L

I e ggp,

DTIC

Institute Report No. 306 T = CTER
JAN 2 4 1983 3

“D

Ninety-Day Subchronic Oral Toxicity Study of
Nitroguanidine in Rats

-

Earl W. Morgan, DVM, MAJ, VC
Michael ]. Pearce, MA
Gary M. Zaucha, DVM, CPT, VC
Carolyn M. Lewis, MS
G. Tracy Makovec, DVM, MA], VC
and
Don W. Korte, Jr., PhD, MA], MSC

MAMMALIAN TOXICOLOGY BRANCH
DIVISION OF TOXICOLOGY

DISTRI< (5
Approvad for sulis woimen
Distnbution Uniimiizd i

e e e - e i ——

November, 1988 Toxicology Series: 170

LETTERMAN ARMY INSTITUTE OF RESEARCH
PRESIDIO OF SAN FRANCISCO, CALIFORNIA 94129

)
‘:"A . ..
ol

R




Ninety-Day Subchronic Oral Toxicity Study of Nitroguanidine in Rats (Toxicology Series
170)--Morgan et al

This document has been approved for public release and sale; its distribution is
unlimited.

Destroy this report when it is no longer needed. Do not return to the originator.

Citation of trade names in this report does not constitute an official endorsement
or approval of the use of such items.

In conducting the research described in this report, the investigation adhered to
the "Guide for the Care and Use of Laboratory Animals," as promulgated by the
Committee on Revision of the Guide for Laboratory Animal Facilities and Care,
Institute of Laboratory Animal Resources, National Research Council.

This material has been reviewed by Letterman Army Institute of
Research and there is no objection to its presentation and/or
publication. The opinions or assertions contained herein are the
private views of the author(s) and are not to be construed as official
or as reflecting the views of the Department of the Army or the
Department of Defense. (AR 360-5)

ﬂéw //]%tu 1 flor #¥

Edwin S. Beatrice (date)
COL, MC
Commanding




UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE

Form Approved
REPORT DOCUMENTATION PAGE OMB No. 0704-0188
1a. REPORT SECURITY CLASSIFICATION 1b. RESTRICTIVE MARKINGS
123, SECURITY CLASSIFICATION AUTHORITY 3 DISTRIBUTION/AVAILABILITY OF REPORT o

: Approved for public release; distribution
o - . .
2b. DECLASSIFICATION / DOWNGRADING SCHEDULE is unlimited.
4. PERFORMING ORGANIZATION REPORT NUMBER(S) S. MONITORING ORGANIZATION REPORT NUMBER(S)

Institute Report No. 306

. N RGANIZATION 6b. OFFICE SYMBOL 7a. NAME OF MONITORING ORGANIZATION
ﬁar’r‘rﬁsﬂ i%‘npsf‘&?%fogyaﬁranch (it applicable) S Army Biomedical Research and Development
Division of Toxicology SGRD-ULE-T Laboratory
6¢. ADDRESS (City, State, and ZIP Code) 7b. ADDRESS (City. ;tate, and 2IP Code)
Letterman Army Institute of Research E°"§ ?‘?(t::]cMD 21701-5010
Presidio of San Francisco, CA 94129-6800 rederick,
82. NAME OF FUNDING / SPONSORING 8b. OFFICE SYMBOL 9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER

ORGANIZATION US Army Medical (If applicable)
Research & Development Command
8c. ADDRESS (City, State, and 2IP Code) 10. SOURCE OF FUNDING NUMBERS
i PROGRAM PROJECT TASK WORK UNIT
E?‘;EEE?E:l C;D 21701-5012 ELEMENT NO. NO. NO. IACCESSION NO.
’ 27204 835 AB DA 303913
11. TITLE (include Security Classification) Ninety-Day Subchronic Oral Toxicity Study of Nitroguanidine
in Rats

