 1 4 . 0 4 0 . 0 0 . 0 . 1 , 1 9 2 8 . 1 9 2 8 , 2
2290 1 0 . 2 0 . 1 4 . 3 . 3 . 1 8 . 0 5 . 0 0 . 0 , 2 . 1 9 6 5 . 1 9 6 5 . 1
2291 1 7 . 1 6 . 1 3 . 2 . 2 . 1 4 . 1 5 . 0 0 . 0 . 1 . 1 9 6 3 . 1 9 6 3 . 1
229 3 3 8 . 2 7 . 2 5 . 5 . 4 . 1 4 . 0 2 0 . 0 0 . 0 . 1 . 1 9 6 3 . 1 9 6 3 . 12 2 9 4 7 1 . 1 5 5 . n o . 2 4 . 2 3 . 1 4 . 0 6 0 . 0 0 . 0 . U 1 9 1 9 . 1 9 1 9 . 2
2 2 9 7 6 3 . 1 1 6 . 9 3 . 1 6 . I S . 9 . 0 1 0 . 0 0 . 0 . 1 . 1 9 4 5 . 1 9 4 5 . 1
2 2 9 0 7 9 . 1 3 4 . 1 2 7 . 1 9 . 1 7 . 6 . 0 5 . 1 0 . 0 . 1 . 1 9 4 1 , 1 9 4 1 . 1
2 2 9 9 6 5 . 1 2 5 . U S . 2 0 . 1 8 . 1 7 . c 1 5 , 1 0 . 0 . 1 . 1 9 3 8 . 1 9 3 0 , 1
220 0 5 0 . 1 2 2 . S 5 . 1 1 . U . 1 3 . 0 5 . 0 ‘ 0 . 0 . 1 . 1 9 3 9 . 1 9 3 9 . 1
220 2 2 5 . 2 8 . 2 6 , 5 . 5 . I S . 0 5 , 0 0 . 0 . 1 . 1 9 6 1 . 1 9 6 1 . j
2 2 0 4 6 2 . 8 5 . 7 2 , 1 3 . 1 2 . 6 . 0 5 . 0 0 . 0 . ? . 1 9 5 9 , 1 9 5 9 . 1
220 5 1 6 . 2 9 . 1 6 , 8 . 4 . 7 , 0 5 . 0 0 . 0 . 2 . 1 9 6 2 . 1 9 6 2 . 1
2 2 0 7 9 5 . 9 3 . 6 9 . 1 2 . 1 2 . 6 . 0 1 5 . 0 0 . 0 . 1 . 1 9 5 2 . 1 9 5 2 . 1
2 2 0 8 3 9 , S 3 . 3 1 . 5 . 4 . 5 . 0 5 . 0 0 . 0 . 1 . 1 9 6 2 . 1 9 6 2 . 1

ro
LO



DATA roR PUTR PLOT NUMBCR 23  
COLLPCTED O R -0 9 - 6 9  
d e n s i t y  o r  PUTS -  l  -  a b s o l u t e  < I - 3 )
DENSITY o r  PUTS -  <» -  RELATIVE  TO OTHER BPOWSE SPP PRESENT U - A )

PLOT RADIUS «  1 0 0 .  TEET

ASPECT » n o .  DEG MAG
SLOPE »  1 6 .  p e r c e n t
ELEVAT ION*  8 2 0 0 .  F E E T ( M 5 U

TREF n u mb e r  231 
TREE NUMBER 2 32  
TREE NUMBER 233

MAGNETIC AZIMUTH TO TREE 87  
MAGNETIC AZIMUTH TO TREE 200  
MAGNETIC AZIMUTH TO TREF. 31S

DISTANCE TO TREF 13 STEPS 
d i s t a n c e  TO TPFF 21 STEPS 
DISTANCE TO TREF 24  STEPS

ID CHT CMXO CHND SHXO SMNO AOEP ISTON COED IFUN a l a y T O IL RNUH YOLD YEST NCONsssss: s« s s ss s  JS SSSSSSSS s vs s s s ■SKSSSSB ■SSBS>«S •■BSSSSBSSSSaskSSBSS:SSSSBB BSS«SSSSBSX=SSS«BSSS3SSe BSS3SBBBBSSSSSS«S«S»SSS:
231 2 7 1 . 1 7 5 . 1 4 7 . 2 2 .  . 2 1 . 3 . 0 2 0 , 0 0 . 0 . 1 . 1 9 2 4 . 1 9 2 4 . 2231 3 3 9 . 4 2 . 4 0 . n . 1 1 . 4 . 0 1 5 . 0 0 . 0 . 1 . 1 9 4 5 . 1 9 4 5 . 1231 6 8 2 . 1 5 0 . l i f t . 2 6 . 2 1 . 6 . 0 6 5 . 0 0 . 0 . 1 . 1 9 1 7 . 1 9 1 7 . 2231R 6 7 . 1 5 7 . 1 3 1 . 3 0 . 2 5 . 6 . 0 6 0 . 1 1 . 1 9 . 1 . 1 8 9 5 . 1 6 9 5 . 3
232 0 3 5 . 6 4 . 5 5 . 1 3 . 1 1 . s. 0 3C . 0 c. 0 . 1 . 1 9 3 5 . 1 9 3 5 . 2
2321 5 3 . 9 7 . 9 2 . 1 5 . I S . 5 . 0 3 5 , 0 0 . 0 . 1 . 1 9 3 0 , 1 9 1 8 . 3
2 3 2 3 5 5 . 1 1 7 . 4 8 . 1 6 . 1 4 . 5 . 0 3 0 . 0 0 . 0 . 2 . 1 9 2 9 . 1 9 2 9 . 3232 5 S I . 1 0 7 , 6 6 . 1 9 . 1 8 . 4 . 0 4 5 . 0 1 . 4 0 . 1 . 1 9 1 0 . 1 9 1 0 . 3
2 3 2 6 1 6 . 21. 1 9 . 5 . 4 . 3 . 0 5. 0 0 . 0 . 1. 1 9 5 6 . 1 9 5 6 . 1232 7 S 3 . 1 2 5 . 1 1 4 . 2 3 . 1 6 . 3 . 0 5 5 . 0 0 . 0 . 1 . 1 9 1 3 . 1 9 1 3 . 2
232*5 3 4 . 4 7 . 3 3 . 8 . 1 0 . 4 . 0 5 , 0 0 . 0 . 1 . 1 9 4 4 . 1 9 4 4 . 2
233 0 6t>. 1 4 5 . 1 4 0 . 2 9 . 1 9 . 7 . 0 2 0 . 0 0 . 0 . 1 . 1 9 1 1 . 1 9 1 1 . 2
2 3 3 8 2 3 . 2 2 . 1 3 . 4 . 4 . 5. 0 5 . 0 0 . 0 . 1 . 1 9 4 9 . 1 9 4 9 . 2
2 3 3 9 7 0 . 9 3 . 8 0 . 1 3 . U . 5. 0 3 0 . 0 0 . 0 . 1 . 1 9 2 9 . 1 9 2 5 . 2
234 0 5 7 , 7 9 , 5 6 . l 4 . 1 2 . 4 , 0 1 0 . 0 0. c. 1 , 1 9 4 0 . 1 9 4 0 .2341 S I . 1 2 7 . 7 9 . 1 6 . 1 5 . 5 . 0 2 0 . 0 0 . 0 . 1 . 1 9 3 3 . 1 9 3 3 , 2234S 31 . 3 5 . 2 8 . 0. 8 . 5 . 0 I S . 0 0 . 0 . 1. 1 9 4 7 . 1 9 4 7 . I2351 3 0 . 4 5 . 4 4 . 8 . 8 . 5 . 0 1 0 . 0 0 . 0 . 1 . 1 9 4 5 . 1 9 4 5 , 2
235 2 7 4 . 1 5 7 . 1 2 5 . 2 4 . 2 3 . 1 0 . 0 ?.o. 0 1 . 3 6 . 1 . 1 8 9 3 , 1 8 9 3 . 3
2 3 5 3 4 5 . 7 4 . 5 4 . 1 4 . 1 4 . 7 . 0 I S . 6 0. 0 . 1. 1 9 4 5 . 1 9 4 5 . 1
2 3 5 5 5 9 . 9 6 . 8 5 . 2 7 . 2 2 . 6 . 0 3 5 . 0 c. 0 . 1 . 1 9 3 0 . 1 9 2 5 . 32 3 5 6 2 4 . 2 3 . 1 9 . 4 . 4 , 6 . 0 1 0 . 0 0 . 0 . 1 . 1 9 5 0 . 1 9 5 0 . 1235 8 2 4 . 2 3 . 21 . 6 . 5 . 6 . 0 5 . 0 0 . 0 . 1 . 1 9 5 3 . 1 9 5 3 . 1
236 2 2 7 . 5 9 . 4 4 . 8 . 6 . 2 5 . 0 2 5 . 0 0 . 0 . 1 . 1 9 3 9 . 1 9 3 9 , 2
236 3 2 6 . 5 2 . «*5. 9 , 8 . 5 . 0 5 , 0 0 . 0 . 1 . 1 9 4 3 . 1 9 4 3 . 1236 4 7 0 , 9 9 . 7 7 . I S . 1 3 . 2 5 . 9 1 0 . 0 0 . 0 . 1 . 1 9 4 4 . 1 9 4 4 , 12 3 6 7 3 8 . 4 9 . 2 2 . 1 1 . 1 0 . 1 3 . 0 5 . 0 0 . 0 . 1 . 1 9 4 4 . 1 9 4 4 , 1
2 3 6 9 3 7 . 1 1 4 . 8 2 . 2 4 . 2 0 . 1 7 . 1 5 0 . 0 0 . 0 . 1. 1 9 2 0 . 1 9 2 0 . 2
237 0 2 3 . 3 1 . 1 9 . 8 . 8 . 1 7 . 0 4 0 . 0 0 . 0 . 1. 1 9 4 1 , 1 9 4 1 . 1237 4 6 9 . 1 3 7 . 91 . 1 6 . 1 4 . 8 . 0 2 5 . 0 0 . 0 . 1 . 1 9 3 4 . 1 9 3 4 . 22 3 7 9 10. 1 7 . 1 0 . 2 , 2 . 1 0 . 0 4 0 . 0 0 . 0 . 1 . 1 9 6 0 , I 9 6 0 . 1
?38? 3 7 . 7 7 . 6 5 . 1 8 . 1 8 . 5 . 0 6 9 . 0 0 . 0 . 1. 1 9 0 5 . 1 9 0 5 , 3
238 3 3 3 . 8 6 . 6 1 . 2 8 . 2 1 . 6 . 0 2 0 . 1 0 . 0 . 1 . 1 9 3 1 . 1 9 3 1 . 12 3 9 4 1 6 . 4 7 . 3 9 . 8 . 7 . 6 . 0 1 0 . 0 0 . 0 . 1 . 1 9 4 4 , 1 9 4 4 . 1
2 3 8 5 5 7 . 7 9 . 6 5 . 1 5 . 1 4 . 6 . 0 2 0 . 0 0 . 0 . 1 . 1 9 ? 5 . 1 9 2 5 . 3
239 6 3 3 . 6 1 . 3 7 . 8 . 8 . 6 . 0 5 , 0 0 . c. 1 . 1 9 5 0 . 1 9 5 0 . 1
2 3 6 9 2 5 . 3 0 . 2 6 . 1 8 . 1 5 . 2 4 . 0 1 0 . 0 0 . 0 . 1 . 1 9 0 8 . 1 9 0 8 . 3
2391 7 0 . 1 3 3 , 9 0 . 2 2 . 2 0 . 6 . 0 4 5 . 0 0 . 0 . 1 . 1 9 0 4 . 1 9 0 4 . 2239 ? 6 3 . 1 0 9 . 5 9 , 1 6 . 1 6 . 4 . 0 3 0 . 0 0 . 0 . 1. 1 9 2 8 . 1 9 2 8 . 52 3 9 3 5 4 . 1 0 4 . 8 0 . 1 6 . 1 4 . 6 . 0 2 0 . 0 0 . 0 . 1 . 1 9 2 2 , 1 9 2 2 . 2
2 3 9 5 1 5 . 3 3 . 2 5 . 7. 5 . U . 0 1 0 . 0 0 . 0. 1 . 1 9 3 0 . 1 9 2 6 . 3
239 8 SB. n o . 1 0 3 . 2 1 . I S . 5 . 0 6 5 . 0 0. 0 . 1 . 1 8 9 8 , 1 8 9 8 . 2
230 0 2 9 . 5 1 . 3 6 . 1 0 . 1 0 . 7 . 0 2 0 . 0 0. 0 . 1 . 1 9 4 8 . 1 9 4 8 . 2
2 3 0 2 7 1 . 1 2 0 . 1 1 3 . - 1 . - 1 . 6. 0 6 0 . 0 0. 0 . 1 . - 1 . - 1 . •  1
230 3 S 3 . 1 3 5 . 1 2 5 . 1 8 . 1 8 . I S . 0 2 5 . 0 0 . 0 . 1 . 1 9 2 2 . 1 9 2 2 . 3
2 3 0 5 4 3 . 5 5 . 2 2 . 1 1 . 9, 5 . 0 4 5 . 0 0 . 0 . 1. 1 9 3 6 . 1 9 3 8 . 3
230 6 3 0 . 3 5 . 2 2 . 9. 8 . 8 . 9 1 0 . 0 0 . 0 . 1 . 1 9 4 3 . 1 9 4 3 . 2230 7 3 0 . 4 3 . 3 3 . 8 . 7 . 4 . 0 s. 0 0. 0. 1 . 1 9 5 3 . 1 9 S 3 . 1
2 3 0 8 3 5 . 5 8 . S 3 . 1 4 . 1 0 . 2 5 . c 1 0 . 0 0. 0 . 1 . 1 9 4 4 . 1 9 4 4 , 1
230 9 5 2 . 3 9 . 2 2 , 16. 1 5 . 8. 0 1 5 . 0 0. 0. 1 . 1 9 4 3 . 1 9 4 3 . 1
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D A T A  F O ^  P U T R  P L O T  NUMBER 2 4  
C O L L E C T E D  0 9 - 1 1 - 6 9
O E N S I T T  OF P U T R  -  2  -  A B S O L U T E  0 - 3 )
D E N S I T Y  OF  P U T R  -  4  -  R E L A T I V E  TO O T H E R  BROWSE S P P  P R E S E N T  ( 1 - 4 )

P L O T  R A D I U S  •  1 0 0 .  F E E T

A S P E C T  »  
S L O P E  »
e l e v a t i o n *

2 5 5 .  DEG HAG 
3 1 .  P E R C E N T  

7 6 0 0 .  F E E T ( M S L )

T R E E  NUMBER 24 1  
T R E E  NUMBER 2 4 2  
T R E E  n u m b e r  2 4 3

M A O N E T T C  A Z IM U T H  TO T R E E  4 S  
m a g n e t i c  a z i m u t h  t o  t r e e  1 4 0  
M A G N E T I C  A Z IM U T H  TO  T R E E  3 2 2

d i s t a n c e  t o  t r e e  
d i s t a n c e  t o  t r e e  
d i s t a n c e  t o  t r f f

10

2 4 1 1
2 4 1 4  
2 4 1 6
2 4 1 5
2 4 1 9
2 4 2 0
2 4 2 1
2 4 2 5
2 4 2 6  
2 4 2 9

2 4 3 3
2 4 3 4
2 4 3 6
2 4 3 3

2 4 3 9
2 4 4 2
2 4 4 5
24<,3
2 4 4 9
2 4 5 1
2 4 5 ?
2 4 5 5
2 4 5 7
2 4 5 5
2 4 6 3
2 4 6 4
2 4 6 5
2 4 6 7
2 4 6 8  
2 4 7 1  
2< »74
2 4 7 5
2 4 7 6  
2 4 8 1  
2 4 8 7  
2^*88
2 4 8 9
2 4 9 0
2 4 9 2
2 4 9 3
2 4 9 4

2 4 9 5
2 4 9 6
2 4 9 7  
2 4 C 0  
2* .01
2 4 0 3
2 4 0 4  
2 4 0 6  
2 4 0 8

CHT

6 4 .  
9 3 .
4 6 ,
5 5 .  
7 2 .
s a .
3 2 .  
4 3 .
4 7 ,
5 6 .
2 9 ,  
4 3 .
7 9 .  
7 1 .  

4 5 .sa.
4 7 ,
5 5 .  
7 7 ,
4 2 .
5 6 .  
6 8. 
1 9 .
6 5 .
5 8 .
7 1 .  
6 7 .  
1 4 .
3 3 .
4 7 .
8 0 ,
3 0 .
4 3 .  
3 0 .  
3 5 .  
1 4 .  
2 9 .
5 9 .  
4 2 .  
6 1 ,
4 8 .  
7 7 .  
6 5 .  
8 2 .  
6 9 ,  
5 6 ,
7 2 .  
2 9 .  
4 2 .  
S 3 .

CMXO
■ s s s s s

1 0 4 .
1 5 6 .

5 7 .
9 2 .

1 3 9 .  
1 5 6 .

8 6.
7 0 .
6 3 .

loa.
6 5 .
8 4 .  

1 6 4 ,
9 4 ,

7 7 .
7 9 .

1 4 0 .  
1 4 9 .  
101.

7 0 .
8 5 .
6 6 ,  
1 8 .

1 3 5 .
1 1 9 .
122.
U 7 .
21.
7 0 .
7 7 .

1 3 1 .
4 2 .
o 7 .
9 4 ,
5 4 .  
1 8 .  
5 9 .
112.

5 9 .
1 1 1.

5 7 .
1 5 9 .

8 5 .
1 3 3 .
1 6 4 .

9 4 .
1 5 6 .

5 5 .  
6 3 .

1 2 6 .

CMNO
■ s s s s s a s

8 8 .
1 3 7 .

5 6 .
6 2 .
9 5 ,

122.
6 9 .
5 4 .
5 7 .
6 6.
7 8 .
6 2 .

1 1 6 .
7 3 .

8 3 .
5 2 .
6 3 .
9 9 .
6 6 .
5 8 .

8 2 .
5 2 .
10.

1 0 6 .
9 0 .
7 1 .
7 0 .

9 .
5 1 .
S B .
9 1 .
3 8 .
6 6.
6 3 .
4 8 .
12.
4 8 .
6 2 .
4 5 .
7 8 ,
4 6 .
8 0 .
6 2 .

1 0 3 .
1 2 6 .

8 0 .
9 7 ,
4 6 .
5 8 .

121.

S « X D
i s s s s s s a i

22.
3 3 ,
2 1.
1 8 .
1 5 .
2 3 .
1 0.
1 2 .
1 4 .
1 5 .
3 0 .
1 8 .
2 2 .
2 2.
37.
I B .
1 3 .
2 1 .
1 6 .
1 5 .
1 1.
12.

3 .
2 8 .
1 9 .
2 2 .
2 4 ,

2 .
S .

1 9 .
20.

7 ,
1 5 .
11.

7 .
1.
9 .

1 6 .
1 6 .
2 1 .
1 0.
2 9 .
20.
20.
3 2 .
1 9 .
3 1 .
1 0.
11.
2 4 .

S m n O AO EP

1 9 .
2 6 .
1 4 .
1 5 .  
1 5 .  
1 9 .

9 ,
1 9 .  

9 .

13.
2 7 ,
1 5 .
20. 
1 9 .  

2 1 .
1 4 .  

11. 
1 8 .  
11. 
1 2 .  
11. 
10.

2 .
?S.
1 6 .  
21. 
1 6 .

2 .
5 .  

10. 
1 6 .

6. 
11. 
10.

6 .
1.
6 ,

1 4 .

11.
1 5 ,  

9 ,
2 2 ,
1 5 .
1 8 .
2 4 .
1 9 .
2 8 .

7 ,
8 .  

1 8 .

5 ,  
7 .
6 .
5 .  
3 .
6 .  
3 .
3 .  
2 .
4 .  

2 5 .
7 .
7 .
5.
6 .
4 .  

2 5 .  
2 5 .

5 .
6 .
10.

7 .  
5 .  
B .
8.
5 .
6. 
6 .  
8 .

2 5 .
7 .
7 .  
6 .
5 .
6.
8.
5 .
5 .
6 ,
4 .  
6. 
6 . 
9 .
5 .  

I S .
7 .  

I S .  
• 4 .

3 .
5.

I S T O N

0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
c
0
0
0
0
0
c
0
0
0
0
0
0
0
0
0
0
0
0

COED
s s s a s a s

5 0 .
4 0 .
2 5 .
3 5 .
2 0.
3 0 .
10.
3 0 .
2 5 .
6 0 .
5 0 .
SC.
1 5 .
4 0 ,

5 5 .
5 5 ,
3 5 ,
3 5 .
4 5 .
5 5 ,
10.
8 5 .

0 .
3 0 .
SO.
3 5 .
2 5 ,

0 .
s ,

6 5 .
1 5 .
1 0.
7 0 .
1 5 .
1 5 .

5 .
1 0.
2 5 .
2 5 .
2 5 .
1 5 .
8 0 .
3 5 ,
20.
6 0 .
6 0 .
4 5 .
7 0 ,
4 0 .
2 5 .

A L A Y
■ S S S S A S

0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
1 .

1 .
0 .
1 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 ,
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .

T O T L
■ ■ S S S B

0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .

31.
2 1 .

0 .
4 0 .

0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
c.
0 .
0 .
0 .
0 .
0 .
0 .

RNUM
K S a S K S

1 .
1 .
1 .
1 .
1 .
1 .
1 .
1 .
1 .
I  •
1.
1 .
1 .
1 .

1 .
1.
1 .
1 .
1 .
I •
2 .
1 •
1.
1 .
1 .
1 .
1*
1 .
1.
1 .
1 .
1 .
1 .
1 .
1 .
1.
1.
2 .
1 .
2 .
1 .
1 .

1 .
1.
1 .
u
1.
1 .

2 2  S T E P S  
7  S T E P S  

4 5  S T E P S

Y O LO
t S K S s a s a

1 9 2 2 .  
1 9 0 5 .  
1 9 3 2 .
1 9 1 6 .  
1 9 2 0 .  
1 9 1 5 .
1 9 3 4 .
1 9 4 9 .  
1 9 5 4 .  
1 9 3 1 .  
1 9 1 8 .  
1 9 2 0 .
1 9 3 1 .  
1 9 3 8 .  

1 9 1 2 .
1 9 3 2 .
1 9 3 5 .  
1 9 0 9 .  
1 9 3 5 .  
1 9 1 5 .  
1 9 4 5 .  
1 9 3 1 ,  
1 9 5 6 ,  
1 9 0 8 .  
1 9 4 3 .  
1 9 4 0 .  
1 9 2 7 .  
1 9 6 3 .  
1 9 4 8 .
1 9 2 3 .  
1 9 3 0 .  
1 9 « . 2 ,  
1 9 0 7 .  
1 9 2 9 .
1 9 5 0 .  
1 9 6 2 .  
1 9 4 8 .
1 9 2 4 .  
1 9 5 0 .  
1 9 2 9 .  
1 9 5 2 .
1 9 1 8 .  
1 9 2 4 .  

1 9 0 5 .  
1 9 2 0 .  
1 9 2 4 .
1 9 1 7 .  
1 9 2 6 .  
1 9 3 4 .
1 9 1 9 .

Y E S T  NCON
s a a a a a s s s s s s a s x B a s s

1 9 2 2 .
1 9 0 5 .
1 9 3 2 .
1 9 1 6 .  
1 9 1 5 .  
1 9 1 5 .
1 9 3 4 ,  
1 9 4 8 .  
1 9 5 0 .  
1 9 3 1  .

1 9 1 8 .
1 9 2 0 .
1 9 3 1 .
1 9 2 0 .

1 9 1 2 ,
1 9 2 0 .
1 9 3 5 .  
1 9 0 9 ,
1 9 3 5 .  
1 9 1 5 .  
1 9 4 5 .  
1 9 3 1  .  
1 9 5 6 .  
1 9 0 8 .
1 9 3 3 .  
1 9 3 0 .  
1 9 2 7 .  
1 9 6 3 ,  
1 9 4 8 .  
1 9 2 0 .  
1 9 1 5 .
1 9 3 6 .  
1 9 0 7 .  
1 9 2 0 .  
1 9 5 0 .  
1 9 6 2 .  
1 9 4 8 .  
1 9 2 4 ,  

1 9 3 5 .  
1 9 2 9 .  
1 9 5 2 .
1 9 1 8 .  
1 9 2 4 .  
1 9 0 5 .  
1 9 2 0 .
1 9 2 4 .
1 9 1 7 ,  
1 9 2 6 .
1 9 3 4 .
1 9 1 9 .

