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ABSTRACT

Results of bone mineral measurement (Experiment MO78) on the SMEAT
crew are reported and the methods described in detail. No mineral
change was observed in the right radius, but one astronaut gained
mineral in the right ulna and another possibly lost mineral from
the left os calcis. Results of the control scans are compared to
past data.
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INTRODUCTION

The effect of short periods of weightlessness on bone mineral has been
documented ( 1,2,3 ). The bone mineral losses observed have been most evident
in the lower extremities, especially the os calcis. It is seen in some astro-
nauts and not in others. When the mineral content of upper extremity bones
(radius and ulna) were measured with the precise gamma ray absorptiometry
technique, no losses were observed. The reason for the variability of mineral
loss in the os calcis is not clear. In bed rest (simulated weightlessness)
studies the degree of os calcis mineral loss has been shown to be dependent
upon the initial mineral content and the initial daily hydroxyproline excre-
tion rate ( 4). The lack of hydfoxyproline data has not allowed us to apply

the prediction term initial bone mineral to the astronaut
initial OHproline excretion/24 hrs

data. It is possible that the variability observed could be resolved in this
way.

As we approach the SKYLAB mission with its 28 and 56 day periods of
weightlessness, losses of bone mineral in line with those seen in the prolonged
bed rest subject can be anticipated.

The effects of confinement and cabin environment probably contributed
little to the shorter Apollo missions and the shoft stays in the 1/6 G lunar
gravity may have ameliorated some of these effects. The SKYLAB mission with
its longer duration may result in some bone mineral losses mediated by these
conditions.

It was therefore necessary that a study of bone mineral be carried out

on the subjects confined for 56 days in an environment similar to that during
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X YI ‘T “osion (SMEAT)., L oh: -ring the variability in miner-i content
under SMEAT conditions, it may be possible to subsequently derive the effects

of weightlessness alone. Furthermore, by studying a group of control subjects

not subjected to the SMEAT conditions the effects of confinement and cabin

environment can be calculated. We may therefore be able to separate the
effects of weightlessness from other factors and assess the magnitude of these
factors.

The application of the Bone Mineral Measurement experiment (M~078) to the
SMEAT mission involved the measurement of pre and post chamber mineral content

of the left central os calcis, and right distal radius and ulna of the three

crewmen and five controls.




"I i BONE MINERAL MEASUREMENT SCANNING SYSTEM

;Tﬁ

The equipment used for the measurements was essentially the same as that
.
- I

l used for Apollo 14, 15 and 16. The scanning unit was built at the U.S. Public j
-! Health Service Hospital, San Francisco, and was specifically designed to meet
“'I—_[' the requirements of the Apollo 14 post mission quarantine program. The ‘

scanner is compact, can easily be disassembled (Fig. 1 ) and has the capacity
for operation in two configurations: heel scanning (Fig. 2) and arm scanning

(Fig. 3 ). The unit consists of a scanning yoke (Fig. 4 ), apparatus for mov-

ing the yoke, and devices for positioning the limb to be scanned.

The scanning yoke holds a collimated 125¢ source (Fig.3S ) and a colli=- §

mated detector 13 cm. apart (Fig.3D ) with the collimators aligned in direct

)

B Y am

opposition. The source contains 300 - 400 mCi 1251 and is shielded, except

‘

for a 3 mm diameter collimator output hole. The detector is a 10 mm diameter ;
by 3 mm thick thallium activated sodium iodide crystal coupled with a ruggedized

photomultiplier tube mounted in a 3 mm collimated housing. The part to be ;

scanned is placed between the source and detector.

In order to accomplish rectilinear scans, the yoke must have two separate

e e e

motions. The ram (Fig. 4 ) and Y axis unit (Fig.5A ) accomplish these motions.

The yoke is attached to the ram by means of a special mounting stud which allows

mounting in arm or heel configurations. The ram sits in the Y axis unit which

is supported by a frame. This frame can sit either horizontally or vertically

f

)

in the scanner base to allow for heel (vertical) or arm (horizontal) configura~

T E E EE

tions (see Fig.2,3).
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Scanning is accomplished by the yoke's motion in the two separate axes

First, a travérse by the x axis ram (into or out of its housing) constitutes

a row during which data are collected. Second, a movement by the y axis unit
in between rows constitutes an increment, during which no data are collected.
With respect to a three dimensional coordinate system, the beam of radiation

is taken as parallel to the z axis (Fig. 6 ).

Rows of data collected during the x axis traverse contain 256 separate

data points. Each point represents an x axis traverse of 0.3969 mm (0.0156 in.)

for a total row of 10,16 em (4.0 in.). Then, in the y direction, the ram and
yoke are moved incrementally by the y axis unit after the completion of each
x axis row., The standard y increment is 3.0 mm. A full‘scan is completed
when 16 rows of data have been collected.

The yoke is driven on both axes by means of precision stepping motors.
Each stepping impulse turns the motor through 1.8° of arc or 200 steps per
revolution, Using 16 pitch screws, this is the equivalent of 126.0 steps per
mm or 3200,0 steps per inch of linear motion on either axis. A repositioning
accuracy of better than + 0.0l mm is thereby achieved on a particular scanner.
At one extreme of each axis a microswitch is mounted to determine an exact
reference point for repositioning. The scanner is "zeroed' once each day to
assure that the Scanner Control registers agree with the yoke's physical posi-
tion., An absolute dimensional accuracy of + 0.035 mm is achieved with this
method,

The devices which hold the limbs stable and in position for scanning

consist of two interchangeable tables on a common base that slides on the




L
.

" scanner base to permit positioning. The base is locked into position by lock=
ing thumb screws (see Scanning Procedure) . j

The conversion of the scanner from one configuration to the other requires

B a 90° rotation of the frame with respect to the base and a 90° rotation of the
e yoke with respect to its mounting stud.
#
B -" |
T , SCANNER CONTROL |
. [:; The scanner's stepper motors are accurately controlled by a miniaturized
= ] Scanner Control instrument (Fig. 7 ). The Scanner Control meodule weighs seven
-'J{ pounds (3.2 kg.) and is housed in a single modular nuclear instrument bin
— - |
]g along with the data collection electronics (Fig. 8 ). This instrument was |
L
’ designed and built in~house for the Apollo 16 mission.

The Scanner Control is a precise digital instrument which provides for a

high degree of accuracy to the scanner yoke's motion and position as mentioned. |

.

The motion of the yoke along the x axis is controlled by a quartz crystal oscil-

lator and digital frequency synthesizer that provide for a velocity accuracy
+ 0.15% of the indicated value. Variation of velocity with age and temperature
is less than 10 ppm or 0.001% velocity change.

This device has a front panel control lock-out which prevents a change in

scan velocity, format and positioning during a particular scan. Although com- ;'
plex, the instrument is small and is designed for ease of use in the field. ]
Three push buttons control all major scanner functions: Zero; Stop: Scan/

Initialize (Fig. 7 ). The Zero push button synchronizes the yoke's position

with the internal position registers by moving each axis to its reference point i

bl

!

where a microswitch is tripped. A Stop push-button stops all operations and |
- 1

!

strobes all front panel settings (x velocity, scan format, initial y position,

-
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number of rows, increment in mm) into the memory. The third push button,
Scan/Initialize starts a scan if the y axis position equals that selected and
if the x axis register indicates zero., If either of these conditions is not
met, the yoke will move to the selected initial position on the y axis (in mm
from the reference point) and it will move to the Zero (reference point) on the
x axis, It is then possible to start an automatic scan by simply pressing this
Scan/Initialize button a second time. A block diagram of this instrument's

function (page A~26) can be found in the appendix.

DATA COLLECTION ELECTRONICS

An extremely thin (3 x 10 mm) NaI (th) crystal is used in the detection
of the low energy 27.5 Kev photons from the 1251 source, This thin crystal is
necessary to ensure a high signal to noise ratio as background is generally of
a much higher order of energy.

A preamplifier of high linearity in combination with a single channel
analyzer produce the standardized pulses necessary for digital processing.
These pulses are then digitally counted by a scaler for an interval determined
by the time required for the yoke to traverse a single channel width of
0.03936 mm, on the x axis., At the termination of each channel, the Scanner
Control signals the scaler to dump its contents into a buéfer register and
continues counting. The buffer then retains the count for a period long enough
for the paper tape formatter to strobe the number in ASCll code to the paper
tape punch where the data are permanently sored for later calculation.

The SCA's output is also connected to a linear ratemeter in order to

constantly monitor the count rate through the system,

A block diagram of the data collection electronics is in Figure 9.




‘ THE TEST PROCEDURE:

L-ri The scan procedure was essentially the same as used on Apollo 14, 15 1
e and 16 ( 5),. Simultaneous area scans of the left os calcis and the right arm "i
L-r— were performed on each subject over a period of four months. An impression of
| ‘; each subject's foot was made prior to the study from which a plastic foot mold |
‘ - was fashioned. During scanning of the os calcis the heel rests in this foot +
L—: -. mold which is mounted in a plastic box (Fig.2). The box is fitted on the heel [
| table top and is filled with water to provide a constant tissue equivalent path, |
L—-h] The scan was started at a point 4.5 cm. from the bottom of the heel as deter-
['(’l mined by an initial x-ray photograph. Sixteen parallel rows, each spaced thrée .
! i
J millimeters apart were scanned. k
:,_,-] During arm scanning the arm lays horizontally between two plastic vertical .
- uprights on the arm table top (Fig.3). The planar sections are vertical and
- I perpendicular to the long bones of the arm. A peg in a movable hand rest is
- positioned to hold the arm with the ulnar styloid opposite a reference in the
- i

upright. In order that a constant path length tissue equivalent may be ob-

of plexiglass, Sixteen rows were scanned at three millimeter intervals.

] tained, the arm is surrounded by Superstuff (*) and covered with a thin sheet
DATA REDUCTION:

Data on punched paper tape were entered into a time sharing computer by

- ] means of a remote teletype terminal,

The basic algorithm for determining bone mineral content is

Lﬁp ] | BMC = X Zln (I*/1) I
‘_‘L where K is a constant, I is the count rate in bone, and I:: is the count rate %
- ] - through soft tissue surrounding bone (Fig.10)There are two problems involved i
—— ) in the <. lculation. %
L 4 *%

*WHAM~0 Corp., San Gabriel, California

oyt
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1. Definition of the bone edge and therefore
bone width.

2, Calculation of the I: to minimize the effect
of Eat,

Two basic programs were used specific to the pecularities of the
bones. The geometry of the arm is basically simple, although the effects
of fat may present a problem, We assume that fat remains constant through-
out the test. Iz is defined by taking all points within 207 of an estimated
Iz. through an interative process a self-consistent I: is obtained, Bone-
edge is defined by a point 85% below I:.

The heel however, is an irregular trabecular bone with more poorly

defined edges set in a fat pad on one side. It demands a more precise algorithm.

ale

on one side of the bone, an 85%

Because the fat significantly increased I;

edge is not satisfactory and IZ must be chosen carefully. To determine the
edge, the slope of the scan is calculated at 26 points along the approximate
edge of each side of the bone and the channel of the maximum slope assigned
as the edge. Ij is determined by skipping 5 channels outside the bone and

averaging the mrext 8. This gives a different Ij for the lean and the fat side

of the bone. Bone mineral content is then calculated in two ways using the lean
1

ate

I; only and the mean of the 1ean.and fat I:. The answers using the lean I:
appear to be more valid (6). The slope edge criterion seems to give more

consistent edges resulting in smoother bone profiles. A description of the
slope program is in the Appendix,

A third program, using the same algorithm as the arm program is used

for calculating standards but produces a different printout.

SCAN MATCHING:

Although the heel is positioned in a custom fitted foot mold and the
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ulnar styloid is carefully positioned opposite the mark on the arm holder,
differences in positioning do occur. The final alignment of the scans is
done using bone widths calculated by the analysis programs.

Heels are positioned by plotting a graph of bone width vs. scan row
location and some landmark, such as a maximum or a minimum is used as a
reference point., Nine rows in the central os calcis that give minimum varia-
tion in the average if the positioning is off by one row are usually chosen,
Figure 12 shows three heel profiles and the chosen rows,

Arm scans are matched by comparing widths of the radius, the inter-
bone gap, and the ulna, Usually the distal most seven rows (in the more tra-
becular region) are chosen,

As a final check on the row matching, the selected rows are marked
on a contour display of the bone and positions compared. The contour dis-
plays for SMEAT are in Figures 16 and 17.

Because of occasional errors in determining the location of the ul-
nar styloid and possible movement of the subject, SMEAT selected arm rows
do not always match with rows selected on previous missions. Control subjects
can be followed through several missions by comparing.those rows that do match.

This comparison is shown in the Appendix,

CALIBRATION:
In the basic equation
BMC = K Z1n (I:/I)

- - 5 125
K is a highly energy-dependent constant. The I source used in scanning

-~

produces a spectrum of energies (principally 27, 31 and 35 KEV, although the

31 and 35 KEV peaks are attenuated by a tin filter) and compton scatter in the

subject degrades the beam. We must therefore insure that the character of the




detected beam remains constant for every measurement. To do this, a single
channel analyzer is set to a 27.5 4+ 8 KEV window, Energy calibrations of

1251 and the 22

the S,C,A, were performed daily using the 27.5 KEV peak of
and 88 KEV peaks of 1Ogcadmium.

The entire system is calibrated by scanning four passes of ‘the
Cameron Standard (13 ). immediately before and after each scan. The stan-
dard consists of three_"bones”; this is, chambers containing dipotassium
hydrogen phosphate to simulate bone attenuation. The pre and post scan
computer unit values (23 1n I:/I) are averaged for each "bone" and a calibra-
tion curve of actual bone mineral content (the known values of the standard)
vs. computer units were made, This calibration is then used to calculate

the bone mineral content of the actual bone. Tables of the calibration equa-

tions used are in the Appendix,

TABLE I

Values of The Cameron Standard

Bone Mg/cm2 g/cm
1 311.56 331
2 351.91 .568
3 671,31 1478

The values of the Cameron Standard in g/cm have been determined by Witt (7)

and the values in mg/cm2 were determined by comparison with a hydroxyapatite

step wedge. (Hueck) (8)
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RESULTS AND DISCUSSION:

HEEL:

Heel data obtained from crew and controls is presented in Table . .
These numbers represent nine-row averages matched as described above, with
the exception of Thornton. Because of improper toe peg placement in the heel
mold, Thornton's first scan was malpositioned. This was corrected for the
second measurement., Due to the malpositioning, however, only 7 rows from the
6~13-72 study matched subsequent scans and therefore only 7 row averages are
presented,

By comparing contour displays of the heels (see the Appendix), Thornton's
heel of 6~13 does not seem to be rotated from the other measurements, an ob-
servation born out by the heel profile; thus its results are comparable with
other scans.

Table 3 shows the percent change from baseline of crew and controls. The
raw data used for the table is tabulated in the Appendix. The data is graphed
in Fig. 14 .

Note that the crew measurements performed on 10-10-72 in San Francisco are
all substantially higher (3% to 5%) than baseline. Since the control on that
day also measured higher (8.7%), this cannot be considered a real increase and
must be attributed to instrumental variation. Although the scanner, drive
electronics, ﬁhototubes and sources were the same as those used at MSC, the data
acquisition electronics was different. It is interesting to note that the scans
were performed in the order - Crippen, Bobko, Thornton - and that the percentages
increase monotonically in the same order. Ullmann was scanned later in the day.

This is the first time a variation like this has been observed and it is currently

under careful investigation.
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It must also be noted that Crippen on R+0 and R+2 is 3.1% and 2.7%
respectively below baseline., This trend may be significant. Since the results
of a measurement process are assumed to be distributed in a gaussian fashion
about a mean, we can define a measured mean and standard deviation based on a
large number of measurements, A logical significance level for a "mineral
loss" criterion would be two standard deviations from the baseline mean. How-
ever, the choice of the standard deviation to be applied is problematic. IE
we calculate the standard deviation from the experimental data, the variance
will be different for each individual since it depends in part on the uni-
formity of his bones, Moreover, the standard deviation for the crew will be
based on only four measurements and for the controls at most 8 measurements,
On the other hand, data based on several subjects measured many times over a
period of months show an average 2 standard deviation of 3% ( 5 ). The
true limits probably lie between these two values,

If we apply the 2 standard deviation crew baseline limits for Crippen
(i.e., 2 x 0,7% or 1.4%), the ~3.1% measurement would be considered signifi-
cant, If on the other hand we apply the 2 standard deviation limit obtained
from subjects measured over a long period of time (3%) Crippen's losses would
be of borderline significance. We must conclude that Crippen may have had some
os calcis mineral loss. Note that Thornton also had negative percentages on
R+0 and R+2 but that his baseline standard deviation is 2.2%, implying that

there is no apparent loss.

ARM:
The seven-row matched averages of the right radius of crews and controls

is presented in Table 5

, with their percent deviation from baseline in Table 6 .
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The matched seven~-row averages of the right ulna (at the same location as in
the radius) are presented in Table 7 , with their percentage deviations from
baseline in Table 8 . The radius data are graphed in Figure 15.

No significant variation from baseline is observed in post-test radius
measurements. It is interesting, however, that the post-test ulna measure-
ments on Thornton were substantially above the baseline mean, while no change
was evidenced in the remainder of the crew and controls. Although ulna mea-
surements in the past have had a larger variance than radius measurements, if
we apply the two standard deviations criterion, we feel this observation in-
dicates a real gain, Its significance is not clear, but may be attributed to

the heavy exercise routine in which Thornton was apparently engaged.
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PROBLEMS:

Lwo problems continued to plague us during SMEAT while several
others were solved.

1) Noise of the scanners' paper tape punch unit continued to be a
problem, Physical examinations, originally performed in an
area adjacent to the scanners, had to be moved to another area
because the noise interferred with auscultation.

2) The non-availability of a phone with which to connect to a
time sharing computer remained a problem, The teiletype we
use is too noisy to be used in offices where other people are
working; it had to be moved from room to room depending upon
their use.

These problems can be resolved by quieter scan output and compu

ter input devices. We hope to be able to acquire such a system before SKYLAB
missions,

3) There were recurring mechanical problems with the scanners. These
were finally solved to a large extent by replacing the drive
mechanism of the scanners with stainless steel drive screws and
Delrin drive nuts, The scanners also have been torn down and
the bearing surfaces cleaned, A modified scanner has been de=
signed to eliminate many of these problems. It is hoped that
it will be available for SKYLAB use,. p

4) Using battery Y power supplies, a drift in calibration has been
noted on several occasions. This has been rectified by using a
precision high voltage power supply. Furthermore, a constant
countrate through the counting system has been maintained between
scans,

5) The heel mold for Thornton had a badly positioned toe peg causing
discomfort to the astronaut; this was corrected on subsequent scans.

6) On the 10-10-72 measurement in San Francisco, we experienced some
electronic problems resulting in the measured heel mineral con-
tent values to be 3 to 8% higher. We are currently investigating
this problem carefully to prevent its recurrence,

The equipment and procedures were thoroughly tested during SMEAT and

necessary modifications identified. For the most part, these have been im-
proved and all will be corrected before the SKYLAB mission. With the addition

of faster and quieter data handling equipment data acquisition should be sig-

nificantly improved on the SKYLAB mission.
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Fig. 4 Scanning Yoke
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Fig. 5 Rear View of Scanner

Showing Y-axis Unit

Fig. 6 Lateral View of Scanner
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FIGURE 8
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Fig. 10
Method for Calculating the computer
Unit Value for One Scan Pass of the

Os Calcis.
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Equipment for Simultaneous Arm and Heel Scans
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Fig, 13
Cameron Standard and Heuck Wedge
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Fig. 17a Arm contour display
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Fig. 17g

Fig. 17h
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BONE MINERAL CHANGES DURING FLIGHT

Photon absorptiometric technique

% change from mean baseline

Central Left Os Calcis

Cdr LMP
Apollo 14 -0.4 +3.7
Apollo 15 -6.6 -0.5

Apollo 16 +1,2 +0.4

Distal Right Radius

Apollo 14 -0.1 ol s
Apollo 15 -1.1 -1.0

Apollo 16 +1 .0 =Bl

Distal Right Ulna

Apollo 14 ~-1.6 -0.3
Apollo 15 =1.4 -1.8
Apollo 16 -2.2 -3.3

% R + 1 measurement

CMP

+0.5

-7.3

+0.4

I
(98]
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SMEAT MEASUREMENT SCHEDULE
p— .
| .
l -
g B : All measurements performed at Manned Spacecraft Center
r__T\,. unless noted
- ] T - 45 6/12/72 Vogel, Ullmann, LaPinta, Ross
3 1 T - 44 6/13/72 Bobko, Crippen, Thornton
1
¥ ’ T - 21 7/5/72 Ullmann, Alexander, Brown
‘—T T - 20 7/6/72 Bobko, Crippen, Thornton, Ross, LaPinta
e
' T - 10 7/16/72 Brown, Ullmann, LaPinta
- I ' T- 9 7/17]/72 Bobko, Crippen, Thornton
. T- 8 7/18/72 Alexander
[ ' T - 2 7/24/72 Alexander, Ullmann, Ross, Brown, LaPinta
-
T- 1 7/25/72 Crippen, Bobko, Thornton
[7 . T- 0 7/26/72 TEST COMMENCEMENT
- T + 41 9/5/72 Vogel, Ullmann, Brown - at USPHS Hospital,
[_ . San Francisco.
- R- 1 9/19/72 LaPinta, Ross, Brown
[ . 9/20/72 TEST COMPLETION

Ullmann, Bobko, Crippen, Thornton

1
e
"
-
o

L R+ 1 9/21/72 Ross, LaPinta, Alexander, Brown
R+ 2 9/22/72 Ullmann, Crippen, Thornton, Bobko, Alexander
R + 16 10/6/72 Brown - at USPHS Hospital, San Francisco
R + 20 10/10/72 Bobko, Crippen, Thornton, Vogel, Ullmann -

at USPHS Hospital, San Francisco.
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BONE MINERAL CONTENT

VOGEL
Date

1/4/71

1/15/71
1/24/71
2/18/71
2/27]71

Apollo 14 mean +

6/27/71
7/12/71
7/19/71
8/5/71

8/9/71

8/12/71
8/20/71

Apollo 15 mean +

3/16/72
3/30/72
4/9/72

4/25/72
4/26/72
4/30/72
5/4/72

Apollo 16 mean +
6/12/72
9/6/72
10/10/72

SMEAT mean +

ALL MEASUREMENTS :
mean -+

o 7

- LEFT OS CALCIS

Mineral Content

634,68
610.30
639.77
624927
622.12

S.D. 625.63 + 11.71(1.87%)

632.03
633,73
630.16
625.81
614,26
616.69
635.17

S.D. 626.83 + 8.3(1.32%)

631,03
611,61
614,42
618.43
616.96
611.95
620.87

S.D. 617.90 + 6.7 (L.08%) {

615.4
641.4
635.5

S.D. 630.8 + 13.64(2.2%)

S.D. 624.3 + 9.9(1.5%)




Page A = 4

BONE MINERAL CONTENT - LEFT OS CALCIS

LaPINTA
Date Mineral Content
1/4/71 493,74
L/ vs70, 483,29
1/24/71 495,37
2/2/71 495,39
2/27/71 475.69

Apollo 14 mean + S.D. 488.70 + 8.8(1.8%)

6/27/71 476.45
7/13/71 493.93
7/20/71 482,95
8/5/71 478.88
8/9/71 483.61
8/12/71 478.12
8/19/71 493.86

Apollo 15 mean + S.D. 483.89 + 7.1(1.47%)

3/16/72 486.49
3/30/72 493,58
4/9/72 480,22
4/25/72 488.39
4/26/72 483.82
4/30/72 483,35
5/4/72 498.59

Apollo 16 mean + S.D. 487.74 + 6.4(1.31%)

6/12/72 476.8
7/6/72 486.3
7/16/72 486.5
7/24/72 491.6
9/19/72 482.5
9/21/72 483.9

SMEAT mean + S.D. 484.6 + 4.9(1.0%)

ALL MEASUREMENTS:
mean + S.D. 486.1 + 6.7(L.3%)
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Page A - 5

—
I

[ P BONE MINERAL CONTENT - LEFT 0S CALCIS
‘—1[' -
[7 - ALEXANDER
[ q
o 6/27/71 564.1
7 7/12/71 563.2
[ i 7/19/71 565.2
~r—4 87/5/71 529.3
8/9/71 543,0
_ 8/12/71 541.5
[, a 8/19/71 572.2
[ _ I Apollo 15 average 554.1 + 15.6 (2.8%)
. 3/16/72 523,
[ . l 3/30/72 535,
, 4/ 9/72 520.
l 4/25/72 525.