72, PERSONAL AUTHOR(S) Ear} W. Mar an, MichgellJ J. Peirce, Gary M. Zaucha, Carolyn M. Lewis,

. Tracy Makovec, and Don W. Korte, Jr,

13a. TYPE OF REPORT 13b. TIME COVERED 14. DATE OF REPORT (Year, Month, Day) [1S. PAGE COUNT
Institute rrom 8/7/85 1011/2285 November 1988 173

16. SUPPLEMENTARY NOTATION

Toxicology Series 170

17. COSATI CODES 18. SUBJECT TERMS (Continue on reverse if necessary and identify by block number)
FIELD GROUP SUB-GROUP Subchronic oral toxicity Nitroguanidine
Sprague-Dawley rat

19. ABSTRACT (Continue on reverse if necessary and identify by block number)

The 90-day subchronic oral toxicity of nitroguanidine was evaluated in male and female
Sprague-Dawley rats. Nitroguanidine was administered in the diet at dose levels of 0, 100,
316, and 1000 mg/kg/day for 90 days. The addition of nitroguanidine to the diet consistentl
reduced food consumption and caused significant (p< 0.05) increases in water consumption.
Significantly (p< 0.05) reduced weight gains were observed in the female high-dose group
for 5 of the 13 weeks of the study period. No other clinical signs attributable to the
test compound were observed during the study. Blood sampies taken at necropsy for hematolo-
gical and serum chemistry analyses exhibited no significant (p= 0.05) abnormalities that
could be attributed to nitroguanidine dosing. Microscopic examination of tissues from the
control and 1000 mg/kg/day dose group animals revealed no lesions attributable to the admin-
istration of nitroguanidine. These findings indicate that nitroguanidine is nontoxic in ratg
when administered at doses as high as 1000 mg/kg/day for 90 days. (continued on reverse)

20. DISTRIBUTION / AVAILABILITY OF ABSTRACT 21 ABSTRACT SECURITY CLASSIFICATION
00 unCLASSIFIEDAUNUMITED  CJ SAME AS RPT. (] DTIC USERS unclassified

372, NAME OF RESPONSIBLE INDIVIOUAL 325 TELEPHONE (Include Area Code) | 22¢. OFFICE SYMBOL
Edwin S. Beatrice, COL MC 415-561-3600 I SGRD-ULZ

DO Form 1473, JUN 86 Previous editions are obsolete. SECURITY CLASSIFICATION QOF THIS PAGE

UNCLASSIFIED




19.

(ABSTRACT -- continued)

The findings of increased water consumption suggest that njtroguanidine, .
which is excreted unchanged in the rat's urine, may be acting as an osmotic

diuretic.




ABSTRACT

The 90-day subchronic oral toxicity of nitroguanidine
was evaluated in male and female Sprague-Dawley rats.
Nitroguanidine was administered in the diet at dose levels of
0, 100, 316, and 1000 mg/kg/day for 90 days. The addition of
nitroguanidine to the diet consistently .reduced food
consumption and caused significant (p 0.05) increases in
water consumption. Significantly (p_ééb.OS) reduced weight
gains were observed in the female high-dose group for 5 of
the 13 weeks of the study period. No other clinical signs
attributable to the test compound were observed during the
study. Blood samples taken at necropsy for hematolo@;pal and
serum chemistry analyses exhibited no significant (p <'0.05)
abnormalities that could be attributed to nitroguanidine
dosing. Microscopic examination of tissues from the control
and 1000 mg/kg/day dose group animals revealed no lesions
attributable to the administration of nitroguanidine. These
findings indicate that nitroguanidine is nontoxic in rats
when administer=d at doses as high as 1000 mg/kg/day for 90
days. The findings of increased water consumption suggest
that nitroguanidine, which is excreted unchanged in the rat's
urine, may be acting as an osmotic diuretic. -

Key Words: Subchronic Oral *ox1c1ty, Nitroguanidine,
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PREFACE
TYPE REPORT: 90-Day Subchronic Oral Toxicity GLP Study Report