N >
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DATA rOO PUTP o l OT NUMBER 25  
COLLECTED 0 9 - 1 2 - 6 9
DENSITY OF PUTR -  I  -  ABSOLUTE » l - 3 )
OEn S IT T  o f  PUTR -  1 -  RELATIVE  TO OTHER BROWSE SPP PRESENT ( 1 - 4 )

PLOT RADIUS «  1 0 0 .  FEET

ASPECT s 1 0 0 .  OEG MAG
SLOPE » 5 2 .  p e r c e n t
ELEVAT ION*  7 2 0 0 .  FEET(MSL)

TREE NUH9ER 251 
TREE NUMBER 2 52  
TREE NUMBER 2 53

m a g n e t i c  AZIMUTH TO TREE 35  
m a g n e t i c  a z i m u t h  TO TREE 85  
m a g n e t i c  a z i m u t h  t o  TREE 350

d i s t a n c e  t o  t r e e  
d i s t a n c e  to  TREr  
d i s t a n c e  t o  t r e e

55 STEPS 
2 5  STEPS 
6 5  STEPS

ID CHT CMXO CMND SMXO SHNO ADEP XSTON COED IFUN ALAY TOTL RNUH YOLO YEST NCON3SSS3« ■ s xsass sas s s sB a s a s s s s BSSBSSSSBBSSBSSSSSBBBSSBBBBSBBBBSBBBBBaSSBBBBBSSBBBBBBSSBBSBBSBBSSbbsbssbsbbBSSSSSSrBSSSSSBBBSBSSSl
2510 9 4 . 1 9 7 . 1 2 6 . 3 1 . 2 9 . 2 5 . 1 4 0 . 0 1 . 3 3 . 1 . 1 9 4 1 . 1941 , 12S11 5 9 . 2 1 0 . 1 4 9 . 4 2 . 3 6 . 2 5 . 1 8 0 . 0 0 . 0 . 2 . 1 9 1 9 . 1 9 1 9 . 22 5 1 4 l O l . 1 9 2 . 1 9 1 . 3 5 . 3 1 . 1 3 . 1 3 5 . 0 0 . 0 . 1 . 1 9 3 3 , 1 9 3 3 . 12 5 1 5 7 8 . 1 2 1 . 7 2 . 2 0 . 1 7 . 1 7 . 0 7 0 . 0 0 . 0 . 3 . 1 9 3 0 . 1 9 3 0 . 22 5 1 7 5 2 . 1 2 0 . 1 0 4 . 1 3 . 1 0 , 2 3 . 0 1 0 . 0 0 . 0 . 1 . 1951 , 1 9 5 1 . 1251 8 71 . 9 7 , 9 5 . 1 4 . 1 3 . 2 5 . 1 2 0 . 0 0 . 0 . p . 1 9 4 5 . 1 9 4 5 , 12 5 1 9 5 5 . 1 9 6 . 1 2 4 . 5 5 . 3 2 . 2 5 , 1 8 0 , 0 0 . 0 . 1 . 1 9 0 6 . 1 9 0 3 . 2
252 0 3 9 , 5 3 . 4 5 . 6 . 6 . 2 5 . 1 5 . 0 0 . 0. 1 . I 9 6 0 . I 9 6 0 .2521 3 5 . 6 2 . 5 0 . 9 . 6 . 2 5 . 0 1 5 . 0 0 . 0 . 1. 1 9 4 5 , 1 9 4 5 , 1252 4 1 0 2 . 2 0 5 . 1 9 5 . 4 1 . 3 3 . 2 5 . 1 3 5 . 0 0 . 0 . 1 . 1 9 0 8 . 1 9 0 8 . 2
2 5 2 6 1 3 2 . 2 1 4 . 1 6 3 . 4 3 . 3 8 . 1 2 . 1 4 0 . 0 0. 0 . 1 . 1 9 3 2 , 1 9 3 2 , 1
2 5 2 7 2 0 . 2 8 . 1 8 . 4 . 3 . 8 . 1 0 . 0 0 . 0 . 1 . 1 9 6 5 . 1 9 6 5 . 1
2 5 3 3 S 3 . 1 1 3 . 6 9 . 1 4 . 1 1 . 2 5 . 1 3 0 . 0 u 4 1 . 1 . 1 9 4 4 . 1 9 3 9 . 2
?5 34 4 9 . 1 0 4 . 7 8 , 1 5 . 1 4 . 1 3 . 1 4 0 . 0 1 . 4 5 . 1 . 1 9 3 6 . 1 9 3 6 . 1
253 6 8 2 . 1 4 5 . 1 4 2 . 2 5 . 2 0 . 2 5 , 1 1 0 . 0 0. 0 . 1 . 1 9 4 0 . 1 9 4 0 . 1
2 5 3 9 S3. 8 7 , 7 9 . 1 9 . 1 3 . 1 4 . 0 2 5 . 0 0 . 0 . 1 . 1 9 4 4 . 1 9 4 4 . 1
254 0 6 7 . 9 8 . 8 5 . 2 6 . 1 9 . 2 5 . 0 4 0 . 0 0 . 0 . 1 . 1 9 3 5 . 1 9 3 5 . 1254? 5 3 . 9 3 . 6 8 . 2 3 . 2 2 . 2 5 . 0 1 5 . 0 0 . 0 . 1 . 1 9 3 9 . 1 9 3 9 , 1
254 4 7 2 . 9 9 . 6 8 . 2 8 . 2 4 . 2 4 , 0 4 0 . 0 0 . 0 . 4 . 1 9 2 2 . 1 9 2 1 . 22 5 4 7 7 8 . 1 6 5 . 1 2 9 . 2 7 , 2 2 . 2 5 . 1 3 0 , 0 4 . 2 2 5 . 1 . 1 9 3 9 , 1 9 3 9 . 1254A 4 1 . 8 1 . 5 6 . 1 0 . a. 2 5 . I 5 . 0 • 0 . 0 . 1 . 1 9 5 1 . 1 9 5 1 . 1
2550 6 7 . 1 2 1 . 9 9 . 4 7 . 3 5 . 2 5 . 1 7 0 . 0 0 . 0 . 1 . 1 9 1 4 , 1 9 1 4 . 1
2551 5 7 , 1 7 3 , I 4 d . 3 2 . 2 3 . S . 1 3 0 . 0 1 . 6 1 . 1 . 1 9 3 6 . 1 9 3 6 . 1
2 5 5 3 3 3 . 7 5 . 6 4 . 3 0 . 21. 1 4 . 1 6 0 . 0 . 0 , 0 . 1 . 1 9 1 4 . 1 9 1 4 , 2
2 5 5 4 1 1 6 . 1 1 9 , 1 8 3 . 6 5 . 5 9 , 2 5 . 1 5 0 . 0 0 . 0 . 1. 1 9 1 6 . 1 9 1 2 , 3
2 5 5 6 9 7 . 1 5 4 . 1 3 5 , 4 2 . 2 5 . 2 5 , 1 5 0 . 0 0 . 0 . 1 . 1 9 2 3 , 1 9 2 1 . 2
2 5 5 8 8 4 . 1 4 7 , 1 2 8 . 2 7 . 2 5 . 2 5 . 1 6 5 . 0 0 . 0 . 1 . 1 9 2 6 . 1 9 2 6 . 2
256 0 9 9 . 1 6 1 . 1 3 7 . 2 2 . 2 0 . 2 5 . 1 2 0 . 0 0 . 0 . 3 . 1 9 2 4 , 1 9 2 4 , 2
2 5 6 3 4 9 . 9 6 . 7 6 . 2 1 . 2 1 . 2 1 . 0 1 0 . 0 3 . 4 6 . 1 . 1 9 4 0 . 1 9 4 0 , 1
2 5 6 5 6 3 . 8 7 . 6 6 . 2 5 . 1 9 . 1 4 . 0 1 0 . 0 0 . 0 . 1 . 1 9 4 1 . 1 9 3 2 , 3
2 5 7 3 3 6 . 7 6 . 5 5 . 1 5 , 1 3 . 2 5 . I 7 5 . 0 0 . 0 . )• 1 9 4 2 . 1 9 4 0 . 2
2 5 7 4 2 2 . 4 6 , 3 1 . 7 . 7 , 2 5 . 1 5 . 0 0 . 0 . 1 . 1 9 6 0 . I 9 6 0 . 1
2 5 7 6 3 5 . 7 4 . 4 7 . 1 3 . 1 0 . 2 5 . 0 1 5 . 0 0 . 0 . 1 . 1 0 4 5 . 1 9 3 8 , 3
2 5 7 7 9 3 . 3 0 7 . 2 5 2 . 6 8 . 6 6 . 2 5 , 1 5 0 . 0 5 . 2 9 2 , 1 . 1 9 3 0 . 1 9 0 0 . 5
2 5 7 9 6 2 . 1 3 8 . 1 0 9 . 2 7 . 1 8 . 2 5 . 0 2 5 . 0 2 . 5 8 . 1 . 1 9 3 5 . 1 9 2 5 . 3
256 0 3 3 . 6 3 . 6 0 . 1 3 . 1 0 . 2 5 . 1 5 . 0 c. 0 . 1 . 1 9 5 1 . 1951 . 1
2581 2 9 . 8 9 . 6 9 . 2 3 . 1 9 . 2 5 . 1 2 0 . 0 0 . 0 . 1 • 1 9 4 0 . 1 9 4 0 . 1
258 2 6 8 . I 4 l . 1 3 4 . 3 2 . 2 5 . 2 5 . 0 1 5 . 0 1 . 2 2 , 1 . 1 9 3 9 , 1 9 2 6 . 3
25S3 S 3 . 1 1 3 . 6 1 . 2 4 . ! 5 , 2 5 . 1 5 0 . 0 0 . 0. 1 . 1 9 3 5 , 1 9 3 5 . 1
2 5 8 4 4 4 . 9 9 . 6 6 . 2 2 . 1 4 . 2 5 . 1 3 5 . 0 0 . 0 . 1 . 1 9 3 8 . 1 9 3 8 . 2
2 5 8 6 4 8 . 1 3 8 . 9 5 , 2 6 . 1 8 . 2 5 . 0 3 0 . 0 0 . 0 . 1 . 1 9 3 2 . 1 9 3 2 . 2
2 5 8 8 9 7 . 1 9 1 , 1 8 8 . 5 7 . 4 / . 2 5 . 0 3 0 . 0 0 . 0 . 1 . 1 9 4 0 , 1 9 4 0 , 1
2590 1 0 1 . 2 0 6 . 1 6 9 . 6 2 . 4 1 . 2 0 . 0 3 0 . 0 0 . 0 , 1 . 1 9 3 3 . 1 9 3 3 . 1
2 5 9 3 1 0 8 . 3 3 8 . 2 6 4 . 6 3 . 6 2 . 1 2 . 0 4 0 . 0 3 . 3 6 2 . 1 . 1 9 1 3 , 1 9 1 3 , 1
2 5 9 5 6 9 . 1 7 9 . 1 4 5 . 5 1 . 5 0 . 2 5 . 0 6 0 . 0 0 . 0 . U 1 9 1 6 . 1 9 1 6 . 1
2 5 9 6 8 9 . 2 0 0 . 1 9 3 . 4 3 . 2 7 . 2 5 . 1 3 0 . 0 1 . 3 1 . 1 . 1 9 2 9 . 1 9 2 9 . 1
2 5 9 8 8 4 . 2 2 4 . 2 1 1 . 5 9 . 2 4 . 2 5 . 0 4 5 . 0 1. 5 5 . 1 . 1 9 2 2 . 1 9 0 0 . 5
2 5 9 9 3 6 . 9 9 . 7 7 . 2 7 . 1 9 . 2 5 . 1 2 0 . c 0 . 0 . 1 . 1 9 0 3 , 1 9 0 0 . 3
2501 3 7 . 3 5 . 2 4 . 1 0 , 6 . 2 5 . 1 2 0 . 0 0 . 0 . 1 . 1 9 4 4 . 1 9 4 4 . 1
2 5 0 4 9 8 , 1 5 3 . 1 4 7 , 3 5 . 3 3 . 2 5 . 1 1 0 . 0 1 . 1 2 . 1 . 1 9 4 3 , 1 9 4 3 . 1

[\)
O



APPEN DIX 4 

Ring width m easurem ents
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PtTTERBRUSH

RAW RING WIDTH DATA 
(VALUES IN MM)

ID YFAR 0 1 2 3 4 5 6 7 8 9

391 1 9 1 6 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 . 7 5 . 3 3 . 5 0 . 3 0
391 19 2 0 . 1 6 . 1 8 . 2 9 . 2 0 . 3 0 . 6 1 . 9 3 . 2 1 . 3 9 . 3 0
391 19 3 0 . 3 5 . 3 6 . 9 3 . 6 3 . 6 2 . 9 6 . 2 3 . 3 0 . 3 6 . 2 9
391 19 9 0 . 2 7 . 3 8 . 3 8 . 9 5 1 . 2 0 1 . 3 3 1 . 3 6 1 . 5 9 . 9 8 1 . 3 3
39 1 19 5 0 . 9 8 . 9 7 1 . 9 5 . 6 9 . 2 3 . 5 7 . 3 5 1 . 2 9 1 . 1 5 . 9 9
39 1 19 6 0 . 6 2 . 7 7 . 6 0 . 6 0 . 3 9 . 8 7 . 5 6 . 7 5 .5 1 . 9 8

15 31 1 9 2 7 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 . 3 5 . 1 8 . 1 5
1531 19 3 0 . 1 5 . 1 7 . 2 9 . 3 7 . 2 9 . 3 9 . 6 3 . 2 7 . 2 2 . 3 1
1531 19 9 0 . 0 9 . 3 7 . 3 0 .3 1 . 2 0 . 2 9 . 1 8 . 3 9 . 2 1 . 2 7
1531 19 5 0 . 9 5 . 5 9 . 5 0 . 8 0 . 9 9 1 . 0 7 . 7 9 . 8 2 . 7 3 . 8 9
1531 1 9 6 0 1 . 0 2 . 6 7 . 8 9 . 6 9 . 9 9 . 6 7 . 2 6 . 3 1 . 2 8 . 0 8

19 11 19 2 0 . 9 2 . 2 7 . 2 2 . 1 7 . 2 6 . 1 3 . 1 5 . 2 9 . 2 0 . 3 0
191  1 1 9 3 0 . 1 6 . 3 6 . 9 8 . 6 7 . 5 7 . 9 8 . 3 9 . 3 1 . 2 8 . 3 8
19 11 19 9 0 . 9 3 . 9 0 . 3 3 . 9 6 . 9 6 . 5 7 . 9 9 . 5 0 1 . 0 6 . 3 5
1911 1 9 5 0 . 9 5 . 5 6 . 7 7 . 2 6 . 2 3 . 2 8 . 3 5 . 8 3 . 6 3 . 7 5
19 11 1 9 6 0 . 6 0 1 . 0 8 . 7 2 . 2 9 . 9 7 . 7 2 . 5 9 . 6 6 . 5 5 . 9 9

1 9 ? 2 1 9 3 7 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 . 2 5 . 3 3 . 1 6
1 9 2 2 19 9 0 . 0 9 . 9 3 . 1 5 . 1 8 . 5 5 .6 1 . 9 0 . 8 2 . 5 7 . 3 9
1 9 2 2 19 5 0 . 6 4 . 8 9 1 . 6 5 2 . 5 2 . 5 7 . 3 1 . 6 9 1 . 2 0 2 . 2 3 2 . 2 9
1 9 2 2 I9 6 0 1 . 1 7 1 . 3 0 1 . 8 5 1 . 3 7 1 . 3 7 1 . 7 9 . 6 9 . 7 7 . 6 5 1 . 3 3

1 9 2 6 1 9 3 9 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 . 1 0
1 9 2 6 1 9 9 0 . 1 2 . 1 8 . 3 0 . 2 0 . 2 2 . 9 9 . 2 5 . 9 1 . 3 5 . 1 8
1 9 2 6 19 5 0 . 9 0 . 5 2 . 7 6 1 . 1 3 . 7 9 1 . 2 1 1 . 9 2 1 . 5 7 1 . 5 2 1 . 5 0
1 9 2 6 I9 6 0 1 . 7 5 1 . 9 0 1 . 8 9 1 . 0 6 1 . 0 9 1 . 5 1 .7 1 1 . 1 1 . 9 6 1 . 9 5

1 9 6 2 1 9 1 0 1 . 0 3 .51 1 . 0 5 . 9 9 1 .2 1 1 . 3 9 1 . 6 0 1 . 5 6 1 . 5 6 . 9 3
1 9 6 2 19 2 0 1 . 1 6 1 . 1 9 . 9 3 1 . 0 2 . 9 9 . 9 5 1 . 1 8 . 5 2 1 . 0 8 . 6 0
1 9 6 2 1 9 3 0 . 7 2 . 6 9 . 5 2 . 9 3 . 7 3 . 7 1 . 9 2 . 6 9 . 5 0 . 9 8
1 9 6 2 1 9 9 0 . 2 8 .6 1 . 9 9 . 9 9 . 9 0 . 9 5 .5 1 . 7 1 . 9 1 . 6 7
1 9 6 2 1 9 5 0 . 3 9 . 6 1 . 9 9 . 9 9 . 2 9 . 9 3 . 9 3 . 9 0 . 3 6 . 5 9
1 9 6 2 1 9 6 0 . 5 2 . 9 6 .9 1 . 2 5 . 1 8 . 3 6 . 3 5 . 3 8 . 2 2 . 2 9

1 9 8 2 1 9 2 6 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 . 5 5 . 3 0 . 3 2 . 3 3
1 9 8 2 19 3 0 . 3 5 .9 0 . 9 9 . 3 8 . 3 2 . 2 9 . 1 5 . 3 3 . 1 7 . 9 3
1 9 8 2 1 9 9 0 . 1 5 . 9 3 . 3 6 . 8 5 . 7 0 . 7 9 . 9 8 1 . 0 5 . 8 1 1 . 0 0
1 9 8 2 19 5 0 . 5 7 1 . 0 6 .9 1 ♦ 83 . 2 7 . 3 5 . 9 2 1 . 0 3 . 7 1 . 7 6
1 9 8 2 1 9 6 0 . 7 3 . 9 3 . 9 0 .2 1 . 2 8 .5 1 . 2 6 . 3 9 . 5 8 . 2 5

1 9 9 6 1 9 3 3 0 . 0 0 0 . 0 0 0 . 0 0 . 1 0 .2 1 . 2 0 . 2 2 . 9 3 . 3 5 . 2 8
1 9 9 6 1 9 9 0 . 2 6 .5 0 . 7 2 . 8 5 . 9 9 . 8 3 1 . 0 6 1 . 1 9 . 9 6 1 . 1 5
I9 R6 19 5 0 . 3 5 . 2 8 . 6 7 1 . 1 8 . 3 5 . 9 8 . 9 9 1 . 6 6 1 . 9 0 2 . 0 7
1 4 9 6 1 9 6 0 2 . 1 9 2 . 3 2 . 9 2 . 3 3 .5 1 1 . 1 2 . 8 5 1 . 1 2 . 9 7 1 . 3 1

1 1 9 8 1931 0 . 0 0 . 9 2 . 1 2 . 2 3 . 2 0 . 3 9 1 . 1 0 . 8 2 . 9 3 . 6 1
1 1 9 8 1 9 9 0 . ^ 4 1 . 0 1 . 7 2 . 6 9 . 9 0 . 5 9 . 6 7 1 . 0 1 . 8 3 . 8 5
1 1 9 8 1 9 5 0 . 5 9 .6 1 . 9 3 . 8 0 . 2 8 . 6 9 . 2 2 . 2 3 . 3 2 . 3 9
1 1 9 3 1 9 6 0 . 9 7 . 3 9 .3 1 . 1 7 . 3 2 . 9 1 . 2 0 . 2 1 . 2 9 . 3 2

11 6 6 1931 0 . 0 0 . 2 2 . 1 2 . 9 0 . 6 4 . 9 6 . 9 8 . 6 8 . 9 8 . 8 5
1 1 6 6 19 9 0 . 9 7 . 7 5 . 8 9 . 9 3 . 9 3 . 7 9 1 . 0 8 . 6 5 . 2 7 . 8 2
1 1 6 6 1 9 5 0 . 8 2 1 . 0 9 1 . 2 7 . 8 2 . 2 3 . 9 5 .6 1 . 7 7 . 1 2 . 7 9
1 1 6 6 1 9 6 0 . 9 0 .2 1 . 1 6 . 9 7 .5 1 . 3 8 . 2 9 . 3 9 . 2 9 . 2 6

: =  =  =  =  5 sssssss = = = = = = = = =  = =  =  =
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BITTERBKUSH

RAW  RING  WIDTH  DATA 
(VALDES  IN MM )

: = s s s s s s s s s s s r s s s s s s = = = = = = = = = = = = = = -  — — =  :
ID YEAR 0 1 2 3 4 5 6 7 ft 9

1 6A2 1 9 1 8 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 . 2 8 . 1 6
1 6A2 19 2 0 . 1 8 . 1 3 . 2 1 .2 1 . 1 5 . 3 0 . 5 0 . 2 0 . 1 6 . 1 9
1 6A2 1 9 3 0 . 1 7 . 2 2 . 2 9 . 2 7 . 3 8 . 3 9 . 2 8 . 9 9 . 9 3 . 3 9
1 6A2 1 9 9 0 . 9 0 . 7 3 . 8 2 . 9 9 . 9 0 1 . 1 2 . 7 0 1 . 1 3 . 7 8 . 9 7
1 6A2 1 9 5 0 . 5 5 . 6 9 . 9 2 . 6 9 . 0 9 . 3 3 . 6 2 . 3 7 . 7 3 .6 1
1 6A2 19 6 0 . 6 9 . 6 7 . 6 2 . 9 0 . 9 9 .6 1 . 1 6 . 9 5 . 1 6 . 5 0

1 6 5 5 1911 0 . 0 0 . 1 2 . 0 6 . 1 8 . 3 9 .2 1 . 2 0 . 2 2 . 2 8 . 1 9
1 6 5 5 19 2 0 . 3 2 . 3 7 . 1 5 . 3 9 . 9 2 . 2 7 * 8 8 . 9 8 . 3 6 . 1 6
1 6 5 5 1 9 3 0 . 9 8 . 9 2 . 5 6 . 9 2 . 5 7 . 5 2 . 4 9 . 9 9 . 3 6 . 9 8
1 6 5 5 19 9 0 . 9 2 .5 1 . 3 8 . 5 0 .3 1 . 9 2 . 3 3 . 9 9 . 3 9 . 9 2
1 6 5 5 19 5 0 . 9 2 . 5 9 . 3 9 . 2 9 . 2 0 . 3 5 . 2 7 . 9 3 ."*5 . 9 3
1 6 5 5 19 6 0 . 9 3 . 6 9 •  6 6 . 3 9 . 9 8 . 7 2 .2 1 . 3 8 . 1 8 . 9 9

1 6 6 3 1 9 2 6 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 .2 1 . 0 7 . 1 0 . 1 6
1 6 6 3 1 9 3 0 . 2 9 . 3 8 . 4 4 . 2 9 . 5 8 . 6 5 . 7 8 1 . 3 0 . 6 9 . 3 2
1 6 6 3 1 9 9 0 . 3 9 . 8 0 . 5 9 . 5 3 . 2 6 . 5 8 . 3 7 . 5 2 . 3 9 . 6 1
1 6 6 3 1 9 5 0 . 2 0 . 9 8 . 5 5 . 6 7 . 2 6 . 5 5 . 5 7 . 3 9 . 6 9 . 5 5
1 6 6 3 1 9 6 0 . 9 1 . 5 5 . 6 1 . 3 9 . 3 9 . 7 1 . 2 9 . 9 3 . 1 9 . 5 7

1 9 1 3 1 9 1 0 . 0 9 . 0 5 . 0 5 . 0 8 . 0 9 . 1 6 . 1 5 .2 1 . 3 3 . 1 0
1 9 1 3 1 9 2 0 .3 1 . 3 5 .1 1 . 9 8 . 3 0 . 1 6 . 9 7 . 2 6 . 2 8 . 2 6
1 9 1 3 1 9 3 0 . 2 6 . 2 3 . 1 9 . 9 1 . 2 9 . 9 1 . 2 5 . 9 2 . 3 0 . 1 1
1 9 1 3 1 9 9 0 . 1 2 . 3 7 . 5 9 . 5 0 . 9 9 . 3 8 . 2 0 . 5 3 . 9 2 . 5 7
1 9 1 3 19 5 0 . 3 9 . 9 8 . 3 3 . 2 5 . 0 3 . 1 9 . 2 7 . 2 3 . 2 5 . 1 9
1 9 1 3 1 9 6 0 . 2 7 . 1 6 . 2 2 . 1 3 . 1 7 . 2 6 . 1 8 . 3 6 . 1 8 . 9 6

1 9 8 3 19 1 0 . 5 3 . 2 8 . 9 0 . 9 5 . 5 3 . 9 2 . 5 8 . 3 8 . 9 5 . 5 5
1 9 8 3 1 9 2 0 . 7 9 . 6 2 .9 1 . 2 2 . 1 8 .2 1 . 3 3 . 2 7 . 2 7 . 3 1
1 9 8 3 1 9 3 0 . 3 0 . 3 7 . 8 0 . 5 4 . 9 0 . 7 0 . 5 9 . 5 6 . 3 3
19 8  3 1 9 9 0 . 9 5 . 6 7 . 3 3 . 3 5 . 2 5 . 2 7 . 2 2 . 2 3 . 2 1 . 2 9
1 9 8 3 19 5 0 . 2 5 .9 1 . 2 2 . 9 2 . 2 5 . 9 3 . 5 9 . 5 8 . 5 7 . 3 9
1 9 8 3 I9 6 0 . 5 0 . 5 5 . 9 9 . 1 1 . 2 3 . 2 5 . 2 1 . 2 3 . 2 1 . 2 7