4/26/72 5391
4/30/72 528.
5/ 4/72 538.

' Apollo 16 Average 530.

NN WY o

+ 7.15 (1.4%)

7/ 6/72 524.4

o 7/18/72 539.8

7/24/72 532.4

= ' 9/21/72 520.7

L 9/22/72 519,1
" SMEAT Average 527.3 + 8.7 (1.6%)
All Measurements 538.2 + 16.6 (3.0%)
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RONE MINERAL CC. ™77 LEFT 0S CALCIS
ULLMANN
3/22/71 546.1
4/19/71 541.3
5/3/71 543.3
5/17/71 540.5
5/24/71 538.2
6/ 7/71 534.4
6/14/71 544,9
6/21/71 549,5
6/28/71 5263
7/12/71 ' 537.4 ,

7/19/71 547.7
8/ 9/71 - 538.6
8/30/71 529.4

i MEAN 539.8 + 6.8 (1.3%)
6/12/72 541.7
7/5/72 543.6
7/16/72 567.8
7/24/72 540,2
9/ 5/72 569.3
9/20/72 551.3
9/22/72 554,7
11/8 /72 543.1

SMEAT MEAN 551.5 + 11.6 (2.1%)

ALL MEASUREMENTS 544,3 =+ 0.4 (1.9%)
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VOGEL - ARM

-

7 Row Averages

’T (g/cm)
i ' DATE RADIUS ULNA
| 6/27/71 11547 .726
o 7/12/71 1.519 - .703
' 7/19/71 1.494 .723
8/15/71 1.503 717
/ 8/ 9/71 1.522 .710
1 ' 8/12/71 1.501 729
‘T 8/20/71 1.482 731 )
[ | . Apollo 15 Average 1.510+.021 .720+.010
T 3/16/72 1.534 .75
: 3/30/72 1.483 .683
T 4/19/72 1.464 .695
d 4/25/72 1.495 .692
[ . 4/26/72 1.493 .679
“ 4/30/72 1.512 .716
5/ 4/72 1.489 .715
[ J' Apollo 16 Average 1.496+.022 .699+.016
[ ‘ 6/12/72 1.471 .689
l 9/ 6/72 1.489 .720
‘ l SMEAT Average 1.480 .704
["_’11 Measurements, Average 1.500+.022 .709+.017 !

L"Ll A
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DATE

6/27/71
7/13/71
7/20/71
8/ 5/71
8/ 9/71
8/12/71

Apollo 15 Average

3/16/72
3/30/72
4/ 9/72
4/25/72
4/26/72
4/30/72
5/ 4/72

Apollo 16 Average

6/12/72
7/ 6/72
7/16/72
7/24]72
9/19/72
9/21/72

SMEAT Average

All Measurements, Average

Page A - 8

LAPINTA - ARM

9 Row Averages

(g/cm)

RADIUS ULNA
1.372 .699
1.316 .679
1.323 675
1.285 .665
1.327 .684
1.312 .650
1.313+.017 .675+.,017
1.316 .678
1,321 .670
1.317 .670
1.312 .651
1.319 .653
1.331 .630
1.325 .676
1.320+.006 .668+.012
1.252 ‘ .650
1.289 671
1.323 674
1.316 .659
1.306 .664
1.301 .685
1.298+.025 .667+.012
1.313+,023 .670+.013




[

S

All

measurements

b

mean

~J

[ S T Y

[y

y 54+
(A
«e 200
579
oIl
=
« 207
. 564

Wi

C O

« 209
-0

.558+




DATE

4/ 9772
4/25/72
4126/72
4/30/72
5/ 4/72

Apollo 16 Avezage
6/13/72
7/6/72
7/24/72
9/19/72
9/21/72

SMEAT average

All Measurements,Average

Page A - 10

ROSS - ARM
9 Row Averages

(g/cm)

RADIUS

1,192
1.161
1.187
1,171
12167

1.176+.013

1.153
1.169
1.149
1.163
1.160

1.159+.008

1.167+.014

ULNA
.610
.580
.576
.608
.610

.597+,017
.563
.568
.573
.563
.578

.569+.007

.583+,019
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REGRESSION EQUATION FOR THE ARM STANDARD

where 2

}T

Date

6/12/72

6/13/72

7/5/72

7/6/72

7/16/72

7/17/72

7/18/72
7/24/72

Il

computer units (X log 13/1) per

grams/cm

Subject

LaPinta
Ul lmann
Vogel

Crippen
Bobko
Thornton
Ross

Alexander
Ullmann

Bobko
Crippen
Thornton
Ross
LaPinta

LaPinta
Ullmann
Brown

Crippen
Bobko
Thornton

Alexander

Alexander
Ullmann
Ross
Brown
LaPinta

y:

ax + b

" a

.01601
.01689
.01679

.01589
« 01717
.1690
.01573

01733
< 01727

. 01746
01749
.01755
.01735
.01743

.01758
.01703
« 01725

.01767
.01756
.01759

.01770

.01753
s UL770
.01775
.01769
.01780

channel

b

. 04811
< 08523
039613

.019346
.02436
.02368
+ 02159

03328
. 03624

.03075
.03045
- 02995
.03651
.03187

.03704
.04318
.01158

.03151
. 03549
.03089

.03723

.03579
< OS82
.03506
- 02817
.02763




1 R/
S S

Date

7/25/72

9/5/72

9/6/72
9/19/72

9/20/72

9/21/72

9/22/72

10/6/72
10/10/72

Page A - 12

Subject

Crippen
Bobko
Thornton

Brown
Ullmann

Vogel

Brown
LaPinta
Ross

Ullmann
Bobko
Crippen
Thornton

Ross
LaPinta
Alexander
Brown

Ullmann
Crippen
Thornton
Bobko
Alexander

Brown

Vogel
Ullmann
Crippen
Thornton
Bobko

{continued)

a

. 01749
.017390
.01739

.017046
.01727

.017130

.01763
.01766
.01766

.017648
.01767
. 01764
.01773

s 01777
.01766
.01767
.01764

.017625
.01762

.017641
.017612
.017508

.016911

. 017274
+.017315
. 017044
.017189
.017046

REGRESSION EQUATIO:' ¥OR THE ARM STAND/u.o

b

«3729
. 040869
. 041587

.03909
.02684

.03231

+08577
203211
.034189

.03344
.03389
.03167
«03333

.03513
< 02153
.02410

«03653

.032985
.033071
.032482
.033183
.037736

- 2037506

.025590
. 019499
.032817
. 031844
.033180
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REGRESSTON EQUATION FOR THE HEEL

A

~ 13

STANDARD

y =ax + b
where y = computer units ( 2log I&/I) per channel
, et . D
X = bone mineral content in gram/cm“

Date _S_L_ﬂ_u ect

6/12/72 LaPinta
Ul lmann
Vogel

6/13/72 Crippen
Thornton
Bobko
Ross

1/5/(72 LaPinta
Alexander
Ross
Ullmann
Brown

7/6/72 Bobko
Crippen
Thornton

7/16/72 LaPinta
Ullmann
Brown

7/17/72 Crippen
Bobko
Thornton

7/18/72 Alexander

7/24/72 Alexander
Ullmann
Ross
Brown
LaPinta

o)

L
Ln}n 9, ]
I 1

O N =

°

®

OoOUNWwVWo I PM~hO

N NDNDNN DN

- L] o -
b n
HUON NN WL

D=
w
N WO 00N

°

sl ==
=t [
Bk

L]
Lt on
O
N O
N =

NN NN
.

2.5334
2.6238
2.6750

2.6145

2.5536
265391

2.5863
2,5549
2,4818

2,6003

2o 20
2.6023
2.6039
2.6076
2,538

< e e )
L L ¢

e}
N O
00~y O
N WO >

.

02747
.02270
« OL56L
.03671

.04723
-.02223
04791
. 04217
.03041

.02901
. 04423
.01714

« 01552
< USIE2T
.03936

.02026
.03117
. 03840

.004271

« 02155
.01362
s 05721
.00395
. 03489
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( . :j REGRESSTION EQUATION FOR THE HEEL STANDARD
(continued)
Date [ Subject a b
- E
’ 7/25/72 Crippen 22502 .01887
— Bobko 2.5329 .05169
- Y Thornton 2,5841 .02814
i 9/5/72 Ullmann 2.5250 .,01009
Brown 2,5358 .02855
f ' 9/6/72 Vogel 2.4747 .02671
T 9/19/72 Brown 2.6239 .03155
o LaPinta 2,5844 +035207
| ' Ross 2.6673 .006313
9 9/20/72 Ullmann 2,5029 .05711
i Bobko 2.4968 . 04507
: 3 ' Crippen 2+ 51717 .04178
- Thornton 2.,5218 .03074
_— 9/21/72 Ross 2,5856 .01903
_ 4 ‘ LaPinta 2.5639 .02618
Alexander 2,5786 .01916
— Brown 2.5971 02163
___““' 9/22/72 Ullmann 2.5561 , 04268
| Crippen 2.5847 .02943
pro— Thornton 25 5ol .03374
'. Bobko 2.5668 . 04505
“’*’1 Alexander 2.5701 .03742
o . 10/6/72 Brown 2,4851 .02960
—— 10/10/72 Vogel 2,532 .03194
,l . Ullmann 2,4668 .05230
.»;. Crippen 2.5679 .01783
B —1 Thornton 2.,5958 . 007244
I K 24 6 .017007
' Bobko 559
——
——
L= '

==

o

i




|

=

B N B B B B B e

o

Page A - 15

X-ray of left os calcis - William Thornton

X-ray of left os calcis - Robert Crippen

R

e
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1 Bobko
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THE SLOPE METHOD OF BONE EDGE DETERMINATION

o

Alan Silverstein, John Ullmann and John M. Vogel,M.D.

A basic problem in using gamma~-ray absorption scans to measure bone
mineral content is defining the bone edge. A common method of determin-
ing the bone edge, the '"cut-off method", is tovmeasure the transmission of
the X-ray beam through tissue (Iz) and to define the bone edge as the first
consistent string of points which transmit less than X% of the Ij; in
cortical bones like the radius, where the tissue composition surrounding
the bone is relatively uniform and the shape of the bone approaches a regu-
lar cylinder, the problem is slight to moderate. However, even for cortical
bones there remains the question of what cut-off percentage to choose. A
high value would ensure the inclusion of all bone points but might cause an
erroneous definition of bone edge if a sudden change in tissue composition
from fat to lean were encountered. A low value of X would insure that the

bone edge chosen was within the physical dimensions of the bone, but may |

fail to include valid bone points near the edge. The effect of a finite

width beam on determining bone width by the cut-off method has been studied
extensively by Judy (1).

The problems involved in using the cut-off method are greatly amplified
in determining the edge of irregular and highly trabecular bones such as the
os calcis (heel bone). The contrast difference in bulk X-ray attenuation
between bone and tissue is less than for cortical bone, and the tissue com-

position can vary significantly from one side of the bone to the other.
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Therefore the calculation of the appropriate I; to be used in determining

Wi - the bone edge also becomes a problem., This is illustrated in Figure A-1,
[‘ITJ a scan of an irregularly shaped bone °~ (os calcis). The points are total
o : E counts accumulated during a 1/64" travel of the scanner and are a measure
_‘HT of the X-ray absorption of the bone and tissue,

Ll
g —‘T ﬂ Figure A-1
B ! 0S CALGIS SCAN
—

|

T TR B Y A e e S e e sy

e ——
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Many schemes to get around these problems have been devised but the problem

remains. This paper describes a method of calculating bone edges that is

R

T independent of the tissue composition and not limited by bone irrcgulal;ities.
The shape of the scan at a bone edge - an interface between tissue and

bone - depends both on the profile of the scanning beam and the shape of the

bone. The count rate at a point (x', y') on an area scan can be calculated

from the normalized beam profile P:

|
|
/

Ix's y) =&dx \dy P(x-x', y-y') exp(- 1 uymyg (%, y) (Eq. A-1)
J i

X y

where uy is the mass attenuation coefficient of the ith phase (bone, tissue,

fat, etec.) and m, is the mass of the ith tissue at the point (x, y) (2). If

2 "' we assume that tissue composition changes fairly slowly perpendicular to the
_] scan direction and the width of the beam averages out these variations, this
—]. equation can be rewritten as an equation of 1 variable:

F ~

L. . T = \)P(x-—x') exp (= % uimi(x) dx

\/

—_‘,l X

Now consider a scan of a totally opaque block of material with its edge at

. ' X, - an ideal edge. For x' <.xo, m will be 0; for x> X 5 M will be infinite:
- + 1 )
1 x'<x

E Ix') = Paeex') | ol ax

= _0 2% _‘.
R '] Differentiating,
| dISX') = d ‘\/‘ xO
I dx! AT \ P(x~-x') dx

) e

- P(x4-x') (Eq. A-2)

"
| S
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Equation A-2 shows that the shape of the derivative of a scan of an

ideal edge at x_ is exactly the beam profile centered about x For a

o o°
beam profile symmetric about its center, the maximum of the derivative of
the scan occurs at the edge. The logical extension of this idea to edges
that are not infinitely sharp and attenuating forms the basis for the slope
me£hod.

The beginning bone edge is defined as the point on the scan which has
the greatest negative slope and the ending bone edge as the point with the
greatest positive slope. The slope of the scan at a given point is calcu-
lated by fitting a straight line through this point and the two adjacent
points on each side, This is accomplished by a least-squares £it to the
five points.

Consider n sets of data points (%1, ¥1), (X2, ¥o9)e o (Xn, Y.)
and a first order equation Y = A%*X which passes as near as possible to these
points. The slope, A, that accomplishes this is determined by minimizing
the residual equation: n
min f(a) = * (AX; - Yi)z

i=

To find the minimum of £(A), it is differentiated and the derivative set

equal to zero:

F(A n
‘ t{:l_ =& [2X; (AX:Y.)] = 0
dA & 31
2
s 24ax% - 2 X, Y] g
i=1
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Figure A=2

POINTS FOR SLOPE CALCULATION

1 | 1
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(X2, Y—2)
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To use this theory in calculaéing the slope of the bone profile,
consider the hypothetical set of points in Figure A-2, ‘Lhe vaiues O
X; and Y; are calculated with respect to the midpoint of the equation
(Xos Yo):

s (g - ¥g) (Rp - Xo) + (Top = ¥p) (Rg - X)) + (¥ = Yo)
Xy - Xo) + (11 - Yo) (X = Xo) + (Yyp = ¥o) Ky = Xo)fZ 2%

Since the data points are equally spaced, ZX% is constant for all
points. Furthermore, it is the relative value of the slope that is of
importance., Therefore ZX% is of no importance and the calculation of
A is simplified as follows:

A = =2 (Y_2 - Yo) - (Y_l - Yo) +H (Y1 - Yo) SEN2 (Y2 - Yo)

The method of maximum slope has been verified by numerically integrat-
ing equation A-l using a measured beam profile and idealized tissue distri-
butions with a fixed edge and moving source, The beam profile was measured
using Judy's method (2) and was found to be essentially symmetric. The in-
tegrations showed that the slope method picked the edge of the bone, even
when fat pads were simulated,

A method of determining bone edge independent of soft tissue distribu-
tion has been developed. It has been implemented on the calculation of all
os calcis scans performed by our department in the last year (3) and has
produced more consistent bone profiles than the cut-off method. The slope

method is also applicable to other edge-finding problems.
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s 0S CALCIS MINERAL LOSS PREDICTION

1 3 Efforts have been directed towards developing an empirical equation

] '
[ -

[ . absolute bedrest or during weightlessness for varying periods of time.

to predict the amount of bone mineral a subject might lose when placed on

"

Os calcis mineral loss during 110 to 150 days of bedrest has been

()
wal

studied in 15 subjects. The data from each subject has been smoothed by

a second-order polynomial fit which produced good results. (Correlation

coefficient > 0.95 for 13 of the subjects and >0.90 for all 15). Using

B . the smoothed data, bone mineral as a percentage of baseline was determined
b at 10-day intervals for each subject. At each time ti, the data for the
_%. subjects was fitted to a first order function of the prediction term h:
i % BMC(t) = A(t) + h B(t)

-:-‘. t=t; t=t, t=t.

1, ' i

. ( ¢ J l
The resulting set of parameters 54‘\(L].).....A(tn>’\ - ‘n(tl),...b(tn)}

were then each fitted to an exponential.

The resuliing equation is:

- Olé",35t)h

7 BMC = 103.56e™-00401t 4 (10, 8-123.03¢

where:

Il

7% BMC bone mineral content of the os calcis expressed as

percentage of the average baseline value

t = time in days from commencement of bed rest T
h = _Ave baseline BMC in gm/cm®
24-hr hydroxyproline excretion(mg) _

(Creatinine) (gm) (Body Surface Area) (me tcr;-)

This equation predicts % BMC to within 6% of the smoothed data up to
L

100 days from the beginning of bed rest in 13 of the 15 subjects.

MC

* BMC in gm/cm may be determined from BMC in gm/cmz by multiplying by the
bone width,
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1 144 cr
is now focusing on improving this predictability by recalculating

et

<

L ~‘ Wor

V older data using new analysis programs. A program to fit data to the sum
3 |
—
-

4
j of two exponentials will also be tried.
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APPENDIX B
SMEAT RAW DATA
- Selected Rows =~

gllgloloialat 0 o W W b

| . - L] pe




B 7BK 2 e
C C L 5 Y] - E =
SLPPE, [ MG/SQCI e 7031 3 5.277 =2
SLLJ f \ (:/C{” H ] < [l u.); L IL: Gc {ﬂ‘: f\
RADIU
Y .’73‘1 ~ l I3 ol L d -~
R OW kflw MG/SQCHM GM/CHM WIDTH Cati
6 80.868 11645 1.4130 2 18 .3 42 . 9¢
/ 80.410 28639 1.4052 10 2003 43 ,83
8 B4.144 68,08 14693 67 '23 §8 47,5¢
3 89,803 220 .41 1, 86 €4 20 4! 20,440
!O {'?‘ugl/) l.\:t-l.(!f [o \17 c)\ \7)0 Q\. ‘}"}‘!( {
11 85.391 548,686 1.4564 57 "29 134 % 1l
| 572 90.389 568.69 1.5848 60 27 33 48.674
MEAN 84.758 497.98 1.4798 47.831 498.20

BPZBK?2 ARM T7/6/72
SLOPE, INTERCEPT MG/SQCM: 2.54791E=3 2, 51??7E~2
SLOPE, INTERCEPT G/CM t 1.74588E~2 3.

RADIUS UL NA
R OW CelUe MG/SQCM GM /LH WIDTH C.Us MG/SQCHM
8 79.389 438.62 .42 70 17 40 40.644 388,94
S 82.175 45755 1 o 46 69 20 38 44,053 445.13
10 83,430 478.86 Ie htf 67 24 35 44,556 490,22
11 85,999 2590 1.5322 63 27T 34 45,5817 516,49
12 85.319 548.24 1.5203 60 29 33 45,197 527.68
13 85460 568.43 1.5228 58 32 32 45.299 545,73
14 87.352 591.61 15558 57 32 32 4T7.691 575.07

MEAN 84.246 215.60 1.5016 44,725 498,46

BOBK @ APH 117772
SL’““, INTERCEPT MG/SQCMs
SLOPE, IHTERCEFT G/cM H

3503L-3 =5,60341E~3
58Q
IZERB= 400 77

i [ O
L*2 3454863E=2

5 ) RADIUS 1NA
Qv c.u. Wo/sach  anscm WIDTH C.U, Ma/Sach
s Fnoggg 452426  1.4579  T1 |7 37 43.190 462.68
T AT7.94  1.4755 68 21 36 44.506 489.89
5 83.732 526468  1,5297 64 25 34 44,901 .523.15
> 890254 551.50  1.5515 62 27 33 45,858 550.38
ll e S 0 )GQQOI 105060 60 28 52 450548 563069
1

R

85.601 584,41 1.5386 58 30 31 46.676 S
P ) Sel6
2 85,510 604,56 15370 56 32 32 48,117 595.37

MEAN B4.426  537.34  1.5)180 , 45,542 540,19

G/CHM

e 1403
. 7999
( Qe
e DNVOV
e 5268
«3198
«B3216
« 8634

8116

G/CM

0 1939
8170
e 8239
8407
8353
«8551
« 8804

¢ 8352
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B2BK3 ARM 7/25/72

- T MT O DT AN SN M ¢ - ~ -
SL 9] o INTERCEPT . MG/s Ches 2.54693E=-
SL 3PI INTERCEPT G/Ci1 ¢ 1.73902E~
I1ZER 3= 462

Ca

RN~

0

—— e p—
-

i ~
' 9
' MEAN
| .
- BEBKO
SL OPE s
. LGP E
L ad
—_— ) ()
NN
L}
8
= 9
.. l:)
- 11
12
- -
4' 13
-
MEAN
B2RK ¢

RADIUS

C.Us M3/SQCH GM/C i W
304 796 455,24 1.4459 69
83.736 493,83 1.49571 66
35.670 529.40 15507 63
83« 893 544,47 1.4998 60
344351 560.15 1.5164 29
B8« 957 584.14 15531 53
86.507 602.01 1.5452 56
34,630 538.43 1.5126

RM 9/20/72
NTERCEPT

I /'S
INTERCEPT G/CM :

MG/ S5E0

.5S0656E~3
«76702E-2

b

RADIUS

MG /SQCM GM ACM

1 « 868 458 « 82 14805

3.373 503.95 1.5071 65
7:267 S544.86 15759 63
47313 552.85 152371 60
Sle 3T 57 7186 153465 53
6£.108 584.53 1 5%
S.624 651 3+32 1 Yoy

wn
S
-l
L ]

\0
W
it

42799

RM 9722772

NT D DT M o . c ~

I V1l {j . :)I -'A'.h]/f) /‘f: t’}: ?, ° 1 0 (’3
TATEDRATDT A /e i : TSt 2 T
LNIERCEFPT G/CNM ¢ 1.76118E=-2

00

GM/CH WIDT
14335 70
| . 4664 67
1.5126 64
1.5281 61
1.5060 58
l 32 27
l 4 = |

3 1.14658E=-2
2 4.03683E-2

UL NA

SRACHM
447,90
434,50
498,07
5 510,12
S 591 01
47,581 579.29
598.49

IDTH
19

2 2
25

38 43
36
2N 155

2Q A
A i

31
31
34

39

(O

32

45,915 524,20

1.94722E-2
3+ 38930E=2

DTH C 1CM
39 3 43 2 ¢ 47
24 35 45.632 512.38
26 34 44,990 S20.14
28 33 43.872 522« 62
3l 32 45.695 561.92
31 31 47 « 002 59712
33 3i 48 « 299 613.81

45 . 639

2 -
c &=

Nns 1727
» V4 QL

0 B

Jdedl 825E=2

UL NA

M&M PO NP N
Vg /o WL |

,._.
=y oXa

C.U.

39 44,052 440,67
21 36. 43GISEEN 48RS
25 34 44,203 508.43
28 33 46,011 545,86
3 ( 32 ATe307T 579,27
31 32 A 581 65
31 32 9487

TN D
7 (o4
0« 3408
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BZBK® ARM 10/10/72 :
SLLAPE NTERCEPT MG/SQCMe 2.59028E-3 0.02778
INTERCEPT G/CH ¢ 1.70456E-2

500

RADIUS

M3 /S QCH
4 46545
463 .67
509.72
53862
563 .42
5 Tatpd &
601.69

=

WR OV NN

GM/C M WIDTH
1.4452 70

1
1.4784 8§92
&

G« Us
B32.838
84,733
FT7.626
39.64
37.T45
89.844
S0.421

40
7z
J

7

0

1.5263 65, . 23k 5%

15613 63 28 33

1.2288 55 30

1.5646 59 30
32

1.5745 57

33
33
32
1.52517

MEAN 87.558 528.63

3.31807E

T
i [

Craliie
4550l DD
46,240
47.270
45561 T
46.710
502 s
49,895

47,313

UL NA

MG5/SQCM
424 .88
471,75
510,69
522 .94
SIE G TE
5 Tileard S

591.23

519431

G/CHM
. 3025
:,2 1 ‘I(

« O
. 835893
8108
8294
<8910
« 8837

°
Q
&)
K
-




CRIPPEN ARM 6/13/72

SLOPE, INTERCEPT MG/SQCM: 2.75156E=3 0,062528
INTERCEPT G/CHM

R

1__‘ 1__4 1

2"

e

e
‘

SLOPE,
1ZERD=

C.Us

520
R

T4.857
77.115
76 . 736
73.932
75,068
T4.371
74,830

75.280

ADIUS

MG/SQCM

339.47
444,33
484,66
484 .24
534,05
528,83
543 .35

437.03

] ARM T/6/772
T NTERECERT R SSG C
- 1 (S T A ¢ ‘: . 2
.’ INTERCEPT G/CHM
3=, AN 0
2 AN 1US
o R/SQCE
° . o =
- 2 N A Y 2
r y 70 h A )2
\. { £ n
~ 7 h7h F
L. 35 A T4 .
e vy
Wi, 40| 4 358 i
71,3 520.0
5.7S6 535.51
§.375  543.9
) e 3 | '7

CRIPPEN ARM 7/17/72

¢ 1.58883E-2

GM/CM

1.2087
1.2448
1.2393
1.1940
1.2120
1.2010
1.2083

1.2154

o 220
Ufe
Gil/CM
0 D2
nE o

b B22 6E~3

4 20 B =D
79 .