TESTING FACILITY:
US Army Medical Research and Development Command

Letterman Army Institute of Research
Presidio of San Francisco, CA 94129-6800

SPONSOQOR:
US Army Medical Research and Development Command
US Army Biomedical Research and Development Laboratory
Fort Detrick, Maryland 21701-5010
Project Officer: Gunda Reddy, PhD

WORK UNIT/APC: 180 Environmental Health Effects of Army
Materials/TLO9

GLP STUDY NUMBER: 85042
STUDY DIRECTOR: MAJ Don W. Korte Jr., PhD, MSC

PRINCIPAL INVESTIGATOR:
MAJ Earl W. Morgan, DVM, VC
Diplomate, American College of Veterinary Preventive
Medicine and American Board of Toxicology

CO~-PRINCIPAL INVESTIGATOR: Carolyn M. Lewis, MS

PATHOLOGIST: MAJ G. Tracy Makovec, DVM, VC
Diplomate, ACVP

REPORT AND DATA MANAGEMENT:
A copy of the final report, study protocol, retired
SOPs, raw data, analytical, stability, and purity data
of the test compound, and an aliquot of the test
compound will be retained in the LAIR Archives.

TEST SUBSTANCE: Nitroguanidine
INCLUSIVE STUDY DATES: 7 Aug -~ 22 Nov 1985
OBJECTIVE:
The objective of this study was to determine the 90~-day

subchronic oral toxicity of nitroguanidine in male and
female Sprague-Dawley rats.
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Ninety-Day Subchronic Oral Toxicity Study of
Nitroguanidine in Rats -- Morgan et al

INTRODUCTION

Nitroguanidine, a primary component of US Army triple-
base propellants, is now produced in a Government-owned
contractor-operated ammunition plant. The US Army Biomedical
Research and Development Laboratory (USABRDL), as part of its
mission to evaluate the environmental and health hazards of
military-unique propellants generated by US Army munitions-
manufacturing facilities, conducted a review of the
nitroguanidine data base and identified significant gaps in
the toxicity data (l). The Mammalian Toxicology Branch,
LAIR, was tasked by USABRDL to develop a genetic and
mammalian toxicity profile for nitroguanidine, related
intermediates/by-products of its manufacture, and its
environmental degradation products.

b . f the Stud
The objective of this study was to determine the 90-day

subchronic toxicity of nitroguanidine in male and female
Sprague-Dawley rats.

MATERIALS

Iest Substance
Chemical name: Nitroguanidine
Chemical Abstract Service Registry No.: 556-88-7
Structural formula:

H, NN

H,N
Molecular formula: CHgN402

Other test substance information is presented in
Appendix A.

Vehicle

The test compound was mixed into the feed (see
Husbandry) .
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Animals

Seventy-five male and 73 female albino Sprague-Dawley
rats (Bantin-Kingman,Inc., Fremont, CA) were used in this
study. Ear tags were used to identify each animal
individually. Two males and 2 females were used for necropsy
quality controls. Thirteen males and 11 females were used as
baseline controls. The weights on receipt (7 Aug 1985)
ranged from 98 g to 135 g. Additional animal data appear in
Appendix B.

Husbandry

The animals assigned to this study were housed
individually in clear, polycarbonate shoe boxes in drawer
rack cages. Alpha-dri®, a cellulose fiber, was used as
bedding. The shoe boxes and bedding were changed twice
weekly. The diet, fed ad libitum, consisted of Certified
Purina Rodent Chow® 5002 Meal Form (Ralston Purina, St.
Louis, MO). Water was provided by l6-ounce water bottles
with stoppers and sipper tubes. Both food and water
consumption were measured weekly.

The temperature range maintained throughout this study
was 20.3°C -~ 27.0°C with a relative humidity of 31-50%. The
photoperiod was 12 hours of light daily with a 1/2-hour dawn
phase-in and a 1/2-hour dusk phase-out.