1 9 8 9 1 9 2 3 0 . 0 0 0 . 0 0 0 . 0 0 . 2 6 . 1 6 . 1 3 . 2 7 . 1 5 . 2 5 . 1 6
1 9 ^̂  <9 1 9 3 0 . 1 6 . 1 5 . 2 2 . 2 9 .1 1 .9 1 . 2 7 .3 1 . 3 1 . 9 2
1 9 8 9 1 9 9 0 . 4 8 . 2 6 . 9 7 . 9 7 . 7 9 . 6 9 . 7 1 . 6 9 . 9 3 . 8 9
1 9 8 9 19 5 0 . 5 6 . 5 7 . 9 6 . 5 2 . 2 2 . 6 0 . 3 3 . 2 0 . 2 7 . 1 8
1 9 8 9 19 6 0 . 6 6 . 7 9 . 8 3 . 3 6 . 3 6 . 7 0 . 2 3 .6 1 . 2 1 . 3 6

221 1 9 1 0 . 2 1 . 1 0 . 1 0 . 0 9 . 1 5 . 1 9 . 0 8 . 1 0 . 3 9 . 0 2
221 1 9 2 0 . 1 9 . 2 6 . 2 0 . 3 9 . 6 0 . 3 3 1 . 1 2 . 9 3 . 5 9 . 2 6
221 1 9 3 0 . 2 8 . 1 9 .2 1 . 7 3 . 5 5 . 7 6 . 6 6 . 3 3 . 8 6 . 3 7
221 1 9 9 0 .9 1 . 9 7 . 9 0 . 9 1 .9 1 . 6 9 . 9 9 . 6 9 .9 1 . 5 5
22 1 1 9 5 0 . 5 7 . 6 2 . 3 3 . 1 6 . 1 9 . 2 6 . 2 1 . 9 0 . 5 0 . 3 6
22 1 1 9 6 0 . 3 6 . 7 9 . 9 0 . 2 6 . 1 6 . 2 5 . 1 7 . 1 9 . 2 5 . 2 9

2 2 9 1 9 2 5 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 . 2 0 . 1 0 . 0 8 . 1 7 .1 1
2 2 9 1 9 3 0 . 0 7 .1 1 . 1 9 . 9 7 . 1 8 . 2 0 . 3 2 . 2 9 . 2 2 . 2 6
2 2 9 1 9 9 0 . 2 8 . 9 8 . 2 2 . 3 1 . 2 2 . 3 6 . 2 9 . 7 5 * B8 . 7 9
2 2 9 19 5 0 . 2 6 .3 1 . 2 9 . 2 9 . 2 9 . 2 9 . 0 9 . 6 7 . 9 2 . 6 6
2 2 9 1 9 6 0 . 9 3 . 9 2 .5 1 . 3 2 . 1 9 . 1 9 . 2 5 . 3 1 . 2 7 . 1 0

2 6 9 1 9 2 6 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 . 2 8 . 2 7 . 1 9 . 2 5
19 3 0 . 0 7 . 2 3 . 1 9 . 1 3 . 2 5 .2 1 . 6 6 . 3 6 . 3 3 . 9 6

2 6 4 1 9 9 0 . 1 7 . 2 0 . 9 2 .8 1 . 6 8 . 5 9 . 1 7 . 6 3 . 3 9 . 9 9
2 6 9 1 9 5 0 . 5 0 . 6 9 . 3 9 . 3 9 . 1 8 . 9 0 . 3 0 . 7 9 . 7 3 . 9 2
2 6 9 19 6 0 . 3 6 . 8 7 . 7 0 . 2 2 . 1 8 . 9 2 . 2 5 . 1 8 . 3 0 . 3 9

27 1 1 9 2 7 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 . 1 6 . 1 0 . 9 5
27 1 19 3 0 . 1 0 . 1 3 . 2 0 . 1 6 . 8 7 . 9 7 . 5 6 . 5 0 . 9 6 . 0 5
271 1 9 9 0 .2 1 .5 1 . 6 9 . 6 2 . ^ 9 . 3 8 . 2 8 . 9 0 . 9 5 . 9 8
27 1 1 9 5 0 . 3 9 . 5 4 . 4 8 . 1 9 . 1 9 . 3 3 . 5 0 . 5 9 . 6 0 . 5 1
271 1 9 6 0 . 5 8 . 9 7 . 6 2 . 3 7 . 3 2 . 5 9 . 1 6 . 2 9 . 3 0 . 3 0

: =  =  =  =  = = = = = = = = = = = = = = = = = = = = = = = := =  =  =::
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BITTERBPUSH

RAW  RING  WIDTH  DATA 
(VALUES  IN MM )

ID YEAR 0 1 2 3 4 5 6 7 8 9

2 7 R 1 9 1 3 0 . 0 0 0 . 0 0 0 . 0 0 . 1 4 . 1 0 . 1 0 . 1 5 . 1 4 . 1 0 . 2 1
2 7 9 19 20 . 2 2 . 2 8 . 1 4 . 4 8 . 5 2 . 1 5 . 5 1 . 2 1 . 3 5 . 2 7
2 7 9 19 30 . 1 7 . 1 7 . 1 7 . 3 9 . 1 2 . 5 5 . 1 6 . 0 9 . 3 6 . 2 7
2 7 9 19 40 . 1 2 . 1 4 . 5 0 . 6 9 . 5 6 . 7 5 . 4 0 1 . 1 2 . 3 0 1 . 0 0
2 7 9 19 50 . 4 8 . 9 2 . 4 1 . 3 0 . 2 3 . 3 3 . 4 1 . 6 7 . 5 2 . 5 8
2 7 9 19 60 . 6 3 . 8 8 . 3 9 . 2 0 . 2 3 . 4 9 . 2 6 . 4 0 . 3 0 . 1 9

2 8 6 1 9 1 6 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 . 1 4 . 2 0 . 2 3 . 1 7
2 8 6 1 9 2 0 . 4 6 . 7 2 . 0 9 . 5 7 . 5 4 . 1 3 . 5 0 . 1 0 . 5 7 . 4 0
2 8 6 1 9 3 0 . 7 0 . 5 0 . 3 0 . 6 9 . 2 1 . 5 4 . 1 5 . 2 0 . 5 1 . 3 8
2 8 6 1 9 4 0 . 5 9 . 5 6 . 5 6 . 4 3 . 2 6 . 4 8 , 3 4 , 8 8 . 3 6 . 6 2
2 8 6 1 9 5 0 . 2 4 . 4 5 . 5 0 . 3 4 . 4 2 . 7 1 . 4 5 . 5 0 . 4 6 . 3 4
2 8 6 19 60 . 4 9 . 6 2 . 3 1 . 1 2 . 4 0 . 2 5 . 2 4 . 2 4 . 1 7 . 1 7

2 8 9 1 9 2 3 0 . 0 0 0 . 0 0 0 . 0 0 . 0 8 . 1 0 . 1 9 . 3 3 . 1 2 . 2 9 . 3 0
2 8 9 1 9 3 0 . 3 5 . 3 2 . 5 1 . 4 4 . 4 3 . 6 8 . 3 0 . 4 0 . 3 7 . 3 0
2 8 9 19 40 . 1 / . 3 0 . 5 5 . 4 0 . 7 3 . 7 5 . 3 1 , 8 8 . 3 3 . 5 8
2 8 9 19 50 . 4 5 . 5 7 . 2 7 . 2 9 . 1 4 . 1 8 . 2 0 . 3 8 . 3 1 . 3 2
2 8 9 1 9 6 0 . 6 5 . 9 4 . 5 1 . 2 2 . 2 8 . 3 8 . 2 1 . 2 5 . 2 6 . 3 0

2 9 2 1 9 3 4 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 . 3 9 . 3 9 . 2 7 . 4 1 . 7 5 . 3 5
2 9 2 1 9 4 0 . 2 3 . 4 5 . 6 6 . 5 5 . 6 1 1 . 2 3 . 7 9 1 . 4 0 . 7 4 1 . 1 7
2 9 2 1 9 5 0 . 6 5 . 8 0 . 6 9 . 5 0 . 2 3 . 4 6 . 7 1 . 8 6 1 . 1 2 . 9 4
2 9 2 i9 6 0 . 5 5 1 . 1 0 . 8 3 . 3 9 . 5 0 . 7 2 . 5 1 . 3 8 . 5 0 . 3 2

2 9 A 1 9 2 ? 0 . 0 0 0 . 0 0 . 1 3 . 1 3 . 5 0 . 3 6 . 4 5 . 4 6 . 3 8 . 0 2
2 9 A 1 9 3 0 . 4 1 . 0 5 . 5 8 . 6 5 . 7 ? . 8 2 . 5 2 . 5 4 . 4 9 . 6 8
2 9 A 19 40 . 6 3 . 9 0 . 7 2 . 7 0 . 3 6 . 4 7 , 5 9 . 8 8 . 7 3 . 6 1
2 9 8 19 50 . 3 9 . 5 1 . 4 5 . 4 1 . 2 0 . 2 6 . 5 5 . 3 9 . 4 8 . 3 4
2 9 4 19 60 . 2 8 . 6 1 . 5 4 . 1 9 . 2 2 ♦ 34 . 3 0 . 4 4 . 2 7 . 3 1

6 2 3 1 9 1 9 0 . 0 0 0 , 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 . 1 5
6 2 3 1 9 2 0 . 6 4 . 3 5 . 1 0 1 . 3 7 . 8 6 . 2 0 . 9 9 . 5 8 . 6 6 . 3 0
6 2 3 19 30 . 3 8 . 3 6 . 1 1 . 1 7 . 2 1 . 3 4 . 1 7 . 4 0 . 4 5 . 1 3
6 2 3 1 9 4 0 . 1 5 . 3 8 . 5 4 . 5 8 . 7 6 . 7 3 . 1 4 . 7 7 . 2 4 . 5 1
6 2 3 1 9 5 0 . 4 3 , 6 0 . 1 4 . 0 8 . 2 1 . 3 2 • 6 6 . 6 2 . 4 2
6 2 3 19 60 . 5 0 . 7 5 . 3 3 . 1 8 . 2 6 . 6 9 . 1 5 . 6 9 . 1 4 . 4 5

9 3 6 1 9 1 6 0 . 0 0 0 , 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 . 1 2 . 0 7 . 1 4 . 0 2
9 3 6 1930 . 0 7 . 1 5 . 0 3 . 0 5 . 0 7 . 1 1 . 2 7 . 1 0 . 2 1 . 0 9
9 3 6 19 30 . 0 8 . 1 9 . 1 4 . 1 4 . 2 0 . 2 9 . 1 4 . 3 3 . 4 1 . 3 1
9 3 6 19 40 . 1 0 . 1 9 . 2 8 . 2 8 • ? 0 . 2 4 . 2 0 . 2 5 . 1 1 . 3 3
9 3 6 19 50 . 1 6 . 4 0 . 1 6 . 1 1 . 0 9 . 0 9 . 1 6 . 4 2 , 3 0 . 1 7
9 3 6 19 60 . 2 5 . 4 7 . 4 3 . 1 6 . 1 6 . 3 8 . 1 6 . 1 6 . 2 2 . 2 6

9 60 1 9 2 4 0 . 0 0 0 . 0 0 0 . 0 0 0 , 0 0 . 0 9 . 0 9 . 2 0 . 1 7 . 1 3 . 1 1
9 6 0 19 30 . 1 4 . 2 1 . 1 8 . 1 2 . 0 8 . 2 3 . 2 2 . 2 5 . 1 7 . 2 0
9 6 0 19 40 . 1 6 . 2 6 . 5 2 • ^6 , 4 6 . 3 2 . 3 4 . 9 1 . 4 2 . 8 1
9 60 1 9 5 0 . 5 6 . 7 6 . 6 5 . 1 7 . 1 5 . 1 1 . 3 9 . 8 0 . 7 5 . 3 6
9 6 0 1 9 6 0 . 4 6 . 8 9 . 6 7 . 2 8 . 5 4 . 9 0 . 5 0 . 2 3 . 5 0 . 7 5

9 T6 1 9 3 6 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 . 1 8 . 1 6 . 0 4 . 1 1
9 7 6 1 9 4 0 . 0 7 . 1 4 . 1 6 . 3 4 . 1 8 . 2 5 . 2 4 . 4 6 . 3 3 . 5 0
9 7 6 19 50 . 5 6 . 6 5 . 7 1 . 3 4 . 1 9 . 1 1 . 4 4 . 8 2 . 7 0 . 5 2
9 7 6 19 60 . 5 2 . 9 9 1 . 1 8 . 3 4 . 5 1 1 . 0 7 . 6 4 . 3 3 1 , 1 0 . 8 8

9 9 3 1 9 2 7 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 . 1 4 . 1 2 . 3 8
9 9 3 19 30 . 0 8 . 1 3 . 1 4 . 1 4 . 1 4 . 0 4 . 0 6 . 0 3 . 0 8 . 1 3
9 9 3 19 40 . 1 5 . 2 9 . 4 2 . 4 0 . 3 3 . 1 5 . 5 4 . 1 0 . 5 9 . 3 0
9 9 3 1R50 . 9 7 . 6 3 . 4 1 . 2 7 . 1 6 . 6 6 1 . 1 7 1 . 4 0 . 4 6 . 7 1
9 9 3 I9 6 0 1 . 9 1 1 . 1 4 . 4 5 . 6 2 1 . 2 0 . 8 7 . 2 8 1 . 2 5 . 0 1 . 8 4

- - - - - - - = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  =  =  = =  t
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BITTERBRUSH

RAW  r i n g  w i d t h  d a t a  
(VALUES  IN M M )

10 YEAR 0 1 2 3 4 5 6 7 8 9

lAl 1 9 2 6 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 . 2 7 . 2 1 . 2 9 . 2 8
lAl 1 9 3 0 . 2 9 . 2 7 . 3 8 . 2 1 . 9 1 . 1 9 . 2 2 . 5 2 . 3 0 . 2 0
lAl 1 9 9 0 . 2 1 . 5 9 . 6 7 . 6 6 . 7 0 . 3 1 . 9 2 . 4 4 . 6 8 . 1 7
lAI 1 9 5 0 . 5 5 . 7 6 . 3 3 . 1 1 . 1 7 . 1 3 . 3 9 . 8 7 1 . 1 0 . 7 6
U 1 1 9 6 0 . 6 8 1 . 0 9 . 9 8 . 2 9 . 2 2 . 6 6 . 3 2 . 2 9 . 2 7 . 2 0

1 2 1 8 1 8 8 9 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 . 1 1 . 0 9 . 0 7 . 0 7 . 9 3 . 1 0
1 2 1 8 1 8 9 0 . 2 1 . 2 0 . 2 0 . 1 3 . 3 1 . 9 9 . 2 5 . 9 2 . 1 7 . 1 7
1 2 1 8 1 9 0 0 . 3 2 . 2 2 . 0 9 . 1 9 . 9 8 . 9 1 . 8 9 . 6 5 . 3 1 . 5 3
1 2 1 8 1 9 1 0 . 2 8 . 1 8 . 9 8 . 2 9 . 1 2 . 3 0 . 1 9 . 9 9 . 1 9 . 2 8
1 2 1 8 1 9 2 0 . 7 0 . 5 3 . 1 8 . 5 7 . 3 7 . 2 0 . 2 8 . 1 0 . 2 1 . 2 9
1 2 1 8 1 9 3 0 . 0 6 . 0 5 . 2 7 . 6 3 . 3 0 . 6 2 . 1 9 . 2 5 . 9 3 . 2 1
1 2 1 8 1 9 9 0 . 1 2 . 1 9 . 5 6 . 4 6 . 2 6 . 1 6 . 1 8 . 3 0 . 1 2 . 9 8
1 2 1 8 1 9 5 0 . 1 5 . 2 9 . 1 9 . 1 6 . 1 2 . 2 0 . 2 3 . 6 5 . 1 9 . 1 8
1 2 1 8 1 9 6 0 . 1 9 . 9 5 . 2 6 . 2 1 . 2 2 . 9 6 . 1 7 . 1 9 . 1 2 . 3 9

1 2 2 6 1 9 1 2 0 . 0 0 0 . 0 0 . 1 0 . 0 8 . 0 6 . 0 7 . 0 9 . 0 5 . 0 5 . 1 9
1 2 2 6 1 9 2 0 . 0 9 . 2 8 . 0 6 . 2 3 . 1 6 . 1 2 . 3 1 . 1 2 . 1 6 . 2 9
1 2 2 6 1 9 3 0 . 0 9 . 1 7 . 2 0 . 2 1 . 2 7 . 3 3 . 2 0 . 2 5 . 2 0 . 2 1
1 2 2 6 1 9 9 0 . 1 8 . 1 5 . 9 7 . 9 8 . 3 8 . 3 2 . 2 9 . 9 1 . 2 2 . 9 5
1 2 2 6 1 9 5 0 . 3 6 . 6 2 . 9 1 . 2 6 . 2 2 . 2 3 . 2 3 . 3 7 . 9 0 . 2 9
1 2 2 6 1 9 6 0 . 1 8 . 9 8 . 9 2 1 . 0 0 . 7 5 1 . 5 9 . 9 9 . 6 9 . 7 3 . 9 8

1 2 2 9 1 9 1 0 . 1 8 . 0 8 . 1 0 . 1 1 . 0 7 . 1 0 . 1 9 . 2 2 . 3 5 . 1 5
1 2 2 9 1 9 2 0 . 1 9 . 3 5 . 1 9 . 6 3 . 6 7 . 1 2 . 5 9 . 2 2 . 9 2 . 9 8
1 2 2 9 1 9 3 0 . 1 9 . 1 7 . 3 0 . 6 1 . 3 8 . 8 0 . 5 2 . 9 6 . 7 1 . 3 2
1 2 2 9 1 9 9 0 . 1 1 . 1 5 . 5 2 . 9 7 . 1 8 . 2 8 . 2 9 . 5 3 . 2 0 . 7 0
1 2 2 9 1 9 5 0 . 9 2 . 6 9 . 2 9 . 2 8 . 1 8 . 1 7 . 9 0 . 3 2 . 2 9 . 9 5
1 2 2 9 1 9 6 0 . 9 1 . 6 7 . 9 8 . 9 6 . 1 6 . 3 0 . 2 6 . 2 2 . 2 8 . 3 2

1 2 6A 1 9 0 2 0 . 0 0 0 . 0 0 . 6 0 . 7 2 . 7 6 . 5 3 1 . 0 5 . 5 9 . 3 5
1 2 6A 1 9 1 0 . 9 8 . 7 8 1 . 1 2 1 . 3 1 . 5 0 1 . 1 0 . 5 5 . 9 1 1 . 1 1 . 5 0
1 2 6 A 1 9 2 0 1 . 3 7 . 9 5 . 7 8 1 . 3 7 . 6 7 . 1 9 . 0 8 1 . 2 0 1 . 9 3 . 3 7
1 2 6A 1 9 3 0 1 . 3 8 1 . 1 2 . 6 2 1 . 2 9 . 7 6 . 9 5 1 . 0 2 1 . 1 3 1 . 1 5 1 . 9 5
1 2 6A 1 9 9 0 . 9 1 1 . 7 6 1 . 3 1 1 . 0 8 . 8 7 . 7 6 . 9 0 . 9 9 1 . 2 1 . 7 9
1 2 6 A 19 50 . 6 9 . 9 5 . 6 8 . 6 7 . 6 1 . 9 9 . 5 5 . 3 6 . 3 9 . 2 1
1 2 6 9 1 9 6 0 . 1 5 . 9 5 . 5 8 . 9 2 . 5 6 . 7 1 . 5 9 . 9 2 . 3 3 . 9 8

1 2 8 7 1 9 0 9 0 . 0 0 0 . 0 0 0 * 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 . 9 1
1 2 8 7 1 9 1 0 . 3 3 . 3 0 1 . 1 9 . 5 6 . 7 2 . 7 3 . 5 7 1 . 1 6 . 6 1 . 3 0
1 2 8 7 1 9 2 0 1 . 2 9 1 . 5 9 . 2 9 1 . 6 9 1 . 3 3 . 3 2 1 . 3 8 . 3 3 . 3 3 . 8 3
1 2 8 7 1 9 3 0 . 3 9 . 2 0 . 9 ? . 9 3 . 5 8 1 . 2 7 . 9 6 . 6 1 . 9 0 . 9 9
1 2 8 7 1 9 9 0 . 9 3 1 . 0 3 1 . 5 8 1 . 0 5 . 8 8 . 6 9 . 9 9 1 . 2 7 . 9 2 1 . 2 7
1 2 8 7 1 9 5 0 . 9 0 . 9 5 . 9 0 . 3 5 . 5 8 . 6 7 1 . 2 5 . 6 7 . 6 8
1 2 8 7 1 9 6 0 . 8 1 . 9 3 . 8 9 . 7 8 . 6 7 1 . 1 9 . 3 7 . 9 7 . 5 7 . 7 9

1 2 9 9 1 8 9 0 . 6 2 . 1 3 . 2 9 . 1 1 . 1 7 . 3 9 . 1 9 . 2 0 . 2 1 . 1 8
1 2 9 9 1 9 0 0 . 2 9 . 9 7 . 0 9 . 9 5 . 3 7 . 3 7 , 6 4 . 5 9 . 3 0 . 7 0
1 2 9 9 1 9 1 0 . 2 5 . 2 7 . 5 5 . 3 8 . 3 9 . 5 9 . 9 9 . 5 9 . 3 3 . 2 5
1 2 9 9 1 9 2 0 . 6 3 . 7 3 . 1 9 . 8 3 . 5 0 . 1 7 . 5 6 . 2 1 . 2 8 . 3 7
1 2 9 9 1 9 3 0 . 1 5 . 1 5 . 2 2 . 9 6 . 1 7 . 9 6 . 1 9 . 2 8 . 9 9 . 1 7
1 2 9 9 1 9 9 0 . 0 6 . 2 9 . 9 1 . 3 9 . 2 1 . 1 3 . 1 3 , 4 0 . 2 8 . 6 9
1 2 9 9 1 9 5 0 . 2 7 . 9 0 . 2 7 . 1 5 . 1 1 . 1 3 . 2 7 . 6 2 . 2 8 . 2 7
1 2 9 9 1 9 6 0 . 3 1 . 9 6 . 3 9 . 1 5 . 1 6 . 1 3 . 2 5 . 2 9 . 2 9 . 2 0

1 2 0 6 1 9 1 7 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 . 3 5 . 1 0 . 0 7
1 2 0 6 1 9 2 0 . 2 5 . 2 9 . 1 6 . 2 6 . 1 8 . 1 7 . 2 7 . 9 3 . 1 9 . 1 9
1 2 0 6 19 30 . 3 8 . 3 1 . 2 8 . 3 2 . 2 8 . 2 9 . 3 9 . 9 0 . 3 8 . 3 6
1 2 0 6 1 9 9 0 . 2 7 . 5 8 . 6 5 . 7 7 . 6 7 , 8 6 . 6 8 1 . 2 1 . 9 7 . 9 1
1 2 0 6 1 9 5 0 . 9 9 1 . 0 9 . 8 8 . 5 2 . 5 5 . 5 5 . 5 0 1 . 3 0 . 8 1 1 . 0 1
1 2 0 6 1 9 6 0 . 7 6 1 . 1 8 . 6 5 . 7 3 . 9 6 1 . 0 6 . 5 9 . 9 7 . 8 0 1 . 0 9

sssss = = = = = = 3 =  =  =  =  =: =  = = = = = = = = 3 3 3 = 3=3 3 3 3 = 3 = = = = = = = = = = = = = = = = 3 3 3 = 3 = 3 =  3  =  3  = :
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RITTERB9 USH

RAW  RING  WIDTH  DATA 
(VALUES  IN M M )

ID YEAR 0 1 2 3 4 5 6 7 8 9

8 7 8 1 9 2 7 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 . 2 2 . 0 8 . 1 3
8 7 8 19 30 . 2 6 . 3 3 . 3 1 . 1 6 . 6 0 . 3 6 . 1 3 . 2 2 . 2 3 . 1 7
8 7 8 19 60 . 1 9 . 3 1 . 6 5 . 2 9 . 6 7 . 6 1 . 6 1 . 7 6 . 6 0 . 8 6
8 7 8 19 50 . 8 2 1 . 0 6 . 7 0 , 7 7 . 1 1 . 6 3 . 3 6 . 6 9 . 6 7 . 6 0
8 7 8 19 60 . 6 5 . 8 1 . 5 1 . 1 8 . 1 7 . 6 5 . 2 8 . 3 1 . 1 8 . 3 0

2 0 A0 1 9 3 5 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 . 11 . 1 9 . 5 6 . 5 8 . 2 8
2 0 4 0 19 60 . 6 1 . 4 0 . 2 9 . 6 3 . 5 7 . 5 6 . 2 7 . 7 3 . 6 3 . 5 0
2 0 A 0 19 50 . 5 9 . 5 6 • 6 Q . 7 1 . 2 7 . 8 7 . 7 2 . 9 1 . 7 6 . 6 2
2 0 A 0 19 60 . 2 2 . 3 7 . 3 1 . 2 3 . 2 6 . 6 1 . 2 6 . 3 0 . 0 7 . 2 3