Page B = 5

WIDTH
66 9
60 17
55 24
53 29
49 33
49 35
48 317

2

e
JIDTH
sl <3 b
(SIS |
60 117
DD . D
(N 4 3 '[
50 S
a7 3
r 7
4 |

41

35
32
29
27
26
26

1.93459E=2

C.UO
29,544
31,995
32,520
34,519
35,852
34,526
36,472

33,633

{+ TIOSSE~2

V4 £Q% <=2

o PRI L2 I B

Coels
N o oy 4
1 AV 0]
- y 7 N£L
6} I a VD
= ~ e L T~
S g A
2 ) 30« 865
- T 1 h
ol e
- T o0
A= J \J 9 XOE
~ v 4 S
5 ) e
 : 0
30.137

ULNA

MG/SQCM

239,186

309,51
346,61

409,87
459,95
459,38
487,09

387,43

G/CM
4888
321717
#5380
56783
22890
#3679
295988

«5537

SLOPE, INTERCEPT MG/SQCH
SLOPE, INTERCEPT G/CHM
IZERO= 400

1, 73625E-2

2.4T4TE=3
1.7 3,15143E=-2

@
-

o =
H €588E-2

RADIUS UL NA

ROW C,U, MG/SQCM  GM/CHM WIDTH C.U., Ma/SeCM  &/cM
4 71,083 421,70 1.2875 67 9 41 26,572 254,87 = L5010
5 70,446  475.47 1.2762 55 18 36. 28,443 312,24 341
§  70.632 502.65 1.2795 56 22 33 32,308 388,60 .  ,6024
7 664917 513.00 1.2139 52 28 31 32.287 412,80 . .6006
8 66,587 531,13 1.2080 50 31 30 33.036 437.96 . ,6152
9  65.602 545.26 1.1906 48 35 28 33.917. 482,47  ,6308
10 65.534 556.43 1.1894 47 37 27 33.570 495.40. . 6247

MEAN €8.115 1.2350 31.436 397,77




Page B - 6

=}

el SL@PE, INTERCEPT MG/SQCMe 2.54612E~3 4.9134E~3
SLGPE, INTERCEPT G/CM ¢ 1,74862E-2 3. 7292 TE=2

RAD IUS UL NA
j RBW C.U. MG/SQCHM GM/cHM WIDTH C.Us. M3/5QCH G/CHM
. 67.232 398.86 1.212% €6 T 44 26.485 234,48 ° L5004
€9.347 43737 1.2489 €2 15 37 27.99%5 295,24 05268
67.250 461 .45 1.2132 57 20 34 29,612 340.14.. L5551
66,789 493,01 1.2052 23 26 31 30.286 380,77 05655

66.249 518.46 [.1957 50 30 30. 31,455 409.87 3873
67.629 540.14 1.2153 49 34 28 33.342 465,76 «8205
6 67.418 54%.71 1.2162 48 37 26 33,017 4%6.82 6146

OO0 -2 D N

MEAN 67.416 485 .47 te2161 30,362 374,72 03672

CRIPPEN ARM S/20/72 :
SLOPE, INTERCEPT MG/SQCMes 2.52227E=3 1.51085E=-2 !
SLOPE, INTERCEPT G/CHM 2 1.76393E-2 3.61T27E=-2 i

!

- RADIUS UL NA

; ROV C.Ue. MG/SQCM GM/CM WIDTH C.Ue MG/SQCHM G/CM |
> 67.892 421.26 1.2337 63 9 42 27,528 253,87 «52117 |

6 G8.870 456.80 1.2210 59 6 36 28,100 303.48 5318

] 7 €8.790 489.33 1.2496 55 22 33 30.6857 362.33 «5769

- 8 67.217 506.50 1.22138 52 26 31 31.245 393.61 5873

9 65.232 511.26 1.1368 50 31 28 31.791 444.18 « 9569

10 64.616 539.08 11760 47 34 28 33,465 467,36 « 6265

11 64.917 541.62 1.1813 47 36 28 33,287 465.34 6233

MEAN 66,791 495,20 1.2143 30,868 384,38 5807

CRIPPEN ARM 9/22/72

SLOPE, INTERCEPT MG/SQCMe: 2.45512E=3 4.51081E=2
SLOPE, INTERCEPT G/CM ¢ 0.017616 3.30705E=2

[ IZER@= 500
RADIUS UL NA
B ROW C.U. MG/SQCM  GM/CM WIDTH C.U. MG/SQCM  G/CM
_ 5 66.971  394.93 1.2128 66 5 44 26.589 227.76  .5015
6  70.115 457.61 1.2682 60 16 37 27.900 288.76  .5246
1 7 68.903 474,00 1.2469 57 20 35 31.062 343.11  .5803
8  65.697  496.23 1.1504 52 27 31 32.439 407.85  .6045
S  66.316 521.85 1.2013 50 30 30 33.380 434.83 6211
10 54,249 526482  1.1649 -6 oA 28 33.675 wiies <0064
F Il 63.091 540.28 1.1445 46 37 27 34,213 497.75  .6358

MEAN 66.478  487.39  1.2041 | 31,323 381,66  .5849
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" CRIPPEN ARM 10/10/72

Page B -~ 7

SLEPE, INTERCEPT I'G/SQCMs 2.58649E=3 2 .59634F=2
3.28169E-2

SLOPE, INTERCEPT G/CM

IZER@= 510

=
=

U NIV NN

MEAN

CQ[JQ

§8.325
71.306
72+ 156
69.758
§9.868
§83.958
§7.370

6§9.677

RADIUS

MG/sQcM
384,23
42756
483413
489,41
250,22
534,08
556,20

487.11

: 0.017044

GM/CM
1.1973
2482
1.2626
2218
1.2236
1.2031
1.1311

1.2204

WIDT
€7 8
63 15
56 22
54 217
50 3l
49 34
46 37

42
36
33
29
28
217
26

C.U.
26.637
26,809
29,351
30,513
32 .641
33,649
33,733

30.478

UL NA

MG/SQACM
235 5116
277.87
333584
396,76
440,67
471,79
49]1.58

37324

G/CHM
4868
4897
95331
«5529
«5892
6083
6078

«3523




T

i

THZRNTON ARM (/13/7~
SL7PE, I NTERCEPT MG/SQCM: 2.59863E=~3 4,78773E~2
SLOPE, INTERCEPT G/CM & 1.65002E-2 2 .36732E-2
RADIUS ULNA
ROW C.U. M3/sQcM GM/C M WIDTH c.u. MG /S QC M
7 804475  411.71 1.3838 72 17 47 456 255,50
8 19.427 412.07 1.3660 71 22 42 75 264 304,68
0 19.628  425.6 1.3654 69 25 39 40,176 378.00
10 84.722  461.03  1.4555 68 26 39 40,993 386,06
SE- L 571 476.34  1.,4360 65 28 38 40,101 387,67
12 85.178  485.85  1.4632 65 30 36 41.948 429.97
13 85.004 492,69 1.,4603 64 30 38 47,640 464,02
MEAN 573 452,19 1.4192 39,940 372.27
THORNTON ARM 7/6/72
SLOPE, INTERCEPT MG/SQCM: 2.5685E-3 2.15932E-2
SL@PE, INTERCEPT G/CM : 1.75432E-2 2.99501E-2
RADIUS ULN
ROW Cc.U. MG/sSQcCM 3M/C M WIDTH iy W"/SCCW
4 30.574  421.32  1.443% 73 19 47 31.139 249,54
5 76.685 412.10 1.3756 71 23 43 35.990 317.46
6 77.774 436.8% 1,3947 63 28 40 38,593 367.23
7 80,087  464.02 1.4353 66 31 33 38.444 385.47
8 ’;?.739 [157.43 1.4097 65 32 07 AO'339 416006
9 80.009  473.31 1.4340 64 33 33 41,583 417,64
10 80.134  494.80 1.4362 62 33 39 43.006 420.92
MEAN 79.722  456.42  1.4289 38,442 367.76
' THORNTBN ARM 7/17/72 : :
SLOPE, INTERCEPT MG/SQCM: 2,48543E=3 1,94419E-2
SLOPE, INTERCEPT G/CHM ¢ 1.75975E-2 3,08886E=2
IZERG= 396 .
RADIUS : UL NA
RBW C.U, MG/secH GM/CHM WIDTH C.U. MG/SQCHM
6 79.387 429. 73 1.4279 73 16 48 28,423 230.43
7 75.836 415.96 1.5654 72 20 45 31.144 270.64
8 T77.825 445,98 1.4004 69 25 41 36,584 351.19
S 79.105 467.21 1.4229 67 28 38 37.384 388,00
10 79.335 475 .82 1.4270 66 29 38 38.497 399,79
il 81.165 502.43 jedS0> €4 21 23 4] ,637 433,03
12 80.529 506.47 1.4480 63 31 39 42.238 427.95
MEAN 79.026 463,37 1.4215 36,558 357,29

G/CM
«DT64
.6615
e 1072
o 104G
e 1378
o 1959
. 1346

« 1045

G/CH
62311
05789
eST4T
- 6888
« 7083

e I86368
o 1742

«6742




Page B = 9

THARNTAN ARM 7/25/72

SLOPL, LNTERCEPT 1NG/SQCM: 2.56835E-3 |,05031LE-3
SLOPE, INTERCEPT G/CM : 1.73902E-2 0.041587

RADIUS UL NA
R oW C.U. MG/SQCHM GM/CM WIDTH C.U. MG/SQCM G/CM
5 73.853 426,02 1.4129 T2 20 46 31.307 264,57 .5880
6 77,486 430.57 1.3391 70 22 42 34,482 319.24 6412
7 79.098 459.24 1.4171 67 27 39 38,709 386.03 o 1147
8 81.936 432 .94 14665 66 29 37 39,083 410.85 01212
S 81.688 488.88 1.4621 65 30 37 40,094 421,49 « 1338
10 31.104 492 .99 1.4520 64 30 37 41,751 438,93 . 1678
11 31,751 496 .92 1.4633 64 31 33 43.476 445,04 & L7976
MEAN 80.274 468.22 1.4376 38,415 383.73 « 7056

THZRNT @GN ARM 9/20/72

SLePE, INTERCEPT MG/SQCM: 2.50805E=3 8.89211E-3
SLOPE, INTERCEPT. G/CM ¢ 1.77305E-2 3.33337E-2
UL NA
RADIUS X :
\ 11/C1 \ - Uy, MG/SQCM  G/CM
ROW C.U.  MG/SQCM  GN/CH e S sl
8 4 1 -SQ’IO 72 l\g 45 5(; ° Id 40 -). ) ° i
6 76.346  419.24 387 T2 1843 32T 2 es i b=
8 16,774 433,76  1.3946 0. 23, &1 " At Ao -
; 2,721 472,02 14200 e 56 39 40.154 406,97 L7453
10 79.013 473.783 1.4343 € 2 5 bk pbdig s
: 50 90 Ql 1-4()?5 65 29 \)9 ‘-l:...O:')l 420 L]
IRt o 33 44,182 460,04 .8167
12 3.731 495,05  1.4302 63 31 38 A44. ”
g8 3 . 7233
MEAN 77.602  457.55  1.4093 39,198 385.96 3
THORNTON ARM 9/22/72
SLOPE, INTERCEPT MG/SQCMe 2.47719E-3 3.503 77E-2
SLOPE, INTERCEPT G/CM ¢ !.76405E-2 3.24828E-2
R2W C.U.  MG/SAacH GM/CM WIDTH C.U. MG/S&CM  G/CM
S 78.700 453,06 1.4208 68 18 42 38.766 358,46 L7163
31.928 486,96 4777 66 22 39 40.013 400,08 . 7334
11 82.071 487,34 1.4803 66 22 41 41.539 395 .34 S 7661
L’)’lug-")(‘) l'lﬁ;"}QrIQ 1.4'1770, G’f, ?4 5() ‘IIIQS‘{;B [11317,) .7(,;]3
13 79,376 502 .67 1.4327 €5 57 38 41.757 429 .45 iy
15 80.9383 513.14 1.4611 62 27 38 44,599 459,64 L3192
MEAN 80.504  452.20 1.4597 41.800 416,52 L7699
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‘-

THORNTON ARM 10/10/72
SLOPE, INTERCEPT MG/SQCM: 2.59543E=3 2 «09407E=-2
SLTP;, INTERCEPT G/CM ¢ 1.71887E-2 3,18444E-2
IZER@= 530

g ]

e | .

[ RADIU UL NA

T ROV C.U.  WG/SGCM  GH/CH WIDTH C.U. MG/SQCM  G/CM
[ » 1 79,044 414,92  1.3905 72 20 44 34,819 296.83 6303
— . ¢ 18,717  419.10  1.3849 71 23 42 37.829 338.96 .6821
T 77.259  436.22  1.3598 67 27 39 41.046 397,44 7374
A 83.076 476 .91 .4598 66 28 39 42.376 410.58 L7602
[ j > 83,505  479.42  1.4672 66 29 37 42,189 431.26 . 7570
- 6 83.978  497.50 1.4753% 64 31 37 43,652 446.49 . 7822
7 83.175 508.8 1.4615 62 32 37 46.444 475,56 8302

A
-
=
]

-
G
&

N

461 .84 1.4284 41.194 399,59 e 1359

.
B E B

b

e T W W R BN

[}




- .
el |
o N e

| 1
{
-

O

Page B - 11
ALEX ARM 7/5/72
SLZPE, INTERCEPT M3/SQCM: 2 .58594E-3 1 .68969E~-2
SLOPE, INTERCEPT G/CM ¢ 1.73283E~-2 3.32306E-2
RAD IUS UL NA
R oW ChUa MG/SACM GM/CI WIDTH Cleitls MG/SQCM
6 Gl1.500 328.45 1.0989 71 12 44 28,136 240,75
7 63.609 366,16 151355 66 18 40 27.969 263,86
3 62.174 394,18 1.1106 60 25 35 29,494 319,34
S €1.816 412 .35 1.1044 57 287" 32 31.303 S e e
10 59,496 42 7350 1.0642 53 31 32 32,791 389,73
B 60.803 454,50 1.0363 51 34 30 31.369 404,26
L2 62.359 475 .76 151138 >0 36 29 33,166 435,72
MEAN 61.680 408.49 1.1020 30.675 346,49
ALEXANDER ARM 7/18/72
SLO@PE, INTERCEPT MG/SQCMe 2.47585E=3 8,30142F=3
SLOPE, INTERCEPT G/CM ¢ 1.76981E-2 3,722 76E=2
IZERB= 400
RADIUS UL NA
ROW C.Ue MG/SQCM GM/CHM WIDTH C.U. MG/SQCHM
7 62.278 350.93. 1.13%94 71 14 41 27.268 265,27
8 63.707 380.70 1.1647 67 19 37 27.998 302.28
S 64,231 408,44 1.1740 63 23 35 30.888 353.10
10 60.756 419.74 lel125 58 27 33 .31.585 383,22
Il 58.549 434.57 1.0734 54 32 31 31.792 410.87
12 59.978  462.51 1.0987 52 34 29 30,598 422.81
13 59.967 481.07 1.0985 50 36 25 33,346 461.08
MEAN 61.352 41971 1.1230 30,496 371,23
ALEXANDER ARM 7/24/72
SLOPEs INTERCEPT MG/SQCM: 2e49324E-3 2.50664E-2
S.IBPE> INTERCEPT G/CM ¢ 1.75289E-2 0.035788
RADIUS (JLNA
ROW CelUe MG /SQCM GM/CM WIDTH Clells MG/SQACM
6 63.066 346.21 1.1413 71 0 45 26626 227.26
7 64.825 383:+89 171721 66 17 41 28901 27267
8 63.197 405 . 48 11436 61 23 36 29=271 316.06
9 61638 424.02 Fad & 57 27 35 32.160 358.49
10 60.633 440 .30 1.0986 54 31 32 31.586 385.84
11 59.809 451 .26 1.0842 92 .33 8l 31418 396.44
12 61.086 479 .96 171066 50 34 30 32/131 419.52
MEAN 62.043 418.73 1.1233 30.299 339.47

G/CM
5208
T
5443
¢ DTS5
6014
28D
« 6079

«5648

G/CHM
5198
e 5327
09839
05562
« 5999
«5788
6274

5770

G/CM
*« 5025
¢« 5424
« 5489
¢ 5995
« 5895
*« 5865
« 5990

« 5669




-

ALEXANDER ARM S/21/72

SLOPE, INTERCEPT MG/SQCM: 2.,48835E-3 2.40959E-2
SL@PE, *NTERCEPT G/CM : l.T8GEE~2 J.64139E-2

- w = -

==

RADIUS ULNA

l ROW C.U. MG/SQCM GM/CcM WIDTH C.U. MG/SQCHM G/CNM
"1F> 5 §0.693 3295.03 1.1088 72 10 46 26,852 224,91 .2109
_allli 6 62,714 355.58 1.1445 €9 14 42 28,099 259.18 «2329
' 7 63,143 386.81 1.1521 64 20 37 28.389 298.66 «5380
‘ 3 61,161 421.53 l.1171 57 2T 134, 80,680, 353,07 e 1817
; 9 60.562 432 .33 1.1065 55 - §0 s824 781 708, 1388.51 «9967
r ' 10 §0.514 457.99 1.1057 52 33 31 31.356 396.80 +5905
Ld_T_ 11 60,126 473,58 1.09838 50 35 30 32,081 420.07 .6033
- MEAN 61,273 408.20 1.1191 29.882 334,46 5644

?4_4_

ALEXANDER ARM 9/22/72
SLOPE, INTERCEPT MG/SQCM: 2,52608E-3 0,0163897
SLOPE, INTERCEPT G/CM ¢ 1.75079E~2 3,77359E=2

[ . IZERD= 500

j RADIUS UL NA

[- R AW C.Us MG/SQCM GM/CcM WIDTH c.U MG/SQCHM G/Ci

y 5 60.334 325,32 1.0949 72 11 44 27,804 243,46 » 5245
6 62.226 355,57 1.1272 68 17 39 27.945 276,97 «5270

[- 7 62,208 384.19 1,1268 63 23 36 30.845 332,50 227178

- 8 62.013 409,40 1.1234 59 27 33 31.897 375,95 » 5962
9 59.351 - 420,50 1.0768 55 31 32 31.610 384,36 95912
10 29,193 427425 1.0741 54 32 31 31.216 391,54 « 5843
11 §0.574 463 .49 1.0983 51 34 30 32.848 426,76 6128

MEAN 60.849 397.96 1.1031 30,595 347,42 22734
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][ LAPINTA ARM 6/12/72
. A SLAPE, INTERCEPT MG/SQCM: 2.72524E=3 =3.98862E=3
‘m SLOPE, INTERCEPT G/CM ¢ 1.60103E-2 4,81078E-2
1?‘ |-
lt _{ RADIUS
“m R2W C.U. MG/ SQCH GM/C M WIDTH C.ls
- B § T4.817 417.42 1.2460 66 21 32 30,634
| B 7 507952 457.38  1.2616 61 25 29 35.642
‘ g 74.330 479.97 1.238 57 28 27 38.044
M—n 9 73.632 501.81 1.2270 54 31 26 37.438
[ I 10 75.290 532.75 1.2535 52 31 27 36.626
- 11 76.412 551.24 1.2715. 51 31 ;27 837.374
-—W' 12 73.754 542.73 1.2289 50 32 26 38,526
o 13 78.154 575.02 1.2994 - 50 30 28 41.576
. 14 74.464 570.71 1.2403 48 32 28 42.154
,;-w ‘IMEAN 75.183 514.34 1.2518 37.579
II;‘ T MR/ 51336E=3 4,0T14TE=2
. 5L 21 ! C 1.74274E-2 3.13733E-
E
| 2 o 0. 1/SRCH GM/C WID C 8
[ 6 951 423,50 1.303 5 1 34 31,089
- 'l 7 W 152 iy 3 1.2 39: 61 26 58 35.056
' 71.355 7 1,078 57 29 23 36.913
wm B 71,241 5036 1,273 54 31 27 36.63l
‘I ! 1.57 531431 1.27S1 5 3 26, 36.649
b 114 72,95 561.06 1.2964 50 33 26 36,933
— - L 72 . 1 569,91 1.2901 45 33 .27 36,271
. 13 72.91 56350 1.3026 50 32 27 33,347
. | L 72.135 532.03 £ 43 32 29 41.633
—‘. 72.125  519.60  1.2933 36.673
— |
' LA PINTA ARM 7/16/72
SLOPE, INTERCEPT MG/SQCM: 2.50501E-3 «5.21373E=3
A SLZPF INTERCEPT G/CM ¢ 1.75806E-2 3.70417E=2
IZERG=Z 400
-1
RADIUS ‘
ROW cC.U. MG/SQCM GM/CM WIDTH C.U.
6 75.178 450,00 1.3587 67 19 33 30.342
7 72.280 475.10 1.3078 61 24 30 34.480
8 72.276  499.54 1.3077 58 27 28 36,173
9 T4e414 532,55 1.3453 56 28 26 36.653
10 73.384 565.45 1.3272 52 .81 ‘26 ST a4s
11 72,782 571.78 1.3166 ' ' 26 35.482
12 72,279 579.16 1.3078- 50 ;81 87 9871389
13 73.192  598.37 1.3238 49 31 27 38.675
14 72.344 603.75 1.3089 48 32 27 39.282
[ \

UL NA

MG/SQCHM
352.74
452 .45
518,50
529,83
499,22
512.11
545,18
546,32
553.89

501,14

ULNA
MG/SQCHM
369,13
460,90
517.80
564,85
577.41
555.04
573.90
582,87

527.64

G/CHM
«2705
6432
6730
«6814
«6958

CC(\(’)
06945
1170
1276

«6738
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LA PINTA ARM 7/24/72 REe

L

-4_4_-4_-4

‘

o
- -

—_

-

[
[
E
L
-
E
-
L
-

P

|

1\

S5LOPE, INTERCEPT MG/SQCM:
SLPPE. INTERCEPT c/cm :
RAD 1US

R7 c. U M /S QCHM GM/C ™
6 74.446  441.82  1.3527
7 71, 780 460.83  1.3052
8 69.966 472,30 1.2730
9 Tis 733 521,03  1.3055
10 71.668 540.16 1.3032
11 T4.309 582.91 1.3503
12 72.523 580,22 1.3135
13 72.359 578.88 1.3155
14 72.556 618.27 1.3191
MEAN 72.378 532,94  1.3159
LA PINTA ARM 9/19/72

SLOPE, INTERCEPT MG/SQCM:

2,451 78E=3
0.,01779% 2. 76259E-

WIDTH
67 20
62 24
59 . 28
22 51
53 32
51 32
50 3l
50 32
47 33

2.,48219E=3

54

31

28
217
26
217
27
28
23

0.,027333

c.U.
29.376

32,.897.