METHODS

This study was performed in accordance with LAIR
Standard Operating Procedure OP-STX-74 "Ninety-Day Subchronic
Oral Toxicity Testing in Rodents” (2) and EPA guidelines (3).

Group Assjignment/Acclimation

The animals were acclimated for 14 or 16 days (males and
females, respectively) from receipt to the onset of dosing.
During the acclimation period, the animals were observed
daily for signs of illness. Food and water consumption were
measured during the second week of quarantine.

The TOXSYS® Animal Allocation Program (LAIR SOP-OF-ISG-
24) was used to assign the study animals to groups. LAIR SOP
OP-15G-21 was used to select interim sacrifice animals for
each group.
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Dose lLevels

Dose levels were selected on the basis of the results of
an acute toxicity study (4) and a l4-day subacute study(5).
The acute oral median lethal dose exceeded a LIMIT dose of
5000 mg/kg. Thus, the upper dose level used in the subacute
study was a LIMIT dose of 1000 mg/kg (3). At this dose level
no deaths nor obvious toxicity were observed (5). Using a
logarithmic progression table the following dose levels were
selected: 0 mg/kg/day, 100 mg/kg/day, 316 mg/kg/day, and
1000 mg/kg/day.

’ | Diet P .

The nitroguanidine was received as a dry white powder,
99.6% pure. All diet preparations were done in accordance
with LAIR SOP OP-STX-16 (6). A premix consisting of 50 mg
nitroguanidine/kg of the Rodent Chow was prepared. Since the
compound tends to clump, it was further ground in a jar mill
(Norton Inc., Akron, OH) using porcelain grinding pellets for
two hours to break up the clumps. The nitroguanidine was
then mixed into the meal in a series of 1~, 2-, 4-, and 6-
fold dilutions. Each dilution was mixed for 15-30 minutes in
the jar mill. The dilutions were then sieved through a 10-
mesh screen to ensure the grinding was complete and to remove
the grinding pellets.

On the day of the diet change, after the new diet
concentrations had been calculated, the appropriate amounts
of premix and meal were blended together using a Model A200D
mixer (Hobart Inc., Troy, OH) for at least 15 minutes.
Nitroguanidine was mixed into the feed at a level that, based
on the feed consumption of the previous week and the animal's
weight, would provide the desired dose (mg/kg) on a daily
basis. All diet mixes were within 6.4% of target
concentration and were adequately homogeneous. Additional
mixing data and analyses are presented in Appendix C.

TIest Procedures

Feed consumption and water consumption were measured on
a weekly basis. 1Individual feed jars were used. They were
weighed at the beginning and at the end of each week. The
feed was sifted using a 10-mesh sieve to remove bedding and
feces prior to the final weighing. If there were signs of
spillage in the bedding, the bedding was also sifted and the
feed obtained was returned to the jar prior to weighing.
Records for water bottles with obvious spillage were flagged,
and the weights were omitted. Record-keeping was initiated
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during the final week of quarantine and provided the baseline
consumption data to calculate the first week's diet mixture.

Early on the day of diet change, the animals were
weighed, observed, and their water bottles and feeders were
weighed. These data were collected on a Beckman TOXSYS® data
collection terminal. The Beckman Diet Computation Subsystem
was used for the calculations. After the new diet was mixed,
the feeders and water bottles were filled, weighed, and
returned to the cages.

Observations were performed twice daily throughout the
90-day test period. During the morning observations, the
animals were observed undisturbed in their cages, outside of
their cages, and after return to their cages. All findings
were recorded. A second “walk through" observation was
performed in the afternoon, and only significant observations
were recorded. Body weights were recorded weekly and on the
day of sacrifice. Appendix D contains a listing of the
historical events.