2 0 0 6 1901 0 . 0 0 . 1 0 . 0 5 . 1 2 . 1 3 . 1 2 . 2 6 . 2 6 . 2 8 . 6 6
2 0 0 6 19 10 . 1 3 . 0 8 . 2 5 . 1 7 . 6 6 . 2 1 . 1 6 . 3 0 . 6 7 . 1 5
2 0 0 6 19 20 . 4 8 . 5 7 . 6 0 . 7 0 . 8 3 . 3 6 . 7 0 . 2 8 . 2 3 . 2 0
2 0 0 6 1 9 3 0 . 1 9 . 5 6 1 . 0 6 . 9 9 . 7 8 . 5 1 . 6 2 . 3 1 . 6 7
2 0 0 6 19 60 . 3 3 . 3 8 . 5 1 . 6 6 , 2 6 . 2 6 . 2 7 . 4 4 . 2 6 • 4 6
2 0 0 6 19 50 . 3 3 . 5 9 . 3 1 . 3 1 . 1 7 . 3 5 . 2 2 . 3 0 . 2 6 . 2 0
2 0 0 6 1 9 6 0 . 1 8 . 3 6 . 2 5 . 1 9 . 1 7 . 2 7 . 2 1 . 2 3 . 1 9 . 1 5

2 2 3 6 19 20 . 3 6 . 1 0 . 0 6 . 1 2 . 2 6 . 1 5 . 1 5 . 1 7 . 2 1 . 1 3
2 2 3 6 19 30 . 1 2 . 1 5 . 1 3 . 2 1 . 2 1 . 2 0 . 1 7 . 3 9 . 3 6 . 6 5
2 2 3 6 19 60 . 3 3 . 5 6 . 5 7 . 7 7 . 6 2 • 6 9 . 3 6 . 2 7 . 6 5 . 6 2
2 2 3 6 19 50 . 5 7 . 7 1 . 5 6 . 6 6 . 2 6 . 5 0 . 6 5 . 8 8 . 6 1 . 6 1
2 2 3 6 1 9 6 0 . 3 3 . 3 7 . 5 6 . 2 7 . 6 1 . 5 1 . 3 2 . 5 1 . 2 6 . 6 6

2 2 6 7 1 9 2 5 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 . 2 8 . 1 1 . 1 2 . 1 1 . 1 3
2 2 6 7 1930 . 1 8 . 2 0 . 3 8 . 6 8 • B9 . 6 7 . 6 8 . 6 7 . 5 5 . 6 8
2 2 6  7 19 60 . 7 1 . 8 8 . 7 0 . 8 7 . 5 1 . 5 3 . 2 6 . 1 9 . 6 2 . 5 6
2 2 6 7 19 50 . 9 6 . 6 7 . 6 3 . 9 3 . 3 5 . 7 2 . 7 3 . 7 6 . 5 8 . 1 6
2 2 6 7 19 60 . 2 1 . 5 1 . 5 1 . 3 9 . 7 8 . 5 8 • 4 4 . 5 6 . 5 2 . 6 3

5 2 2 1 9 0 6 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 . 3 2 . 1 6 . 2 1 . 1 5 . 1 2 . 1 7
5 2 2 1 9 1 0 . 1 7 . 2 7 . 2 0 .  16 . 1 2 . 2 0 . 1 2 . 2 3 . 2 6 . 0 6
5 2 2 19 20 . 3 0 . 3 6 . 1 1 . 6 7 . 1 5 . 1 0 . 2 0 . 1 6 . 3 1 . 2 3
5 2 2 19 30 . 2 5 . 3 5 . 1 6 . 3 0 . 2 7 . 3 6 . 2 2 . 6 6 . 2 9 . 1 3
5 2 2 1 9 6 0 . 1 1 . 2 9 . 2 6 . 3 5 . 3 6 . 2 7 . 1 1 . 2 6 . 1 6 . 3 0
5 2 2 19 50 . 1 3 . 2 6 . 1 6 . 2 2 . 1 6 . 2 0 . 2 3 . 3 8 . 3 7 . 2 1
5 2 2 19 60 . 1 8 . 6 1 . 2 3 . 2 3 . 1 9 . 3 3 . 2 6 . 2 3 . 2 0 . 1 7

5 3 6 1 9 0 5 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 . 1 2 . 1 2 . 2 6 . 3 2 . 2 5
5 3 6 1 9 1 0 . 2 3 . 2 0 . 2 0 . 1 3 . 6 6 . 2 9 . 2 0 . 3 5 . 2 0 . 1 1
5 3 6 19 20 . 3 7 . 6 2 . 3 5 . 3 3 . 2 6 . 2 7 . 3 0 . 3 2 . 3 2 • 4 6
5 3 6 1930 . 3 6 . 6 3 . 3 9 . 6 5 . 2 8 . 3 9 . 2 0 . 1 3 . 1 6 . 1 3
5 3 6 19 60 . 1 7 . 2 1 . 2 6 . 2 0 . 2 8 . 3 7 . 2 6 . 6 5 . 6 0 . 3 1
5 3 6 1 9 5 0 . 6 0 . 2 9 . 6 2 . 3 9 . 1 6 . 6 5 . 6 8 . 7 3 . 7 1 . 3 0
5 3 6 1 9 6 0 . 3 1 . 6 1 . 3 9 . 6 6 . 2 2 . 6 0 . 3 0 . 6 2 . 6 1 . 2 8

2 1 5 9 1 9 1 6 0 . 0 0 0 . 0 0 0 . 0 0 O.CO 0 . 0 0 0 . 0 0 . 2 7 . 1 5 . 2 1 . 1 7
2 1 5 9 19 20 . 2 5 . 2 2 . 1 7 . 1 9 . 2 9 . 2 2 . 2 5 . 2 7 . 1 5 . 1 2
2 1 5 9 19 30 . 1 5 . 0 9 . 1 6 . 2 2 . 2 8 . 3 6 . 2 2 . 3 8 • 4 fl . 3 2
2 1 5 9 19 60 . 3 8 . 5 8 . 6 6 1 . 0 6 . 8 6 . 8 2 . 6 6 . 8 3 . 3 9 . 7 6
2 1 5 9 19 50 . 3 8 . 7 8 . 6 1 . 6  7 . 1 7 . 5 7 . 2 6 . 4 4 . 3 2 . 2 7
2 1 5 9 1 9 6 0 . 2 3 . 6 5 . 4 0 . 3 9 . 3 0 . 5 6 . 2 6 . 1 2 . 1 7 . 3 1

2 1 8 8 1 9 1 5 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 . 0 9 . 1 2 . 1 7 . 1 8 . 1 2
2 1 8 8 19 20 . 1 9 . 2 3 . 1 7 . 1 8 . 1 1 . 0 6 . 1 5 . 1 3 . 1 9 . 1 2
2 1 8 8 19 30 . 1 6 . 1 8 . 1 6 . 2 8 . 3 2 . 3 6 . 5 7 . 6 8 . 7 3 . 5 6
2 1 8 8 19 60 . 6 6 . 6 6 . 8 1 1 . 1 1 .  75 1 . 0 7 . 3 9 . 9 2 . 6 5 . 8 0
2 1 8 8 19 50 . 5 3 . 8 0 . 5 8 . 6 5 . 1 6 . 5 1 . 5 1 . 5 9 . 5 1 . 6 7
2 1 8 8 19 60 . 2 8 . 5 6 . 5 3 . 5 8 . 3 9 . 8 1 . 2 7 . 6 0 . 2 5 . 6 5

: =  =  =  =  ?: =  =  = =  =  = 3 = = = = = S = —————— = =: = = »  = _______
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RITTFRBi^USH

PAW  RIMO  WIOTH  DATA 
(VALUES  IN M M )

ID y e a r 0 1 2 3 4 5 6 7 8 9

4 1 5 1 9 1 4 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 . 9 6 . 1 6 . 1 7 . 1 3 . 2 5 . 0 4
4 1 5 1 9 2 0 . 1 5 . 1 5 . 1 1 . 3 1 . 2 6 . 1 8 . 3 8 . 2 3 . 3 8 . 3 7
4 1 5 1 9 5 0 . 4 4 . 4 2 . 2 4 . 3 1 . 3 3 . 3 2 . 2 1 . 3 0 . 2 8 . 1 8
4 1 5 1 9 4 0 . 1 4 . 2 2 . 2 9 . 3 2 . 2 9 . 5 6 . 1 9 . 3 6 . 2 0 . 2 8
4 1 5 1 9 5 0 . 1 9 . 4 0 . 3 0 . 4 0 . 2 3 . 4 1 . 3 7 . 6 3 . 4 3 . 4 2
4 1 5 1 9 6 0 . 3 6 . 5 4 . 3 2 . 1 9 . 2 2 . 3 0 . 2 8 . 2 5 . 2 3 . 1 4

1 9 0 3 0 . 0 0 0 . 0 0 0 . 0 0 . 1 4 . 0 7 . 0 7 . 1 0 . 0 5 . 1 0 . 1 5
4 ^ 9 1 9 1 0 . 1 7 . 1 3 . 2 4 . 2 9 . 3 3 . 2 0 . 3 3 . 4 0 . 3 5 . 0 9
4 4 9 1 9 2 0 . 3 4 . 5 4 . 2 4 . 9 7 . 7 7 . 2 2 . 6 6 *46 . 3 4 . 2 5
4 4 9 1 9 3 0 . 3 7 . 1 8 . 2 5 . 2 7 . 2 1 . 4 7 . 2 1 . 3 5 . 3 7 . 2 7
4 4 9 1 9 4 0 . 1 4 . 3 5 . 4 8 . 3 5 . 3 8 . 4 1 . 3 2 . 6 2 . 1 8 . 2 8
4 4 9 1 9 5 0 . ? 3 . 5 1 . 1 4 . 2 5 . 0 9 . 1 2 . 1 6 . 3 2 . 2 2 . 1 9
4 4 9 1 9 6 0 . 1 7 . 3 0 . 2 4 . 1 4 . 1 3 . 2 5 . 1 6 . 2 2 . 1 8 . 1 5

4 0 9 1 9 1 6 0 . 0 0 0 . 0 0 0 . 0 0 Q.OO 0 . 0 0 0 . 0 0 . 3 0 . 0 7 . 2 2 . 2 7
4 0 9 1 9 2 0 . 1 8 . 3 5 . 0 9 . 3 0 . 1 9 . 1 8 . 3 0 . 2 4 . 2 5 . 2 8
4 0 9 1 9 3 0 . ? 5 . 1 3 . 1 3 . 1 2 . 2 1 . 2 7 . 1 7 . 2 8 . 2 5 . 2 3
4 0 9 1 9 4 0 . ? 4 . 4 3 . 4 8 . 4 7 . 7 2 . 8 0 . 3 9 . 3 6 . 2 7 . 3 8
4 0 9 1 9 5 0 . 4 8 . 4 3 . 4 8 . 4 9 . 3 0 . 5 4 . 5 1 . 4 4 . 5 3 . 4 5
4 0 9 1 9 6 0 . 3 6 . 4 8 . 2 3 . 3 0 . 2 0 . 2 5 . 2 8 . 2 2 . 1 5 . 0 8

= = = - - r = sssssss = = srsssrs ssssss :
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PONDEROSA  PINE

RAW  RINfi WIDTH  DATA 
(VALUES  IN MM )

ID YEAR 0 1 2 3 4 5 6 7 8 9

11 2 IflflO 1 . 1 6 1 . 9 9 1 . 6 2 . 9 7 2 . 2 8 1 . 8 9 1 . 9 9 1 . 5 8 1 . 7 1 2 . 0 2
11 2 18 90 2 . 9 1 1 . 9 8 . 8 5 . 2 9 2 . 2 9 2 . 9 7 1 . 8 7 2 . 3 1 2 . 8 7 1 . 9 8
11 2 1 9 0 0 2 . 0 1 2 . 0 2 1 . 5 2 2 . 2 5 2 . 9 0 1 . 8 6 2 . 3 9 2 . 3 7 2 . 5 3 3 . 9 0
11 2 19 10 1 . 9 5 1 . 5 5 1 . 8 7 1 . 8 5 2 . 2 7 2 . 7 2 2 . 8 1 2 . 0 9 1 . 8 3 . 5 5
1 12 1 9 2 0 2 . 2 0 3 . 0 5 1 . 5 5 3 . 0 1 2 . 0 3 1 . 6 6 1 . 8 6 1 . 7 2 1 . 9 0 2 . 3 9
11 2 1 9 3 0 1 . 7 0 1 . 6 0 1 . 0 9 1 . 6 9 1 . 2 9 1 . 8 3 1 . 0 9 1 . 7 3 1 . 5 8 1 . 5 2
1 12 19 90 1 . 3 9 1 . 5 8 2 . 0 3 2 . 1 2 2 . 0 8 2 . 8 5 1 . 7 9 2 . 1 6 1 . 3 7 1 . 9 1
11 2 1 9 5 0 . 9 7 1 . 5 8 1 . 3 9 1 . 3 2 . 2 9 . 7 2 . 6 9 . 8 6 1 . 1 7 . 7 2
1 12 1 9 6 0 . 9 2 1 . 0 3 1 . 5 0 . 5 7 . 5 2 1 . 3 3 . 9 7 . 8 6 . 9 6 1 . 2 5

11 3 1 8 8 0 . 3 8 . 9 9 . 6 9 1 . 1 3 1 . 6 6 1 . 2 8 . 8 8 . 9 8 1 . 0 9 . 9 8
11 3 1 8 9 0 1 . 3 5 1 . 7 9 . 7 0 . 2 9 . 7 1 1 . 2 3 . 9 9 . 7 3 1 . 1 0 . 5 3
11 3 1 9 0 0 1 . 0 0 . 5 3 . 8 7 1 . 7 9 1 . 5 9 1 . 6 2 1 . 8 3 2 . 3 5 1 . 1 6 1 . 8 8
11 3 1 9 1 0 1 . 5 1 1 . 2 1 1 . 2 8 1 . 9 1 1 . 9 2 1 . 9 2 1 . 6 8 1 . 0 5 1 . 0 5 . 6 2
11 3 1 9 2 0 1 . 0 7 1 . 5 6 1 . 2 0 1 . 9 1 1 . 3 2 1 . 1 9 1 . 2 1 . 5 6 . 8 6 1 . 0 0
1 13 1 9 3 0 . 6 2 . 8 9 . 5 7 . 8 1 . 7 6 . 6 8 . 9 6 . 6 7 . 6 9 . 5 8
11 3 1 9 9 0 . 9 7 . 8 5 . 9 3 . 8 3 . 7 7 . 8 0 . 8 0 . 7 5 . 5 9 . 6 9
1 13 1 9 5 0 . 5 8 . 5 9 . 6 3 . 9 9 . 2 2 . 9 7 . 9 0 . 5 2 . 5 0 . 3 2
11 3 1 9 6 0 . 5 8 . 5 9 . 5 0 . 3 7 . 2 1 . 9 7 . 2 9 . 5 0 . 9 5 . 5 9

2 5 3 1 8 8 0 2 . 0 2 3 . 8 5 2 . 3 5 2 . 1 2 1 . 9 1 1 . 9 1 . 7 6 1 . 8 5 1 . 71 2 . 1 9
2 5 3 1 8 9 0 2 . 1 0 2 . 9 5 2 . 1 0 . 8 9 2 . 0 1 9 . 5 9 2 . 5 3 2 , 7 2 2 . 2 7 1 . 9 7
2 5 3 1 9 0 0 2 . 9 6 2 . 5 5 . 8 0 2 . 3 0 2 . 7 3 2 . 9 9 3 . 9 6 2 . 2 6 2 . 0 3 3 . 7 2
2 5 3 1 9 1 0 1 . 9 9 1 . 9 2 3 . 0 0 2 . 6 7 3 . 0 0 3 . 6 0 3 . 0 8 2 . 5 6 2 . 1 9 1 . 0 9
2 5 3 1 9 2 0 2 . 6 7 9 . 5 6 1 . 7 0 3 . 5 9 2 . 7 8 1 . 6 9 2 . 3 8 1 . 1 8 1 . 9 9 2 . 1 7
2 5 3 1 9 3 0 2 . 2 1 1 . 6 0 . 6 7 2 . 2 3 1 . 2 0 1 . 2 9 . 8 1 1 . 0 5 1 . 9 7 . 7 0
2 5 3 1 9 9 0 . 9 5 . 7 9 1 . 1 3 l.ll 1 . 9 6 1 . 2 7 . 8 9 1 . 7 3 1 . 0 8 1 . 1 7
2 5 3 1 9 5 0 . 8 9 1 . 3 7 1 . 1 0 1 . 0 6 . 1 1 . 7 5 . 9 5 . 9 5 1 . 0 2 . 9 0
2 5 3 1 9 6 0 . 7 9 . 9 6 . 7 9 . 9 9 . 9 8 . 7 6 . 3 3 . 6 9 . 7 5 1 . 1 6

9 2 1 8 8 0 1 . 1 9 1 . 5 5 . 5 9 1 . 5 6 2 . 1 6 2 . 7 8 2 . 1 2 1 . 8 1 . 8 3 1 . 6 3
9 2 1 8 9 0 . 8 5 1 . 6 6 . 9 0 . 3 6 1 . 0 8 1 . 6 2 . 9 6 . 8 3 , 7 3 1 . 0 9
9 2 19 00 1 . 3 5 1 . 1 2 . 5 9 1 . 9 0 1 . 5 5 1 . 0 8 . 7 9 1 . 1 6 . 6 6 1 . 2 6
9 2 1 9 1 0 . 7 9 . 9 5 1 . 9 1 1 . 2 6 1 . 1 5 1 . 5 2 1 . 9 1 1 . 8 8 1 . 5 3 . 3 6
9 2 19 20 1 . 9 9 1 . 9 2 . 6 6 2 . 1 9 1 . 1 1 . 8 2 1 . 1 0 1 . 0 9 1 . 3 7 1 . 2 9
9 2 19 30 . 6 6 . 5 9 1 . 2 6 1 . 1 9 . 5 0 1 . 0 9 . 3 3 1 . 0 0 1 . 0 9 . 2 3
9 2 19 90 . 9 7 1 . 0 9 1 . 1 9 1 . 1 1 1 . 1 6 1 . 9 2 . 9 2 1 . 3 3 . 5 2 1 . 3 2
9 2 19 50 1 . 1 5 . 6 9 . 9 8 . 9 7 . 6 2 , 6 8 1 . 3 7 . 5 1 . 6 7
9 2 1 9 6 0 . 7 9 1 . 3 0 . 7 7 . 6 3 . 5 2 1 . 9 9 . 9 6 . 9 2 1 . 0 9 . 9 1

101 1 8 8 0 . 9 5 1 . 6 2 . 7 1 1 . 9 7 1 . 8 0 2 . 3 8 1 . 1 7 1 . 3 3 . 9 1 1 . 6 1
101 1 8 9 0 1 . 0 7 1 . 6 9 . 6 7 . 1 7 . 9 5 1 . 0 9 . 3 8 . 9 6 . 7 2 1 . 9 3
101 1 9 0 0 1 . 5 2 1 . 2 9 . 2 1 . 9 5 1 . 0 5 1 . 0 2 1 . 0 0 1 . 0 6 . 3 9 1 . 2 2
101 1 9 1 0 . 9 1 . 8 8 1 . 3 7 1 . 9 0 2 . 0 1 1 . 9 3 1 . 3 9 1 . 6 1 2 . 9 1 . 9 6
101 1 9 2 0 1 . 9 5 2 . 7 0 1 . 0 6 1 . 7 9 1 . 9 7 . 5 7 1 . 0 3 . 9 5 1 . 1 0 1 . 5 1
101 1 9 3 0 . 9 0 1 . 0 1 1 . 1 0 1 . 3 0 . 9 9 1 . 3 1 , 9 5 1 . 9 9 1 . 6 1 1 . 2 2
101 1 9 9 0 . 5 3 . 9 9 1 . 3 0 1 . 5 6 1 . 9 5 1 . 8 9 . 9 5 1 . 8 8 1 . 3 3 1 . 8 7
101 19 50 1 . 2 8 2 . 0 9 1 . 5 8 1 . 3 9 . 9 5 . 6 9 1 . 0 5 1 . 9 3 1 . 7 9 1 . 6 0
101 19 60 1 . 9 7 1 . 9 9 1 . 9 3 . 9 1 . 9 7 1 . 8 9 . 8 9 1 . 1 6 1 . 5 3 1 . 5 2
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PONDEROSA  PINE

RAW  RINfi WinTH  DATA 
(VALUES  IN M M »

SSSS3 SS
10 YEAR 0 1 2 3 9 5 6 7 8 9

10 3 1R 80 . 9 9 1 . 0 6 . 5 8 . 7 2 1 . 6 5 1 . 9 0 1 . 0 0 1 . 0 6 . 9 6 1 . 8 9
10 3 1 8 9 0 1 . 0 9 1 . 3 2 . 6 9 . 1 9 . 6 7 1 . 3 3 . 6 8 . 5 7 . 6 8 . 9 2
10 3 1 9 0 0 1 . 3 1 1 . 1 3 . 6 3 1 . 2 2 1 . 2 0 1 . 6 1 1 . 7 7 1 . 6 9 . 7 3 I . 5 0
10 3 1 9 1 0 . 7 6 . 7 9 . 9 8 . 6 3 1 . 2 5 . 9 5 1 . 0 3 1 . 1 9 1 . 9 5 . 6 1
10 3 1 9 2 0 1 . 5 0 1 . 8 3 . 5 3 1 . 9 0 1 . 7 1 . 6 5 1 . 5 3 . 5 7 1 . 1 2 1 . 0 5
1 03 1 9 3 0 . 9 0 . 7 1 . 7 7 . 9 2 . 7 9 1 . 0 0 . 7 7 . 9 2 . 9 8 . 6 1
10 3 1 9A 0 . 9 0 . 5 9 . 9 2 1 . 2 0 1 . 0 6 1 . 1 3 . 6 7 . 9 1 . 9 8 1 . 3 2
10 3 1 9S 0 . 3 8 1 . 6 6 . 8 7 . 8 0 . 9 5 . 5 6 . 5 2 . 7 5 . 8 8 . 5 7
10 3 1 9 6 0 . 6 7 . 7 0 . 8 1 . 3 9 . 5 1 . 6 9 . 9 8 . 5 9 . 7 5 . 7 5

2 3 3 1 8 8 0 . 5 9 . 8 8 . 9 2 . 7 7 . 7 6 . 8 6 . 8 7 . 9 9 1 . 1 9 1 . 8 9
2 3 3 1 8 9 0 1 . 1 5 1 . 2 9 1 . 0 7 . 6 7 1 . 0 6 1 . 0 6 1 . 1 7 1 . 2 6 1 . 3 6 1 . 1 2
2 3 3 1 9 0 0 1 . 0 6 1 . 2 2 . 9 3 1 . 3 3 1 . 3 3 . 8 9 1 . 3 3 1 . 0 9 . 8 7 . 8 2
2 3 3 1 9 1 0 . 3 9 . 5 2 . 8 1 . 8 2 . 9 0 1 . 0 9 . 8 9 . 5 9 . 6 9 . 3 0
2 3 3 1 9 2 0 . 7 9 . 8 0 . 9 9 . 9 9 . 7 9 . 2 1 . 9 3 . 8 9 , 9 8 . 7 8
2 3 3 1 9 3 0 . 9 1 . 7 5 . 9 0 . 7 7 . 5 5 . 7 7 . 9 6 . 8 9 . 7 9 . 5 9
2 3 3 1 9 9 0 . 9 8 . 6 8 . 8 1 . 7 7 . 7 9 1 . 0 3 . 6 2 . 9 5 . 5 8 . 8 9
2 3 3 1 9 5 0 . 5 0 . 8 5 . 7 6 . 6 7 . 3 2 . 3 1 . 9 5 . 5 5 . 3 0 . 9 0
2 3 3 1 9 6 0 . 6 1 . 6 9 . 9 1 . 3 0 . 6 0 . 2 1 . 6 8 . 9 2 . 7 8 0 . 0 0

20 1 1 8 8 0 . 5 1 . 5 5 . 6 8 1 . 0 9 1 . 1 7 1 . 2 7 . 8 8 . 7 9 1 . 5 3 1 . 6 7
201 1 8 9 0 1 . 2 7 1 . 2 3 1 . 1 9 . 6 0 . 7 9 1 . 0 9 1 . 2 3 1 . 2 7 1 . 3 3 1 . 6 9
20 1 1 9 0 0 l.SO 1 . 3 5 . 8 9 1 . 3 6 1 . 1 8 1 . 9 2 1 . 5 6 1 . 7 5 . 9 5 1 . 3 0
20 1 19 10 . 9 5 . 7 9 . 8 1 1 . 0 5 . 9 0 1 . 5 0 1 . 6 7 1 . 2 9 1 . 1 0 . 9 3
20 1 19 20 . 6 3 . 8 8 . 8 8 . 9 9 . 9 9 . 7 5 • 8 ^ . 7 7 . 7 8 . 9 3
201 1 9 3 0 . 2 9 . 9 8 . 7 1 . 8 9 1 . 1 5 1 . 1 0 1 . 0 9 1 . 6 0 1 . 7 0 1 . 3 5
201 1 9 9 0 1 . 3 8 1 . 5 9 1 . 2 2 1 . 7 2 1 . 5 3 1 . 3 1 1 . 1 1 1 . 3 6 . 7 3 1 . 9 6
201 1 9 5 0 1 . 1 7 1 . 1 9 . 9 9 . 9 9 . 3 2 . 6 7 . 5 5 . 7 6 . 7 5 . 5 9
20 1 1 9 6 0 . 5 9 . 6 0 . 7 7 . 9 2 . 3 7 . 7 6 . 9 7 . 6 9 . 3 7 ♦ 6 5