35,813
35,919
35,779
35,001
36.920
38,533
39,164

35.478

3045 T63E=-2

SLOPE. INTERCEPT G/CM ¢ 1.76628E=2 0.032107
RADIUS
ROW C.U. MG/SQCM GM/CM WIDTH C.U.
4 73.556  428.36 1.3313 67 20 34 29.922
5 70.135  462.48 1.3062 61 25 31 34,225
6 73,142  494.12 1.3240 58 23 29 36.411
7 71,191  517.19  1.2895 54 32 26 36,304
3 73.036 541.62 1,3230 53 33 25 35,154
9 71.324 533.65 1.2919 52 33 26 35,659
10 72.460 569.91 1.3120 50 33 27 35,550
11 71.401 573.12  1.2932 49 33 28 39,065
12 70.994 581.93 1.2861 48 34 28 39.866
MEAN 72.143  523.04  1.3064 35,795
LA PINTA ARM 9/21/71
SLEPE, INTERCEPT MG/SQCM: 2.51157E-3 0.021534
SLOPE, INTERCEPT G/CM 3 1.76616E=2 3.45827E-2
RADIUS
ROW c.U. MG/SQCM Gl /o WIDTH c.U.
5 72.097 439,96 14307 64 24 31 32,129
6 70.679 463,40 1.2829 59 28 29 35,920
7 72.184 513.84 1.3091 55 30 27 36,100
8 70417 513.64 1.2741 53 32 26 35,786
9 71.392  533.07 1.2955 52 32 27 36.513
10 72,594 558.17 1.3167 51 31 27 36.658
11 71,159 569,64 1.2914 49 32 27 38.450
2 72.957 584.25 1.3231 49 32 27 39.472
132 72.258  603.55 1.3103 47 32 29 40.373
EAN  71.720 532.72  1.3013 36,828

UL NA
Ma/secM
341,02
421 .45
510,30
53123
549,90
517.36
544,84
549,93
559,12

502,79

UL NA

MG/SQCM
340.62
430,85
491,89
548,80
5152 00T
558461
51);)

548,15
I'C'l‘\ 67

503,05

G/CM

ren
./105

.6132
.6651
» 6669
« 6645
6506
. 6830
1155
. 1247

6591

G/CM
«95608
8386
o 8102
« 8733
,6530
+6619
., 6600
o 1221
o 1265
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ROSS A €/13/772
SL@PE, INTERCEPT MG/SQ
SLZPE, INTERCEPT G/CM

RZW C ol

3 70. 100
/ 72-9\;(\
70.6086
p 124 142
3 12

7\0 )\)Q

0 71.690
1

r-v-;v

T1.917

RADIUS
MG/SQCHM

e B
371D 8
395 .95
418,18
443 .95
457,04
4386 .43

414.66

e TA493 4K =3

P

-.)75

Gld /C M
j . IP "’I 0
|« 1693
|e 1490
|« 1319
| 1561
|« 1669
|« 1 706

|« 1525

age B - 15

35E=2 0.

WIDTH
T DTN
6d g 23
62 28
58 34
56 3G
55 34
52 410

40
S
34
$2
30
30
28

78
3k

_,
C\ (o8]

6.76831 E-2

h”) 1 299
AV J

Bl lls
32,368
345 1761
32219
534,256
34,843
7‘).‘3)7

6,267

34,427

N

l"t P'"

4
-2

Co Uo
28.558
29,592
30.274
31,027
30,107
32.047
32.879

30.641

C.U.
29,070
28.883
31.610
30,580
31.667
29.840
33.440

RZSS ARM 7/6/72

SLOPE, INTERCEPT MG/SQCM: 2.54834E-3 2.486

SLOPE, INTERCEPT G/CM e 1.73463E-2 3,650¢

RADIUS

R2W c.U. MG/SQCM GM/ci WIDTH

4 65 .262 331.64 1. 1686 75 131543
5 65.142 360.64 1. 1665 69 21 38
6 65.958 383,36 1.1806 65 "27 35
7 67.294 423 .06 1.2038 61 31 33
8 65.177 431.13 1. 1671 58 34 32
9 63.633 444,52 1. 1412 55 37 3l
10 64.604 468,48 1.1571 53 33 29

MEAN 65.303 406,83 1.1693

RUSS ARM 7/24/72

SLOPZ, INTERCEPT 11G/SQCM! 2.45473E-3 3,50639E-2
SLOPE, INTERCEPT G/CM ¢ 0.017749 2.78989E=2

RADIUS

ROW C.U, MG/SsQcM GM/C M WIDTH
6 63.839  341.97 |.1610 73 15 41
7 62.252 358.66 j.1328 68 22 31
8 62.107 393.80 1302 62 28 35
S 63.107 421 .45 j.1430 59 32 32
10 62.814 434,64 jo.1428 57 34 31
11 63.335 463,52 {1520 54 33 28
ig 64.673 4832 .82 ].1758 53 40 28
MEAN 63,161 413.84 jo1489

30,727

UL NA
MG/SQCH

269.7l1
317,09

UL NA

MG/SQACHM
250.81
@90 1T
329,60
5919612
59953 1
590 « 8BS
435,06

346,51

UL NA

MG/SQC M
274,56
303,72
353 .64
375 .02
401 .86
419.86
472 4

G/CM
«2319
«2498
e 0616
ST

«9538
«2924
«6068

« 5680

G/CM
5439
«5405
« 58839
o D (O
«5900
s DD
e6214

5733
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R2SS ARM S/19/72

SL@PE, INTERCEPT MG/SQCM: 2.48237E=-3 2,.68233E-2
SLOPE, INTERCEPT G/CM : 0,017656 3.,41889E-2

-_——
—
-

I RADIUS ULNA

1y R oW C.U. MG/SQCHM GM/cM WIDTH c.U., MG/SQCHM G/CM

!l 6 61,781 32108 11250 7 11 44 28,630 251,32 5397

"1" 7 63.981 352241 1.1638 71 19 38 28,229 288.45 « 9326

) 8 63,167 3744 T4 1.1495 66 25 35..30.572 341.07 D740
S 63999 402.16 1.1564 62 Sl 33 130,410 360,42 o211
10 64.9[4 433.81 1.1644 58 34 31 32,650 414,00 .6114
11 64,326 455,53 1.1788 26 36 30 .32.019 419,15 25995

— I'2 65.118 466,14 1.1839 55 38 29 33,158 449,79 .6196

-

MEAN 63,778 400,80 1,1603 30,815 360,60 «5783

RZSS ARM S/21/72
SLZPE, INTERCEPT MG/SQCM: 2.47996E-3 3.51251E-2
SL@PE, INTERCEPT G/CM ¢ 1.77734E-2 2.81312E=-2

HiHH e

RADIUS : ULNA
R 2W C.U. MG/sQcM - GM/CM WIDTH c.U. MG/SQCHM G/CM
6 63.835 338.44 1.1627 73 13 43 29,579 263,21 «5539
7 §3.616 363.07 1.1588 68 21 38 28,872 292,21 »2413
8 61,478 375,18 1.1208 64 26 36 30,417 326,53 5687
9 63.307 418.50 1.1533 59 33 33 29,774 349.65 5573
10 §4.194 432,13 1.1691 58 35 31 30,101 377.3 «5631
L1 65,254 464,25 1.1879 55 37 30 30.579 396.85 25716
12 65,200 431.895 1.1870 53 39 29 31,234 420,13 5833

K MEAN 63.841 410.21 1.1628 30,079 346,57 36217
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BROWN ARM T7/5/72
WsLoPEs INTERCEPT MG/SQCM: 2.56249E-3
SLOPEs INTERCEPT G/CM t 1 eT4262E-2

2+28073E~2
33027 oE~2

J‘J'

I RADIUS
20W Cels MG /SQCM GM /CM WIDTH Cels
| 8 84.874 543713 1.5121 60 28 34 40.344
‘ 9 82473 555.74 1.4702 57 . .33 (431 anil 4397
10 83 /7 40 ST 4e66 1.4923 56 34 31 42.569
11 840922 593465 1.5129 55 36 29 42.093
. 12 86+052 612.98 1.5326 54 37 30 414475
13 84.301 623+75 1.5021 52 39 29 41.171

14 85713 64696 1.5267 51 39 3& 42 T69

H/IOL)OQ 592-98 105070 41 u()r;ﬂ

“EERy

{

BROWN ARM 7/16/1:

SLOPE>, INTERCEPT MG/SQCM: 2.5536¢E-3 1+15825E~2
-

SLgPE» INTERCEPT G/CM ¢ 1.72503E-2 3.8900S5E
RADIUS

L. ROW  C/U.  MG/SQCM GM /CM WIDTH Cella
- 9 86.752  S561.67 1+5354 60 28 34 40915

10  B6.404 STB.84 1.5294 58 31 30 407951
] 11 864743  591.41 1.5382° ' 57 1331/30 427723
[__. 12 85.819 61781 1. 5193 5S4 36 29 40.852
13 85/135  624/50 1.5075 53 38 30 41.642
~ 14 83.664 613.63 1.4821 53 37 31 42.806
[~ . 15 87.067 664.00 1/540% 51 38 32 43.563
,_;1 MEAN 85.941 607+ 41 1.5214 417922

[ A

e

N BROWN ARM 7/24/72
SLOPE> INTERCEPT MG/SQCM: 2+45797E-3
SLOBPEs INTERCEPT G/CM s 1 1 6992E=2

4.30296E-2
2.81741E-2

=

RADIUS
ROW C.U. MG /SQCM GM/CM WIDTH CeUs
L_ 8 85.016 559.19 1.5329 60 29 33 41 .424
9 86.273 56771 1.5551 60 31 31 42.023
10 86104 608.29 1.5521 56 35 29 42.018
11 85+553 615759 1 /5424 S5 36 30 41.762
12 82.222 613.90 1.4834 53 38 30 414610
13 85,148 L6217 1.5356 51 40 . 30 Al=T91=
14 87.826 656793 15826 53 37 31 43.504
MEAN 85.452 611.97 1.5406 42.019

UL NA
MG/SQCM
454416
S12:23
52698
S5 T e 53
53061
S45213
51267

519.90

UL NA
MG/S53CM
46671
530.01
553. 14
S547.11
539.03
53620
528.57

528 « 68

ULNA
MG/SACM
493439
534.22
57220
549 ¢0'7
547.00
S49 « 44
D3 e O

54271

G/CH
e« 7361
e 7544
« 1748
e 71665
e 7558
e 7505
« 7783

LTSI

G/CM
e TH4T
o 1453
e TT D2
+ 7436
e 7572
W
« 7904

« 7621

G/CM
«7613
« 7719
SE 1T
e 7673
« 7646
~TATH
e 4982

« 7719
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BROWN ARM 9/19/72

.

-~ = = -

s

.

RADIUS
. ROW CzU. MG /SQCM GM/CM WIDTH
7 B5«519 552.78 15436 61 28 34
8 87600 596713 1.5803 S8 )1 82 gl
9 85.142 600,15 15370 56 38 88

10 86.010 61752 165523 55 85 81
11 B4.624 630.66 15279 53 38 381
12 844315 640/57 1/5224 52 392 30
13 84790 657.01 1.5308 51 89 ay

MEAN 85+ 429 613¢55 15420

BROWN ARM 9/21/72

SLZPE, INTERCEPT G/CM

RADIUS
RGW CelJs MG /SQCM GM 7CM WIDTH
8 B86.866 564457 148691 61 2B S 33
9 87.233 597.06 1537585 S50 3358 30

10 857139 592 .86 1.5386 DH=TE33 0 G
11 B85« 467 617734 15444 D9 AT 30
e B44853 64896 15335 52 38 30
13 834191 64872 15042 51 40 29
14 8513 5 664460 175394 51 40 31

MEAN 854419 619716 1 /5435

BROWN ARM 9/5/72

SLOPE> INTERCEPT MG/SQCM: 2.50028E-3 1.98479F-2 |
SLOPEs INTTRCEPT G/CM 3 ! /7¢72190.5 2 €7742F-0

G sl
41 173
427927
41 727
41 « 854
41 . 701
41 809
43577

42.110

SLOPE, INTERCEPT MG/SQCM: 2.46206E-3 3.40189E=2
¢ 1.76424E-2 3.65336E=-2

CelUe
40+ 493
41319
437528
41 « 315
40 .555
41 « 472
42,561

41.606

. SLBPE, INTERCEPT MG/SQCM: 2.58748E-3 4.22117E-3

L SLOPE> INTERCEPT G/CM : 1.70462E-2 0.039099
RADIUS

¥ ROW  C/U. MG /SQCM GM /Ci WIDTH Caele
a3 6 90.361 57087 1.5794 61 26 35 41.775
7 882960 591 /14 15555 S8 31 33 43.423

L : 8 89+767  617.88 1.5693 56 34 30 43.991
" 9 88804 622 .38 1.5529 55 34 31 A44.459
10 89.995 642« 46 1. 572382 54 35 31 44.624
. 87+ 488 645 « 60 175304 52 37 32 45.127
L 12 86.101 650 .84 1.5068 51 39 32 46.786
MEAN B88/782  620.60 1.5525 444312

ULNA
MG/SQCM
476 40
545.90
543.36
532.05
530.08
549 .« 45
554.28

533.79

JLNA
MG/SQACM
484457
545 /59
556, 49
54554
535.25
567.03
S543.82

939+75

UL @A
MG/SQCM
459 .66
S506.91
565.08
552.64
554.70
543« 38
563« 42

535. 11

G/CM
7617
27927
7715
o E73T
« 7710
« 7729
« 8041

« 7782

G/CM
» 7509

G/CM
27512
7793
» 7890
«7970
.« 7998
«8083

Lo WA~
.()AB’)«Z)

» 7945
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BRZWN ARM 10/6/72

SL2PE, INTERCEPT [MG/SQCMe 2.59584F =3 2.62044E =2

SL.ZPE, INTERCEPT G/CM ¢ 1.69109E-2 3.75061E-2
IZER 2= 520

RADIUS

R 2 C.U MG/SQCH GM/CM WIDTH Colls
3 39.090 56| +5% 15441 60 28 33 41.403
Y 88.505 5 Tl 15342 583 32 30 44,249
5 89.684 606 .85 e2od 56 34 29 42,839
6 90.291 611.03 1.5644 56 35 29 41.859
7 89.004 636.33 1.5426 53 3T S04 53ied
3 1215 648.69 1.5124 51 37 32 45.077
9 88.175 655 .94 1.5286 51 37T ZONVES L0625

6l4.14 1.5401 43,634
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ULLMAN ARM 6/12/72

SLOPE, INTERCEPT MG/SQCM: 2.6162E=3 1.,17559E=2
SLOPE, INTERCEPT G/CM ¢ 1.68947E-2 3.52302E=-2

RADIUS
RUW C,.U. MG/SQCH GM/CM WIDTH
4 69.976 448,85 1.2175 59 14
5 6§7.872 467.20 1.1819 28 21
6 68.647 500,11 1.1950 52 26
7 71.107 550,19 1.2366 49 30
8 68,942 568,38 1.2000 46 34
9 67.960 572,176 1.1834 45 36
10 6§7.474 595.29 1.1752 43 38

MEAN 68,854 528,97 1.1985

ULLMAN ARM 7/5/72

37
34
31
29
a7
29
217

C.U,
31,856
33.262
36,230
38,629
37.883
40,489

39,821

36,881

SL@PE, INTERCEPT MG/SQCM: 2.59855E=3 1.01866E=2
SL@OPE, INTERCEPT G/CM ¢ 1.72723E=2 3 ,62428E=2

RADIUS
ROW C.U. MG/sQcMm - GM/cM - WIDTH
5 §7.530 408,59 1.2026 63 17
6 66,5868 430,40 1.1863 29" 28
7 64.400 446,69 1.1488 °5 28
8 64,719 475,05 1.1541 52 31
9 §4.991 508.51 1.1588 45 34
10 66,068 548,80 1.1774 46 35
11 64,627 561,32 1.1525 44 37

MEAN 65,560 482.48 1.1886

ULLMAN ARM 7/16/72

C.U.
31,488
336,319
34,673
36,659
38.217
39,730
40,514

36,371

SLOPE, INTERCEPT MG/SQCMs 2.60038E-3 2,22768E-2
SLOPE, INTERCEPT G/CM ¢ 1.70301E-2 4,31348E=2

RADIUS
R W C.U. MG/SQCHM GM/CM WIDTH
6 68.263 436,37 1.2057 59 14
7 66,793 442,08 1.1307 °F: 'go
8 64,964 471,87 1.1495 92' ‘26

64,204 495,32 1.1366 4923
66,134 532,55 11695 47 33
66.543 560,09 1.1764 45 36
64,391 567.30 1.1398 43 38

P e s ()
N

MEAN 65,899 500,79 1.1654

39
34
31
30
28
28

28

C.u,
29,099
32,168
35,301
35,336
37,450
36,501
38,197

34,936

" mA

MG/SQCM
324,60
369,44
442,23
504,66
531,81
529,17
559,24

465,88

ULNA
MG/sQcM
332,69
384,64
440,86
499,93
521,34
523,30
552,91

465,09

UL NA

MG/5aCH
278,386
355.25
429,35
450,80
505,78
492,75
516,04

432,62

G/CM
05734
«5972
6473
« 6879
6753
7193
. 7080

.6583

G/CM
25801
o68117
«8351
« 8694
26983
e 7225
0 1360

086645

G/CHM
62387
+2910
6444
« 8535
« 6810
: 66848
26937

«8381




B

I |
.
s i

"""

I

e

Lol ]

)

| =

ULLMAN ARM 7/24/72

SLAPE, INTERCEPT iMG/SQCM- 2.48593E-3 0.023482
SLOPE, INTERCEPT G/CM ¢ 1.77048E=2 3,11234E-2

RADIUS

R 2W Celas MG/SQCHM GM/C M WIDTH e
4 65:5178 416,03 1.1922 62 12 41 30.187
5 66.797 453,83 1.2133 58 21 34 31.890
6 65337 471.27 11525 53  2raiase Loy b
7 644140 496 .46 1.1667 51' 30 "30" IS5 sE16
3 64.958 534,93 Io1812 48 33 29 37.144
9 64.180 551.80 1.1674 46 35 23 37.186
10 65.009 584.839 l1.1821 44 37 28 38,874

MEAN 64,857 S0 EeS2 1.1794 34,987

ULLIMMAN ARM S/5/72

SLOPE, INTERCEPT VG/SQCM: 2.54851E=3 2,61283E-2

SLZPE, INTERCEPT G/cM ¢ 1 72661E=2 2.684]14E~-2
IZER@= 600

RADIUS

R oW C.Us MG/SQCHM GM/C I WIDTH C.U,
3 70.783 452 63 1.2491 60 11 42 28,793
4 70.124 490.03 « 2376 55 20 35  31:508
2, 66.522 432 .25 11754 23 235 32 345358
6 67.126 533,48 1.1858 48 30 30 35.937
7 67.325 564,04 1.1893 46 33 30 38.325
3 64,834 568.38 1e1471 44 37 28 38.686
9 64.203 589.57 1.1354 42 40 28 39.232

ULLMANN ARM 9/20/72
SLOPE, INTERCEPT MG/SQCM: 2.46998E-3
SLOPE, INTERCEPT G/CM :

3.56047E-2
1.76483E-2 3.,34352E=-2

RADIUS

R 2w C.U. MG/sQcHM GM/CHM WIDTH C.U,
3 63.663 429.98 1.1570 58 19 34 31.020
4 63.902 464.69 1.1612 54 23 33 34,058
5 64.367 496 .56 1.1694 51 28 30 34,937
6 644445 229.15 1.1708 48 31 29 37.052
7 64.167 262 .89 1.1659 45 35 28 37.837
8 63.868 573.26 1.1606 44 37 27 36,831
S 62.962 232.51 1e1446 42 39 28 38,374

MEAN 63.911 521.29 11613 35,730

ULNA

MG/SQCM
AT Sl
367,35
415,62
470.80
505,78
5 s N
549,04

445 .30

UL NA
MG/SQC M
258,75
340,76
411,35
459.79
491,02
531.89
539,53

433,30

ULNA

MG/SQCHM
354,96
403,43
457,07
502 .86
532.68
537.86
540,45

475 .62

G/CM

« 5240
e D674
« 6205
o 645
« G836
«6948
« 1042

« 6353

G/CM
«2809
«8345
«6500
6873
« 1012
6834
7107

«6640
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ULLMANN ARM 9/22/72
SLAPE, INTERCEPT MG/SQCMe: 2.53237E-3 1.29112E-2
SLgPE, INTERCEPT G/CM ¢ 1.76245E=2 3,.,29851E=2

RADIUS ‘ ULNA

R 2w C.U. MG/SQCM GM/CNM WIDTH C.U. MG/SQCHM G/%gsz
3 64,951 437.03 1. 1777 58 20 34 32.523 372.56 . -
4 62.054 443,60 1.1267 54 24 32 33.866 412,73 .62§9
5 §2.841 481.33 1.1405 51 28 31 36,935 465,30 .g§35
6 64,334 524.06 1.1668 43 32 28 34.073 475,34 . i
7 64.923 552.12 1.1772 46 34 28 36,059 503.35 .6 g
8 63,081 560.92 1.14483 44 37 27 38.458 557.26 . 7108
9 63.071 587.73 1.1448 42 39 238 39,401 550,47 . 7274
MEAN 63.608 513.13 1.1540 35,902 476,72 .6657

ULLMANN ARM 10/10/72

SLZPE, INTERCEPT MG/SQCMe 2.5 7322E-3 3+38319E-2
SLPPE, INTERCEPT G/CM ¢ 1.73149E-2 1,94992E-2

RADIUS UL NA
R G c.Uu. MG/sQcM GM/C M WIDTH C.U., MG/sacM G/CM
3 §7.857 447,53 1.1944 57 21 34 31.064 339,95 025 74
4 68,119 457.61 1.1950 56 23 32 32,833 381,80 22854
5 §7.439 483,89 1.1872 52 28 30 37.362 468,87 6664
§ 6T7.227 518,07 1.1835 49 31 29 38,182 456.28 - 6803
7 §7.971 235.20 l.1964 48 33 27 37.668 527,06 6717
g 86.869 562 .37 11773 45 35 28 38,443 518,45 « 6851
9 66.112 556.61 1. 1642 42 39 27 39.877 558.85 « 7100
MEAN 67.371 515.13 1.18680 36,466 470,18 « 6509
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V33EL ARM 6/12/72

SL2PE, INTERCEPT MG/SQCMe 2 (55u)¢‘ -3.8837TE~3

SLOPE, INTERCEPT G/CW ¢ 1.67892E-2 3.96313E-2

RADIUS

R OW C.U. MG/SQCH GM /C M WIDTH C.U,
S 34 .664 €02.93 14611 53 38 27 36.974
10 86 .452 627.50 14911 52 39, 28 38,085
11 36.501 666.20 14915 49 42 29 39,307
12 35 .026 654,817 1.4671 45 43 29 39.818
13 83.199 632 .53 14365 46 44 30 41,351
14 84,1833 6§90.58 1.4530 46 45 30 44,412
15 BT1.226 715.489 1.5041 46 44 31 44,432
IEAN 35,322 662.38 1.4721 40,704

VBGEL ARM 9/6/72

SLQPZ, INTERCEPT MG/SQCMe 2.59645E=-3 1.48836E-2
SLOPE, INTERCEPT G/CM ¢ 171318E-2 " 3.23162E=-2
RADIUS

ROW C.U. MG/SQCH GM/CM WIDTH C.U.
> 34.412 607.67 1.4784 53 39 30 ‘39,025
6 85.763 654.89 1.5016 50 41 30 39.408
() 84.3217 657.08 14770 49 44 30 40,689
8 85.642 68le44 ~ 1.4995 48 44 31 41,184
9 83.342 677.21 1.4601 47 45 , 31, 43.223
10 85.159 692.10 149512 47 46 31 43,807
11 84.099 698.40 1.4731 46 47 32 45.008

MEAN 84.678 666.97 1.4330 41.763

VZGEL ARM 10/10/72

- SLEPE, INTERCEPT IMG/SQCMe 2.56775E-3 2.79803E=2
SLZPE INTERCEPT G/CM ¢ 1.72743E-2 2,55S504E-2
RADIUS

ROW c.U. MG/SQCHM GM/CM WIDTH Ceils
! 82.003 591.66 1.4421 53 37 27 36,171
2 83.737 628.92 1.4730 51 39 27 37.440
3 84.326 645.91 1.4823 50 41 27 37.958
4 85.309 631.25 1.4992 43 41 29 40.401
5 85.722 699.40 1.5064 47 43 28 41.034
6 84.690 690.85 1.48836 t7 43 30 43.718
7 85 .595 18,7 1.5042 46 43 30 44,614

MEAN 84.490 664.54 1.4851 40.191

UL NA

MG/SRCM

517,12
513.64
511.85
51)n’l%
B T
5

TN
Loy

MG/sQCM
495 .27
500.19
516.63
505.93
531.27
538.52
535.97

517.68

UL NA

MG/SQCM
510,83
529,13
536.61
531.66
559.34

- e~

56826

541,85

G/CM
.6604
L6790
« 6996
« 1081
.7J?5
« 1353

71’
e O\

. 7230

G/CM

« 7009
« 1074
« 1294
1379
1728
« 1828
« 3034

« 1478

G/CM

« 6504
6723
6313
MIE 35
o 1344
« 1808
« 71963
« 7199
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Page B = 24 ;