All animals were subjected to a complete necropsy
following exsanguination under sodium pentobarbital
anesthesia. Blood was collected from the right ventricle
while under anesthesia for hematology and clinical chemistry
measurements. A listing of the measurements and SOPs is
provided in Appendix E. A listing of the tissues examined
microscopically is provided in Appendix F.

o) Deviat i

The dosing phase of this study was accomplished
according to the protocol and applicable amendments with the
following exception: food consumption data collected on 13
September 1985 (Week 3) for animals 85D00858 through 85D00306
were lost due to a computer malfunction.

Food consumption and body weight data from the wrong
dose groups were inadvertently used to calculate the
concentration of nitroguanidine in the diets prepared each
week from 21 August 85 to approximately 20 September 85.
However, the food consumption and body weight data were
similar among the dose groups and the error had little effect
on the actual nitroguanidine consumption by the study animals
(Table 1).

Statist

The animal weights, food consumption, and water
consumption were analyzed statistically with packaged
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programs available on BMDP software (7). The equality of the
variances of the groups was tested using the Levene's Test.
If the variances were equal, the vehicle control group and
the dose groups were compared by the standard one-way
analysis of variance (ANOVA). Otherwise, the Welch one-way
ANOVA, which is not based on the assumption that the
variances are equal, was performed. If the F-statistic was
significant in either case, the Dunnett's test was performed
to determine whether or not the vehicle control group was
significantly different from any of the dose groups. Total
bilirubin values are nonparametric data and were analyzed
using the Kruskal-Wallis one-way ANOVA. Statistical analysis
for organ weights, hematology and serum chemistry were done
on the Xybion software program using the standard one-way
ANOVA. The homogeneity of the groups was tested by the
Bartlett's test. If the groups were found to be non-
homogeneous, then a modified t-test was performed instead of
the Dunnett's test.

Storage of Raw Data and Final Report

A copy of the final report, study protocols, raw data,
retired SOPs, and an aliquot of the test compound will be
retained in the LAIR Archives.

RESULTS
M 1iti

No deaths occurred during the study.
Food | Wa - .

Mean daily consumption of nitroguanidine is presented
in Table 1. Mean weekly Jood and water consumption data are
presented in Tables 2 and 3, respectively. Food consumption
in the males increased in all dose groups during the 13 weeks
of the study. The rate of the increase in food consumption
was not dose related. Food consumption in the 1000 mg/kg/day
groups was significantly (p <€ 0.05) lower than in the control
group during Week 1 for the males, and Weeks 5 and 6 for the
females. Water consumption by both sexes increased in a
dose-related manner during the study. For the 316 and 1000
mg/kg/day dose groups this increased water consumption was
significant. 1Individual consumption of nitroguanidine is
presented in Appendix G. Individual food and water
consumption data are presented in Appendices H and I,
respectively.
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Body Weights

The mean body weights for each group are presented in
Table 4. No significant differences from controls were
exhibited in the male dose groups. The females in the 1000
mg/kg/day group exhibited a statistically significant (p <
0.05) decrease in the rate of growth when compared to the
controls on Weeks 5, 6, 8, 9, and 12. During the course of
the study, the female control group mean weight gain was 103
g while the female high-dose group mean weight gain was only
81 g. Individual body weight data are presented in Appendix
J.

~yinical Si

No clinical signs attributable to nitroguanidine
administration were observed. The incidence of such signs as
alopecia, staining, irritability, diarrhea, dehydration, and
emaciation appeared to be random and a function of a
subchronic study rather than compound or dose related.
Clinical signs data are presented in Appendix K.

~linical Chemi

The effect of nitroguanidine on the level of several
serum electrolytes (Table 5), various serum biochemistry
measurements (Table 6), and the activity of several serum
enzymes (Table 7) was examined. No significant (p < 0.05)
differences from controls were observed in electrolyte levels
for either sex at any of the dose groups. The group 4 males
exhibited mean cholesterol values significantly (p £ 0.05)
greater than those of the controls at interim and terminal
sacrifice, but these values remained within normal limits.
The group 3 males exhibited mean LDH and total protein values
significantly (p € 0.05) less than those of the controls at
terminal sacrifice, but the values remained within normal
limits. The group 2 and group 4 females exhibited mean
triglyceride values significantly (p € 0.05) less than those
of the controls at terminal sacrifice, but these values
remained within normal limits. Individual clinical chemistry
values are presented in Appendix L.