2 0 2 1 8 8 0 . 3 1 . 3 9 . 9 1 . 6 1 . 6 1 . 7 1 . 5 1 . 5 9 . 7 9 . 9 5
2 0 2 1 8 9 0 . 8 9 1 . 0 1 . 6 8 . 2 8 . 5 1 . 7 3 . 6 0 . 5 5 . 9 9 . 5 7
2 0 2 1 9 0 0 . 8 3 . 9 9 . 2 8 1 . 0 5 . 9 6 . 8 3 . 7 8 1 . 3 1 . 6 7 . 7 1
2 0 2 1 9 1 0 . 3 1 . 3 9 . 6 8 . 7 2 . 9 1 1 . 0 6 . 8 6 . 7 7 . 6 9 . 1 0
2 0 2 1 9 2 0 . 3 5 . 9 2 . 3 2 . 7 6 . 9 9 . 7 3 . 8 6 . 8 6 . 6 8 . 9 1
2 0 2 19  30 . 2 8 . 6 8 . 8 8 1 . 2 1 2 . 0 9 1 . 7 1 1 . 5 8 I , 6 9 1 . 3 2 1 . 2 6
2 0 2 19 90 1 . 3 5 . 9 8 . 9 7 1 . 3 1 1 . 2 8 1 . 9 8 1 . 5 6 1 . 7 1 1 . 3 7 1 . 0 0
2 0 2 19 50 1 . 2 1 1 . 1 2 1 . 5 8 1 . 5 0 . 5 3 . 9 9 . 9 9 . 9 6 1 . 1 3 . 9 8
2 0 2 19 60 . 8 9 1 . 3 1 1 . 7 1 1 . 0 2 1 . 0 2 1 . 1 7 1 . 0 1 . 8 6 . 5 1 1 . 0 2

2 1 2 1 8 8 0 . 1 7 . 1 7 . 8 0 . 7 3 . 6 8 . 5 9 . 7 9 . 7 1 . 8 5 . 7 9
2 1 2 1 8 9 0 . 8 9 1 . 0 8 . 8 9 . 3 2 . 6 9 1 . 1 7 . 7 9 1 . 0 0 1 . 3 3 . 9 6
2 1 2 19 00 1 . 0 3 1 . 0 1 . 2 1 . 9 6 1 . 1 5 . 8 9 1 . 1 2 1 . 1 8 . 9 8 . 1 9
2 1 2 1 9 1 0 . 8 9 . 5 0 . 9 6 . 8 2 1 . 2 0 1 . 6 1 1 . 6 9 1 . 0 7 1 . 0 3 . 8 2
2 1 2 1 9 2 0 . 9 3 . 8 2 . 5 1 1 . 3 1 . 5 9 . 61 . 8 7 . 7 2 . 6 8 . 5 3
2 1 2 1 9 3 0 . 9 5 . 7 6 1 . 2 1 1 . 1 1 2 . 0 3 1 . 6 3 1 . 6 6 2 . 1 0 2 . 3 2 1 . 8 1
2 1 2 1 9 9 0 1 . 8 9 1 . 7 2 1 . 9 2 2 . 5 1 2 . 7 9 2 . 5 3 1 . 3 2 2 . 0 3 1 . 2 5 1 . 9 9
2 1 2 1 9 5 0 1 . 9 3 1 . 3 3 1 . 2 0 1 . 9 1 . 9 9 . 8 9 . 5 1 1 . 0 1 . 8 2 . 7 6
2 1 2 1 9 6 0 1 . 0 0 1 . 2 9 . 7 3 . 5 9 . 9 8 . 9 6 . 8 9 1 . 9 0 . 5 9 1 . 3 2
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Standardized ring width indices
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«ITTfTPBHUSH

ST4M 0 4 RDI7 En RING  WIDTH  D 4 TA 
( ST4N0 4 HDIZF 0  ON  A LINEAR  REGRESSION )

ID YpAP 0 1 3 4 5 6 7 a 9

3Rl 1915 o .noo 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 ? . 1 9 3 . 9 1 6 1 . 3 5 0 , 7 8 8
391 i 9 ?n . 4 0 9 . 4 4 9 . 5 8 4 . 9 7 S . 6 9 5 1 . 3 8 ? . 9 5 ? , 4 5 4 . a ? 6 . 6 ? ?
391 19 30 . 7 1 1 . 7 1 6 . 8 3 9 1 . ? 0 5 1 , 1 6 9 , 8 4 7 . 9 1 5 . 5 3 ? . 6 ? B . 9 9 7
30 1 1 040 . 9 5 9 . 5 ? 9 . 6 1 9 1 . 5 ? ? 1 . 5 9 ? ? , 0 6 9 ? . 0 7 8 ? . 3 9 ? 1 , 9 5 ? 1 . 9 9 ?
391 l os o 1 . 9 1 0 1 . 3 7 5 ? . 0 ? 7 . 8 8 2 . 3 1 ? . 7 6 9 . 9 6 3 1 . 6 8 3 1 . 9 8 1 1 . ? 5 6
391 1060 . 7 7 5 . 9 5 4 . 7 3 9 . 7 ? 5 . 9 0 6 1 . 0 ? 6 . 6 5 3 , 8 6 4 . 5 8 1 . 5 9 0

1S31 10P7 O.ono 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 1 . 6 1 5 . 7 9 3 . 6 3 ?
1531 1030 . 5 0 5 . 6 6 0 , 8 9 6 1 . 3 3 1 1 . 0 0 6 1 . 1 9 0 ? . 0 9 ? . 6 9 7 . 6 6 9 . 9 1 9
1531 1040 . ? 5 7 1 . 0 ? 9 . 8 1 1 . 6 1 6 . 5 1 ? . 5 9 9 . 9 3 8 . 8 0 8 . 9 8 7 . 6 1 ?
1531 lOSO . 9 9 7 1 . ? 7 9 1 . 0 6 0 1 . 6 6 0 . 5 9 9 ? . 1 3 1 1 . 5 9 ? 1 . 5 6 9 1 . 3 7 0 1 . 6 3 9
1531 1060 1 . 5 9 9 1 . 1 5 9 1 . 5 5 ? 1 . 0 9 6 . 7 9 1 1 . 1 0 9 . 9 ? 3 . 9 9 6 . 9 9 1 , 1 ? 9

lAl 1 1 9?0 3 . 1 5 7 . 9 0 0 . 7 1 3 . 5 3 6 , 7 9 8 . 3 5 8 . 9 3 7 . 6 6 ? . 5 5 5 . 6 1 9
191 1 1030 . 4 ? 4 . 9 3 3 1 . ? 1 7 1 . 6 6 3 1 . 3 8 5 1 . 1 9 ? . 7 9 3 . 7 0 9 . 6 ? 8 . 8 3 6
1911 1040 . 9 ? 9 . 5 9 6 . 6 8 7 . 9 9 1 1 , 9 3 1 1 . 1 ? 7 1 . 5 ? 7 . 9 5 6 1 . 9 9 9 . 6 9 8
l ' * l l 1950 1 . 7 3 1 1 . 0 0 5 1 . 3 6 1 . 9 5 ? . 3 9 9 . 9 7 3 . 5 8 3 1 . 3 6 3 1 . 0 ? 0 1 . 1 9 8
1911 1960 . 9 9 5 1 . 5 6 0 1 . 1 0 5 . 9 3 9 . 7 0 3 1 . 0 6 3 . 7 8 7 . 9 5 0 . 7 8 ? 1 . 3 ? 1

1 9 ? ? 1937 0 . 0 0 0 0 , 0 0 0 0 . 0 0 0 0 . 0 0 0 0 , 0 0 0 0 . 0 0 0 0 . 0 0 0 , 8 3 3 . 9 7 ? . 9 ??
1 9 ? ? 1940 . ? 1 5 , 9 4 0 . 3 0 ? . 3 3 6 . 9 5 7 . 9 9 3 1 . 3 7 8 1 ,  169 . 7 7 9 . 9 9 1
1 9 ? ? 1950 . 7 9 0 1 . 0 9 5 1 . 5 5 7 ? . 7 1 6 . 5 8 9 . 3 0 8 • 660 1 . 1 0 6 1 . 9 8 9 1 . 9 ? 6
1 9 ? ? I9 60 . 9 7 3 1 . 0 9 7 1 . 9 9 9 1 . 0 3 8 1 . 0 0 8 l . ? 8 0 . 9 8 0 , 5 ? 1 , 9 ? 8 . 8 5 5

1 95 ? 1910 . 9 ? 3 . 9 6 3 , 9 6 5 . 9 ? 6 1 . 1 9 5 1 . 3 3 9 1 . 5 6 5 1 . 5 9 9 1 . 5 7 3 . 9 9 0
1 95 ? 1 0? 0 1 . ? 0 7 1 . ? 0 6 1 . 0 0 0 1 . 1 1 6 1 . 10 1 . 5 0 9 1 . 3 6 0 . 6 1 0 l . ? 9 1 . 7 3 0
1 95 ? 1930 . « 9 3 . 8 7 3 . 6 7 1 1 . ? ? 5 . 9 5 1 . 6  75 • 589 .91  7 . 7 3 3 . 7 ? 0

199 0 . 9 3 0 . 9 5 0 . 7 9 0 . 6 1 0 . 6 7 9 , 7 8 4 . 9 1 9 1 . 3 0 8 . 7 7 8 1 . 3 1 0
1 95 ? 1950 . 7 5 5 1 . ? 6 9 . 9 4 6 1 . 0 9 0 . 5 5 ? 1 . 0 ? 7 1 . 0 6 6 1 . 0 3 1 . 9 6 7 1 . 5 1 9
1 95 ? I 9 60 1 . 5 ? 9 1 . 9 1 ? 1 . 3 ? 1 . 8 4 8 * 644 1 , 3 6 9 1 . 9 0 9 1 . 6 3 ? 1 . 0 1 ? 1 . 9 3 6

19R? 1 0 ? 6 o . o o n 0 . 0 0 0 f t . 0 00 0 . 0 0 0 o . n o o 0 , 0 0 0 1 . 3 ? 3 . 7 1 9 . 7 5 9 . 7 6 9
1 95 ? 19 30 . 8 0 4 . 9 1 9 1 . 1 0 9 . 6 5 ? . 7 1 0 . 6 3  7 . 3 ? 6 . 7 1 ? . 3 6 3 .91 1
1 95 ? 1990 . 3 1 9 . 8 9 4 . 7 9 ? 1 . 7 3 7 1 . 9 1 8 1 . 5 8 6 . 9 5 5 ? . 0 7  3 1 . 5 8 5 1 . 99 1
1 95 ? lOSO 1 . 0 9 7 ? . 0 ? 3 . 7 7 6 1 . 6 5 ? . 5 0 3 , 6 4 6 . 7 7 0 1 . 3 7 3 l . ? 8 l 1 . 3 6 1
1 95 ? 1 060 1 . ? 9 7 1 . 6 9 0 . 7 0 0 , 3 6 4 . 9 5 ? . 8 7 ? • 441 . 5 7 3 . 9 7 1 . 9 1 5

1933 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 . ? 6 9 . 5 5 5 , 4 9 3 . 5 0 9 . 9 3 8 . 7 ? 1 . 5 9 7
1 ^ 0 6 1 990 . 4 4 P , 8 8 4 1 . ? 1 6 1 , 3 7 9 1 . 9 5 7 1 . ? 3 5 1 . 5 1 7 1 . 6 9  1 1 . ? 7 7 1 . 9 7 7
I ' *96 1950 . 4  34 ,3.36 . 7 6 0 1 . 3 3 3 . 3 5 3 . 51  1 , 9 7 4 1 . 6 7 9 1 . 8 5 5 1 . 9 6 0
1406 1950 ? . 0 9 3 ? . i i ? . 3 7 3 . ? 8 6 . 9 3 ? . 9 2 9 . 6 9 0 . 8 9 0 . 3 6 5 , 9 0 8

1195 1931 0 , 0 0 0 1 . 3 0 ? .1 7? . 3 3 5 . ? 9 6 . 5 1 1 1 . 6 8 0 1 , ? 7 3 . 6 7 8 . 9 7 8
1 195 1990 1 . 3 7 0 1 . 6 7 5 1 . ? !  5 1 . 1 6 5 . 6 9 9 1 . 0 5 0 l . ? 1 5 1 . 8 6 7 1 . 5 6 9 1 . 6 3 9
1195 1950 1 . 0 5 9 1 . ? ? ! , 8 7 9 1 . 6 7 1 . 5 9 7 1 . 3 9 7 . 9 9 1 . 5 ? 5 . 7 4 9 . 8 1 5
1195 I 9 60 1 . 1 5 5 . 9 8 4 , 8 0 3 . 9 5 ? . 5 7 6 1 . 1 5 5 . 5 6 0 . 6 ? 8 . 8 9 6 1 . 0?1

1155 1931 0 . 0 0 0 . 3 3 9 . 1 6 3 . 6 1 7 , 9 9 5 , 7 2 0 . 7 5 7 1 , 0 6 1 . 7 6 9 1 . 3 7 ?
11 55 1090 . 7 6 4 1 . ? 3 0 1 . 9 7 1 1 . 5 5 0 . 7 ? ? 1 . ? 5 3 1 . 8 4 4 1 . 1 1 9 . 4 6 8 1 . 9 3 5
1155 1950 1 . 9 9 7 1 . 9 9 0 ? . ? 6 0 1 . 9 5 5 , 9 ?0 I . 7 5 1 1 . 1 3 9 1 . 9 9 5 . ? ? 7 1 . 9 1 9
1 155 1950 . 7 7 1 . 9 0 5 . 3 1 9 . 9 3 ? 1 . 0?1 . 7 6 8 . 9 9 0 . 3 0 9 . 6 0 9 . 5 9 7

rrssrss: = = = = = = = = =i = :z = = ss;s = = = s = ss=: = = : = = =
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qiTTERH'^USH

STANDAROIZED  RIMr, WIDTH  DATA 
(STANDARDIZED  ON  A LINEAR  REGRESSION )

ID y f a r 0 1 2 3 4 5 6 7 8 9

1 6 4 ^ 1 9 1 H 0 , 0 0 0 0 , 0 0 0 0 . 0 0 0 0 . 0 0 0 0 , 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 1.000 . 5 5 7
IGAZ 1 9 2 0 . 5 1 1 . 4 3 1 , 6 H 0 . 6 6 4 , 4 6 4 . 9 0 8 1 . 4 8 2 . 5 8 0 , 4 5 4 . 3 9 0
1 6A2 1 9 3 0 . 4 6 4 . 5 4 9 , 6 3 0 . 6 9 6 , 9 6 ^ . 6 4 5 . 6 8 4 1 . 1 7 7 1 . 0 1 5 . 9 0 5
1 5 4 2 1 9 4 0 . 9 1 3 1 . 6 4 0 1 . 8 1 3 2 . 1 5 5 1 . 9 2 9 2 .354 1 . 4 5 5 2 . 3 1 5 1 . 5 7 5 1 . 9 3 0
1 5 4 2 I9 sn 1 . 0 7 9 1 . 2 3 4 . 8 0 1 1 . 2 0 5 . 1 5 7 . 6 0 5 1 . 1 2 2 . 6 5 1 1 . 2 8 7 1 . 0 5 2
1 5 4 2 I9 ^ r> 1 . 1 4 7 1 . 1 3 4 I . 0 4 0 . 5 6 3 . 7 2 1 . 9 6 8 . 3 5 6 . 7 1 2 . 2 5 0 . 7 7 4

1 5SS 19 11 0 . 0 0 0 . 4 0 7 . 2 0  1 . 5 9 8 1 . 1 1 9 . 6 8 4 .545 . 7 0 3 . 8 8 6 . 4 3 8
1 5SS 1 9 2 0 , 9 qi 1 . 1 3 7 .  4 5 6 1 . 0 2 5 1 . 2 5 5 .799 2 . 5 8 2 1 . 3 9 5 1 . 0 3 7 .457
1 5SS 19 30 1 . 3 5 9 1 . 1 7 9 1 . 5 5 4 1 . 1 5 8 1 . 5 5 9 1 . 4 1 0 1 . 3 1 8 1 . 3 0  7 . 9 5 2 1 . 2 5 9
1 5S5 19 40 1 . 0 9 3 1 . 3 1 7 . 9 7  3 1 . 2 7 1 .  781 1 . 0 5 1 . 8 1 9 1 . 2 0 7 . 8 3 1 1 , 0 1 9
1 5SS 1« S 0 1 . 0 1 ? 1 . 2 9 1 . 9 2 5 . 5 8 3 . 4 6  7 . 8 1 3 . 5 2 2 . 9 8 4 1 , 0 2 3 . 9 7 0
1 5S5 1 9 5 0 . 9 6 4 1 . 4 2 5 1 . 4 5 9 . 7 4 6 1 . 0 4 7 1 . 5 6 0 . 4 5 2 . 8 1 2 . 3 8 2 . 9 2 8

1 5 5 3 1 9 3 6 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 . 4 9 7 . 1 5 5 . 2 3 4 . 3 7 3
1 5 5 3 1 9 3 0 . 6 ^ 4 . 8 4 0 1 . 0 1 4 . 5 5 5 1 . 3 2 4 1 . 4 7 7 1 . 7 5 5 2 . 9 2 9 1 . 4 3 5 . 7 1 4
1 5 5 3 1 9 4 0 . H 57 1 . 7 7 0 1 . 1 8 9 1 . 1 6 2 . 5 5 7 1 . 2 6 1 . 8 0 1 1 . 1 2 1 . 7 2 9 1 . 3 0 4
15 5  3 1 9S 0 . 4 2 5 1 . 0 1 7 1 . 1 5 0 1 . 4 0 8 , S4 4 1 . 1 4 5 1 . 1 8 3 . 8 0 6 1 . 3 1 7 1 . 1 2 7
1 5 5 3 I9 60 . 4 3 7 1 . 1 1 8 1 . 2 3 5 . 5 8 5 . 6 6  3 1 . 4 2 0 . 5 7 7 . 8 5 3 . 3 7 5 1 . 1 2 2

1R 13 1 9 1 0 . 4 0 5 , 2 ? 4 . 2 2 2 . 3 5 4 .395 , 6 9 6 . 5 4 9 . 9 0 3 1 . 4 0 9 . 4 2 4
I R 1 3 1 9 2 0 1 .  30 5 1 , 4 6 4 . 4 5 7 1 . 9 8 2 1 . 2 3 0 . 5 5 2 1 . 9 0 2 1 . 0 4 5 1 . 1 1 8 1 . 0 3 2
1 9 1 3 19 30 1 . 0 2 5 , 9 0 i . 5 4 5 1 . 5 8 / 1 .  1 IS 1 . 5 5 7 . 9 4 9 1 . 5 8 6 1 . 1 2 6 . 4 1 0
1 9 1 3 19 40 . 4 4 5 1 . 3 5 4 1 . 9 7 8 1 . 8 2 1 1 .  774 1 . 3 5 8 . 7 1 5 1 . 8 8 6 1 . 4 8 5 2 . 0 0 5
1 9 1 3 1 9S 0 1 . 1 4 9 1 . 6 6 9 1 . 1 4 1 , R60 . 2 7 3 . 4 7 6 . 9 1 3 . 7 7 4 . 8 3 5 . 4 6 5
1 9 1 3 I9 6 0 . M9 4 . 5 2 7 .  720 . 4 2 3 . 5 5 1 . 8 3 8 .577 1 . 1 4 9 . 5 7 1 1 .453

1 9A 3 19 10 1 . 0 5 4 . 5 5 4 . 8 1 5 . 9 2 4 1 . 0 9 5 , 6 7 4 1 . 2 1 5 . 8 0 1 2 . 0 1 8 1 . 1 7 6
I9 H 3 1920 1 . 5 9 3 1 . 3 4 4 . 8 9 5 . 4 6 3 . 3 9 8 , 4 6 6 . 7 4  1 . 6 1 0 , 6 1 5 . 7 1 1
1 9 4 3 19  30 1 . 3 5 4 . 5 9 4 1 . 4 9 1 1 . 2 4 8 , 9 6 0 1 . 5 9 3 1 . 4 3 8 1 . 3 7 5 . 8 1 5
1 9 4 3 19 40 1 . 1 2 2 1 . 5 4 5 36 . 6 9 .'* , 6 4  4 . 7 0 1 .575 . 6 0 7 . 5 5 9 , 6 4 4
I9 S 3 I9 S 0 . 5 7 7 1 . 1 2 0 . 5 0 5 1 . 1 5 8 . 7 0 1 1 . 2 1 7 1 . h 8 5 1 . 6 7 2 1.559 1 . 1 4 5
1 9H3 I9 6 0 1 . 4 4 2 1 , 6 4 6 1 . 3 2 9 . 3 3 5 ,  706 . 7 7 8 . 5 6 0 .  no . 5 7 3 . 8 7 4

1 9 2 3 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 1 . 0 0 9 . 5 0 5 , 4 7 9 . 9 7 2 . 5 2 7 . 6 5 9 . 5 3 8
1 9A9 19 30 . S ? 6 . 4 H3 . 6 9  3 . 7 4 1 .333 1 . 2 1 7 . 7 8 5 . 8 8 5 . 8 6 9 1 . 1 5 6
ltJ« 9 1 9^0 1 . 2 9 4 . 5 9 1 1 . 2 2 7 2 . 4 9 0 1 . 9 9 4 1 . 7 1 3 1 . 7 3 5 1 .539 1 . 0 1 8 1 . 9 5 8
1 9M9 1 9S 0 1 . 2 4 5 1 . 2 4 9 I . 0 2 5 1 . 1 4 2 .475 1 . 2 8 1 , 6 9 4 . 4 1 5 . 5 5 3 . 3 5 3

1 9 5 0 1 . 3 1 5 1 . 4 5 7 1 . 5 1  3 . 5 9 1 . 5 8 2 1 . 3 1 0 . 4 2 5 1 . 1 1 4 . 3 7 9 . 5 4 2

221 19 10 , 6 3 9 . 3 0 2 . 3 0 0 . 2 5 8 , 4 4 S . 4 1 2 . 2 3 4 . 2 9 1 1 . 1 2 8 . 0 5 7
221 19 20 . 4 0 0 .  n o . 5 5 4 1 . 0 9 4 1.574 . 9 1 5 3 . 0 8 8 1 . 1 7 8 1 . 4 7 1 . 7 0 4
221 1 9 3 0 .  7S 4 . 5 0 4 . 5 5 9 1 . 9 3 3 1 . 4 4 8 1 . 9 9 0 1 . 7 1 8 . 8 5 4 2 , 2 1 4 . 9 4 7
221 ! 9 4 0 1 ,  0 44 1 . 1 9 0 2 . 2 5 7 2 . 2 5 8 1 . 7 1 1 1 . 0 8 5 1 . 5 7 0 1 . 0 0 0 1 . 3 3 5
221 1 9S 0 1 . 3 7 7 1 . 4 9 0 .  7H9 . 3 8 0 . 3 3 1 . 5 1 2 . 4 9 2 . 9 3 2 1 . 1 6 0 . 8 3 1
22 1 1 9 6 0 . H 37 1 . 6 9 1 . 9 1 0 . 5 8 8 . 3 5 0 , S60 . 3 7 9 . 4 2 2 . 5 5 2 . 5 2 8

2 2 9 1 9 2S 0 . 00.0 n . o o o 0 . 0 0 0 0 . 0 0 0 O.OOO . 9 7 9 . 4 7 6 . 3 7 0 . 7 6 7 . 4 8 4
^ ? 9 19 30 . 3 0 0 . 4 5 1 . 5 7 3 1 . 8 7 9 . 7 0 3 .  764 1 . 1 9 7 1 . 0 6 2 , 7 8 9 . 9 1 4
PP9 19 4  0 .  9 6 S 1 . 5 2 2 . 7 2 9 1 . 0 0 8 . 70 ? 1 . 1 2 9 . 8 9 3 2 , 2 7 1 2 . 6 1 9 2 . 3 1 2
2 2 9 19 50 . 7 4 M . 4 7 7 . 5 5 8 . 5 5 8 .  763 . 5 3 8 . 2 3 5 1 . 7 2 9 2 . 3 3 9 1 . 6 5 4
2 2 9 I9 6 0 1 . 0 5 2 2 . 2 4 1 1 . 2 2 5 . 7 5 8 . 3 2  7 . 4 3 8 , 5 6 9 . 6 9 6 . 5 9 9 . 2 1 9

1 9 ? 6 0 , 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 . 9 4 6 . 8 9 8 .459 . 8 0 7
19 30 . 2 9 2 . 7 2 1 . 4 3 3 . 3 9 6 . 7 5 ? . 5 2 3 1 . 9 3 2 1 . 0 4 0 , 9 4 1 1 . 2 9 4
19 40 . 4 7 ? . 5 4 4 1 . 1 3 8 2 . 1 5 8 1 . 7 9 6 1 . 5 4 1 , 4 3 9 1 . 6 0 7 . 4 8 3 ? . 4 6 9
1 9 5 0 1 . 2 3 2 1 . 5 4 2 . ^ 1 9 . 8 1 1 . 4 3 4 . 9 3 3 . 5 9 2 1 . 6 9 1 1 , 6 5 1 . 9 4 0

2 5 4 19 50 . 7 9 7 1 . 9 0 8 1 . 5 2 0 , 4 7 3 . 3 8 3 . 8 6 5 . 5 2 2 , 3 7 2 . 6 1 5 . 7 9 2