- = NAME: BOBKO HEEL 6/13/72 |
B | BONE: 350 -
widss42 |
. . WEDGE VALUES DATEG6/13/72
] SLOPE +0+2555080E=~g2 INTERCEPT +0+1561060E~01 |
jl ROV HIGH LOW MEAN CHN Fa ]
0003 +1144.87 +1132.75 +1138.81 0121 + ¥ Egg + Lméfgseo
0004 +1843450 + 661+80 + 852.25 P10T7 + 2.03 ¢ .21
| 0005 + 73600 + 69112 + 71356 0103 + o4O +  1e27
- . 0006 +1154¢37 + 897412 +1025¢74 G114 + 1462 + 1.65
| 0007 + 64824 + 266+00 + 457¢12 GIE9 + 5.7o + ¢ 49
BOD8 + 923487 + 239.25 + 581.56 0006 + Geo6s + b4
B009 + 67087 + 40187 + 536437 0033 +  3.90 + o 74
0010 +1184¢75 + 254¢74 + 71975 0016 + 9.88 + .47
0011 +1016437 + 367475 + 692.06 0038 + 653 + .67

ROW LOW:CeU. MG/SQCM H20:CeUe MG/SQCM MEAN:CeUe. MG/SQCM

OBB3 + 192457 + 616478  + 103438 + 328428 + 193.02 + 61887
) 0004 + 11059 + 39841 + 89435 + 32072 + 137078 + 497.87
@0CS + 111497 + 419¢35 + B6e93 + 324422 4+ 115.26 + 43185
o OOC6 + 144020 + 488495 + 8675 + 291e73 + 159447 + 54139
OOB7 + 165 + 65667 +  8e05 + 344024 + 6052 + 277650
- 0008 + 174 + 10772 + 6065 + 427¢77 +  7e07 + 45534
| . @009 + 14¢42 + 164.93 + 24.29 + 282.00 + 83.94 + 277.90
- G010 + 6610 + 14311  + 18418 + 438¢59 + £2.71 + 549.60
___J. 0011 + 27¢56 + 277¢78 + 42030 + 429458 + 51459 + 525.03
. #
- NAME: BOBKO HEEL 7/6/72
| BONE: 250
:. WIo:378
WEDGE VALUES DATE7/6/72
E-J.. SLOPE +(«2533429E-02 INTERCEPT +0.2900630E-01
ROW HIGH LOW MEAN CHN FAT EQU LOW/H20
O34 + 58275 + 45599 + 51937 0116 + 157 + 120
GOB5 + 60262 + 41887 + 51074 G115 + 2433 + 1+10
OO06 + 568¢25 + 464.00 + 51612 G114 + 130 +  1.22
. BBOT + 56725 + 463412 + 515418 3115 + 1.30 + le22
L. G008 + 499+49 + 460+37 + 479.93 0119 + «52 + 1.2l
BO09 + S11e74 + 45275 + 482425 0126 + «78 + 1.19
@O1B + 540+25 + 43850 + 489.37 0138 + 1.34 + 1416
@B11 + S580e37 + 43024 + 505.31 136 + 1.92 + 113
G012 + 599.12 + 425.00 + 512.06 G129 + 220 + 1e12

ROW LOW:CeUes MG/SQCM H20:CsUe MG/SQCM MEAN:C.Ue. MG/SQCM

0004 + 19522 + 65285 + 17346 + 57880 + 21032 + T04.22
BOBAS + 178483 + 60118 + 16668 + 56065 + 20129 + 67946
BO0B6 + 186490 + 63571 + 16353 + 554479 + 19904 + 67773
POOT + 18465 + 62236 + 16130 + 542.19 + 19690 + 664.41
DOO8 + 17951 + 58400 + 15605 + 506618 + 18446 + 60043
AARA + 1R7.84 + 57701 + 16510 + 50579 + 195679 + 60193
G010 + 194¢8B9 + 546.02 + 174¢41 + 48741 + 210e0d + 565Y34
OA11 + 192443 + 54705 + 17482 + 49594 + 21430 + 61052
BA12 + 199.84 + 600.04 + 184.72 + 55379 + 22388 + 67360
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BONE: 400
WIigdeS514
WEDGE

SLOPE

B0a5
A6
BAGT
ARAK

151G

PO1G
711
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LUES

+0e2566760E-22

HIGH
67612
65862

637509

63349
58375

() ::) ) ° /J ‘:)
()) f) o [/ )
62437

600« U0

LQI,"'Z f;t l].

200515
190+36
19108
18158
13730
17646
207« 39
19457
19460

R r 2o
LT =4
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DATE9Q/22/72

+ + + +

S
i

+ o+ F

+ 4+ o+

MG

LOW
53474
520« 12
523« 49
519.99
53712
47T« T5
51849
495612
47T« 49

/SAQCM

665« 60
63302
641 27
60302
(40"7
S9N 3
544411
53578

55250

+
+

xR ) N s R0 6

-

y
-

 ioey

0.125
BS . I3T7
02 .437
536.137
s4e.125

i

INT

M
60
94
58
57
56
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55
56

H20
+
+
+

L

I
Eoias s e
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o T
'

S

521.201
23.743
WAT
el

oo

IR el el
00

— o W0 00 00
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s WL
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N

1
i

ERCEPT

RS

EAN

5043
9¢37
50
75y
43
62
T5
74

475

CHN

#7117
a114
A113
D114
h118
hni120
#139
a137
?133

0 e
6e
Ae
o

2 o
Se

Qe

MG/
+
.‘.

$CeUe

2000« 52
+

F:26 +

2s11 +

Pl e 41 +

CHAMMELS
115
114
114
114
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i35 5
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I | =) Se

0.3e1 (= B X
7 il % 3PS UHS
4,328 O h
21 .412 Sreaee
o JRE 235 .a04
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11516 2 ok
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65018
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S0R.541
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+(« 4505251E~-01

WATER

_O<H20

=
|
5

ME-CHER \
705 .78
a/30.013
BTrS.315
BS5.154
STF .04
FYalE] At
231 .701
a15.3d
SRS LT
=31 .532

LUW/HZU

104
led1
le@1l
141
1«04
+ 92
1039
0«96
«92

+ 4+ + + + + + + +

JeCells

219. 65
Dhhe 61
20276
193¢ 39
32

32
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o
+
*

+
=

+ + o+ +

+

i

MG/ SQCM

71397
68172
68154
643« 38
61742
58736
57114
583

£ OY (A /i
QaVlie D4

~86 4
r
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NAME: BOBKO HREL
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NAME: BOBKO HEEL 7/25/72
BONE: 275

wig: 389

WEDGE VALUES DATE7/25/72

SLOPE +0«25328 70E-02 INTERCEPT +0@+5168676E=01

ROV HIGH LOW MEAN CHN 0 W/ |
G004 + 45050 + 346462 + 398456 0117 +FAT1 ?65[3) * Loufggo |
@OBS + 44987 + 35949 + 40468 @115 + 1eltdy "+ 92

PO06 + 437¢24 + 329412 + 383.18 0113 + 182 + 84

Q0BT + 44099 + 346024 + 393.62 0114 + 1455 + «89

OO08 + 405¢74 + 36362 + 384.68 0117 + ¢ 70 + 093 |
@GB9 + 36750 + 36537 + 366043 0126 + «03 + 93 |
G010 + 36925 + 327.12 + 348.18 (138 + 77 + e84 |
@011 + 415625 + 32775 + 37150 0137 + 152 + 84 |
BO12 + 44B37 + 32562 + 386699 (0133 + 2.05 + 83 ’

% . ,‘

RGEJ LOW:CeU. MG/ sacH H20:Ce.U+ MG/ SQCM MEAN:C.Us MG/SQCM |
D04 + 200499 + 65783  + 214048 + T03.36 + 21732 + 712495 |
G005 + 198¢79 + 66208 + 20786 + 693+22 + 212.4] + 70833

@006 + 18123 + 61282 + 200e12 + 67881 + 10842 + 672087

0007 + 181¢77 + 609412 + 195¢04 + 655¢08 + 196e39 + 659« 74 |
BOO8 + 187¢46 + 612616 + 195035 + 638¢79 + 194e04 + 634039 |
B9 + 193¢61 + 586026 + 201450 + 61099 + 193.07 + 58740 j
@O10 + 189e56 + 52193 + 21347 + 59033 + 198¢18 + 546057
BOLL + 19585 + S544¢01 + 219¢32 + 61165 + 21302 + 593648
2@12 * 19849 + 56882 4+ 222¢14 + 639¢03 4+ 22146 + 636499
NAME:BOBKG HEEL 7/17/72

JEDGE SDMOPE: 2.55487E-3  INTERCEPT: 3.11794E-2  WATER I-0: 399
ROW  F-1 Fe2 Y CHANNELS FAT EQUIV LBW/H20

4 5144625  413.875 46425 119 1.40062 1.03728

5 511625  409.125  460.375 116 1.43724 = 1.02538

6 513.625 390.125  451.875 114 1.76803 0.977757

7 503.875 409 456.437 114 1.34108 1.02506

8 492 414.625  453.312 114 1.09996 1.03916

9 4457125 41245 428.812 118 0.489336 1.03383

10 444.5 346.125 395.312 123 1.60811  0.8674851

11 477.875  389.125  433.5 137 1.32074 0.975251

12 5144125  391.375  452.75 137 1.75372  0.98089
MEAN 490.819  397.319  444.069 1092 1.35765 0.995738

SeD. 28.8004 21.9515 21.707

ROW LoWw 1-0 WATER I-0 MEAN 1-0

Cele MG /CMSQ CelUs  MG/CMSO CeUe MG/CMSAQ

4 207.264 669.524 202.909  655.198  220.933  714.48]1

5 197407  653.894  194.5 644.086 211.097  700.088

6 185.609  625.074 188.174  633.879  202.36 682.537

7 185.224  623.751 182.402  614.062 197.734  666.703

8 186+319 627509 121 939 412+ 474 196488 662. 426

9 180.207 5854551 176.28 5724527 184.783 A00.731

10  168.26 523.236 185.746  578.88 184.604  575.246

11 193.018  539.254 196.452  549.063 207.813  581.523

12 199.273  557.122 201.916  564.675 219.23 614414

MEAN 1702.58  600/546 1710.32  602.76 1825.04  644.214
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Page B ~ 27
NAME: BOBKO HEEL 10/10/72
BONE: 3929
Wiog:4alad

b

d!—_‘_

WEDGE VALUES DATE10/10/72

. ] SLOPE +@«2559659E-062 INTERCEPT +0.1700659E-01

. ROW HIGH LOW MEAN CHN FAT EQU LOW/H20
APB3 + 53925 + 42237 + 48081 P116 + 157 + 1.083
0004 + 53962 + 4P4.62 + 4T72.12 B115 + 185 + + 983
G305 + 51312 + 42187 + 46750 D113 + Fa2hH * .02
ADB6 + S1B62 + 4P4«TH + 45768 D114 + 1«49 + » 98
@ABT + 45675 + 42175 + 43924 G119 + ol & AT a2
DOAB + 46437 + 36162 + 413.00 Al120 + 1.60 + - 88
PB29 + 49037 + 40587 + 448.12 139 + e 1)+ « 98
ON1A + 525449 + 38950 + 45749 Q137 + 1.92 + 94
011 + 53850 + 37162 + 45506 @133 + R8s+ e 90

ROW LOW:C.Us MG/ SQCM H20:CesUs MG/ SQCM MEAN:CeUs MG/SAQACM

GOB3 + 20845 + 695642 + 20500 + 68380 + 22349 + 746405
AAAL + 19295 + 64886 + 19447 + 654.02 + 21069 + 709+14
OGS + 19584 + 67045 + 192.61 + 659.29 + 20744 + 71057
DAD6 + 18586 + 63032 + 187433 + 68536 + 199.88 + 67834
BOBT + 19123 + 62119 +. 18787 + 610815 + 19697 + 63707
2208 + 17429 + 560478 + 18935 + 689.83 +* 190.23 + 612.68
AGA9 + 20575 + 57166 + 20T7¢16 '+ 157561 * 21952 + 61035
0213 + 198.05 + 558.13 + 20598 + 57817 + 220.09 + 621.00

+ 20019 + 581.408 + 21326 + 61983 + 22713 + 66053

A1l
*




ROV

pEasS
o006
o007
2008
oo
PoLO
ool
p@ie
@013

ROW

oe05
pOBE6
o067
Q0e8
o069
o010
o011l
gol2
013

ROW

ROV

5

WwEDGE
SLOPE +0.2528

wiﬂvS&B

VALUES

&
4
+
+
4
+
+
+

o

L
+

+

s
+
*
+
+
S
4

poo5
poo6
opoT
0008
009
PB1o
0011

'Jl pole
L 0013

0O05S
0006
veaT
00063
B6ao9
0010
0011
ve12
0013

HIGH

61599
629 37
60275
60987
50675
57637
59349
62700
61762

0WeCeUe
15810
14458
13753
13729
14228
148015
14174
13325
13641

NAME:CRIPPEN
BONE: 225
wioe 340
WEDGE VALUES
SLOPE +®o262378®E‘02

HIGH

NAME: CRI PPEN HEEL 6713772

DATE6/13772

PR

M

+*
&
4
+
+
4
+
+
+

679E-02

LOW
488182
488 050
46950
50437
52075
542037
52212
47262
47175

P .

G/ SQcM
62714
68474
56166
57295
58144
57502
533 34
48627
52324

INTERCEPT +0e27465995~@1

HEEL 7/6/72

39037
38587
38550
37925

36262
36500
37599
38425

4
+
+
+
+ 36050
+*
+
+
+

LOWsCeUe
+ 16125
+ 14943

14585

13980
14881
15726

13752

+
+*
+
+ 144011
+
+-

14258

DATE7/6/72

LOW
+ 30437
+ 29787
+ 306¢62
+ 30437
+ 32324
+. 34974
+ 3l4.12
+ 28424
+ 290600

MG/ SQCH
+ 61675
+ 58266
+ 56829
+ 54998
+ 57395
+ 56505
+ S0624
+ 47299
+ 52657

< CHN

MEAN FAT EQU LOW/H20
552.06 @A98 + 149 + 20
55893 Q096 + 162 + e 20
53612 Q@95 + 160 + 87
55712 ap93 + 122 ¢ «93
55874 GR9S + «87 + «96
55937 0100 * «39 + 1.00
55781 2103 + 82 + 97
54981 miB6 * 181 + e 87
54468 0101 * 173 + «87
H20:CeUe MG/ SQCM MEANS CeUe MG/ SacM
+ 16764 + 665462 + 17016 * 67582
+ 15385 + 622691 + 15T7¢51 . 63801
+ 15047 + 61552 + 15014 * 61413
+ 143.29 # 590847 + 14654 + 61228
+ 14538 * 53433 + 14897 + 60929
+ 14734 + 57182 + 15123 # 58723
+ 144.82 + 545618 + 14855 + 5596 48
+ 146098 * 53751 + 14928 * 54639
+ 14968 * 57521 + 15093 * 58010
{NTERCEPT +0.442252@E-@1
MEAN CHN FAT EQU LOW/#i&0
+ 34737 0097 * 159 + «89
+ 34187 0895 + 1eGH @ 87
+ 346406 0095 * 147 *+ «90
+ 341.81 0094 * feltl ¥ «89
+ 34187 0096 * e 70 + ¢95
+ 356018 91083 * «23 + 1.02
+ 339.56 0105 * «96 * «92
+ 33012 0107 * 179 + «83
+ 33712 0100 * 1.80 + «85
H20:CeUe MG/ SQCM MEANS CeUe MG/ SQCH
+ 17199 + 65894 + 17407 + 66712
+ 16200 ¥ 63307 + 16252 * 63517
+ 1535-7°0 + 50767 1576247 oCTA: 80
+ 15020 + 59217 + 15070 * 58419
+ 153666 * 593¢20 4+ 15419 + 59530
+ 154034 % 554028 + 159.13 + 57200
+ 15242 .F 53641 + 15228 ¢ 53592
+ 156668 * 54125 + 153653 * 53001
¢ 15849 * 54720 + 15764 + 58396
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NAME :CRIPPEN HEEL 7/17/72
WEDGE SL@PE: 2.58625E-3

R @W
6
7
8
2
10
11
12
13
14

MEAN
S.De

MEAN

F=1
439.25
520.75
455,875
436.375
482 .625
471.375
460,75
485,75
503.25

488,773
17.5893

L 2w

Cols
153.182
150,199
140.431
139.997
1346 177
143.154
147.96
138.264
130.0095

1278, 02

F=2
376.375
400,375
392,375
413.375
397.625
421.625
438
402 .825
3717

402.208
20,0569

i=0
MG/CMSA
609.137
590.3833
563.94
568,032
540,723
562 .304
553.051
496.513
489.832

552.775

NAME: CRIPPEN HEEL 7/25/72
BONE: 275
Wig: 398
WEDGE VALUES
SLOPE +0.2572060E-02

ROV

Baas
2006
2007
2008
PAO9
0210
P11
gai12
o133

R8W

PBas
BaB6
2307
2608
8099
VB19
o111
ga12
2013

he

L
+
+
+
+
$
*
+
>
+

HIGH
51050
53712
41990 49
50275
4946 49
47500
45749
47887
52012

T I R e I

DW2Cal»
156+88
146450
ll}@o 7[1
13771
133.81
143.22
14680
135.68
13863

DATE7/25/72

T

LOW
374+75
37900
38749
U4A687
395.12
4P 624
445025
434825

39150

MG/ SQCM

e

+EE T

62147
57987
56868
56227
54615
56675
552.24
495+ 08
S513-.94

T R R

H

Page B = 29

INTERCEPT: 2.02602E=-2 WATER I=-@: 399
Y CHANNELS FAT EQUIV LOW/H20
432 .812 96 1.68613 0.943296
460,562 97 1 .63987 1.00345
Yas eve s - 1.9543 T4 v.:55396
450,125 94 1.03767 1.03728
440,125 S5 1 e 24545 0.996554
446 ,5 97 0,717028 11,0567
449,375 102 0.325922 1,09774
444,187 108 1.,20657 1.00909
440,125 101 | .85684 0.944362
445,493 883 1.25653% 1,00804

7.78441
WATER 1I-0 MEAN I-9
C.lU. MG/CMS A Ceille MG/CMSQ
153,788 631,708 166.594 663,161
149.865 589,558 163,734 645,039
142 .072 570,414 152,571 813,146
136,557 558 ST 147,89 600,497
125105 542,057 144,424 579.988
137.804 541,478 148,714 584,969
138,448 516,992 150,575 562,964
137,306 493,021 148,673 534,504
155 % 5% ol bl U 145 .645 549,742
1271.68 550,102 1368,83 552,668
INTERCEPT +0.1887390E~01
MEAN CHN FAT EQU LOW/H20
442.62 0097 + 1.98 + 294
45806 BO9T + 224 + «95
44349 GGA95 + 163 + «97
454.81 0094 + 136 + 102
44481 0094 + 1044 + «99
45062 Q09T + « 69 + 107
45137 0102 + o17 + 1011
44156 9105 + 1.08 + 101
455.81 0104 + 1.82 + «98
202 CeU» MG/SQCHM MEAN:CeU»s MG/SQCM
+ 16272 + 64488 + 173+03 + 686019
+ 15124 + 598.88 + 16488 + 65353
+ 143.28 + 579.08 + 15357 + 62116
+ 13564 + 553.70 + 148+18 + 605,58
+ 134.50 + 548.96 + 144495 + 592.20
+ 136057 + 54008 + 148062 + 58837
+ 13536 + 508.62 + 148419 + 557.55
+ 13405 + 48903 + 144.95 + 52941
+ 14034 + S517-.34 + 15445 + 57007




QO
Q2
m
w
1
-

''''''''

=y

-
O OVN O
s N
o L ] °
x =t
1 =) IO
o/
g
~ M
- A 00
o .
U
~
e ” °
o
o
O
N -
e e pa pai
L] L o
-
-
e o o
T

SIS R 1

12434 4 1284.78 556.562 1335433

537.8381

5 119.6 535625 62T« 625 10 1 et 33 0907
] y 639.125 541 615 101 155574 )e 91 49
| v 84375 563 > 624181 $93 125 095590
[j ll SeDe 22. 7892 37 «9299 12.7639
1 . RGY LOW I-0 JATER I-0 IEAN I-0
v elJe 1G/CMSQ Celle MGQ/CHSC Cels 1G/C
6 147.235 292 o571 159.014 641 «30 4 162.283 65483
i 138+ 441 S562.216 146.502 595.92 152.29 620.118
. 8 134845 547.183 1424569 579.059 1444345 S85 .99 )
' ) 134.176 5506353 137.212 563.18 142 . 441 585275 }
10 137.696 547231 1392.124 553.081 144.831 ST6He 447
ll 11 1450175 5544312 1364545 5204377 @ 145.684 556.31
. 12 138.775 498542 137759 494773 145.982 525.294 |
13 129.201 463004 139547 501. 408 146.162 585962
l : 14 137853 14661 559 958 150.812 ST6e 4

I
!
o o

i |

NAME: CRIPPEN HEEL 9/22/72
EONE: 4903
WIo:S514
VALUES

WEDGE

ROwW

HIGH

DATE9/22/72
SLOPE +0.2584699E-02

LOW

INTERCEPT

MEAN

CHN

+e

FAT EQU

2942919E-91

LOW/H20

| GB35 + 65587 + 505.37 + 580.62 P97 + 1.67 + «98
BOO6 + 67587 + 498.62 + 588.75 B@96 + 1.98 + «97 |
BOB7 + 646+62 + 50112 + 573.87 G095 + 1.63 + «97 |
‘L BO08 + 641412 + 532437 + 586.75 GB93 + 119 + 1.03
r" PBO9 + 644+.50 + 523.99 + 584.25 GA95 + 1.33 + 1001
[:4. 0010 + 61249 + 533.24 + 572.87 @G98 + 89 + 1.3
OO11 + 61750 + 55087 + 53418 0104 + «73 + 107
- 0012 + 632412 + 491412 + 56162 G108 + le62 + «95
DB13 + 656¢12 + 493.12 + 574.62 G102 + 1e83 + «95
P ROW LOW:C.U. MG/SQCM H20:CeU. MG/SOCM MEAN:CeUe MG/SOCM
v AGAS + 155.56 + 609.07 + 15720 + 615462 + 16902 + 662.78
| 1 BUO6 + 143496 + 568.80 + 14687 + 58055 + 15991 + 633.08
AARAT + 138.59 + 553.05 + 121.73 &+ 562.86 + 19147 + anc. 4o
GOBE + 135696 + 554.23 + 132669 + 540 .64 + 14500 + 591.85
L BODY + 13671 + 54540 + 13488 + 53794 + 14705 + 587.50
0010 + 138¢49 + 535.37 + 13489 + 521e14 + 14551 + 56310
0011 + 142.45 + 518.56 + 13525 + 491.76 + 148456 + 541.28
L @812 + 133462 + 467431+ 138454 + 4B4.92 + 148411 + 51920
~ OA13 + 138.11 + 51248 + + 528.52 + 15371 + 571465

142 34
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NAME: CRIPPEN
BONE: 320
WID:410

Page B = 31

HEEL 1a/10/72

wrooue VALUES DATEL@/Z10/72

SLOPE +@.2567929E-02 INTERCEPT +0+.1782730E-01

ROW HIGH LOW MEAN CHN FAT EQU LOW/H20

PG4 + SA1«00 + 38237 + 441.68 0GA97T + a7 G R «93

AOAS + 530«62 + 38725 + 458.93 0097 + 2e02 + 294

GPA6 + 5S5llel2 + 40387 + 45749 (G096 + Fen '+ « 98

BABT + 49762 + 41125 + 45443 (GA9S5 + 1.22 + 1.030

APO8 + S514699 + 43062 + 4T72.81 A09S5 + Lol & 105

ANA9 + 49550 + 42737 + 46143 OO97 + «95 + 1-04

PA10 + 46000 + 45824 + 459.12 163 + A2 + 1.11

PB11 + 48724 + 40987 + 448.56 2106 + 1«11 + «99

PO12 + 506499 + 384.75 + 445.87 0102 + 177 + *«93

ROW LOW:C.Ue MG/SQCM H20:CsUs MG/SQCM MEAN:CeU. MG/SQCM
0004 + 16035 + 63684 + 16712 + 664,00 + 17434 + 69299
OG5 + 15363 + 609.82 + 159.16_+% 632605 + 17010 + 67596
DOA6 + 14808 + 59374 + 14952 + 599.60 + 160.04 + 642.29
ZOGT7 + 14360 + 58172 + 143.31 + 580+53 + 15309 + 62060
D038 + 14407 + 58364 + 139.41 + 56485& + 15295 + 62003
APBI9 + 14755 + 585.44 + 14353 + 569.28 + 15499 + 615.31
A3013 + 151438 + 565.41 + 13992 + 52208 S e 58 + 56615
27911 + 13812 + 50049 + 13815 + 50061 + 14768 + 535.61
0312 + 13189 + 496+62 + 13838 + 52138 + 146493 + 554.04
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NAMEt THORNTON HEEL

BONE: 350
wIds 535
WEDGE VALUES
SLOPE +0.2569819E~02

ROW

o001
pooe
BGo3
Bov4
0Doa5
2006
QooT

ROW

veol
poo2
0BE3
oeoa
Baoes
DOG6
190N

HIGH
+ 46862
+ 46612
+ 45050
+ 44175
+ 44349
+ 519.99
+ 51050

+*
+ 226+G7
+ 20442
+ 18583
+ 18295
+ 19853

0d

SR I S S

6713772

DATE6/13/772

LOw
448412
460 62
440e12
42387
44012
44812
452612

Gr/5QCH
646039
652¢ 74
64280
60307
56966
56996
66295

LI T

NAME s THZRNT@N HEEL 7/6 /72

WED GE

o)

e = (0 00 =3 O

0N — >

=

MEAN
S.D.