Hematology

The effect of nitroguanidine on various hematological
measurements was examined. These data are summarized in
Table 8. No statistically significant (p € 0.05) variances
from the controls were found in the male and female dose
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groups. Individual hematology values are presented in
Appendix M.

L) , .

Group mean organ weights and the comparative ratios are
presented in Tables 9 through 11. Organ weight, organ-to-
body weight ratios, and organ-to-brain weight ratios were
compared for liver, spleen, adrenals, kidneys, heart,
testes/ovaries, and brain. The group 3 males showed a
significant (p € 0.05) decrease in absolute adrenal gland
weight as compared to controls at interim sacrifice. At
terminal sacrifice the males exhibited a loss in heart weight
that appeared to be dose related but not statistically
significant (p < 0.05). The females showed significant (p <
0.05) decreases in absolute ovarian weights in the 100, 316,
and 1000 mg/kg groups at interim sacrifice, decreased brain
weight at interim sacrifice in the 1000 mg/kg group, and a
decreased spleen weight in the 316 mg/kg group at term
sacrifice. The spleen-to-brain weight ratios for the 100 and
316 mg/kg female groups were significantly (p < 0.05)
decreased compared to that of the controls at terminal
sacrifice. The female 1000 mg/kg group had a significantly
(p £ 0.05) increased brain-to-body weight ratio compared to
that of the controls at terminal sacrifice. Individual organ
weight, organ-to-body weight ratio, and organ-to-brain weight
ratio data are presented in Appendices N, O, and P,
respectively.

Necropsy

No compound-related gross or microscopic lesions were
observed. All gross and microscopic lesions were minimal to
mild in severity and considered to be incidental findings
commonly observed in Sprague-Dawley rats. There were no
microscopic lesions that were significantly different in
severity from the control using the Kolmogorov-Smirnov two-
tailed test. The pathology report is presented in Appendix
Q.
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Table 1:

Daily Consumption of Nitroguanidinet

Group Week n Males n Females
(mg/kg/day) (mg/kg/day)

Controls 1 15 0* 10 15 0 %0
2 15 0 0 15 0 0

3 15 0 X0 15 0 %0

4 15 0 0 15 0 %0

5 15 0 0 15 0 %0

6 15 0 %0 15 0 0

7 10 0 20 10 0 0

8 10 0 0 10 0 %0

9 10 0 0 10 0 %0

10 10 0 0 10 0 %0

11 10 0 %0 10 0 20

12 10 0 %0 10 0 20

13 10 0 0 10 0 20

100 mg/kg/day 1 15 85 %2 15 91 +2
2 14 87 *2 15 95 6

3 15 87 =3 7 90 *2

4 15 97 %2 15 99 *2

5 15 92 *1 15 104 %4

6 15 98 t2 15 90 +*£2

7 10 98 3 10 106 +3

8 10 91 +4 10 106 %5

9 9 101 %2 10 9¢ 3

10 10 106 £4 10 99 2

11 10 101 $2 10 96 *1

12 10 91 +#1 10 91 *2

13 10 113 £3 10 94 13

* Mean t* Standard Error.
# Concentration of nitroguanidine in feed x mean feed
consumption per day + body weight in kg.
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Table 1 (cont.):

Daily Consumption of Nitroguanidine®

Group Week n Males n Females
(mg/kg/day) (mg/kg/day)