271 1 9 2 7 0 . 0 9 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0.000 0 . 0 0 0 . 4 8 4 . 2 9 9 1 . 3 3 3
271 19 30 . 2 9 3 . 3 7 7 . 5 7 4 .454 2 . 4 4 7 1 . 3 0 9 1 . 5 4 4 1 . 3 6 5 1 . 2 4 4 . 1 3 3
27 1 1 9 4 0 . 5 5 7 1 . 3 4 0 1 . 7 9 5 1 . 5 9 9 1 . 2 5 2 . 9 5 2 . 7 0 2 . 9 9 5 1 . 1 0 9 1 . 1 7 3
271 1 9 5 0 , ft? 3 1 . 2 9 7 1 . 1 4 3 . 4 4 8 . 3 2 7 , 7 6 6 1 . 1 5 1 1.347 1 . 3 5 9 1 . 1 4 5
271 1 9 5 0 1 . 2 9 2 2 . 1 4 5 1 . ’ 50 . 8 0 5 . 5 9 1 1 . 2 6 4 . 3 4 0 . 6 1 2 . 6 2 8 . 6 2 3
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RITTEPBRUSH

s t a n d a r d i z e d  r i n d  w i d t h  d a t a
(STANDARDIZED  ON  A LINEAR  REGRESSION )

ID YFAR 0 1 2 3 4 5 6 7 8 9

? 7 9 1 91 3 0 . 0 0 0 0 , 0 0 0 0 . 0 0 0 . 6 9 1 . 6 7 9 . 4 6 6 . 6 8 1 . 6 1 9 . 6 3 1 . 8 8 3
2 7 9 1 92 0 . 9 0 3 1 . 1 2 2 . 5 4 8 1 . 8 3 7 I . 9 6 6 , 5 4 9 1 . 8 2 8 . 7 3 7 1 . 2 0 6 . 9 1 0
?  79 1 93 0 . S 6 ? .SSI . 5 6 1 1 . 2 1 8 . 3 6 8 1 . 6 5 7 . 6 7 3 . 2 6 1 1 . 0 3 0 . 7 5 9
2 7 9 1 9AO . 3 3 2 . 3B 1 1 . 3 4 0 1 . 8 2 1 1 . 6 5 5 1 . 9 2 0 1 . 0 0 9 2 . 7 8 6 . 7 3 5 2 . 6 1 5
2 7 9 1 9b 0 1 . 1 6 3 2 . 1 6 0 . 9 4 9 . 6 8 5 . 5 1 8 . 7 3 6 . 9 0 0 1 . 6 5 3 1 . 1 1 3 1 . 2 2 6
2 7 9 1 9 6 0 1 . 3 1 6 1 . 8 1 6 . 7 9 5 . 6 0 2 . 6 5 8 . 9 6 4 . 5 0 5 . 7 6 9 . 5 7 0 . 3 5 7

?J\h 1 91 6 0 , Or>0 0 . 0 0 0 0 , 0 0 0 0 , 0 0 0 0 . 0 0 0 0 . 0 0 0 . 349 . 4 9 8 . 5 7 3 . 6 2 6
?ft6 1 92 0 1 . 1 6 R 1 . 7 9 7 . 2 2 6 1 . 6 2 3 1 . 369 . 3 2 6 1 , ? 4 9 . 2 5 0 1 . 6 2 5 1 . 0 0 0

1 93 0 1 . 7 6 1 1 . 2S 1 . 7 5 1 1 . 7 2 8 . 5 2 6 1 . 3 5 3 . 3 7 6 . 5 0 1 1 . 2 7 9 . 9 5 3
I96  0 1 . 6 3 0 1 . 6 0 5 1 . 6 0 6 1 . 0 8 0 . 6 5 3 1 . 2 0 6 . 8 5 4 2 . 2 1 3 . 9 0 5 I . 5 6 0

2 fl6 I9 6 0 . 6 0 4 1 . 1 3 ? 1 . 2 5 9 . 8 5 6 1 . 0 5 8 1 . 7 8 9 1 . 1 3 6 1 . 2 6 0 1 . 1 6 0 . 8 1 7
2 B6 I9 60 1 . 2 3 6 1 . S6 S . 7 8 2 . 3 0 3 1 . 0 1 0 . 6 3 1 . 6 0 6 . 6 0 7 . 6 3 0 . 6 3 0

? « 9 1 9 2 3 o.noo 0 , 0 0 0 0 . 0 0 0 . 2 3 8 . 2 9 6 . 5 6 0 . 9 6 9 . 3 5 0 . 8 6 3 . 8 6 7
2 R9 1 93 0 1 . 0 0 7 . 9 1 6 1 . 6 5 3 1 . 2 6 8 1 . 2 1 1 1 . 9 1 0 . 8 3 8 1 . 1 1 2 1 . 0 2 6 . 8 2 6
? R9 1 96 0 • 4 66 . 8 1 9 1 . 6 9 6 1 . 0 8 1 1 . 9 6 5 2 . 0 0 9 . 8 2 6 2 . 3 3 6 . 8 7 2 1 . 5 2 6
? R9 1 95 0 1 . 1 7R 1 . 6 8 6 . 700 , 7 4 9 . 3 6 0 . 6 6 1 . 5 1 0 . 9 6 4 . 7 8 3 . 8 0 5
? R9 I9 6 0 1 . 6 2 9 2 . 3 6 S 1 . 2 6 7 . 5 4 4 . 6 8 9 . 9 3 2 . 5 1 3 . 6 0 8 . 6 2 9 . 7 2 3

2 9 ? 1 9 3 f̂ 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 . 6 5 5 . 6 5 2 . 4 4 9 . 6 7 9 1 . 2 3 7 . 5 7 6
2 9 2 I9 60 • 1 76 . 7 3 2 1 . 0 6 9 . 8 8 7 . 9 7 9 I . 9 6 7 1 . 2 5 8 2 . 2 1 9 1 . 1 6 8 1 . 8 3 9
2 9 ? I9 6 0 1 . 0 1 7 I . 2 6 6 1 . 0  70 . 7 7 2 . 3 5 3 . 7 0 4 1 . 08.3 1 . 3 0 6 1 . 6 9 6 1 . 6 1 6
2 9 ? I9 60 , H?S I . 6 6 3 1 . 2 3 5 . 5 7 8 . 7 3 8 1 . 0 5 8 • 746 . 5 5 6 . 7 2 6 . 6 6 3

? 9 A 1 9 2 ? 0 . 0 0 0 0 , 0 0 0 . 2 6 6 . 2 6 7 1 . 0 3 0 . 7 6 3 . 9 3 2 . 9 5 5 . 7 9 1 . 0 6 1
? 9 A 1 93 0 .BSR . 1 0 6 I . 2 2 1 1 . 3 7 2 1 . 5 2 6 1 . 7 6 0 1 . 1 0 6 1 . 1 5 2 1 , 0 6 0 \ . 4 1 9
?9/V 1 96 0 1 . 3SS 1 . 9 4 ? 1 . 5 5 8 1 . 5 1 9 . 783 1 . 0 2 5 1 . 2 9 1 1 . 9 3 ! 1 . 6 0 6 1 . 3 6 6
2 9 9 1 9S 0 . H61 1 . 1 3 ? 1 . 0 0 2 . 9 1 5 . 4 4 / . 5 8 3 1 . 2 3 8 , 8 8 1 1 . 0 8 7 . 7 7 2
2 9 ^ I9 60 , 6 1 R 1 . 3 9 6 1 . 2 3 8 . 4 3 6 . 5 0  7 . 7 8 6 . 6 9 6 1 . 0 2 3 . 6 3 0 , 7 2 5

1 9 1 9 o.oon 0 , 0 0 0 o.noo o.noo 0 , 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 . 3 1 9
G ?3 1920 1 . 3 66 . 7 5 ! . 2 1 5 2 . 9 6 1 I . 8 6 5 . 6 3 5 2 . 1 6 2 1 . 2 7 1 1 . 6 5 2 . 6 6 2
6 2 3 1930 . 8 4 ? . 8 0 1 . 2 6 5 . 3 8 1 . 6  72 , 7 6 7 . 3 8 5 . 9 1 0 1 . 0 2 7 . 2 9 8
6 ? 1 I9 60 . 3 4 5 . 8 7 7 1 . 2 5 2 1 . 3 5 0 1 . 7 7 6 1 . 7 1 2 . 3 2 9 1 . 8 2 0 . 5 6 9 1 . 2 1 5
G ?3 1 9S 0 1 . 0 2 6 1 . 6 6  1 1 . 1 5 7 . 3 3 9 . 1 9 6 . 5 1 2 . 7 8 4 1 . 6 2 6 1 . 5 3 ? 1 . 0 6 2
s ? 3 1 9bO 1 . 2 6 S 1 . 8 7 6 . 8 2 9 • 4 5 4 . 6 5 8 1 . 7 5 5 . 383 1 . 7 7 0 . 3 6 0 1 . 1 6 6

9 3 6 1 9 1 6 0 . 0 0 0 O.OOQ 0 . 0 0 0 0 , 0 0 0 0 . 0 0 0 0 , 0 0 0 1 . 0 8 7 . 6 1 6 1 . 1 9 8 . 1 6 6
9 1 6 1 92 0 . S 67 1 . 1 8 6 . 2 3 0 . 3 7 5 . 5 1 3 . 7 8 7 1 . 8 8 9 . 6 8 4 1 . 6 0 5 . 5 8 9
9 1 6 1 91 0 . S 12 1 . 1 9 3 . 8 6 1 . 8 4 4 1 . 1 8 3 1 . 6 8 3 . 7 9 7 1 . 8 6 6 2 . 2 5 2 1 . 6 7 3
9 1 6 1 9 ^ 0 . S 30 . 9 9 0 1 , 4 3 R 1 . 6 1 2 . 9 9 2 1 . 1 7 1 . 9 6 1 1 . 1 8 3 . 5 1 2 1 . 5 1 6
9 3 6 I9 S 0 . 7 ? 1 1 . 7 8 2 . 702 . 4 7 6 . 3 8 6 . 3 7 0 , 6 6 4 1 . 7 2 2 1 . 2 1 3 . 6 7 8
9 3 6 1 96 0 . 9 8 1 1 . 3 2 9 1 . 6 5 2 . 6 0  7 . 5 ^ 9 1 . 6 0 7 . 5 8 5 . 5 7 8 . 7 8 6 . 9 1 8

9 60 1 9 2 6 0 . 0 0 0 O.OOO 0 , 0 0 0 0 . 0 0 0 . 7 9 7 . 7 2 0 1 . 6 6 0 1 . 1 6 1 . 8 0 7 . 6 3 5
9 60 1 93 0 . 7 S6 1 . 0 6 6 . 5 6 0 . 5 6 2 . 3 6 2 . 9 3 7 , 8 5 4 . 9 2 7 . 60.3 . 6 8 1
9 6 0 1 9 A 0 . 6 2 3 . 8 1 8 1 . 5 7 6 1 . 3 6 5 1 . 2 9 9 , 8 7 4 . 8 9 9 2 . 3 3 2 1 . 0 6 6 1 . 9 5 5
9 60 1 9S 0 1 . 3 1 3 1 . 733 1 . 6 6 ? . 3 6 7 . 3 1 6 . 2 2 6 . 7 8 2 1 . 5 6 6 1 . 6 3 6 . 6 7 3
9 6 0 I9 6 0 . B61 1 . 5 9 2 1 . 1 7 3 . 6 8 0 . 9 0  7 1 . 6 8 2 . 8 0 7 . 3 6 6 . 7 7 7 1 . 1 6 6

9 7 6 1 9 3 6 o . n o o 0 , 0 0 0 0 , 0 0 0 0 . 0 0 0 0 . 0 0 0 o.noo 2 . 2 6 1 1 . 5 5 5 . 3 1 7 . 7 3 6
9 7 6 I9 6  0 . 6 0 S . 7 1 6 . 7 2 9 1 . 6 0 2 . 6 7 7 . 8 6 5 . 7 6 8 1 . 3 7 0 . 9 1 9 1 . 3 0 8
9 7 6 I9 6 0 1 . 3 B 1 1 . 5 1 6 1 . 5 7 1 . 7 1 5 . 3«1 . 2 1 0 . 8 0 7 1 . 6 6 3 1 . 1 8 3 . 8 6 5
9 7 6 I9 6 0 . 2 1 6 1 . 4 9 7 1 . 7 2 3 . 4 8 0 . 6 9 7 1 . 6 1 8 . 8 2 2 . 6 1 2 1 . 3 3 6 1 . 0 3 8

9 9 3 1 9 2 7 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 9 . 7 8 1 3 , 3 2 6 6 . 5 6 6
9 9 1 1910 1 . 0 0 6 1 . 2 8 1 1 . 1 3 5 . 9 6 5 . 8 3 9 . 2 1 2 . 2 8 5 . 1 2 9 . 3 1 6 . 6 7 1
9 9 3 1 9 4 0 , 5 0 4 , 9 0 8 1 . 2 3 1 1 . 1 0 2 . 8 5 / , 3 69 1 . 2 6 0 . 2 2 2 1 . 2 5 0 . 6 0 7
9 9 3 I9 6 0 1 . 3 3 1 1 . 1 7 ? . 7 3  3 . 4 6 4 . 2 6 5 1 . 0 5 7 1 . 8 1 0 2 , 0 9 5 , 8 6 8 . 9 9 7
9 9 3 1 96 0 2 . 6 0 6 1 . 5 0 9 . 5 7 9 . 7 7 6 1 . 6 6 2 1 . 0 3 2 . 3 2 6 1 . 6 1 1 . 0 1 1 . 9 0 3
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PITTERRSDSH

STANDAROIZEO  P I N E ,  WIDTH  DATA 
(STANDARDIZED  ON  A LINEAR  REGRESSION )

10 YPAW 0 1 2 3 4 s 6 7 8 9

lAI 1 9 2 6 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 . 8 7 9 . 6 7 0 . 7 5 1 . 8 6 0
lAl 1 9 8 0 . 7 2 3 .  7 9 9 1 . 1 0 5 . 6 0 0 1 . 1 5 1 . 3 8 6 . 5 9 7 1 . 3 8 8 . 7 8 8 . 5 1 7
lAl 1 9 4 0 . 5 8 4 1 . 4 7 8 1 . 6 5 3 1 . 6 0 4 1 . 6 7 7 . 7 3 1 2 . 1 4 1 1 . 0 0 9 1 . 5 3 8 . 3 7 9
1 41 1 9 S 0 1 . 2 1 0 1 . 6 5 1 .  7 0 7 . 2 3 2 . 3 5 5 . 2 6 8 . 6 9 2 1 . 7 5 0 2 . 1 8 5 !  . 4 9 2
1 41 1 9 6 0 1 . 3 1 9 2 . 0 8 9 1 , 8 5 6 . 5 4 3 . 4 0 7 1 . 2 0 8 . 5 7 9 . 4 2 9 , 4 7 8 . 3 5 0

IPlfl 1 0 ,oon 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 . 3 8 4 . 3 1 4 . ? 4 4 . 2 4 4 1 . 5 0 4 . 3 5 0
1 2 1 8 1 8 9 0 . 7 8 5 . 7 0 0 .  7 0 0 . 4 5 5 1 . 0 8 6 1 . 5 4 2 . 8  76 1 . 4 7 3 . 5 9 6 . 5 9 6
1 2 1 8 1 9 0 0 1 . 1 2 8 . 7 7 2 . 3 1 6 . 6 6 7 1 . 6 8 7 1 . 4 4 1 3 . 1 2 9 2 . 2 8 6 1 . 0 9 0 1 . 8 6 5
1 2 1 8 1 9 1 0 . 9 8 5 . 6 3 3 1 . 6 9 0 . 8 4 5 . 4 2 ? 1 . 0 5 7 . 6 6 9 1 . 7 2 8 . 6 7 0 . 9 8 8
1 2 1 8 1 9 2 0 2 . 4 7 0 1 . 8 7 1 . 6 3 5 2 . 0 1 3 1 . 3 0 7 , 7 0 6 . 9 0 9 . 3 5 3 . 7 4 2 1 . 0 2 6
! 2 1 « 1 9 3 0 . 1 7 7 . 9 5 6 2 . 2 3 1 1 . 0 6 3 2 . 1 9 7 . 4 9 6 . 8 8 6 1 . 5 2 5 . 8 1 6
1 2 1 8 1 9 4 0 . 4 2 5 . 4 9 7 1 . 9 8 8 1 . 6 3 3 , 9 ? 3 . 5 6 8 , 6 3 9 1 . 0 6 6 . 4 2 6 1 . 7 0 7
1 2 1 8 I9 6 0 1 . 0 8 2 . 6 7 6 . 5 6 9 . 4 2 7 . 7 1 2 . 8 1 9 2 . 3 1 7 . 6 7 7 . 8 4 2
1 2 1 8 1 9 6 0 . 6 7 8 1 . 6 0 6 . 9 2 8 . 7 5 0 . 7 MS 1 . 6 4 3 . 6 0 7 . 5 0 0 . 4 2 9 1 . 2 1 6

1 2 2 9 1 9 1 0 . 6 8 4 . 3 0 1 . 3 7 3 . 4 0 6 . 2 5 6 . 3 6 3 . 5 0 3 . 7 8 5 1 . 2 3 7 . 5 2 5
1 2 2 9 1 9 2 0 . 6 6 0 1 . 2 0 6 . 6 0 9 2 , 1 3 5 2 . 2 5 1 . 3 9 9 1 . 9 5 0 . 7 2 1 1 . 3 6 6 1 . 5 4 8
1 2 2 9 1 9 3 0 . 5 3 9 . 9 0 S 1 . 9 0 7 1 . 1 7 9 2 . 4 6 3 1 . 5 8 9 1 . 3 9 5 2 . 1 3 7 . 9 5 6
1 ? 3 9 1 9 4 0 . 3 2 6 . 4 4 1 1 . 5 2 0 1 . 3 6 4 . 5 1 8 . 8 0 1 , 8 2 4 1 , 4 9 5 . 5 6 0 1 . 9 4 8
1 2 2 9 1 9 S 0 1 . 1 6 0 1 . 7 5 7 . 6 S 0 . 7 5 8 , 4 B 4 . 4 S 4 1 . 0 6 2 . 8 4 4 . 7 6 0 1 . 1 7 1
1 2 2 9 1 9 ^ 0 1 . 0 6 0 I . 7 2 2 1 . 2 2 6 1 . 1 6 7 . 4 0 3 . 7 5 2 . 6 4 7 , 5 4 4 . 6 8 9 . 7 8 2

1 2 6 4 1 9 0 2 0 , 0 0 0 0 . 0 0 0 . 6 3 3 . 7 6 4 . 8 1 0 . 5 6 8 1 . 1 3 1 . 5 8 5 . 3 8 1 . 9 7 4
1 2 6 4 1 9 1 0 ! . 0 7 8 . 8 6 3 1 . 2 4 6 1 . 4 6 5 , 5 6 2 1 . 2 4 4 . 6 2 5 . 4 6 8 1 . 2 7 6 . 5 7 8
1 2 6 4 1 9 2 0 1 . 5 9 3 1 . 1 1 0 . 9 1 7 1 . 6 2 0 . 7 9 7 . 2 2 7 . 0 9 6 1 . 4 5 2 1 . 7 4 1 . 4 5 3
1 2 6 4 19.80 1 . 7 0 0 1 . 3 8 8 . 7 7 3 1 . 5 5 5 . 9 S 9 1 . 2 0 6 1 . 3 0 3 1 . 4 5 3 1 . 4 8 8 1 . 8 8 8
1 2 6 4 1 9 4 0 1 . 2 1 8 2 . 3 2 1 1 . 7 3 8 1 , 4 4 2 1 . 1 6 9 1 , 0 ?B 1 . 2 2 6 1 . 3 5 7 1 . 6 7 0 1 . 0 9 8
1 2 6 4 1 9 9 0 . 9 6 S . 6 -TO , 9 6 0 . 9 5 7 . 8 7 7 , 6 .37 . 8 0 2 . 5 2 8 . 5 7 7 . 3 1 2
1 2 6 4 I9 6 0 . 6 8 0 . 8 8 3 . 6 4 4 . 8 6 5 1 . 1 0 6 . 9 2 6 , 6 6 4 . 5 2 5 . 7 7 1

1 2 8 7 1 9 0 9 0 . 0 0 0 0 , 0 0 0 o.ono 0 . 0 0 0 c.ooo 0 . 0 0 0 o.ono 0 . 0 0 0 0 . 0 0 0 . 5 5 2
l? 8 7 1 9 i 0 • 0  0 0 1 . 6 0 4 . 7 5 4 . 9 7 0 , 9 8 4 . 7 6 8 1 . 5 6 3 . 8 2 2 . 4 0 4
1 2 8 7 1 9 2 0 1 . 7 8 8 2 . 0  75 . 3 9 0 2 . 2 7 8 1 .  7 9 2 . 4 3 1 1 , 8 6 0 . 4 4 4 . 4 4 4 1 . 1 1 8
1 2 8 7 1 9 3 0 . 4 5 8 . 2 6 9 . 5 6 6 1 . 2 5 3 . 7 8 1 1 . 7 1 2 . 6 2 0 . 8 2 2 1 . 2 1 3 . 6 6 0
1P P 7 1 9 ^ 0 1 ? , \ ^ 9 1 . 4 1 5 1 , 1 8 6 . 9 3 0 . 5 9 3 1 . 7 1 2 . 5 6 6 1 . 7 1 2
l? B 7 1 9 S 0 . 6 2 0 1 . 2 1 3 , 6 0 6 , 5 3 9 . 4 7 1 . 7 8 1 . 9 0 3 1 . 6 8 5 . 9 0 3 . 9 1 6
1 2 8 7 I9 6 0 1 . 0 9 1 1 . 2 5 3 1 . 1 3 2 1 . 0 5 1 , 9 0 3 1 . 5 3 6 , 4 9 8 . 6 3 3 . 7 6 8 1 . 0 6 4

1 2 9 4 1 8 9 0 1 . 3 4 6 . 6 0 ? . 2 9 5 . 4 5 8 . 9 1 9 . 5 1 5 . 5 4 4 . 5 7 4 . 4 9 3
1 2 9 4 1 9 0 0 , 7 9 0 1 . 2 9 8 , ? 0 9 1 . 2 5 2 1 . 0 3 3 1 . 0 3 7 1 . 8 0 0 1 . 5 2 5 . 8 5 0 1 . 9 9 1
1 2 9 4 1 9 1 0 . 7 1 8 . 7 7  8 1 . 5 8 ? 1 , 0 9 / 1 . 1 3 0 1 . 7 1 6 1 . 2 8 4 1 . 7 2 9 , 9 7 0 . 7 3 8
1 1 9 2 0 1 . 8 6 7 2 . 1 7 2 . S 6 7 ? . 4 R 9 1 . 5 0 5 . 5 1 3 1 . 6 9 9 . 6 3 9 . 8 5 6 1 . 1 3 6
1 P 9 i* 1 9 3 0 . 0 6 0 . 6 8  3 1 . 4 3 5 . 5 3 2 1 . 4 4 7 . 4 4 2 . 8 8 8 1 . 4 0 1 . 5 4 3
\ ? .9 ^ 1 9 4 0 . 1 9 ? . 7 7 8 1 . 3 2 7 1 . 2 6 8 . 6 8 5 , 4 ? 6 . 4 2 8 1 . 3 2 2 . 9 3 0 2 . 1 3 4
1 ? 9 ^ 1 9 5 0 , 9 0 0 1 . 3 4 5 . 9 1 2 . 5 0 9 . 3 7 5 , 4 4 5 . 9 2 8 2 . 1 4 2 . 9 7 1 . 9 4 1

1 9 6 0 1 . 0 8 5 1 . 6 1 8 . 5 3 2 . 5 7 0 . 4 6 5 . 8 9 9 . 8 6 7 1 . 0 5 3 . 7 3 0

1 2 0 6 1 9 1 7 n . 0 0 0 o.noo 0 , 0 0 0 0 . 0 0 0 0 , 0 0 0 0 . 0 0 0 0 . 0 0 0 2 . 3 5 4 . 6 1 0 . 3 9 1
1 2 0 6 1 9 2 0 1 . 2 9 0 1 . 1 4 9 . 7 1 4 1 . 0 8 8 . 7 0 8 . 6 3 1 . 9 5 0 1 . 4 3 7 . 6 0 4 . 5 7 7
1 2 0 6 1 9 3 0 1 . 1 0 3 . 8 6 2 . 7 0 P, . 8 2 1 . 6 9 2 . 5 7 2 . 8 9 7 . 8 8 9 . 8 1 7 , 7 5 0
1 2 0 6 1 9 4 0 . S O S 1 . 1 3 7 1 . 4 2 6 1 . 2 0 7 ! . 5 0 9 1 . 1 6 2 2 . 0 1 6 . 7 6 4 1 . 4 4 4
1 2 0 6 1 9 5 0 . 6 ;^? 1 . 5 7 5 1 . 3 0  3 . 7 5 3 . 7 7 9 . 7 6 3 . 6 7 9 1 . 7 3 2 1 . 0 5 8 1 . 2 9 3
1 2 0 6 1 9 6 0 . 9 5 5 1 . 4 5 5 .  ? 8 7 . 8 6 8 . 5 3 7 1 , 2 1 7 . 6 0 9 . 5 2 1 . 8 7 3 1 . 1 7 0