10
1.
12

MEAN

SLZPE: 2.67503E-3
F-1 F-2
324,62 296.5
291. 12 234,89
282.75 273 .24
231 e
IR 271.62
326,62 254,74
263.62 25 8B.87
313.836 272 .961
30,732 14.4089
LoW 1-9

Cre il M3/CcMsSQ
246 . 4 713.208
233.76 63 1. 445
29523 631.428
208.074 591.927
200 . 503 565.756
182 « 20U 222 .:469
I 734 590.836
1483.2 606.731

INTERCEPT +0.2270020E-01
MEAN CHN FAT EQU LOW/H20
45837 0145 + «28 + «83
46337 D138 + Q7 + «86
445031 @135 + ol4 + 82
43281 0130 + «26 + 79
441.81 @125 + 04 + e82
48406 0123 + «95 + 83
48131 @115 + «78 + e84
H20:C«Us MG/SQCM MEANtCeUe MG/SQCM
+ 26984 + 71534 + 24743 + 655619
+ 25527 + 71099 ¢+ 23544 + 65506
+ 252642 + 71876 + 228Te65 + 64736
+ 23469 + 693467 + 20713 + 61118
+ 21023 + 645.63 + 18630 + 57115
+ 204eT4 + 638491 + 19244 + 599.98
+ 21788 + 72844 + 205072 + 68729
INTERCEPT: 1. 71443E-2 WATER I-9: 320
Y CHANNELS FAT EQUIV L32W/H20
310.56 123 0.58248 0.926563
288.005 137 0.135066 0.89028]1
217995 152 0.219938 0.853875
276.135 130 0.224174 0.848031
294.37 131 0.995633 0.843312
295.68 129 1.79172 0.796062
310.99% 120 2.19675 0.307406
293 .399 907 0.87%537 0.853004 °
13.9819
WATER I-2 MEAN I-9
C.U. M3/CMSQ C.U. MG/CMSQ
256.163 741.722 252,33 730.528
249,632 674.39 255,25 635 .51
246.075 650.431 22765 637.8717
229.503 653.548 210,36 598,502
221.976 627.033 211.04 595,824
211.927 607.731 201,73 5184182
217.405 670.858 213.98 660,188
1632.73  666.609 1552.19 633,302

Page B - 32
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Page B - 33

WATER 1-0¢ 399
' gy /M20

NAME: THERNTON HEEL 7/17/72
WEDGE SLOPES 2.,48181E-3 INTERCEPTS 3.,84005E-2

row F-1 F-2 \ ~ruaNELS FAT EQUIY
8 379,375 378,125 378,75 137 2,12 164E-2 0,947682
S 383.875 35945 371,687 133 0.421732 0,501003
10 385.125 3754125 380,125 130 0.,169127 0,940163
11 A406.375 36275 384,562 131 0,730045 0.909148
12 A416.125 363,625 389,875 130 0.866974 0,911341
13  479.875 363425 421,562 120 1.,78994 0,910401
14  489.75 369.25 42965 110 1.81556 0,925439
MEAN 420,071 367,375 393,723 891 0.,830656 0,920739
S.D. 46,2284 6.99553 22,5404
ROV Loy I-0 WATER 1-0 MEAN 1-0
C.Us MG/CMSQ Co.Us MG/CMSQ c.U. MG/CMSQ
8 226,856 651.734 234,218 673,387 227,082 6§52 .4
9 213.415 631,082 227.28 673,087 217,849 644,516
10 207.64 628,101 215.661 652,962 209,361 633,436
i1 191,971 574,994 204,448 613,372 199,62 598,522
12 180,01 542,464 192,079 579,871 189,071 570,549
13 187,245 6134252 198,91 651,076 205,11 673 .24
14 223,039 301.523 2314563 832 . 745 239,665 862,425
MEAN 1430.18 634,736 1503, 76 668,071 1487.76 662,155
NAME: THORNTON HEEL 7/25/7172
BONEs: 300
w192 345
WEDGE VALUES DATE7/25772
SLOPE +0e2584118E-02 INTERCEPT +3+2814310E-01
ROW HIGH LOW MEAN CHN  FAT EQU LOW/H20
0008 + 347+75 + 33275 ¢ 34025 0136 * .28 + «96
0009 + 32937 + 321.50 % 305043 0129 * 15 * 293
aa19 + U437 + 32262 + 33350 9130 + odil * «93
0011 + 39687 + 32574 + 36131 0129 * 1.26 * +94
0012 + 393+37 + 324049 ¢ 358.93 0124 * 1.23 + +94
PB13 + 439+37 + 324.24 ¢ 331.81 9115 * 195 * *93
P14 + 42462 + 33287 * 376,74 0108 *+ 156 * 296
ROW LOW:C.Us MG/SQACM H20$CelUs MG/SQCH MEAN3S CoUs MG/SQCM
3008 + 229038 + 641.81 + D34.30 + 655080 % 030,41 + 65044
3009 + 206.24 + 60779 7 015034 + 63509 7 03781 + 61250
Bo10 + 20006 * 582465 + 20878 * 61060 + 20437 * 597+ 48
@011 + 19051 + 56061 4 197491 + 582083 + 20387 + 60870
P12 + 178+63 + 54658 + 186422 * 57029 + 10114 + 585062
G013 + 201.14 + 665:96 7 0pg.27 + 68997 7 21993 + 72920
Gp14a + 23998 + 54902 543085 + 86287 p 0253.93 + 898.98



rage b = 5q

l o \ l V /T
il ! : . I -3 [N ] «DTHH1E~ \ T I=-0e
S |
Jef PF=1 - ( CHANMEL i 1 /H2 1
I «315 2D e f e . y % 1 41 5 3 . 12714
7 S3045 5294625 530.062 137 0913147
3 31375 524375 9527875 530 0«90 40
9 526.125 524.875 5255 i29 090495
! 10 561.25 526 13« 625 123 e 9206897
" 11 95+375 at1 S33« 187 125 Je !
i 4]l « 125 Q27T ¢TS5 S84e 437 114 1. 101 9 1
. : 5 o« 446 52471 4 340 « 58 90 4 0e364693 090 46!
Selle 397196 633916 D0 e RGAL
[;1~ll L [~ | i = i k=0
i e e / Celle 13/7CM8 1G/0M
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NAME: THORNTON HEEL 9/22/72
BONE: 480

III WIO: 514
, WEDGE VALUES DATE9/22/72
I SLOPE +0.259]1120E-02 INTERCEPT +0«3373809E~01

ROW HIGH LOwW MEAN CHN FAT EQU LOW/H20
‘ BAB6 + 503.49 47912 + 491431 0140 «31 «93
aoe7 494624 49175 + 493.00 0136 «(33 95

]

4 + + it
+ + + +
GA08 + 49087 + 483.87 + 487.37 (131 + 09 + Q4
BOB9 + 494.00 + 48850 + 49125 G127 + A7 + «95
POB13 + S4P.62 + 47725 + 508.93 0127 + 80 + «92
AOL1 + 553e49 + 476475 + 51510 @123 + «95 + «92
0012 + 61112 + 475.00 + 543.06 0115 + le61 + .02
- ROW LOW:C.U. MG/SacCy H20:CeUe MG/50QCM MEAN:CeUe MG/SQCM
— 0006 + 233.21 + 629.86 + 24304 + 65698 + 236472 + 639.56
OAA7 + ooz.ga + f36,48 + 234.82 + 653.56 + 22922 + 727 sz
POO8 + 212.38 + 612.66 + 22029 + 635097 + 21332 + 615.44
G089 + 205.33 + 610G.97 + 21180 + 630.60 + 20605 + 61313
AB10 + 181.77 + 539.36 + 191419 + 567499 + 18993 + 564417
0011 + 178418 + 546.06 + 18743 + 575410 + 18770 + 575.94
06012 + 196464 + 646691 + 20572 + 67736 + 21204 + (698.59

%
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NAAE:THORNTUN HEEL 1@/10/72

ROME:SSQ

wlﬂ:&\ﬂ

WEDGT JALUES DATEL16/ 27777

SLOPE +ﬂ.95957195—m2 INTERCEPT +m.7ﬂaaa903—ﬂ2

l ROW HIGH LOW MEAN CHN FaT EQU Low/H20
onaT + 39850 + 379.87 * 339418 w135 + .30 * «92
, . ppns + 339570 * 37749 + 3% 3 49 0130 + 20 + «92
aa39 + 33487 * 37174 t 37831 p128 + 2208 * «9%
; go1@ + A6Te25 F 393.49 *F 420« 37 p129 + ° 82 * 0«95
‘l anLl * * ¥ e +
[‘\' o112 * t + 4 4
pHL3 * + + + 12

44699 36974 408« 37 @122 1.21 «90
512 62 380G« 99 uh6+81 @115 1.99 «92
508 « 87 33199 4n5e.43 0106 1.84 «93

ROW LOWsCeUs MG/ SQCH H20:CeUs MG/ SQCH MEANSCeUe MG/ SQCH

apaT + 00680 * GLle 42 + 23710 * 67382 + 238307 * 65375

. ppNs +* 21397 * 622+ 41 + 221 65423 + 213.02 *+ 625 « 45
EQ" apn9 + op1ell * 602+ 49 + 21364 * 640« 22 + 20335 ¥ 60923
. 10 + 189.54 + 56327 + 194.84 % 579« 39 + 198.07 * 58872

- poLl * 17783 *F 55676 + 19044 ¥ 598 ¢« 56 + 189495 * 597« A4
‘ pplLe * opB«13 * 6L e45 + 21657 * 722471 + 226046 F 75583

\- pO13 + o054.82 * 92333 + 262432 F 957« 53 < DTl 191 5F 98252
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NAME: ULLMANN HEEL 7/16/72
BONE: 250

WIiR:397

WEDGE VALUES
SLOPE +0255356%E~032

ROW
DRA6
JuloN |
2238
2009
0010
0911
go12
2213
gal4

ROW
00v6
aaa7
0208
Baa9o
2010
o1l
go12
2013
2014
%

NAME: ULLMAN HEEL

S S S A A,

HIGH
43587
465450
44800
41237
38037
40D e 49
429 62
446037
445050

LOW:CeU»

L PR

167044
16183
161016
15854
165.90
168,98
16343
16448
16786

BONE: 250

Wids 393

WEDGE VALUES

SLOPE

ROW

ARA6
AooT
NG
BRA9
oa10
no1l
na1e
D913
2014

ROW

NANA6
Oa07
AAAS
ABn9
2019
a011

A ray oy
NI L &

2213

nOl14

*

+.26022"

+
+
+
+
+
R
+
+
o+~

HIGH
494600
52720
51024
46T 12
441 .12
449774
51625
54275
527+12

LOWzCoeUs

+

*
+
+
-
.l.
-
v
*

16720
16426
159.07
153.06
15703
1'57+ 33
15547
158 .30

15287

DATE7/16/72

i A L o S L L s S S S et i sANRL

Page B - 37

-~

INTERCEPT +0+3126869E=-01

Low MEAN CHN FAT EQU LOW/H20
+ 344425 + 390.06 0105 + 1.51 + 286
+ 33709 + 401.25 0106 + 2«07 + o84
+ 336425 + 392.12 9188 + 184 + o84
+ 34787 + 38012 pl112 + 1409 + *87
+ 356¢24 + 368.31 9109 + o 42 + 289
+ 360425 + 380.37 9116 + s 68 + 0«90
+ 334099 + 382.31 D121 + 1«59 + o84
+ 34175 + 394.06 0116 + 171 + °86
+ 33700 + 391025 @108 + 179 + e84
MG/SQCM  H20:CeU. MG/SQCM  MEAN:CeUs MG/SQCM
+ 612024 + 182441 + 66807 + 180455 + 66117
+ 585.64 + 179420 + 649.81 + 180+33 + 653.98
+ 572614 + 179410 + 637.18 + 17776 + 632+34
+ 542.09 + 17333 + 593.82 + 16847 + 576481
+ 58380 + 17770 + 626+.21 + 169253 + 596.84
+ 558.23 + 180425 + 596427 + 175029 + 579.52
+ 51670 + 183.98 + 583.20 + 17942 + 568.43
+ 543.03 * 18186 + 60171 + 18100 + 598.80
+ 596042 + 185¢55 + 66059 + 183.98 + 654.87

1724712

DATE7/24/72
10E-@2 INTERCEPT +@+1362259E-01

LOwW MEAN CHN FAT EQU LOwW/H20
+ 39887 + 44643 0104 + 1437 + 1.02
+ 40De49 + 463.75 3104 + 1.76 + 100
+ 392425 + 451.25 @107 + 1.69 + » 98
+ 40074 + 433.93 9112 + 298 + 100
+ 41187 + 42650 G109 + 44 + 103
+ 397462 + 423.63 p121 + «79 + +99
+ 38199 + 449.12 @122 + 193 + «95
* 403459 + 473412 G119 + 190 + 101
+ 37449 + 45081 0110 + 2419 + «94

1008
MG/ SQCM H20:CelUe MG/SQCHM MEAN:C+Ue MG/SQCM
+ 612457 + 166497 + 611473 + 17891 + 655.86
* 62170 4 163.60 + 59930  + 179-51 + 658.05
+ 566407 + 160+63 + 571466 + 17406 + 619.91
+ 51994 + 152429 + 517+29 + 16197 + 55051
+ 548 .39 + 15330 + 535.22 + 16093 + 56180
+ A948.45 + 15745 + 49481 + 16502 + 518.84
+ 48428 + 16041 + 50004 . DTS5e15 + 546.48
+ 505297 + 15667 + S0079 + 17725 + 56715
+ 52882 + 159.56 + 552.20 + 17327 + 600409
540,2433 586.5211




ROW

GARG
AaeT
aney
AGBG9

+ 5% e99
+
+
+
AB10 +
+
-+
+
+

48799
495 ¢ 37
52337
51825
51174
49612
49624
48312

64559
65287
62825
590525
56437
60625
62687
65674
65349

pr1l
pol2
am13
oola

+ + + + +F+F++F

ROW LOW:CeUs MG/ SQCH

AAG6 + 16780 + 60853
0BT + 15684 +F 56217
@RE8 + 16013 + 55284
AAGY + 15706 + 55225
PP1EG + 10354 + 554 5%
AB11l + 16480 * 520« 59
fole + 15852 + 50013
AA13 + 16000 + 53241
BAlL4 + 16470 F 605 « 90}

*

+ + + ++ + +FF

H20:CeUs
+ 16965 +

57525
56693
563+ 31
55931
54156
559 (A7
56149
57650
568« 31

+ 4+ +

+ + + +

?.5710710E-01

157
196
148
e B2
.55
138
1.50
169
1.94

p1as +
wL6 +
w110 +
p1o8 +
7112 +
AlLen +
n126 +
pll4a +
163 +

+ +++++++F

MG/ SQCH
61544 -

16387 + 58513 *
16353 + 56492 &
15511 + 54518 =t
i y "51 37 K
16532 * 52231 +
16277 * 51398 +
16401 F 54616 *
17108 + 63314 +

MEAN:Ce
181 o 415
17426
17361
16423
16847
175 49
17338
17709
158143

«98
«93
e 96
101
1920
«99
«96
«96
«93

: HIGH LOw MEAN CHN FAT EOU LOW/H20
ou + 170962 + 53524 + 622.43 1106 A L8] + .97
J0a5 + RO, 53349 + 621443 0105 + 183 + .96
pa6 * 1A8+99 + 536.12 + 622.56 0105 *+ 179 + Y
37 + 6TR«37 + 55437 + 61637 108 + 129 + 100
0Py + 623487 + 57137 + 597.62 #1111 + .56 + 1.03
139 + 57624 + 49187 + S534.06 0111 + l.f_;.'l -+ u”-:-"
4510 + 66T«87 + 54737 + 607.62 G124 + 127 + .99
11 + T@8.87 + 535.24 + 622.06 3120 + —1_ S+ «97
Gr1e + 71249 + 53675 + 624+62 @11 3 + 1’{,”;. + ";)'f
EUW iauw=Q-Lh MG/ 50CH H20:CeUs MG/ SQCH MEAN:CeUs MG/ SQCH
+ 16388 + 61372 + 17176 + 624+¢59 + 18487 + 674002
105'5 + 59465 + 16547 + 60682 + 178.29 + GSG,(ﬁv
6 + 15765 + 57708 + 16033 + 58729 + 17335 + (,,é%.:;m
7 + 15937 + 56678 +. 158.52 + 563.62  + 175.5; + éhg.ih
08 + 15745 + 543.92  + 153.22 + 528.69  + 16044 + 561487
)69 + 15002 + 517019 + 16242 + 56182 + 159016 + é%m,SV
1 + 1(310(‘:3 + /1‘_)'/.&)’»'/) + 1 62422 b 499« 89 & 1,}11.‘,_‘;/' + SA,}(;’.,/:‘I
gp11 + 159415 + S5A7e @7 + 16241 + 51793 4 1'/'7->1"’» + ‘)\(.1'/-1:;
pp12 + 160.06 + 54311 + 162.81 + 55286  + 17719 * 603« 69
NAME s ULLMANN HEEL 97/22/172
BONEs 400
wigsblda
WEDGE vALUES DATE9/22/72
SLOPE +(e25560(369E-02 INTERCEPT +0e 426TH6UE-0]
HIGH LOW MEAN CHN FAT KQU LOW/HZ2U

Ue MG/ SQCHM

PO T I

659« 49
62648
60«76
57823
57180
555e 14
54F « 56
59105
67243

IPE—————— S L
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NAMEs ULI.MANN HEEL 9/5/72

BUNE2 400
Wig:567

WEDGE VALUES

SLOPE +0.2524999E-02

ROW

PoO6
B6eaT
ao98
D209
0010
0211
oai12
2213
0014

SR I S TR S Y

ROW L
0006 +
2037 +
gee8 +
gao9 *
2010 +
0211 +
2012 +
go13 +
g014 +
e
NAME:
BONE?:
WIAasa
WEDGE
SLOPLK

EOW

Woa6
dOnT
nonGs
009
no1e
mnll
A ] Z)
Be13
Nal14a

ROW

NHoO6
aaaT
GRGIGESS
Ann9
ag1a
a1l
aa1a
2013
JUl4

DATE9/5772

I N " e

Page B -

39

INTERCEPT +0.1009450E-01

HIGH LOW MEAN CHN FAT EQU LOW/H20
62062 + 50612 + 563+37 G105 + 131 + «89
64987 + 493062 + 57175 9105 + 176 + «87
64599 + 486425 + 566.12 3108 + 1.82 + e85
60562 + 53050 + 568.06 0112 + e85 + 293
56950 + 5@7+24 + 538.37 9110 + e 74 + +89
61900 + 518.25 + 568.62 @120 + 1e14 + «91
64974 + UBB87 + 569031 @121 + 1.82 + +86
67099 + 46975 + 570637 G116 + 2029 + «82
65300 + 485.50 + 569+24 Q9106 + 190 + «85
OWsCeUs MG/SQCM H203:CeUes MG/SQCM MEAN:C.U. MG/SQACM
16977 + 636035 + 18169 + 681.33 + 18182 + 678079
16012 + 599.94 + 17467 + 654+.83 + 17554 + 658.13
15856 + S577+48 + 17516 + 638,32 + 17499 + 63771
15813 + 555+18 + 16558 + 58153 + 16579 + 58227
15963 + 57073 + 17188 + 614.83 + 166018 + 594032
16576 + 54308 + 17655 + 578.68 + 176489 + 579.82
159005 + 51659 + 17699 + 575.30 + 17748 + 575291
15329 + 51937 + 175412 + 593489 + 17580 + 59624
16295 + 604-.83 + 17940 + 666029 + 17982 + 66786
ULILMANN HEEL 10/10/72
300 #
18
VALUES DATEL1G/10«72
+0e2466809E-382 INTERCEPT +0+5229610E-01
HIGH LOW. MEAN CHN FAT EQU . LOW/H20
+ 53324 + 40449 + 4H68.87 9163 + 177 + «96
+ 53962 + 412424 + 47593 @106 + 173 + « 95
+ 52775 + 43512 + 48143 G109 + 1e24 + 1.4
+ 49750 + 44337 + 46693 P19 + 64 + 1006
+ A5]1 87 + 44900 + 45043 @113 + A+ 1«97
+ 523462 + 412.00 + 46781 (124 + 1«54 + + 97
+ 57974 + 39837 + 489.06 @122 + 2641 + «95
+ 56212 + 404eT4 + 4L83.43 Bll14a + 211 + «96
+ 54487 + 41387 + 47937 0105 + 1e76 + +99
LOWsCelUs MG/SQCM H20:CoslUe MGB/ZSACM MEANSCeUe MG/SQACM

16716
16485
17161
165+ 45
17496
168.21
16373
16896
17636

I S S

636« 71
60926
61 7«74
605« 42
606+ 46
52873
52284
579« 63
65972

I T A

+ 173
166
167
162
166+
177
169
172
177

+ + + + + o+ o+

S4
32
231 #
76 +
87 +
g +
59 +
63 *
41 +

650« (1
Gla.87
6070 T6

5

5
5

B1le52
7746
34459

54234

D

92«69

663« 74

+ o+

+ 4+ o+ o+ o+ o+

182437
183 «08
18263
17413
¥75¢32
18396
18921

19179

4+

+ 4+ + + + + + +

69657
66757
58 (14
626+ 4]
60776
580.23
61599
651 « 65

719 e2F

|
s 13
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NAME: BROWN HEEL 7/5772
RONE: 250