316 mg/kg/day 1 15 295* £ 5 15 275 %10
2 15 259 £ 5 15 325 f21

3 15 298 % 5 3 292 5

4 15 322 *13 15 304 5

5 15 293 £ 3 15 297 * 4

6 15 284 t 6 14 275 % 4

7 10 295 * 8 10 323 t 4

8 S 332 $10 8 348 £12

9 10 326 +11 10 326 *11

10 10 335 #£15 10 311 t 8

11 10 320 4 9 317 £ 6

12 10 315 #11 10 340 %10

13 10 348 * 9 10 324 *11

1000 mg/kg/day 1 15 793 *12 15 819 29
2 13 829 *18 15 1046 =65

3 15 963 32 2 924 7

4 15 968 +28 15 909 11

5 15 882 +12 15 1027 £ 9

6 15 985 #17 15 918 +11

7 10 962 19 15 1042 #11

8 10 1083 28 10 1058 23

9 10 878 +1e6 10 987 +22

10 10 1065 %17 10 1045 =14

11 9 1003 =19 10 1039 =25

12 10 1019 =40 10 1085 30

13 10 906 25 10 1030 23

* Mean t Standard Error.
# Concentration of nitroguanidine in feed x mean feed
consumption per day + mean body weight in kg.
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Food Consumption

Table 2:

Males Females

Group Week n (g/week) n (g/week)
Controls 1 15 169* 4 15 118 3
2 15 174 %3 15 123 7

3 15 171 #£2 8 116 4

4 15 176 *4 14 113 %3

5 15 162 8 15 124 #£3

6 15 163 %4 15 120 =6

7 10 167 =7 10 114 %2

8 10 155 =6 10 112 %4

9 10 164 %5 10 112 %3

10 10 166 5 9 122 17

11 10 178 3 9 120 =3

12 10 172 24 9 118 £4

13 9 192 15 10 112 %4

100 1 15 167 3 15 115 %3
mg/kg/day 2 14 l64 4 15 118 %7
3 15 167 4 7 119 +£4

4 15 167 5 15 118 %4

5 15 164 13 15 124 25

6 15 161 3 15 108 %2

7 10 163 5 10 113 4

8 10 157 =6 10 122 %6

9 9 164 +6 10 122 #5

10 10 167 7 10 121 #5

11 10 175 4 10 119 =3

12 10 162 4 10 116 =4

13 10 184 7 10 117 %3

* Mean * Standard Error.
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Table 2 (cont.):

Food Consumption

Males Females

Group Week n (g/week) n (g/week)
316 1 15 162*t 3 15 118 4
mg/kg/day 2 15 166 + 4 15 118 8
3 15 161 £ 4 6 115 13

4 15 174 t 6 15 115 2

5 15 165 * 4 15 120 #2

6 15 154 + 4 14 107 %3

7 10 154 £ 5 10 106 +2

8 9 168 + 3 8 117 3

9 10 159 £ 7 10 113 3

10 10 169 +10 10 115 +3

11 10 167 + 6 9 120 #2

12 10 163 + 8 10 117 £2

13 10 179 + 9 10 116 +4

1000 1 15 1568 +2 15 110 3
mg/kg/day 2 13 160 4 15 123 18
3 15 165 4 2 114 2

4 15 166 +5 15 107 +2

5 15 158 %2 15 1129 %2

6 15 160 =3 15  104% #2

7 10 154 +3 10 105 3

8 10 167 15 10 106 *3

9 10 153 4 10 105 +4

10 10 166 %5 10 111 #3

11 9 170 %5 10 112 6

12 10 167 17 10 117 +4

13 10 181 +6 10 117 +4

* Mean * Standard Error.
$ Significant difference from controls at p < 0.05.
@ Significant difference from controls at p < 0.01.
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Table 3:

Water Consumption

Males Females

Group Week n (ml/week) n (ml/week)
Controls 1 15 262* $14 15 187 £ 7
2 15 269 t 8 15 203 *11