= = = = .-= =: = = = = = = = = = = = .= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  = ;
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« ITTFPBf>USH

STANnapr ) T7 FD  WIDTH  DATA
(s t a n d a p d i z f o  o n  a LINFAR  PFGRFSSION )

i n Y F A R 0 1 2 3 4 s 6 7 B 9

B 7 8 1 9 2 7 o . o o n n . o O O 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 . 7 5 7 . 2 7 0 . 6 3 2
8  T B 1 9 3 0 . 8 5 0 1 . 0 6 1 . 9 8 1 . 4 9 8 1 . 2 2 6 1 . 0 2 5 . 3 8 6 . 6 6 3 . 6 6 3 , 4 8 3
8 7 8 1 9 4 0 . 5 3 2 « 8 5 5 1 . 2 2 5 . 7 7 8 1 . 2 6 6 1 . 5 9 3 1 . 0 5 7 1 . 8 8 2 1 . 0 0 6 ? . 0 8 2

8 7 8 1 9 5 0 2 . 0 0 7 2 . 5 1 6 1 , 6 7 1 1 . 8 1 6 . 2 5 6 . 9 9 0 . 8 1 9 1 . 1 0 2 I  . 6 9 0 . 8 7 9

8 7 8 1 9 6 0 . 9 7 8 1 . 7 6 2 1 . 0 8 5 . 3 7 8 . 3 5 3 . 9 2 7 . 5 7 0 . 6 2 5 . 3 5 9 . 5 9 2

? 0 < . 0 1 9 8 5 O . O n o 0 . 0 0 0 ■ 0 . 0 0 0 O . O O O 0 . 0 0 0 . 2 2 3 . 3 8 8 1 . 1 5 0 1 . 1 9 8 . 5 8 1

2 0 4 0 1 9 4 0 . 8 5 6 . 8 4 0 . 6 1 2 . 9 1 3 1 . 2 1 7 1 . 1 5 9 . 5 8 3 1 . 5 8 5 1 . 3 7 6 1 . 0 9 8

2 0 4 0 1 9 5 0 1 . 3 0 6 I  . 2 4 5 1 . 5 6 3 1 . 6 9 7 . 6 1 1 1 . 9 8 0 1 . 6 6 9 2 . 0 9 6 1 . 7 6 1 . 9 7 9

? 0 4 0 1 9 6 0 . 5 1 6 . 8  7 3 . 7 3 6 . 5 5 0 . 6 2 5 . 9 9 2 . 6 3 3 . 7 3 5 , 1 7 2 . 5 7 1

2 0 0 6 1 9 0 1 0 . 0 0 0 . 2 5 5 . 1 6 6 , 3 6 5 . 3 7 6 . 3 6 5 . 7 6 8 . 6 9 0 . 8 0 5 1 . 3 2 3
2 0 0 6 1 9 1 0 . 3 7 3 . 2 3 0 . 7 1 8 . 4 8 8 1 , 2 6 6 . 6 0 3 . 4 5 9 . 8 6 1 1 . 3 5 0 . 6 3 0
2 0 0 6 1 9 2 0 1 . 3 7 5 1 . 6 8 6 1 .  1 6 8 2 . 0 0 9 2 . 3 8 1 . 9 7 5 2 . 0 0 8 . 8 0 3 . 6 5 9 . 5 7 3
2 0 0 8 1 9 3 0 . 5 4 4 1 . 6 0 5 2 . 9 8 0 2 . 8 3 6 2 . 7 5 0 2 . 2 3 4 1 . 6 6 0 1 . 2 0 2 . 8 8 7 1 . 3 6 5
2 0 0 6 1 9 6 0 . 9 6 6 1 . 0 5 7 1 . 6 5 9 1 . 8 3 0 , 6 8 6 . 7 6 3 . 7 7 1 1 . 2 5 7 . 7 6 3 1 . 3 1 6

2 0 0 6 1 9 5 0 . 9 6 2 1 . 6 5 5 . 8 8 5 . 8 8 5 . 6 8 5 . 9 9 9 . 6 2 7 . 8 5 6 . 7 6 1 . 5 7 0
2 0 0 5 1 9 6 0 . 5 1 3 . 9 6 9 . 7 1 2 . 5 6 1 . 4 8 4 , 7 6 9 , 5 9 8 . 6 5 5 . 5 6 1 . 6 2 7

2 2 8 4 1 9 2 0 1 . 9 7 2 . 5 5 2 . 3 1 6 . 6 0 6 1 . 1 6 2 . 6 9 7 . 6 7 ! . 7 3 2 . 8 7 3 , 5 2 ?

2 2 1 4 1 9 3 0 . 4 6 5 . 5 6 3 . 6 7  3 . 7 6 1 ,  7 2 0 •  6 6 6 . 5 5 0 1 . 2 2 9 1 . 0 6 6 1 . 3 6 6

2 2 1 6 1 9 6 0 . 9 6 2 1 . 5 9 6 1 . 5 8 6 2 . 0 9 1 1 . 6 6 5 t .  7 9 1 . 9 1 6 . 6 7 1 1 . 0 9 5 1 . 0 0 1

2 2 8 4 1 9 5 0 1 . 3 3 2 1 . 6 2 7 1 . 2 1 3 1 . 0 1 6 . 5 6 2 1 . 0 6 2 1 . 3 5 7 1 . 8 0 5 1 . 2 2 9 , 8 1 2

2 2 3 6 I 9 6 0 . 6 4 8 . 7 0 9 1 . 0 5 6 . 5 0 1 1 . 1 1 5 . 9 1 8 . 5 6 7 . 6 9 0 . 6 1 3 i . 1 1 9

2 2 6 7 1 9 2 5 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 . 7 8 6 . 3 0 3 . 3 2 5 . 2 9 3 . 3 6 0

2 2 6 7 1 9 3 0 . 4 6 8 . 5 0 6 . 9 4 6 1 . 1 7 6 1 . 6 2 3 1 . 1 1 6 1 . 1 2 3 1 . 0 8 3 1 . 2 6 9 1 . 5 2 1

2 2 6 7 1 9 6 0 1 . 5 6 6 1 . 9 1 3 1 . 5 0 0 1 . 8 3 9 1 , 0 6 3 1 . 0 9 0 . 4 8 7 . 3 R 0 1 . 2 2 6 1 . 0 9  3

2 2 4 7 1 9 5 0 1 . P I  3 1 . 2 7 6 . 9 0 3 1 . 7 2 8 . 6 6 2 1 . 3 0 6 1 . 3 0 9 1 . 3 6  7 1 . 0 1 6 . 2 6 2

2 2 4 7 I 9 6 0 .  8 5 9 . 8 6 4 , 8 5 5 . 6 4 6 1 . 2 7 9 . 9 6 1 , 7 0 6 . 8 5 8 . 8 1 8 . 9 8  1

5 2 2 1 9 0 4 o . o o n 0 . 0 0 0 0 , 0 0 0 0 . 0 0 0 1 . 5 « 3 , 7 8 8 1 . 0 3 0 .  7 3 2 . 5 8 3 . 8 2 3

S 2 2 1 9 1 0 . 8 2 0 1 . 2 9 7 . 9 5 6 . 6 6 7 . 5 6 9 . 9 6 5 •  5 6 4 1 . 0 7 8 1 , 2 1 6 . 2 7 9

5 2 2 1 9 2 0 1 . 3 6 9 I . 6 6 1 . 5 0 5 2 . 1 5 1 . 6 8 6 « 4 S 4 . 9 0 6 . 6 3 1 1 . 3 9 1 1 . 0 2 8

5 2 2 1 9 3 0 1 . 1 1 3 1 . 5 5  3 . 6 1 9 1 . 3 2 1 1 . 1  8 6 1 . 5 7 6 . 9 S 8 1 . 9 0 9 ! . 2 5 3 , 5 5 9

5 2 2 1 9 4  0 . 6 7 2 1 . 2 4 0 1 . 1 0  7 1 . 6 8 5 1 . 5 2 2 1 . 1 3  7 . 6 6 1 1 . 0 8 7 . 5 8 3 1

5 2 2 1 9 5 0 . 5 3 5 . 9 8 9 . 6 5 7 . 9 0 1 . 5 7 1 . 8 1 3 1 . 0 1 3 1 . 5 3 6 1 . 6 8 9 . 8 6 2

5 2 2 1 9 6 0 . 7 1 9 I  . 6  3 3 . 9 1 3 . 9 1 0 ,  7 4 9 1 . 2 9 6 . 9 6 0 . 8 9 7 , 7 7 8 . 6 5 9

5 3 6 1 9 0 5 0 . 0 0 0 0 . 0 0 0 0 , 0 0 0 0 . 0 0 0 0 . 0 0 0 , 5 3 6 . 5 2 7 1 . 0 6 2 1 . 3 7 2 1 . 0 5 8

5 8 4 1 9 1  n . 9 6 2 . 8 2 6 . 8 1 8 . 5 2 6 1 , 7 5 6 1 . 1 6 2 . 7 7 9 1 . 3 6 7 . 7 6 1 . 6 1 6

5 3 < * 1 9 2 0 1 . 3 7 5 1 . 5 6 7 1 . 2 7 5 1 . 1 9 0 , 9 2 7 . 9 S 3 1 . 0 6 8 1 . 1 0 ? 1 . 0 9 5 I , 5 5 9

5 8 4 1 9 8 0 1 . 2 0 5 1 , 6 2 9 1 . 2 8 3 i  , 4 6  7 . 9 0 4 1 . 2 6 7 . 6 3 3 . 6 0 8 . 4 9 7 . 6 0 0

5  8 4 I 9 6 0 . 5 1 9 . 6 3 5 .  7 8 0 . 5 9 5 . 8 2 5 1 . 0 8 1 , 6 9 5 1 . 2 9 3 1 . 1 6 0 , 8 7 6

5 3 6 1 9 5 0 1 . 1 2 1 . 5 0 6 1 . 1 5 8 1 . 0 6 7 , 3 7 9 1 . 2 1 1 1 . 2 8 2 1 . 9 3 6 1 . 8 6 7 . 7 8 2

5 8 4 I 9 6 0 . 5 0 2 1 . 5 6 5 , 9 9 4 1 . 1 1 6 . 5 5 2 , 9 9 8 . 7 6 3 1 . 0 3 2 1 . 0 0 0 . 6 7 8

2 1 5 9 1 9 1 6 O . O n o 0 . 0 0 0 0 . 0 0 0 C . 0 0 0 0 . 0 0 0 0 . 0 0 0 1 . 0 6 1 , 5 8 0 , 7 9 9 . 6 3 6

2 1 5 9 1 9 2 0 . 9 2 1 . 7 9 8 . 6 0 7 . 6 6 9 1 . 0 0 6 . 7 5 2 . 8 6 2 . 8 9 7 . 6 9 1 . 3 8 7

2 1 5 9 1 9 3 0 . 4 7 5 . 2 8 3 . 6 9 6 . 6 7 4 , 8 4 7 1 . 0 7 5 . 6 4 9 1 . 1 0 7 1 . 3 8 1 . 9 0 9

2 1 5 9 1 9 4 0 1 . 0 6 7 1 . 6 1 0 1 . 7 5 6 2 . 2 5 3 2 , 1 7 6 1 . 2 0 6 2 . 1 5 2 1 . 0 0 0 1 . 9 2 9

2 1 5 9 1 9 5 0 . 9 5 6 1 . 9 3 8 1 . 0 0 8 1 . 1 6 3 . 4 0 9 1 . 3 5 9 , 5 6 6 1 . 0 2 8 , 7 6 0 . 6 1 8

2 1 5 9 I 9 6 0 . 5 2 2 1 . 6 6 1 . 8 9 0 . 8 6 0 . 6 5 5 1 . 2 1 2 . 5 5 8 . 2 5 5 . 3 5 8 . 6 6 7

2 1 « f i 1 9 1 5 0 . 0 0 0 0 . 0 0 0 0 , 0 0 0 0 . 0 0 0 0 , 0 0 0 . 4 3 6 , 5 5 9 . 7 6 3 . 7 7 9 . 5 0 1

2 1 8 8 1 9 2 0 . 7 6 5 , 9 0 0 • 6 4 4 . 6 6 1 . 3 9 2 . 2 0 7 . 5 0 5 . 6 2 6 . 6 0 6 . 3 7 3

2 i n « 1 9 3 0 . 4 2 4 . 5 3 2 . 4 6 2 , 7 9 0 , 8 8 2 . 9 7 0 1 . 5 0 6 1 . 7 5 6 1 . 8 6 6 1 . 3 8 7

2 I H 8 1 9 4 0 1 . 5 5 3 1 . 5 2 3 1 . 8 9 0 2 , 5 6 2 1 . 6 8 6 2 . 3 6 1 . 8 6 5 1 . 9 5 9 1 . 3 6 0 1 • 6 4 6

2 1 8 8 1 9 5 0 1 . 0 7 2 1 , 5 9 2 1 . 1 3 5 . 8 6  7 . 2 6 5 , 9 5 2 . 9 3 8 1 . 0 6 9 . 9 1 0 . 8 2 7

2 1 6 B I 9 6 0 , 4 8 5 . 9 2 3 . 8 9 3 . 9 6 4 . 6 3 9 1 . 3 1 1 . 6 3 1 . 6 3 0 . 3 8 9 . 6 9 1

: v  =  =  =  =: =  .■= =  =: = = = = r = = = — — — = =  =  =  = = r = : ::  =  =  =  =  =  ;5 : =  =  = :5 : =  =
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niTTFRRRUSH

STANOARDIZED  PINO  WIDTH  DATA 
(STANDARDIZED  ON  A LINEAR  REGRESSION )

ID YF. 4P 0 1 2 3 4 5 6 7 8 9

1 9 1 4 0 * 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 3 . 5 4 8 . S 89 . 6 2 3 . 4 7 5 . 9 1 0 . 1 4 5
' •I'i 19 20 . S4 2 . 5 4 0 . 3 9 4 1 . 1 0 8 . 9 ? 6 . 6 3 8 1 . 3 4 3 . 8 1 0 1 . 3 3 4 1 . 2 9 4
4 1 5 19 30 1 . 5 3 3 1 . 4 5 8 . 8 3 0 1 . 0 6 9 1 . 1 3 4 1 . 0 9 6 . 7 1 6 1 . 0 2 0 , 9 4 9 . 6 0 8
4 1 S 10 40 . 4  n . 7 3 0 . 9 6 9 1 . 0 6 6 . 9 6 3 1 . 8 5 3 . 6 2 6 1 . 1 8 3 . 6 5 5 . 9 1 4
4 1 S 1 9 5 0 . 6 1 0 1 . 2 9 7 . 9 7 0 1 . 2 8 9 . 7 3 8 1 . 3 1 2 1 . 1 8 0 2 . 0 0 4 1 . 3 6 3 1 . 3 2 7
4 1 5 1 9G 0 1 . 1 3 4 1 . 6 9 5 1 . 0 0 1 . 5 9 2 . 6 8 4 . 9 3 0 . 8 6 5 . 7 7 0 . 7 0 6 . 4 2 8

4 A9 1 9 0 3 0 . 0 0 0 0 , 0 0 0 0 . 0 0 0 . 4 8 3 . 2 4 1 . 2 4 2 . 3 4 6 . 1 7 3 . 3 4 7 . 5 2 1
4 4 9 19 10 . 5 9 1 . 4 5 3 . 8 3 7 1 . 0 1 3 1 . 1 5 4 . 7 0 0 1 . 1 5 7 1 . 4 0 4 1 . 2 3 0 . 3 1 6
4 4 9 19 20 1 . 1 9 0 1 . 9 0 5 . 8 4 8 3 . 4 3 1 2 . 7 2 7 . 7 8 0 2 . 3 4 3 1 . 6 3 5 1 . 2 1 0 . 8 9 1
4 4 9 1930 1 . 3 2 0 . 6 4 3 . 8 9 4 . 9 6 7 . 7 5 3 1 . 6 8 8 . 7 5 5 1 . 2 6 0 1 . 3 3 4 . 9 7 4
4 4 9 1 9 4 0 • SOS 1 . 2 6 6 1 . 7 3 9 1 . 2 6 9 • 1 . 3 8 0 1 . 4 9 1 1 . 1 6 5 2 . 2 6 1 . 6 5 7 1 . 0 2 3
4 4 9 19 50 . 8 4 ? 1 . 8 6 9 . 5 1 3 . 9 1 8 . 3 3 1 . 4 4 2 . 5 9 0 1 . 1 8 2 . 8 1 3 . 7 0 3
4 4 9 1 9 6 0 . 6 3 0 1 . 1 1 4 . 8 9 2 . 5 2 1 . 4 8 4 . 9 3 3 . 5 9 8 . 8 2 3 . 6 7 4 . 5 6 2

4 0 9 1 9 1 6 O.ono 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 1 . 2 7 6 . 2 9 4 . 9 1 2 1 . 1 0 6
4 0 9 1 9 2 0 . 7 ^ 8 1 . 3 9 9 . 3 5 5 1 . 1 7 1 . 7 3 3 . 6 8 6 1 . 1 3 1 . 8 9 5 . 9 2 1 1 . 0 2 1
4 0 9 1930 . 9 0 1 . 4 6 3 . 4 5 9 . 4 1 9 . 7 2 6 . 9 2 3 . 5 7 5 . 9 3 8 . 8 2 9 . 7 5 5
4 0 9 1 9 4 0 . 7 0 1 1 . 3 R5 1 . 5 3 ? 1 . 4 8 5 2 . 2 5 4 2 . 4 8 1 1 . 1 9 8 1 . 0 9 6 . 8 1 4 1 . 1 3 6
4 0 9 1 9 5 0 1 . 4 2 2 1 . 2 6 3 1 . 3 9 7 1 . 4 1 4 . 8 5 8 1 . 5 3 2 1 . 4 3 4 1 . 2 2 7 1 . 4 6 6 1 . 2 3 4
4 0 9 1 9 6 0 . 9 7 9 1 . 2 9 5 . . 6 1 5 . 7 9 6 . 5 2 6 . 6 5 3 . 7 2 6 . 5 6 6 . 3 8 3 . 2 0 2

? 2 ? 1 1 9 1 0 . 9 2 3 . 4 6 3 . 9 6 8 . 9 2 6 1 . 1 4 8 1 . 3 3 9 1 . 8 5 4 1 . 2 3 2 1 . 4 6 2 . 6 1 4
? 2 ? 1 19 20 1 . 5 9 1 . 8 5 1 . 7 6 5 . 7 0 9 . 8 6 5 . 7 6 0 1 . 0 1 8 . 8 1 5 . 8 4 4 . 7 1 4
? 2 ? 1 1 9 3 0 . 8 8 8 . 8 1 9 . 9 4 6 1 . 0 9 3 . 9 6 7 . 8 7 2 . 7 7 9 . 7 8 4 . 6 7 3 . 6 9 2
2 2 2 1 1 9 4 0 . 4 4 0 . 8 8 4 . 7 3 8 1 . 0 7 7 1 . 2 6 4 1 . 1 9 8 1 . 3 0 1 1 . 4 8 0 1 . 1 9 3 1 . 1 9 6
22 21 1 9 5 0 1 . 0 3 5 1 . 1 9 1 1 . 2 5 8 1 . 3 9 8 . 5 1 8 . 8 3 7 . 8 6 5 1 . 4 7 1 1 . 4 2 4 1 . 5 5 4
2 2 2 1 I9 6 0 1 . 3 4 3 1 . 4 3 3 1 . 0 3 3 . 6 8 5 . 6 3 1 1 . 0 9 2 . 6 9 7 . 8 4 6 . 6 5 4 . 8 1 3

2 2 2 2 19 10 . 7 0 4 . 3 7 5 . 3 8 5 . S6  7 . 7 0 7 . 6 2 7 . 6 9 4 . 6 3 3 1 . 0 8 0 . 4 9 4
2? ? ? . 19 20 . 9 8 8 1 . 1 0 8 . 4 5 4 1 . 1 1 3 1 . 0 3 2 . 6 6 6 1 . 4 1 5 1 . 2 1 5 1 . 0 1 7 . 9 4 8
2 2 2 2 1 9 3 0 . 7 8 9 . 7 8 1 . 7 6 1 I . 0 1 2 . 9 7 7 1 . 1 2 2 1 . 0 6 3 1 . 1 5 0 1 . 0 5 8 . 8 6 3
2 2 2 2 19 40 . 7  72 1 . 1 8 0 1 . 3 6 -* 1 . 4 8 6 1 . 2 2 8 1 . 3 0 2 1 . 0 3 8 1 . 6 3 1 1 . 0 9 0 1 . 5 1 7
2 2 2 2 1 9 5 0 1 . 0 7 4 1 . 4 1 7 1 . 0 2 3 . 8 0 4 . 4 4 1 . 8 0 7 . 9 0 5 1 . 2 6 3 1 . 2 2 7 . 9 8 9
2 2 2 2 1960 1 . 1  )2 I . 5 5 8 1 . 1 5 9 . 5 7 2 . 7 0 4 1 . 0 7 1 . 5 3 9 . 7 5 8 . 5 7 6 . 7 7 1

2 2 2 3 l« rt4 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 . 3 8 4 . 3 1 4 . 2 4 4 . 2 4 4 1 . 5 0 4 . 3 5 0
2 2 2 3 1P9 0 1 . 1 9 1 . 5 2 3 . 6 7 1 . 3 7 5 . 7 7 2 1 . 2 3 1 . 6 9 6 1 . 0 0 9 . 5 8 5 . 5 4 5
2 2 2 3 1900 . 9 6 1 . 7 8 6 . 3 3 5 . 7 0 2 . 9 5 5 . 7 0 8 1 . 2 4 5 1 . 0 0 5 . 7 7 5 1 . 1 3 8
2 2 2 3 1 9 1 0 . 7 3 9 1 . 0 9 1 . 8 0 7 1 . 1 6 3 . 8 8 9 . 7 9 5 1 . 1 0 2 . 9 6 7 . 5 3 2
2 2 2 3 1 9 ? 0 1 . 3 2 6 1 . 3 6 8 • 6 6 4 1 . 6 4 1 1 . 2 8 7 . 6 1 5 1 . 1 6 5 . 8 2 7 . 8 7 6 . 8 4 0
2 2 2 3 1 9 3 0 . 0 0 5 . 8 1 ? . 8 8 8 1 . 2 4 5 1 . 0 4 4 1 . 3 0 2 . 8 3 6 1 . 1 1 3 1 . 2 0 6 . 9 1 6

19 40 . 7 5 1 1 . 1 8 0 1 . 4 5 0 1 . 5 1 8 1 . 2 4 6 1 . 3 4 5 . 8 2 7 1 . 4 3 2 . 9 2 0 1 . 4 1 1
2 2 2 3 1 0 5 0 1 . 0 4 8 1 . 4 2 5 1 . 0 0 9 1 . 0 4 0 . 5 2 9 . 9 8 6 . 9 9 8 1 . 4 6 8 1 . 1 0 2 . 8 3 8
2 ? ? 3 1 9 6 0 . 7 4 3 1 . 2 8 8 . 9 4  3 . 7 4 4 . 6 7 8 1 . 0 3 3 . 6 7 3 . 6 9 3 . 6 0 7 . 7 3 8

2 2 5 0 1 8 8 4 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 . 3 8 4 . 3 1 4 . 2 4 4 . 2 4 4 1 . 5 0 4 . 3 5 0
2 2 5 0 12 90 1 . 1 9 1 . 5 2 3 . 6 7 1 . 3  75 . 7 7 ? 1 . 2 3 1 . 6 9 6 I . 0 0 9 . 5 8 5 . 5 4 5
2 2 5 0 19 00 . 9 6 1 .  78 6 . 3 3 5 . 7 0 2 . 9 5 5 . 7 0 8 1 . 2 4 5 1 . 0 0 5 . 7 7 5 1 . 1 3 8
2 2 5 0 19 10 . 7 4 5 . 5 5 3 . 8 8 1 . 7 3 5 1 . 0 1 9 . 8 3 8 . 8 5 9 . 9 7 1 1 . 0 4 6 . 5 2 5
2 2 5 0 19 20 1 . 2 4 3 1 . 2 2 4 . 6 0 0 1 . 3 3 7 1 . 1 3 9 . 6 5 0 1 . 2 6 4 1 . 0 0 6 . 9 3 7 . 8 9 8
2 2 5 0 19 30 . 7 0 3 . 7 9 7 . 8 3 ? 1 . 1 1 3 1 . 0 0 1 1 , 1 6 0 . 9 9 0 1 . 0 8 3 1 . 0 5 7 . 8 5 8
2 2 5 0 1 9 4 0 . 7 1 6 1 . 1 3 7 1 . 3 0 5 1 . 4 3 8 1 . 2 4 0 1 . 3 0 3 . 9 9 7 1 . 5 3 5 1 . 0 4 1 1 . 4 1 0
2 2 5 0 19 50 1 . 0 5 0 1 . 3 8 7 1 . 0 5 ? . 9 7 9 . 4 8 5 . 8 7 8 . 9 3 4 1 . 3 7 0 1 . 2 0 9 1 . 0 1 5
2 2 5 0 1 9 6 0 1 . 0 1 7 1 . 4 3 9 1 . 0 6 0 . 6 5 3 . 6 8 3 1 . 0 6 0 . 6 1 2 . 7 4 6 . 5 9 9 . 7 6 5
2 2 5 0 1 9 5 0 1 . 0 5 0 1 . 3 8 7 1 . 0 5 2 . 9 7 9 . 4 8 5 . 8 7 8 . 9 3 4 1 . 3 7 0 1 . 2 0 9 1 . 0 1 5
2 2 5 0 1 9 6 0 1 . 0 1 7 1 . 4 3 9 1 . 0 6 0 . 6 5 3 . 6 8 3 1 . 0 6 0 . 6 1 2 . 7 4 6 . 5 9 9 . 7 6 5