Winsa2v
VALUES
+P«2592747TE-02

WEDGE

SLOPE

ROW

ApG4
AOG5
DOA6
BneaaT
Onos
huA9
a1
pa11
pol1a

ROW
DuG4
Baes
AAC6
BaaT
nong
nur9
no1Lo
a1l
pela
%

+ 4+ + + + F o+ o+

I

L

I T S =

HIGH
S04e87
51374
51224
51312
51849
56875
54250
58474
550037

OW:CeUe

15689
14598
153658
16157
17609
16G«62
166029
155.22
16383

DATET7/5772

ok o+

+ o+ o+

LOW
38362
38312
41224
45500
51287
HH3e182
43187
393.12
479« 62

MG/ SQCM

I I T I

NAME: BROWN HEEL
BONE: 250
wWiGsalé
WEDGE VALUES
SLOPE +0.2539147E-G2

ROW

wagy
VaBsS
@AN6
ana7
alals]
Goo9
0010
aall
wa12

ROW

VRoY
@a0a7as
N0B6
6207
60es
A209
na1e
0911
no12

+ + + + + + + + +

HIGH
46000
45712
459074
45199
43625
47987
50137
50787
439600

LOW:CeUo

+

C o+ o+

15121
14541
15369
152.91
14676 25
16229
161.27
156« 44
16078

55381
51944
51247
51638
52731
44 Te 16
449614
428 « 477
470662

Tk I T T s

491, 6444

L6222

DATE7/16/72

+ o+ F o+ o+

LOwW
34624
33875
36500
37725
425412
38300
36274
344462
34250

MG/ SQCH

+Y 4+ + 4+

L

541 « 08
503« 42
50509
49485
516465
454 6 49
QU e T4
44T e 88
487 .04
487 .2488

+ + + ko +

MEAN CHN FAT EQU LOW/H20
44525 PLOT + 1e76 + «59
UUB e 443 G106 + 188 + e 39
46224 G113 + 1¢39 + «96
484006 0118 + 77 + 1016
51568 0126 + D7 + 120
50593 135 + 160 + 1.03
48T« 18 0139 + letie + 101
488493 P136 + 2.55 + 92
4BD 00 B131 + 189 + e G5
1111
H20:CeUe MG/SQCHM MEAN:CeUe MG/SQCM
+ 168¢35 + 595412 + 17259 + 61040
+ 15747 + 561426 + 162:66 + 58015
+ 157¢55 + 526.+03 + 166¢51 + 556463
+ 15407 + 49188 + 16887 + 54026
+ 153e01 + 456464 + 17678 + 529442
+ 155461 + 432.86 + 178¢5] + 498.29
+ 164¢51 + 444476 + 182484 + 495462
+ 16646 + 46035 + 18488 + 512.59
+ 16927 + 486464 + 184¢59 + 53177
540 .57 -
INTERCEPT +0.3936128E-01
MEAN CHN FAT EQU LOW/H20
403312 Q10T + 182 + «83
397.93 0111 + 1.92 + « 81
41387 0114 + 1e43 + « 85
L4462 G118 + 1¢16 + « 90
430« 68 G126 + 16 + 1.02
43143 @136 + ledisy + «92
432.06 0138 + 208 + «37
42624 (135 + 2e49 + B2
41574 0126 + 2.28 + .82
111
H20:CeUe MG/SQCH MEAN:CeUs MG/SOCM
+ 17085 + 61336 + 16749 + 60098
+ 16821 + 58]1.32 + 163¢28 + 563684
+ 16467 + 553437 + 164428 + 55136
+ 164e45 + 533436 + 164.05 + 532.05
LG 1o 55 08011 + 17189 * 52177
+ 173e54 + 48704 + 17849 + 501439
+ 18017 + 498.68 + 18540 + 51360
+ 18185 + 515.01 + 18514 + 524460
+ 18527 + 56360 + 185.20 + 563637

INTERCEPT +Q«3041038E-01

352,5511

!
f
)
t
z
;
g
E
i
4
e
(




NAME: BROWN HEEL 7724772

ALUES DATE7/24/72

7 .2607628E-02

BONE: 250

Wwip: 398

WEDGE V

o1 NPY ~

ROV HIGH
P04 + 49137
2005 + 475037
pp06 * 49337
o007 * 49475
008 * 47275
o009 + 52175
o010 * 54137
%13 % S 59330
gple + 55099
ROW LOWzCelUs»
o004 * 15409
poas + 14071
poae6 + 14486
pe07 * 15161
0p08 *+ 16844
ao09 * 169062
P16 * 15785
p011 + 16064
gpl2 + 154040
*

LOW
+ 37574
+ 361012
+ 37125
+ A0T87
+ 45725
+ 43287
+ 39850
+ 39025
+ 38425

MG/ SQcCM

+ 56129
4984182
498097
49544
52366
48393
43398
4n8e17
450650

P+ T EEEE

NAME: BROWN HEEL 9/5772

RBONEs: 400
win:532

WEDGE VALUES

DATE9/5/172

SLOPE +0+2535820E-02

ROW

B304
PB2S
poB6
QBT
@008
nfulsle
0n10
@011
pBlL2

PR

+

+ +

ROY L©O
ooa4a +
2005 *
0066 +
02087 +
ope8 +
Ba39 +
po1O *
011 +
gol2 +
E

HIGH
593e 49
61037
618062
596+87
63599
63499
68812
67099
68250

WsCoeUe
146041
146011
15117
16329
167-39
16492
15796
15597
16178

LOW
44375
45737
495030
54037
55137
52T« 75
48212
476082

46212

PP R

MG/ SQCM
+ 538047
+ 51798
+ 521.82
+ 53548
+ 506065
+ 47798
+ 45028
+ 45790
+ 51757

+
+
+
+
+
3
+
-+
¥

P

‘E.

page B - 41

*MTERCEPT +®-3952388E-@2
MEAN CHN FAT EQU LOW/H20
43356 0105 * 172 + 294
418.25 0108 + 176 *+ 290
432031 0111 + 1.82 + 293
45131 G117 + {Te 24 1,02
16499 0123 + 21 + 1.14
47731 134 + 120 *+ 1.08
46993 0139 + 196 + 1.00
49162 Q137 *+ .68 *+ 298
46762 0131 + 2431 ¥ 296
H20:CaeUo MG/ SQCM MEAN:CeUe MG/ SQcM
+ 16013 + 58335 + 169012 + 616017
+ 15121 * 535041l + 15657 * 554 44
+ 15258 * 525065 + 16176 * 557037
+ 14875 * 148604 + 16345 ¥ 53425
+ 15137 # 470 44 + 17051 * 53010
+ 158437 * 45172 + 18272 * 52141
+ 15767 *+ 43350 + 18077 * 49721
+ 16334 * 455071 + 192.28 * 536073
4+ 159.01 * 26398 4+ 18013 * 52580
INTERCEPT +w-2855®59E-@2
MEAN CHN FAT EQU LOwW/H20
518.62 0107 * 1.86 * +53
533.87 0111 * 185 + 285
556.81 0114 + 1,43 *+ +93
568« 62 pL20 + 63 + 1,01
593.68 0130 * « 91 + ie@3
58137 0136 * 118 * 99
58512 9138 + De28 + 290
573.81 0134 + 2019 + 89
57231 9123 *+ 250 + 86
i20:CoUe MG/ SQCM MEAN: CeUe MG/ SQcH
+ 165.82 * 61000 + 16309 * 59996
+ 16289 * 57758 + 16328 ¥ 57897
+ 15939 + 55025 # 16459 F 56822
+ 161.41 * 52933 + 169040 * 555 58
+ 16274 * 492+ 54 + 17700 * 53580
+ 166001 * A8 (e 24 + 178.08 * 51524
+ 171500 18910 + 18468 * 5266 64
+ 17070 * 50125 + 18084 * 531.08
+ 17910 * 57310 + 188008 * 60190




NAME: BROWN

BONE: 3720

WIds484

WVEDGE VALUES
SLOPE

EOW HITGH
NAB4 + 563.12
2S5 + 579.12
D06 + 57249
BABT + 57159
NAMB + 5828
MAAY + 62399
P10 + 63200
27311 + 65149
G112 + 61562
ROW LOWes:CoeUe
004 + 15063
A0S + 14477
ARO6 + 15267
gpo7 + 16148
GAGE + 16387
BOG9 + 15866
AA10 + 149.51
PO11 + 15373
hEle2 + 158611

2.

HEEL

9719772

DATEQ9/19/772

+0+2623909E~-02

LOW
42224
2] 3 3 « (A0
46T« 37
51499
559 «50
522.12
U466« 7
453« 24
459425

e

+ 4+ o+ oA 4

G/SQCH
504 e 49
503« 64
50749
51 3«97
49575
L3924
39792
41253
45874

O S S S S S A AR

NAME: BROWN HEEL 9/21/72
BONE: 350
WIge:520

WEDGE

VALULES

SLOPE +74.2597149E-0¢2

ROW
004
BaG5
Poa6
BOBT
GRGIAES
Gao9
Ao1LG
g011
pa1e

ROW

D004
Goas
DAGe6
bvoaaT
0008
noGo

Zre e ~

2011
nn12
*

HIGH
+ 557.50
+ 578.62
+ 576 TS
+ 58887
+ 574.62
+ 62287
+ 595449
+ 655.99
+ 62049
LOW:CeUs
+ 158417
+ 148 .46
148 30
161.12
16551
16531
15788
15675

-+ o+ o+ o+

+

LOw
446437
430.75
44775
S1iSianT4
560« 5@
529.99
483.12
467+ 75
44974

L S

MG/ SQCHM

+ 566.21
S16.11
50152
52193
51917
47027
P 43165
432419
+ 45556

+ o+ o+ o+ 4

+

DATE9/21/772

INTERCEPT

+0e¢3154659E~-01

MEAN CHN FAT EQU LOwW/H20
¥ U92.68 G107 + 185 + «37
+ 50606 A1QT + 1.86 + 89
+ 519.93 @112 + 130 + +96
+ 543.25 0117 + « 66 + 196
+ 57068 3123 + 27 + 115
+ 573.06 0134 + leldy + 107
+ 549.03 @139 + 195 + 96
+ 56737 0138 + '2.62 + +93
+ 53743 0128 + 1e88 + «94
He0:CeUe MG/SOCM MEAN:C.Us. MG/SQCH
+ 16523 + 576450 + 16713 + 583.28
+ 156069 + 546.08 + 16146 + 563.06
+ 156459 + 520481 + 164+61 + 543411
+ 15421 + 49931 + 16772 + 534433
+ 14626 + 441418 + 16653 + 50397
+ 14859 + 41034 + 17114 + 474671
+ 15478 + 412436 + 172.30 + 460 «39
+ 16278 + 43754  + 184.72 + 498.12
+ 16483 + 47875 + 17823 + 518.66
INTERCEPT +0.2162510E-01
MEAN  CHN FAT EQU LOW/H20
+ 50193 0106 + led2 + e85
+ 504.68 0109 + 189 + 82
+ 51224 9112 + 1e62 + 86
+ 55131 9117 + 87 + «98
+ 567+56 74123 + 15 + 1e007
+ 57643 0133 + 1.03 + 1.01
+ 539.31 0138 + 134 + *92
+ 56337 138 + 2.20 + «89
+ 535.12 9130 + 2.06 + 86
H20:C.Ue MG/SQCH MEAN:CeUe MG/SQCM
+ 174435 + 625.00 + 17060 + 61138
+ 168498 + 588.61 + 165¢73 + 577410
+ 165406 + 559412 + 16338 + 553434
+ 16254 + 526459 + 169¢38 + 549.10
+ 159.28 + 490.30 + 17005 + 524.00
+ 16278 + 462.93 + 176648 + 502.61
+ 1€7-84 + 459.97 + 17287 + 4714.31
+ 17249 + 472.96 + 183¢55 + 503.81
+ 175462 + 51184 + 17935 + 522.88

~rr
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A .
(4 NAME: BROWN HREL 10/6/72
nONF* 350
wln: 598
S WEDGE VALUES DATEl0/6/72 »
SLOPE +0+24585139E-02 INTERCEPT +0+.2960419E-01
ROW HIGH LOw MEAN CHN FAT EQU  LOW/H20
BOB2 + 60112 + 47737 + 539.25 2106 + 148 + «93
AOG3 + 61187 + 456+99 + 534.43 0108 + 1.87 + +89
BaA4 + 62325 + 47337 + S543.31 @111 + 1«76 + +93
BOOS + 64587 + 48500 + 56543 0117 + le84 + +95
'8 DAN6 + 61112 + 57225 + 591.68 #7123 + 42 + 1.12
DABT + 65674 + 55174 + 60425 G134 + 1ell + 1.08
0AN8 + 62374 + 51950 + 571.62 2138 + 117 + 1.02
5 NAAY + 72012 + 491462 + 605.87 0138 + 2445 + +96
AALA + 66712 + 494.37 + 58075 A131 + 1.92. + «97
s ROW LOW:CeUes MG/SQCH H20:CeUes MG/ SQCM MEAN:CelUe MG/SOCM
APD2 + 156436 + 581 .68 + 162496 + 606470 + 169.28 + 630372
OAN3 + 144.09 + 524.95 + 155¢51 + 567.52 + 16099 + 587.94
AO04 + 14309 + 506483 + 15093 + 535.24 + 159440 + 56596
l A0AS + 14174 + 475.57 + 14716 + 494422 + 159.69 + 537.32
" NAA6 + 16423 + 525454 + 149463 + 47762 + 168.39 + 53%8.98
AAOT + 16281 + 47701 + 15174 + 443.77 + 174+99 + 513,58
BAAE + 15706 + L46+.06 + 15397 + 437.95 + 17025 + 484.53
BAA9 + 15970 + 453.77 + 16422 + 466495 + 188+54 + 537.85
AN1A + 15924 + 47723 + 16280 + 488417 + 18733 + 542.02
3 *




ﬁ;ALEXHNDEﬂ HEEL

Page B - 44

7257172
[ RBONE: 225
; WIo: 431
WEDGE VALUES DATE7/5/72

SLOPE +0¢2646538E=-@2 INTERCEPT ~@.2223338E~@2

~

-

- e

ROW HIGH LOW MEAN CHN FAT EQU LOW/H20
BOA4 + 56162 + 416699 + 48931 G109 + 1eQ) «+ e 96 |
0005 + 581450 + 44437 + 512493 0107 + 1.72 + 1.3 |
QRO6 + 545612 + 443649 + 49431 @105 + 132 + 102
COBT + 51962 + 459074 + 489.68 @106 + e 78 + 106 |
POG8 + 53075 + 476637 + 503¢56 Qi10 + ¢ 69 + 1¢10 |
: POO9 + 606675 + 45762 + 532018 0114 + 181 + 1«06 |
BPOLO + ST662 + 424449 + 50056 F116 + 1696 + .08
0011 + 59587 + 41B¢12 + 506699 gl124 + 227 + «e97
OOl2 + 60762 + 40562 + S536¢62 119 + 2¢59 + e 94
RBW LOW:CeUe MG/SQCM H20:Celie MG/SQCM MEAN:CeUe MG/SQCM
‘ 0004 + 15453 + 536¢54 + 158¢13 + 549.02 + 17196 + 596496
GO0S + 16073 + S68e43 + 15746 + 556488 + 17608 + 622665
D806 + 16022 + 577e41 + 15721 + 56661 + 17161 ¢+ 618039
BOOT + 16287 + 57429 + 15402 + 549.89 + 167055 + 598.12
BBO8 + 162656 + 55924 + 15155 + 521.42 + 168466 + 58021
0029 + 15826 + 52539 + 15142 + 50275 + 175647 4+ 582043
0010 + 145682 + 47584 + 14758 + 48158 + 164094 + 538.12
BB11 + 14672 + 44793 + 150648 + 459439 +* 17062 + 52075
! BO12 + 14525 + 462.06 + 152647 + 484499 * 1T71le7l + 54607
|
E]. NAME:ALEX HEEL 7/18/72 |
WEDGE SLOPE: 2.60033E-3  INTERCEPT: 4.27099E=3 WATER I~0: 380
ROW  F-1 F=2 Y CHANNELS FAT EQUIV LOBW/H20
5 495 .5 370,125  432.812 108 1.87539 0.974013
6 500,75 379.25 440 106 1.78657 0.998026
7 478,25 383.25 430,75 104 1.42358 1,.00855
8 471,125  399.75 435.437 104 1.05611 1.05197
9 462,625 437,875 450.25 110 0.353464 1,.1523
10 475.25 441,125 458,187 119 0.47901 1.16086
11 536 372.875 454,437 115 2.33287 0.98125
12 504,75 366,375 435,562 125 2,05975 0.964145
13 532.625 369.875 451.25 119 2,34419 0.,973355
- MEAN 495.208 391,167 443.187 1010 1.52344 102939
- SeDe 26.2522 29,1572 10351
ROW LoY I-92 WATER I-0 MEAN I-2
. C.U. MG/CMSQ CelUe MG/CMSQ C.Ue MG/CMSQ
5 159,043 564,678 161.887 574.804 175.941 624,849
S 160.246 579,729 160,456 580.489 175.996 636,867
7 159,377 587.696 158,492 584,421 171,529 632,629
8 157.868 582.116 152.599 562.631 166,762 615.001
9 167.29 583.213 151,696 528.696 170.356 593,931
10 172,603 556,149 154.858 498,788 177.119 570,743
- 11 147.08 490,202 149,257 497.48! 169,829 566,276
12 143,303 439,235 147,868 453,277 164,926 505,758
13 147.606 475,368 150.82 485,754 171,27 551,842 |
|
- MEAN 1414.42 539.81 1387.93 529.593 1543.73 588,655 !




I\ Page B = 45
NAME s ALEXANDER HEEL 7/24/72

-'l BONE: 340
7 WIdgs: 339 ‘ ;
1 WEDGE VALUES DATE7/24/72
¥ N] SLOPE +0«2575649E~02 INTERCEPT +0<2154799E-0G1
— ROW HIGH LOW MEAN CHN FAT EQU LOW/H20
‘I GP03 + 4B2.62 + 40675 + 4L#N.68 0105 + 109 + 104
E (004 + 4T3e99 + H4GT«37 + 440.68 0104 + 97 + 1.04
POO5 + S11eT4 + 4H442.87 + 47731 0105 + 692 + 113
~ G006 + SB225 + 46387 + 4B6+56 @Bl14 + 59 + 1«19 ;
= GOGT + 56124 + 4TBeT4 + 515.99 G120 + 1413 + 1.21 é
0008 + 61287 + 44112 + 527.00 0126 + 2e11 + 113 |
' GOA9 + 56099 + 42212 + 49156 0125 + 1.82 + 1.08 s
PO10 + 557¢99 + 38712 + 47256 0120 + 2035 + °99 ;
+ 553¢49 + 384¢00 + 468¢75 0112 + 2435 + 098 g

£
goLl +
ROW LOW:CeUe MG/SQCM H20:CeUe MG/ SQCH MEAN:CeUe MG/SQCHM

POB3 + 16033 + 584¢48 + 155¢64 + 56T7¢16 + 16969 + 61910
0004 + 16002 + 58902 4 155022 + 57110 + 168+19 + 61953
POPES + 162¢96 + 594021 + 14934 + 543¢85 + 17082 + 623.28
GO06 + 17034 + 57178  + 15027 + 50343 + 17578 + 59031
GOOT + 169¢51 + 54009 + 146662 + 46603 + 18053 + 57573
GOO8 + 157¢85 + AT8.04 + 14201 + 42921 + 18026 + 54710
GOBY + 15360 + 46872 + 14338 + 436499 + 17263 + 52785
GO10 + 14588 + 463061 + 146046 + 465¢49 + 16981 + 541.04
G011 + 14718 + 50185 + 148¢63 + 506e87 + 169¢52 + 57928
.l »
NAME: ALEXANDER HEEL 9/21/72
BONE: 350
WIiG:520
WEDGE VALUES DATE9/21/72
SLOPE +02578588E-02 INTEECEPT +0+1916120E-01
ROW HIGH LOW MEAN CHN  FAT EQU  LOW/H20 '
BONY + 67762 + 532.87 + 60525 G109 + 1654 + 1.02
AAGS + 669412 + 55075 + 60993 Y106 + 1.25 + 135
OBO6 + 655450 + 51974 + 587.62 G105 + 149 + «99
GOBT + 645012 + 559.49 + 602.31 2106 + «91 + 107
L' ‘ OBG8 + 65250 + 595.12 + 623.81 0108 + «59 + 1eld
BOOY + 655424 + 57124 + 613.25 @113 + «B8 + 1.09
G010 + 66324 + 56275 + 613.00 G117 + 105 + 1.08
| . BOLL + 75712 + 49762 + 62737 0124 + 269 + «95
b BB12 + T742.62 + 50962 + 626.12 0121 + 2e42 +° « 98
|
ROW LOW:CeUe MG/SQCM  H20:Ce.Us MG/SQCM MEAN:CeUe MG/SQCHM
DOG4L4 + 158062 + 556493 + 155495 + 54744 4 17250 + 686432
BO0S + 16033 + 579¢14 + 15424 + 556486 + 17115 + 618473
- POB6 + 152+42 + 555453 + 15247 + 55572 + 16531 + 60313
| & G207 + 156¢35 + 564459  + 148.59 + 53620 + 164416 + 593.19
OGS + 156424 + 553460 + 14166 + 506127 + 16132 + 57186 :
| b LT5.00 1 525470 + 144472 + 489.24  + 163436 ¢+ 5271 ;
| 8 OOLO + 15046 + 491429  + 14121 + 46065 + 160+46 + 524446 |
OOL1 + 18746 + 422.49  + 142491 + 439.54 + 166+19 + 512.34
@B12 + 138.87 + 437.68 + 14131 + + 163¢79 + 51752

44549

B '
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\
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Page B = 46
NAME: ALEXANDER HEEL 9/22/72
BONE: 400
WwlasS51l4 :
WEDGE VALUES DATE9/22/772
SLOPE +0«2570139E~-02 INTERCEPT +0«3741579E-01
ROW HIGH LOW MEAN CHN FAT EQU LOwW/H20
DAL + 66012 + S510«74 + 58543 D105 + le64 + +99
AOAS + 656462 + 50337 + 58000 103 + 170 + « 97
AAA6 + 62709 + 53012 + S78«56 0104 + 107 + 103
ARGBT + 613e00 + 567«T4 + 59@«37 D1A6 + s /19 + 119
BOANE + 649687 + S85e87 + 61787 3116 + e 66 + $4s 1.3
AADA9 + T1T7e¢37 + 51837 + 61787 B115 + 208 + 1«90
A01D + 678462 + 4B 6«87 + 58275 0118 + 2.13 + 294
G011 + TA8¢00 + 47587 + 59193 A124 + 255 + «92
BOl2 + TO5:62 + 494.62 + 60012 G117 + 228 + « 96
ROW LOW:CeUe MG/SQCHM H20:CeUs MG/SQCM MEAN2CelJe MG/SQCM
0L + 156e65 + 565093 + 15732 + 56840 + 17098 + 61903
GA05 + 15523 + 57183 + 15738 + 579=9§ + 16982 + 626496
FOD6 + 15966 + 58277 + 156445 + 57076 + 16875 + 616679
GOt + 16107 + 57667 + 15353 + 53798 + 16521 + 591 .88
AOB8 + 16879 + 551.62 F 153461 + 50070 + 17496 + 572431
AAN9 + 14832 + 48T «26 + 14734 + 43396 G H D] 4+ 555458
BA1LA + 14230 + 454466 + 14870 4+ 47575 + 163e51 + 52460
BOl1l + 13796 + 41551 + 146661 + 44550 + 16412 + 56G0H43
G012 + 144435 + 46550 + 14885 + 487.45 + 16697 + 54073
x



Page B = 47

NAME:LA PINTA HEEL 6/12/72
BONE: 350
WIO:548
WEDGE VALUES

DATE6/12/72

SLOPE +@e2550138E=-02 INTERCEPT +@e3405279E~0G1
ROW HIGH LOW MEAN CHN FAT EQU LOW/H20
0003 + 60350 + 498.37 + 550.93 0110 + 123 + «90
0004 + 573462 + 527499 + 55081 0l1g + 53 + ©96
BOBS + 61012 + 52600 + 56806 0108 + 95 + «95
OP06 + 56424 + S44.87 + 554.56 G110 + 22 + e99
G007 + 633¢25 + 542¢99 + 590.62 @117 + 103 + * 99
POB8 + 701637 + 4B4e25 + 502.81 0126 + 2.38 + «88
009 + T65:62 + 46600 + 61581 0124 + 319 + «85
0010 + 795¢74 + 4B3.24 + 639¢50 0118 + 320 + «88
0011 + 778012 + 482.50 + 63G«31 Q107 + 3.07 + «88
ROW LOW:CeUe MG/SQCM  H20:CeUe MG/SQCM MEAN:CeUe MG/SQCM
0003 + 162629 + 565.21 * 17273 + 602¢43 + 17332 + 604053
G004 + 16395 + 57113 4 16804 + 58571 + 16860 + 58771
BOOS + 14980 + 53058 + 15423 + 54664 + 158611 + S560.74
0006 + 15018 + 522.01 + 15080 + 524626 + 152.11 + 528.93
0007 + 14252 + 464433 *+ 14359 + 46792 + 152¢36 + 497¢30
2008 + 13188 + 397.08 + 147646 + 445.58 + 15736 + 476040
B0OG9 + 11890 + 36265 + 13899 + 426.21 + 15346 + 47196
0A10 + 123612 + 395,82 * 137¢96 + 445413 + 156018 + 505.68
211 + 13527 + 482e42 + 14890 + 532¢33 # 16387 + 587.21
*
NAME:LA PINTA HEEL 7/6/72
BONE: 300
Wid:43s
WEDGE VALUES DATE7/6/72 ,
SLOPE +@+2513937E=-@g2 INTERCEPT +0¢4722900E-0(1
ROW HIGH Low MEAN CHN FAT EQU LOW/HZ20
GBS + 532¢37 + 46737 + 499.87 (115 + 83 + 1.07
0006 + 52487 + 452662 + 48BeTH G111 + °95 + 104
BOBT + S14487 + 43087 + 47287 0111 + 1e14 + °99
D008 + 50574 + 469¢12 + 48743 110 + 48 + 107
OO0 + 48387 + 46Be00 + 4The43 F113 + 17 + 107
BO10 + 56562 + 439499 + 5@2.81 119 + 1e61 + 1.01
BO11 + 642¢75 + 427.25 + 535.00 0125 + .62 + «98
OOLl2 + 683¢87 + 420.25 + 552.06 0120 + 313 + 96
0013 + 716062 + 4B574 + 56118 G112 + 3065 + °93
ROW LOW:CeUe MG/SQCM  H20:CeUe MG/SQCM MEAN:CeUs MG/SQCM
POOS + 175.38 + 58787 + 16713 + 559431 + 183ell & 614.61
0006 + 16686 + 579619 + 16245 + 563¢39 + 17538 + 609.74
0207 + 155.20 4+ 537.42 & 16&.4z « €43 .04 + 16552 + S574e42
028 + 156¢04 + 545.5j + 14774 + 51547 + 16026 + 560.74
0009 + 148.88 + 505.30 + 14861 + 476621 + 15@e42 + 51074
0010 + 134.00 + 429414 + 132.64 + 424059 + 149.88 + 482.22
0011 + 12682 + 384.80 + 12907 + 39195 + 154¢93 + 474.26
G012 + 124.69 + 394455 + 12883 + 408.28 + 15743 + 503.07
G013 + 12166 + 413033 + 12946 + 441402 + 157699 ¢+ 542.34




T

NAME:LA PINTA HEEL 7/16/72

WEDGE SLOPE: 2.61445E-3 INTERCEPT: 1.,351683E-2 WATER 1-0: 361
R QW F=-1 F=2 Y CHANNELS FAT EQUIV LBW/H20
) 447.25 380.25 413.75 115 1.,04329 1 ,05332
i anUe io 378 13,375 114 1.10296 1.04709
8 442,875 3355..3 15 398,125 114 14513 0,978878
9 409.125 382.875 396 111 0.,426292 1,06806
10 38175 3 751D 378,625 115 0.,106119 1,04017
11 455 ,25 346,75 401 123 1.75013 0.960526
12 524,75 330,25 42 7.5 122 2.97689 0.,914832 -
13 564,875 357375 461,125 119 2.94312 0,989958
14 590 33725 463 ,625 110 3,59549 0.934211
MEAN 473,847 360,181 417.014 1043 1.71062 0.99773
S.D. 70,429 19,7682 29,1135
R AW LAw I-2 WATER I-0 MEAN I-9
C.U. MG/cMsQ C.U. MG/CMSQ C.U, MG/CMSQ
S 175.944 580.019 169,97 560,148 185,654 612,314
7 171,92 571.653 166,675 554,052 182,119 605 .871
8 158. 7122 921511 161,156 53020 172315 572,978
S 162 .01.1 553,095 155,48 530,593 RS 152 565,987
10 1485239 4854531 143,008 470,469 148,488 488,701
11 135,465 416,083 140,419 431,487 153.344 AT1,68
12 121,418 375,495 132219 409,548 152,507 474,218
13 1324195 419,732 133.396 423 592 162,528 BN 2222
14 130.676 449,216 138.162 475,245 165 .684 570,944
MEAN 1335.89 436 ., 466 1340.54 487.852 1488, 79 542 .213
NAME:LA PINTA HEEL 7/724/72
BONE: 250
Wins: 399
WEDGE VALUES DATE7/724/72
SLOPE +0@.2538159E~-02 INTERCEPT +Q0«34888680E-01
ROW HIGH LOW MEAN CHN FAT EQU LOW/H20
BADS5 + 50199 + A4P2.37 + 452.18 9115 + 142 + 1.00
DOG6 + 47949 + 40824 + 443.87 0114 + 1003 + le02
BOAT + 46375 + 41612 + 439.93 B111 + s 69 + 1.04
DAA8 + 47587 + 39837 + 437.12 G111 + leld + «99
BGA9 + 45337 + 41662 + 43500 @115 + «54 + 104
BB1D + ATLe62 + AOS587 + 44D«25 (1120 + 100 + 1.01
AB11 + 54950 + 37625 + 46287 8125 + 243 + 294
BAL2 + 61562 + 39074 + 50318 2122 + 292 + «97
G113 + 64599 + 38175 + 51387 9115 + 3388 * +95
1048
ROW LOW:CeUes MG/SQCM H202:CsUUs MG/ SQCM MEAN:CeUs MG/SQCM
DABS + 16793 + 56158 + 16696 + 55826 + 18135 + 60756
AOD6 + 17336 + 585639 + 17074 + 57636 + 182.90 + 618436
BART + 168.006 + 58277 + 16339 + 566+21 + 17423 + 60469
BANE + 155476 + 539412 + 15593 + 539.74 + 16606 + 575669
AAP9Y + 15114 + SOUP6 + 14617 + 48703 + 156+10 + S521.06
DOLO + 14206 + 452.67 + 140«D1 + 445.94 + 15181 + 48470
0011 + 12523 + 38097 + 13257 + 404.10 + 15113 + 462.60
BAL12 + 128.78 + 402.14 + 13133 + 41037 + 159.63 + 50177
@713 + 125439 + 415485 + 13047 + 43327 + 159.57 + 532.95
& 491.6166 545.4866

1

e .
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NavE:ILA

PINTA

BONE: 450

Wif: 532

WwEDGE
SLOPE

ROW

Ha05
NE06
I IGISN

QRS

GRGRENS)
PA10
Aol
am12
Na13

ROV
Pe05
006
0o07

GaGs

NaAME: LA

A

L
+
+
T

+ o+ o+ o+

VAL UES

HIGH
61040
61287
60775
55287
559.12
THT e 49
151 «87
B34« 62

82350

OWeCeUe
174637
17185
159« 44
15624
142460
1,311 e
126648
125+ 66
129713

BONE: 4063
WiG:520
WEDGE VALUES
SLOPE +@.2563879E-02

ROW

PE0OsS
G006
[51a1oN
noag
agn9
Bo10
aa11
@aa12
0613

ROV
G16173S)
NGB06
OaaT
Anos
B009
f’!f\l (e}
2011
po1e2
2013
*

S T T S S

L
+

-+ o+ 4+ o+

+ +

HIGH
63975
63987
63337
61887
593.25
71630
T7425
86362
87300

OWsCeUe
170« 48
16713
16181
15360
146.06
19~ ~nn
12720
12417
129.54

1

EEL 9719

JATE9/19/72
+Pe 2584409E~02

+ A+ A b A F

[

i

F ok o+ o+

LOW
52237
52837
50462
538 50
S506e¢ 74
48212
478 6 62
48575
461« 37

G/ SQCM
58348
57485
53T« 21
52616
U62 « (4
39771
38428
4DSe 54
471 50

+ + +

<+

+ o A

INTERCEPT +03520710E-01

MEAN CHN

56618 (3113
57«62 G113

556.18 @112

<]
5

4568 (3112
3293 (3116

504.81 @124
61524 3123

6

6018 0116

64243 0133

e
.

)

+ 4+ 4+ o+ o+ o+ o+

PINTA HEEL 9/21.72

DATE9/21/72

I T

M
o+
+
+
+
-+

+ 4+ +

LOW
54562
54787
55951 2
566¢12
55774
569.25
S10.74
50562
512.12

G/ SQCM
56820
57183
568¢55
529.51
47670
G4 TH
38990
396+ 79
44514

+ 4 o+ o+ A+

O:CelUe MG/
176« 44 +

17263 +
16535 +
154.88 +
14824 +
14402 +
13949 +
13621, +
14380 +

MEAN CHN

592.68 @115
593.87 (3112
S594.24 #2110
592.49 0111

S
6

7550 @117
12«62 2125

642.50 @l24
654.62 7119
69256 0111

H20:CeUe MG/

+

+ kot o+

164.95 +
161.28
154.62
14416
13786
135+ 58
129.43
12751
13128

+ ok k ok o+ o+

FAT EQU

+ «99
+ «95
+ 1«19
+ e 16
= «63
o 2¢46
- 290
+ 3647
& e 72

SQCM MEAN:CeUe

59055 +
57750
557685
52146
480 B S
43580
42519
44073
526+ 62

+ b ook T

FAT EQU
102
«99

84

«57

e 39
219
2¢67

3e 44
342

+ + 4+ o+ o+ o+ o

SQCHM MEAN:CeUe

549.24 *+
55146
538.06
49637
44937
41285
39690
4AT«T3
45109

R

A S S ST S s

I A T I

LOW/H20

« 08
*«99
0911
101

«95

« 90
« 59
«91
<56

INTERCEPT +0.2618179E-21

MG/S5QCH

183e¢48 + 61465
18055 + 604061
170433 + 574486
15772 + 531+29
148 e 44 + 481653
157486 + 47898
15737 + 481 e44
16125 + 524.26
16323 + 59969
LOw/420
1e4
105
106
1.8
107
«97
« 98
«97
«98
MG/ZSQCM
17999 + 60027
17616 + 60327
16933 + 590.]12
15865 + S547.27
14872 + 488.92
15607 + (& ?
155666 + 47941
16024 + 515.09
16329 + 56286




NAME:ROSS HEEL 6/12/72
BONE: 300
WIg. 342

WEDGE VALUES DATE6/12/72
SLOPE +@.2510119E-02

ROW

002
PBa3
0024
Baas
zoBs6
0oo7
Go3
oA
2019

ROV
0002
203
0004
Boas5
0006
o917
15J013)
2009
Boiv
%

S T A

HIGH
690.12
6456 62
626437
552037
480+ 37
529.25
576.12
606+ 50
58200

LOWsCeUs

LR I L T R A S

15851
14387
14871
14066
13676
13687
132+.46
127048
120096

LOow

NAME:ROSS HEEL 7/6/172
BONE: 300
Wio:a42
WEDGE VALUES
SLOPE +@.2511078E~-02

ROW

2905
D006
ooa7
2008
B39
0o10
2011
po12
@613

ROV

090s
Qo6
2007
0008
2009
an1o
Bo11
a@12
2013

EE I I I SRS

L
+
%
+
+*
+
+
+
+
4

HIGH
613.12
60712
57925
56825
47074
478050
52324
529.50
52137

OWsCeUo
16527
15399
149092
143095
133.21
13823
129+ 64
129+43

1972 e
L1788

Page B - 50

~

INTERCEPT +0+3671188E~01

MEAN

CHN FAT EQuU LOW/HZ20
+ 45562 + 572087 0118 + 2.66 + 1.03
+ 42800 + 53681 0117 + 2:64 + 96
+ 46087 + 54362 0129 + 10 OTRE 1e04
+ 47124 + 51181 0117 + 1.02 + 1.06
+ 46162 + 471.00 0119 + e25 + . . 1.04
+ 455099 + 492.62 G127 + «95 + 1.03
+ 453.87 + 514499 0126 + 1.53 + j.p2
+ 45437 + 530.43 0124 + 185 + 102
* 44887 + 515043 @li2 + 1666 + 1001
MG/SQCM  H20:CeUs. MG/SQCM  MEAN:CeUs> MG/SQCM
+ 52054 + 154+93 + 508045 + 18553 + 61177
+ 475026 + 14763 + 488.08 + 170637 + 565050
+ 479008 + 14369 + 462.42 + 168052 + 544.87
+ 46434 + 133017 + 438.82 + 15032 ¢+ 497,24
+ 443.23 + 13159 + 425,93 + 139+15 + 451.24
+ 414075 + 132:91 + 492.32 + 14669 + 445.52
+ 40420 + 129012 + 393.64 + 14838 + 454053
+ 394,95 + 12406 + 383,95 + 146067 + 456-61
+ 41564 + 11923 + 429.49 + 136045 + 470473
DATE7/6/72
INTERCEPT +0+4790658E-01

LOwW MEAN CHN FAT EQU LOW/H20
+ 43137 + 52075 @118 + 2022 + 97
+ 41862 + 51287 @118 + 2438 + 294
+ 42062 + 499.93 0118 + 205 + 295
+ 42737 + 49781 0121 + 183 + »96
+ 41487 + 442.81 0120 + °81 + «93
+ 41162 + 44506 0128 + °e96 + «93
+ 40637 + 464081 0126 + 1.62 + 291
+ 41750 + 47349 0124 + 1452 + 294
+ 402075 + 46206 Ql14 + 1«65 + 291
MG7S5QCHM H20:CeUe MG/SQCM MEAN2CesUs MG/SQCM
+ 538071 + 16814 + 548040 + 18749 + 613,69
+ 50061 + 16040 + 522025 + 17795 + 581448
+ 486089 + 15577 + 506063 + 17030 + 555,69
+ 45471 + 14802 + 468411 + 162:41 + 515.46
+ 42302 + 14081 + 448.24 + 14103 + 448,97
+ 41100 + 14734 4+ 43935 + 14823 + 442.10
+ 39067 + 14023 + 4P4-13 + 146057 + 444017
+ 39660 + 13656 + 419,31 + 14504 + 446473
+ 392-73 + 12848 + 42976 # 138354 + 44T.44
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NAME:¢ROSS HEEL 7/24/72 ;

BONE: 300
WIg: 399

WEDGE VALUES DATE7/24/72

SLOPE +0e2603899E~02 INTERCEPT +0¢5721188E~02

ROV H1GH LOW MEAN CHN Fa '

@005 + 56162 + 388+24 + 47493 G116 + Te?gg + LOnggo

BOBE + 573012 + 385.25 + 479¢18 B115 + D55 + .96

0007 + 538¢24 + 383400 + 45662 G117 + 2.09 + .05

0008 + 516e25 + 386487 + 451+56 0120 + - 1.85 + <96

0009 + 44425 + 4B4.25 + 424425 (155 + c60 + 1ep1 ?
P0LO + 419¢37 + 39562 + 4O Te 49 (G127 + e 37 % ¢« 99 ;
0011 + 462.00 + 37962 + 420.81 0128 + 1.06 + .95 |
0Bl2 + 51774 + 37825 + 448.00 G127 + 2:.01 + 94 1
0013 + 496¢75 + 377462 + 437.18 6116 + 1.76 + «94 i

ROV LOWsCeUe MG/SQCM H20:CeU. MG/SQCM MEAN:CeUe MG/SQCM

@005 + 163¢P6 + 537465 + 166¢23 + 548¢13 + 18644 + 615.04
@0P6 + 155634 + 516457 * 15937 + 530.04 + 180e43 + 600.37
Q00T + 14642 + 478e42 + 15121 + 494413 + 166099 + 545.94
OGS + 144664 + 46070 * 148¢34 + 472456 + 163+19 + 52p.08
BO09 + 14536 + 44le4] * 14373 + 439439  + 151.40 + 462.96
G010 + 14170 + 426+31 * 142678 + 42957  + 145446 + 437.66
G011 + 13713 + 40924 + 14350 + 428436 + 15631 + 448.80
@012 + 128¢67 + 38689 + 135645 + 43740 + 150e16 + 451.88
2@13 ¥ 124462 + 41040  + 13101 + 43155 ¢ 14161 + 466065
NAME: ROSS HEEL 9/19/72
BONE: 454
BONE: 330 i
WIG: 434 1
WEDGE VALUES DATE9/19/72
SLOPE +(+2667299E~02 INTERCEPT +0.6312811E-02
ROW HIGH LOW MEAN  CHN FAT EQU  LOW/H20 j
BABS + 71500 + 496.62 + 605.81 0116 + 2.34 + 1«02 :
BOA6 + 67737 + UT4eTH + 57606 A115 + 2023 + * 9% |
BODT + 64724 + 482.37 + 56481 G117 + 189 + +99 i
POO8 + 63275 + 48575 + 559.25 (120 + 1«69 + 100 i
DAB9 + 51750 + 496499 + 50724 A117 + «25 + 1.02 Z
PO10 + S5T2.25 + 460+T5 + 51649 G127 + 139 + +95 E
POL1 + 637+50 + 469487 + 553.68 0130 +  1.96 + <97 T
BO12 + 58612 + 46000 + 523.06 0122 + 1«58 % +95
BA13 + 586449 + 456462 + 52156 0110 + 1«60 + *94
i
BOW LOW:CeUs MG/SQCM  H20:C.Ue. MG/SQCM  MEAN:CeUs MG/SQCM g
A00S + 164420 + 528+33 + 161+21 + 518+.67 + 187.25 + 602.84 '
l 0006 + 150.45 + 4BB.14  + 152467 + 495.37 + 172.70 + 560465 !
G007 + 15029 + £479.22 + 15068 + 48048 + 16874 + 53837 4
0008 + 143.01 + 444.46 + 142.58 + 443410  + 159.92 + 497.23
Qs + 140w v 45593 + 139e92 + 445.99 + 14541 + d4035e 55
PB10 + 13809 + 4035.28 + 144.34 + 42374 + 15259 + 448410
G011 + 135.85 + 339.42 + 139.70 + 40052 + 157.19 + 450.95 ‘
D012 + 132.13 + 40370 + 138+34 + 42277 + 14781 + 451.86
t 126415 + 427461  + 13256 + 44944  + 1UDT8 + 4TT+46

' 9013
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NAME: ROSS HEEL 9/21/72
BOUNES 350

Wi0: 520

JEDGE UVALUES DATE9/21~

SLOPE +@e =30 82 INTERCEPT +0.1903180E-01

ROW HIGH LOW MEAN CHN  FAT EQU  LOW/H20
AOG4 + T4T«50 + 578+53 + 662.99 0121 1.64 1ell
GO9S + 71074 + 51237 + 641.56 0117 2462 <98
0006 + 69725 + 49750 + 59737 0117 2.16 .95
GOBT + T16e00 + 524.87 + 620.43 0118 1.99 1.99
GRA3 + 64887 + 527.62 + 588.25 0123 1.32 1ea1
BOG9 + 534.62 + 532.00 + 533.31 0128 .33 1.62
D010 + 626437 + 59174 + 56406 0126 142 .96
GU1L + 66175 + 500.74 + S531.24 0125 179 s06
GO12 + 65099 + 4BTB87 + 569.43 0118 1.85 .93

T T I
I I T T
oF ok F o+
R T 2 T

v}

ROW

@ADL

OW:CeU. MG/SQCH H20:C«Us MG/SQCM MEAN:CeUes G/SQCHM
1870+ 40 56929 16750 + 528.06 + 19690 + 622.02
15359 50007 15523 505.78 179.81 58703
146+ 72 47765 15189 494476 168.12 548 e 41

47673 14659 47312 16743 S41«42

48443658 141.62 43795 156+ 79 485465

42663 14971 41781 14394 427+ 59

40488 13880 41870 149.05 45015

389.04 13283 473+ 63 14675 Q46470

37676 12471 + 401.42 13543 A3655

@005
G006

143.41
14363
134,30
128611
11719

2008

ke
+
+
+
GOOT + 147469
+
+
.‘.
+
-

R T T S
T T T T T
T N
S T I
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NAME:VOGEL HEEL 6/12/72
LS l BONE: 350
wio: 547
o WEDGE VALUES DATE6/12/72
-!l SLOPE +0+2527939E~p2 INTERCEPT +0.3687000E-01
-1 .
ROW HIGH LOW MEAN CHN FAT
~ OOB1 + 76699 + 518.49 + 642.75 Q101 + 2?2? + Lowfgﬁo
| _. POO2 + 71787 + 49974 + 608.81 Q099 + 232 + «91
POB3 + 669¢87 + 51937 + 594¢62 GF99 + 1663 + 094
— Q0B4 + 64599 + 531649 + 58875 0100 + 125 + e 97
o OOOS + 569699 + 55062 + 560.31 @111 + 22 +  1.00
- O0BS + 58162 + 52062 + 55112 0121 + 71 + «95
r GODT7 + 61687 + 494412 + 555.50 @125 + 142 + Y
0A08 + 642062 + 475487 + 559.25 @121 + 193 + «86
@009 + 67050 + 49112 + 58081 G111 + 2.00 + 89
ROW LOW:CeUe MG/SQCM H20:CeUe MG/SQCM MEAN:CeUe MG/SQCM
OBl + 16170 + 61876 + 16711 + 639.92 + 183040 + 703673
Q@02 + 15665 + 61136 + 16559 + 64710 + 17619 + 639-45
v PEB3 + 15529 + 605695 + 16042 + 626444 + 16869 + 65947
0004 + 14961 + 57725 + 152848 + 588.62 + 15984 + 61772
POOS + 17084 + 59426 + 17011 + 591065 + 17278 + 60116
i PO06 + 17498 + 55749 + 18096 + 57703 + 18187 + 58001
OOAT7 + 19184 + 592.53 + 20455 + 632.75 + 20648 + 63885
Q208 + 194020 + 62032 + 21106 + 675042 + 21374 + 6B4e18
0B + 217e57 + 76081 + 22953 + 803.43 + 236019 + 827015
*
|
NAME:VOGEL HEEL 9/6/72
BONE: 400
Wig:570
WEDGE VALUES DATE9/6/72 :
SLOPE +0.2474660E=02 INTERCEPT +0«2671240E-01 }
ROW HIGH LOW MEAN CHN FAT EQU  LOW/H20 '
DBB3 + 83012 + 55150 + 690.81 0102 + 2.62 + «96
VAB4 + 77537 + 56375 + 669.56 0100 + 2.04 + «98
BOBAS + 75725 + 53237 + 644.81 Q098 + 2.26 + «93
BOR6 + 74125 + 595.25 + 66824 (099 + lesl + 1.04
AOBT + 65474 + 598.12 + 626043 0104 + 58 + 104
POO8 + 616412 + 60975 + 61293 G115 + «06 + 1.06
BOB9 + 65149 + S548.75 + 60012 0126 + 1.10 + «96
GA1D + 68162 + 52737 + 60450 0123 + leb64 + «92
BOL1 + 696475 + 524.37 + 61056 G119 + 1.82 + «91
Il ROW LOW:Ce.Ue MG/SQCM H20:C+Us MG/SQCH MEAN:CeUe MG/SOCM
BOB3 + 163+419 + 635.72 + 166455 + 649.06 + 18616 + 726+74
BOD4 + 16265 + 64647 + 16375 + 650193 + 17985 + 715.98
' A0AS + 15391 + 623.85 + 16060 + 65145 + 17269 + 701428
G006 + 164+03 + 65875  + 15974 + 64124  + 17548 + 705.50
BOBT + 166408 + 63452 + 161407 + 61506  + 170.80 + ARR.0]
BOOB + 18429 + 636+80 + 176454 + 609456 + 184489 + 63%.90
l BOOI + 189.68 + 597.54 + 19447 + 612.98 + 20096 + 633+ 71
‘ BA10 + 197.80 + 639.06 + 20736 + 67047 + 21459 + 694.21
l_ 6011 + 209.35 + 70013 + 219.28 + 73385 + 22746 + 761462
*
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NAME:VOGEL HEEL 10710772
BONE: 300
Wig:418
WEDGE VALUES DATE10/10/72
SLOPE +3.2532730E~-02 INTERCEPT +0.3194180E~01
| ROV - HIGH LOW MEAN CHN FAT EQU LOW/H20
' 0003 + 67912 + 44037 + 559074 0104 + 2.78 + 1.05
0004 + 62300 + 448+12 + 535.56 G100 ¢+ 2011 + 1.07
@005 + 59887 + 42287 + 510.87 0100 + 2423 + 1.01
Q006 + 594062 + 46075 + 527.68 8098 + 1:63 + 1.10
POOT + 53187 + 46975 + 500.81 0104 + «79 * 1.12
OBD8 + 476075 + 44787 + 46231 0117 + 40 + 1.07
i 0009 + 50925 + 43237 + 470+81 0126 + 1.05 + 1.23
POLO + 545¢75 + 41149 + 478.62 G122 + 1.81 + *98
. P11 + 555024 + 418.25 + 48675 G116 + 1.82 + 1.00

ROW LOW:2Ce.U. MG/SQCHM H20:C.Us MG/SQCM MEAN:CeUs MG/SQCM
+

#2023 17081 + 63587 + 165439 + 615.28 + 195075 + 73057
PODE + 166019 + 643.59 + 159424 + 61611 + 184402 + 71397
B35 + 158449 + 613415 + 15733 + 608.58 B 17739 + 68780
PO06 + 164045 + 649.96 + 15491 + 611451 + 17774 + 73351
BAGT + 16641 + 61916 + 15427 + 57307 + 17397 + 644.44
Q008 + 18@8.41 + 596.20 + 17233 + 568.95 + 184012 + 698073
BAG9 + 19423 + 59604 + 18997 + 582+69 + 20496 + 629467
DOLO + 20027 + 635054 + 202.18 + 641.73 + 21871 + 695.21
@011 + 21826 + 730.28 + 21819 + 730.04 + 23585 + 790416

%

-

1