: = = = = =: ss= = = =  =  = ==r= = = = = = = = = = = = = = = = = =
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PONOfROSA  PINR

STANOAPDFZEn  RING  WIDTH  DATA 
(STANDARDIZED  ON  A LINEAR  REGRESSION )

ID YRAi^ 0 1 2 3 4 5 6 7 8 9

11 2 1 AGO . 5 2 5 , 9 0 6 . 7 9 1 . 2 1 6 1 . 0 5 5 . 8 5 5 . 6 9 6 . 7 9 2 . 8 0 8 . 9 5 9
112 1 « 9 0 1 . 1 5 1 . 9 5 1 . 9 1 0 . 1 1 6 1 . 0 9 3 1 , 4 5 ft . 9 2 3 1 . 1 9 7 1 . 9 3 3 . 9 9 4
11 2 19 00 1 . 0 1 5 1 . 0 2 6 . 7 7 6 1 . 1 5 6 1 . 9 9 8 . 9 6 7 1 . 2 9 9 1 . 2 9 6 1 . 3 3 8 1 . 8 1 0
112 19 10 1 . 0 9 9 . 8 3 5 1 . 0 1 3 1 . 0 0 9 1 . 2 9 6 1 . 5 0 2 1 . 5 6 1 1 . 1 6 9 1 . 0 3 0 . 3 1 1
11 2 19 20 1 . 2 5 9 1 . 7 5 0 , 8 9 S 1 . 7 5 0 1 . 1 5 5 . 9 7 8 1 . 1 0 3 1 . 0 2 7 1 . 1 9 2 1 . 9 9 6
112 1 9 3 0 1 . 0 3 6 . 9 5 1 . 6 7 3 1 . 0 2 0 , 8 0 ft 1 . 1 5 5 . 6 6 1 1 . 1 0 7 1 . 0 1 9 . 9 8 7
112 1 9 9 0 . 8 7 7 1 . 0 9 2 1 . 3 9 8 1 . 9 1 9 1 . 9 0 3 1 . 9 3 7 1 . 2 2 6 1 . 9 9 1 . 9 5 3 1 . 3 3 9
11 2 19 50 . 6 «S 1 . 1 2 6 . 9 6 ? . 9 5 6 . 1 7 5 . 5 3 0 . 5 1 2 . 6 4 4 . 8 8 3 . 5 9 8
11 2 I9 6 0 . 7 0 6 . 7 9 8 1 . 1 7 3 . 4 4 9 . 9 1 3 1 . 0 6 8 . 3 8 1 . 7 0 3 . 7 9 2 1 . 0 9 2

113 IGSO . ? 9 0 . 3 7 7 . 4 9 6 , flR3 1 . 3 0 7 1 . 0 1 5 , 7 0 3 . 7 8 8 . 8 8 3 . 8 0 0
1 1 3 1 8 9 0 1 . 1 1 0 1 . 9 9 2 . 5 8 9 . 2 9 9 . 6 0 2 1 . 0 5 1 , 8 0 9 . 6 3 3 . 9 6 2 , 9 6 7
11 3 19 00 . « 6 9 . 9 7 5 . 7 8 6 1 . 5 8 5 1 . 9 6 1 1 . 5 0 1 1 . 7 1 0 2 . 2 1 5 1 . 1 0 2 1 . 8 0 3
113 19 10 1 . 9 6 1 1 . 1 5 1 1 . 2 6 0 1 . 9 0 1 1 . 9 2 9 1 . 9 9 3 1 . 7 1 6 1 . 0 8 2 1 . 0 9 2 . 6 5 1
11 3 1 9 2 0 1 . 1 3 5 1 . 6 7 0 1 , 2 9 3 1 . 5 9 0 1 . 9 5 6 1 . 3 2 6 1 . 3 6 2 . 6 3 7 , 9 ftft 1 . 1 6 1
113 1 9 3 0 . 7 2 7 , 9 9 6 . 6 8 3 . 9 8 2 . 9 3 1 . 8 9 3 , 5 7 6 . 8 5 0 . 8 8 5 . 7 5 3
113 1 9 9 0 . 6 1 7 1 . 1 3 0 1 . 2 5 2 1 . 1 3 1 1 . 0 6 2 1 . 1 1 8 1 . 1 3 2 1 . 0 7 5 . 8 5 7 . 9 9 2
113 1 9 5 0 . H6 S . 5 9 2 . 9 6 6 , 6 ft4 . 3 9 7 . 7 5 2 . 6 9 9 . 8 5 7 . 8 3 7 . 5 9 3
113 1 9G 0 1 . 0 0 1 . 9 9 7 . 8 9 1 . 6 7 0 . 3 5 6 . 8 8 0 . 5 5 2 . 9 6 9 . 8 8 8 1 . 0 8 5

2S 3 IflGO . 7 3 9 1 . 9 1 0 . 8 6 5 . 7 8 9 . 5 2 9 . 5 3 9 . 2 9 0 . 7 1 3 . 6 6 9 . 8 5 8
2 S 3 1G90 * P 10 . 9 7 8 , 8 9 5 . 3 6 1 . 8 2 9 1 . 8 7 9 1 . 0 5 7 1 . 1 9 7 , 9 6 6 . 8 4 6
2 S 3 1 9 0 0 1 . 2 « 9 1 . 1 1 7 . 3 5 9 1 . 0 2 8 1 . 2 3 2 1 . 1 3 6 1 . 5 9 9 1 . 0 5 2 . 9 5 5 1 . 7 6 9
2 5  3 1 9 1 0 . 7 1 6 . 9 3 3 1 . 9 7 3 1 . 3 2 6 1 . 5 0 7 1 . 8 2 9 1 . 5 5 2 1 . 3 3 0 1 . 1 2 5 . 5 5 3
2 5 3 1 9 2 0 1 . 9 3 5 2 . 9 5 6 , 9.38 2 . 0 0 6 1 . 5 7 3 . 9 6 8 1 . 3 8 1 . 6 9 4 1 . 1 5 6 1 . 3 1 1
2 5 3 1 9 3 0 1 . 3 5 3 . 9 9 3 . 9 2 1 1 . 9 2 9 . 7 7 7 . 8 1 5 . S40 . 7 1 1 1 . 0 1 1 , 4 ft9
2 5 3 19 40 . 3 1 9 . 5 6 9 . 8 2 8 . 8 2 7 1 . 1 0 6 , 9 7 R . 6 5 8 1 . 3 8 1 . 8 7 7 . 9 6 8
2 5  3 1 9 5 0 . 7 0 5 1 . 1 7 7 . 9 6 9 . 9 9 7 . 1 0 0 , 6 9 ft . 9 0 3 . 9 2 3 1 . 0 1 3 . 9 1 4
2 5 3 1 9G 0 . 7 6 0 1 . 0 2 1 . 8 6 1 . 9 9 1 . 5 5 0 , 8 9 4 , 3 9 8 . 7 9 9 . 9 5 7 1 . 5 2 5

9 ? 1 RHO , fl? 7 1 . 1 3 1 . 3 9 6 1 . 1 9 9 1 . 5 9 9 2 . 0 6 9 1 . 5 8 5 1 . 3 6 0 . 6 2 7 1 . 2 3 7
0 2 I M90 . 6 9  5 1 . 2 7 3 . 6 9 9 , ? 7 9 . 8 9 1 1 . 2 6 9 ■ . 7 5 5 . 6 5 7 . 5 0 0 . 8 3 2
9 2 1 9 0 0 1 . 0 5 5 . 9 0 5 . 9 3 9 1 . 1 9 9 1 . 2 7 9 . 8 9 2 . 6 5 6 . 9 6 9 . 5 5 9 1 . 0 6 5
9 2 1 9 1 0 . 6 7 1 . 5 1 2 1 . 2 1 2 1 . 0 5 9 1 . 0 0 0 1 . 3 3 0 1 . 2 9 1 1 . 6 6 9 1 . 3 6 2 . 3 2 2
9 2 1 9 2 0 1 . 2 9 5 1 . 7 9 1 . 6 0 2 2 . 0 1 0 1 . 0 2 5 . 7 6 2 1 . 0 2 8 . 9 7 8 1 . 2 9 7 1 . 2 2 9

1 9 3 0 , 6 1 1 . 5 6 9 1 . 2 2 9 1 . 1 6 3 , 4 Q ? 1 . 0 3 0 , 3 ? 9 1 . 0 0 9 1 . 0 5 1 . 2 3 4
1 9 9 0 . 9 5 1 1 . 0 7 3 1 . 2 3 6 1 . 1 6 1 1 . ? ? ? 1 . 5 0 7 , 4 4 9 1 . 9 3 2 . 5 6 3 1 . 4 4 2
I9 6 0 . 7 4  6 1 . 2 7 5 . 7 7 0 1 . 1 0 2 . 5 3 2 . 7 0 8 . 7 8 2 1 . 5 8 9 . 5 9 6 . 7 8 9
I9 6 0 . R 79 1 . 5 5 6 . 9 2 9 . 7 6 6 . 6 3 5 2 . 9 0 0 . 5 7 3 1 . 1 5 7 1 . 3 1 9 1 . 1 6 4

101 \ 8 ftO 1 . 9 5 9 . 6 3 5 1 . 7 5 7 1 . 6 0 0 2 . 1 1 0 1 . 0 3 9 1 . 1 7 2 . 1 6 0 1 . 4 1 0
101 1 H90 . 9 1 4 1 . 9 2 8 . 5 8 1 . 1 9 7 . 3 5 8 . 8 9 5 . 3 2 6 . 8 2 1 . 6 1 9 1 . 2 1 6
101 1 9 0 0 1 . 2 5 9 1 . 0 9 8 . 1 7 7 , 7 9 8 .HftO . 8 5 2 . 5 3 3 . 8 5 1 . 3 2 3 I . 0 0 8
101 1 9 1 0 . 7 5 0 . 7 2 3 1 . 1 2 3 1 . 1 9 9 1 . 6 3 8 1 . 5 6 5 1 . 1 2 6 1 . 3 0 1 1 . 9 9 2 . 3 6 9
101 1 9 2 0 1 . 5 6 3 2 . 1 5 3 , 8 4 S 1 . 9 2 3 1 . 1 6 5 . 4 5 0 . 8 1 2 . 7 9 7 . 8 6 3 1 . 1 8 1
101 1 9 3 0 . 7 0 2 . 7 R6 . 5 5 3 1 . 0 0 6 , 7?S 1 . 0 0 8 . 7 2 9 1 . 1 0 3 1 . 2 3 0 . 9 2 9
101 1 9 9 0 , 4 4 0 . 7 1 2 . 9 8  3 1 . 1 7 6 1 . 0 9 0 1 . 3 8 0 . 7 1 1 1 . 9 0 3 , 9 9 0 1 . 3 8 9
101 1 9 5 0 . 9 4 6 1 . 5 0 7 1 . 1 6 9 . 9 5 5 . 3 3 0 . 5 0 9 . 7 6 6 1 . 9 0 5 1 . 3 0 0 1 . 1 5 9
101 I9 6 0 1 . 0 6 2 1 . 0 7 9 1 . 3 8 7 . 6 5 2 . 6 9 9 1 . 3 9 9 . 6 3 3 . 8 2 9 1 . 0 8 9 1 . 0 7 4



144

PONDCROSA  PINE

STAHnAPOIZEn  RIME,  WIDTH  DATA 
(STANDARDIZED  ON  A LINEAR  REGRESSION )

: s s  = t: = s s s s s n s = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  :
ID YFAP 0 1 3 3 4 5 6 7 8 9

1 0 3 1 R « 0 , 4 ? 0 . 9 1 3 . 5 0 3 . 6 3 5 1 . 4 4 0 1 . 6 6 5 . 8 8 0 . 9 3 7 . 8 5 3 1 . 6 8 5
1 0 3 IPRO . 9 / 6 1 . 1 B 7 . 5 7 9 . 1 3 7 . 6 1 0 1 . 3 1 7 . 6 2 5 . 5 3 6 . 6 3 1 . 8 5 7
1 0 3 IROO 1 . 3 3 7 1 . 0 6 3 . 5 9 5 1 . 1 5 8 1 . 1 4 4 1 . 5 4 3 1 . 7 0 6 1 . 6 3 5 . 7 0 9 I . 6 6 5
1 0 3 I R I O . 7 4 5 .  ^39 . 9 7 1 . 6 3 7 1 . 3 5 0 . 9 5 5 1 . 0 6 0 1 . 3 0 8 1 . 6 7 9 . 6 3 5
1 0 3 1 R 3 0 1 . 5 4 5 1 . 8 9 5 . 5 5 1 1 . 9 8 8 1 . 7 9 8 . 6 8 7 1 . 6 2 5 . 6 0 8 1 . 2 0 3 1 . 1 3 3
1 0 3 1 9 3 0 . 9 7 6 . 7 7 4 . 8 4 4 1 . 0 1 4 . 8 7 5 1 . 1 1 4 . 8 6 2 1 . 0 3 6 1 . 1 1 0 . 6 9 4
1C3 1 9 4 0 . 4 5 5 . 6 3 3 1 . 0 6 5 1 . 3 9 8 1 . 3 4 3 1 . 3 3 1 . 7 9 4 1 . 0 5 4 1 . 1 7 5 1 . 5 9 2
1 0 3 1 9 5 0 . 4 6 1 3 . 0 3 6 1 . 0 6 8 . 9 9 8 . 5 5 9 . 7 0 0 . 6 5 6 , 9 4 9 1 .  1 30 . 7 3 0
1 0 3 1 9 6 0 . 8 6 3 . 9 0 9 1 . 0 5 7 . 5 1 3 . 6 7 4 . 9 1 8 . 6 6 3 . 7 2 8 1 . 0 1 8 1 . 0 3 5

3 3 3 I SR O . 5 4 3 . 5 1 6 . 8 5 9 . 7 3 3 . 7 1 9 . 8 1 9 . 8 3 6 . 9 0 7 1 . 1 0 8 1 . 8 0 0
3 3 3 1 R 9 0 1 . 1 3 3 1 . 3 3 0 1 . 0 6 9 . 6 7 4 1 . 0 7 4 1 . 0 0 3 1 . 3 0 3 1 . 3 0 5 1 . 6 1 9 1 . 1 7 7
3 3 3 1 9 0 0 1 . 1 3 3 1 . 3 0 1 . 4 6 ^ 1 . 4 4 0 1 . 4 5 1 , 9 7 9 1 . 4 7 4 1 . 1 6 3 . 9 7 9 . 9 3 1
3 3 3 1 9 1 0 . . 3 9 9 . 5 9 9 . 9 4 3 . 9 6 1 1 . 0 6 4 1 . 3 4 0 1 . 0 1 0 . 7 1 5 . 7 8 3 . 3 7 0
3 3 3 1 9 3 0 . 9 9 3 1 . 0 0 4 . 5 5 7 1 . 3 0 1 . 9 5 4 . 3 7 3 1 . 2 3 2 1 . 1 1 6 1 . 3 1 3 1 . 0 5 6
3 3 3 1 9 3 0 . 5 5 9 1 . 0 3 3 1 . 3 5 3 1 . 0 8 1 . 7 5 0 1 . 1 0 3 . 6 6 6 1 . 3 0 3 1 . 1 6 7 . 8 0 5
3 3 3 1 9 A 0 . 7 ^ 4 1 . 0 3 7 1 . 3 4 9 1 . 3 0 0 1 . 1 6 6 1 . 6 4 3 . 9 9 9 1 . 5 6 9 . 9 5 7 1 . 6 8 5
3 3 3 1 9 S 0 . 8 4 4 1 . 4 5 3 1 . 3 1 5 1 . 1 7 3 . 5 6 7 . 5 5 6 . 8 1 8 1 . 0 1 3 . 5 6 0 . 7 5 6
3 3 3 1 9 6 0 1 . 1 6 9 1 . 3 4 4 . 5 0 8 . 5 9 9 1 . 3 1 6 . 4 3 1 1 . 6 1 9 . 8 8 9 1 . 6 7 7 0 . 0 0 0

3 0 1 I PS O . 4 ? 4 . 4 5 9 . 5 7 0 . 8 7 5 . 9 8 9 1 . 0 7 6 . 7 4 8 . 6 7 6 1 . 3 1 2 1 . 6 3 7
3 0 1 1 R 9 0 1 . 0 9 7 1 . 0 6 6 1 . 0 3 6 . 5 3 4 . 6 4 9 . 9 1 6 1 . 0 8 7 1 . 1 3 7 1 . 1 8 5 1 . 5 1 2
3 0 1 1 9 0 0 1 . 3 4 7 1 . 3 1  7 . 7 6 0 1 . 3 3 6 1 . 0 7 7 1 . 3 0 1 1 . 6 3 5 1 . 6 1 7 . 8 8 1 1 . 3 1  1
3 0 1 1 9 1 0 . 8 9 9 . 6 9 5 . 7 6 4 , 9 9 4 . 5 5 6 1 . 6 3 3 1 . 6 0 2 1 . 1 9 4 1 . 0 6 6 . 6 1 7
3 0 1 1 9 3 0 . 6 1 4 . 5 6 3 . 8 6 6 . 9 3 9 . 9 3 3 . 7 4 8 . 8 4 1 . 7 7 5 , 7 8 8 . 6 3 6
3 0 1 1 9 3 0 . 3 4 4 . 4 9 1 . 7 3 0 . 9 3 0 1 . 1 9 4 1 . 1 6 8 1 . 1 4 3 1 . 6 8 5 1 . 7 9 9 1 . 6 3 5
3 0 1 1 9 4 0 1 . 4 7 4 1 . 6 5 3 1 . 3 1 5 1 . 8 6 4 1 . 6 6 6 1 . 6 3 3 1 . 3 2 0 1 . 5 0 2 . 8 1 0 1 . 6 3 9
3 0 1 I 9 S 0 1 . 3 1 3 1 . 3 4 1 1 . 1 3 1 1 . 1 3 7 . 3 6 6 . 7 7 0 . 6 3 5 . 8 8 3 . 8 7 5 . 6 9 3
2 0 1 1 9 6 0 . 6 3 7 . 7 1 1 . 9 1 8 . 5 0 3 . 4 4 5 . 9 3 0 . 5 7 3 . 8 4 5 . 6 5 5 . 8 0 6

3 0 3 I f i SO . 5 6 7 . 6 1 3 . 7 3 9 1 . 0 7 0 1 . 0 5 5 1 . 2 1 1 . 5 5 8 . 9 P 0 1 . 3 9 6 1 . 5 3 8
3 0 3 1 R 9 0 1 . 3 4 3 1 . 5 9 5 1 . 0 6 0 . A 3 1 . 7  7 6 1 . 0 9 8 , 8 9 | . 8 0 8 1 . 3 6 5 . 8 1 8
3 0 3 1 9 0  0 1 . 1  7P 1 . 3 1 9 . 3 8 8 1 . 4 4 3 1 .  3 0 4 1 . 1 1 6 1 . 0 3 7 1 . 7 3 4 . 8 7 3 . 9 1 5
3 0 3 1 9 1 0 ,  3 9 S . 4 9 3 . 8 5 1 . 8 9 2 1 . 1 1 6 1 . 3 8 8 1 . 0 3 5 . 9 1 8 . 7 5 6 . 1 1 7
3 0 3 l 9 ; > o . 4 0 5 . 4 5 3 . 3 6 4 . 8 5 7 1 . 0 5 1 . 8 0 9 . 9 4 5 . 9 3 7 . 7 3 6 . 6 3 9
3 0 3 1 9 3 0 . ? 9 7 . 7 1 6 . 9 1 9 1 . 3 5 4 3 . 1 4 8 1 . 7 6 3 1 . 5 9 8 1 . 6 9 6 1 . 3 1 6 1 . 2 6 6
? 0 ? 1 9<*0 1 . 3 3 3 . 9 5 3 . 9 3 6 1 . 3 5 5 1 . 3 1 7 1 . 3 9 6 1 . 4 6 1 1 . 5 9 0 1 . e 6 4 . 9 1 6
?J\?. \ 9 S 0 1 . 1 0 1 1 . 0 1 1 1 . 4 1 7 1 .  3 3 6 . 4 6 9 . 8 3 5 . 8 1 9 . 8 3 1 . 9 7 ? . 8 3 7
3 0 3 I 9 6 0 . 7 5 5 1 . 1 0 4 1 . 4 3 3 . 9 4 8 , 8 4 3 . 9 6 1 . 8 2 4 . 6 9 7 . 6 1 0 . 8 1 6

3 1 3 IRMO . 3 R P . 3 3 6 1 . 0 5 7 . 9 5 5 . 5 5 3 . 7 5 8 . 9 4 3 . 8 9 7 1 . 0 6 6 . 9 1 9
3 1 3 1 » 9 f j I . 0 9 6 1 .  31 P 1 . 0 1 7 . 3 8 4 . 8 3 1 1 . 3 8 ? . 9 3 5 1 . 1 6 2 1 . 5 3 3 1 . 0 9 8
3 1 3 1 9 0 0 1 . 1 6 9 1 . 1 3 7 . 3 3 4 1 . 0 6 4 1 . 3 6 5 . 9 7 ? 1 . 3 1 4 1 . 2 6 9 1 . 0 6 6 . 3 0 1
3 1 3 W 1  0 . 9 3 6 . 5 3 3 . 4 7 7 . 8 4 4 1 . 3 3 7 1 . 6 3 5 1 . 7 0 4 1 . 0 7 1 1 . 0 3 6 . 8 1 0
3 1 3 1 9 ? 0 . 4 3 1 . 7 9 9 . 4 9 3 1 . 3 5 9 . 5 6  3 . 8 7 8 . 8 2 0 , 6 7 4 . 6 3 3 , 4 9 0
3 1 3 1 9 3 0 . 4 1 3 . 6 9 4 1 . 0 9 8 1 . 0 0 1 1 . 8 1 9 1 . 6 5 2 1 . 4 6 9 1 . 8 4 7 2 . 0 2 9 1 . 5 7 3
3 1 3 1 9 A 0 1 . 6 3 3 1 . 4 7 7 1 . 3 1 3 3 . 1 3 1 3 .  3 5 5 3 . 1 3 3 1 . 1 0 1 1 . 6 8 4 1 . 0 3 1 1 . 6 3 3
3 1 3 1 9 5 0 1 . 1 6 6 1 . 0 7 5 . 9 6 7 1 . 1 3 0 .  3 50 . 7 0 S . 6 0 2 . 7 9 3 . 6 3 9 . 5 8 9
3 1 3 1 9 6 0 . 7 7 3 . 9 5 3 . 5 5 7 . 4 1 0 . 3 6 3 . 7 2 1 . 6 3 8 1 . 0 4 3 . 3 9 9 . 9 7 2

n i l l « 8 0 . 5 4 1 . 5 3 1 . 6 8 5 . 9 0 4 1 . 1 1 7 1 . 3 1 1 . 8 5 7 . 9 1 7 . 8 9 7 1 . 3 6 6
n i l 1 P 9 0 1 . 0 3 3 1 . 3 4 7 . 7 8 7 . 3 3 9 , 7 6 9 1 . 2 2 5 . 8 6 0 . 9 3 3 1 . 0 6 9 . 9 8 ?
11 1 1 1 9 0 0 1 . 1 6 0 1 . 0 6 1 . 4 9 7 1 . 3 0 5 1 . 3 5 9 1 . 1 3 6 1 . 2 9 1 1 . 3 7 7 . 8 7 6 1 . 3 1 8
n i l 1 9 1 0 . 0 0 0 . 7 5 3 1 . 0 0 9 1 . 0 3 9 1 . 3 3 3 1 . 6 7 2 1 . 3 6 3 1 . 1 6 5 1 . 1 6 6 , 4 5 4
n i l 1 9 3 0 1 . 0 6 6 1 . 4 5 5 . 7 4 1 1 . A 9 6 1 . 1 7 1 . 7 5 8 1 . 1 1 6 . 8 1 9 1 . 0 1 1 . 9 8 8
n i l 1 9 3 0 . 6 9 4 . 8 0  3 . 8 7 0 1 . 0 8 6 1 . 0 5 5 1 .  161 . 8 5 7 1 . 2 3 4 1 . 3 6 1 . 9 1 6
n i l 1 9 4 0 . P 3 5 1 . 0 3 7 I . 1 4 3 1 . 3 5 6 1 . 3 5 3 1 . 6 8 5 . 9 7 5 1 . 6 1 9 . 9 4 8 1 . 3 3 3
n i l 1 9 5 0 , 9 9 4 1 . 3 5 9 1 . 0 7 1 1 . 0 4 3 . 3 7 9 . 6 7 5 . 6 9 6 . 9 8 8 , 8 7 9 . 7 5 6
n i l I 9 6 0 . 5 6 1 1 . 0 3 1 1 . 0 0 1 . 5 9 0 . 6 3 3 1 . 0 5 6 . 6 6 2 . 8 6 5 . 9 0 0 . 9 5 1

; = = =  = =: = = r  = = = = = = = = = — — — — — —= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  = ==;
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