3 15 261 £ 7 15 197 $10

4 15 265 + 8 15 172 £ 8

5 15 257 % 7 15 199 +10

6 15 258 * 9 15 179 £ 8

7 10 271 %16 10 182 13

8 10 291 *14 10 186 tl6

9 10 252 12 10 168 £ 7

10 10 242 £ 7 10 180 £ 7

11 10 259 #£10 10 162 %10

12 10 256 12 10 166 £ 6

13 10 247 113 10 170 £ 7

100 1 15 266 111 14 175 £ 5
mg/kg/day 2 14 279 %12 14 186 £ 7
3 15 276 *14 14 190 %10

4 15 283 14 14 187 £ 7

5 15 284 15 15 196 £ 9

6 15 271 15 15 183 = 7

7 10 264 15 10 196 *26

8 10 298 20 9 189 #11

9 10 253 130 10 189 %11

10 9 278 *19 9 186 %12

11 10 282 19 10 184 %11

12 9 253 17 9 170 £ 8

13 10 272 23 9 174 £ 7

* Mean * Standard Error.
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Table 3 (cont.):

Water Consumption

Males Females
Group .. Week n (ml/week) n (ml/week)
316 1 15 271* + 8 14 207% £ 5
mg/kg/day 2 15 290 12 15 204 £ 7
3 15 286 14 15 200 %5
4 14 298 #15 15 194 t 6
5 14 307°% +17 15 208 £ 4
6 15 286 #15 15 188 % 6
7 10 263 #17 10 189 + 3
8 8 303 17 10 179 #19
9 9 292 22 10 206 #*12
10 10 290 #22 10 213 #10
11 9 292 #+18 9 201% %9
12 10 286 20 10 203@ +190
13 9 275 #15 10 200% £ 8
1000 1 15 296 t 6 15 224@ t 3
mg/kg/day 2 13 290 +13 15 215 + 8
3 15 314@ +10 15 215 £ 5
4 15 3148 $10 15 202@ + ¢
5 15 308% #+11 15 210 % 7
6 15 324@ 15 15 200 * 6
7 10 320 4#16 10 201 + 8
8 10 300 14 10 206 9
9 10 306 =16 10 196 +10
10 10 3145 +14 10 225@ + g
11 10 299 +18 10 22295 #13
12 9 302 %11 10 218 + ¢
13 10 311 +14 10 230@ + 9

* Mean t Standard Error.
$ Significant difference from controls at p < 0
@ Significant difference from controls at p < O.
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Table 4:
Body Weights (g)

Group Week n Males n Females
Controls 1 15 290*t 6 15 215 4
2 15 333 £ 6 15 232 4

3 15 368 £ 6 15 246 4
4 15 397 £ 7 15 254 %5
5 15 417 £ 7 15 270 15
6 15 431 £ 7 15 276 t6

7 10 445 10 10 290 %7

8 10 455 £ 10 290 8
9 10 477 %10 10 296 18
10 10 488 10 10 308 9
11 10 509 %11 10 313 £8
12 10 515 £ 9 10 316 18
13 10 528 %11 10 318 18
100 mg/kg/day 1 15 284 £ 6 15 212 %4
2 15 319 £ 8 15 222 %5
3 1% 358 £ 6 15 241 6
4 15 385 t 6 15 250 6
5 15 415 t o 15 260 =6
6 15 422 t 6 15 264 t6
7 10 444 t 7 10 279 7
8 10 458 £ 8 10 287 8
9 10 459 13 10 291 £9
10 10 479 £ 8 10 302 29
11 10 492 + 7 10 308 19
12 10 505 £10 10 312 9
13 10 512 £ 8 10 315 19

* Mean * Standard Error.
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Table 4 (cont.):

Body Weights (g)

Group Week n Males n Females

316 mg/kg/day 1 15 281*t 6 15 215 + 4
2 15 325 £ 6 15 226 = 4
3 15 359 £ 7 15 242 £ 5
4 15 378 £ 8 15 249 £ 5
5 15 415 = 9 15 263 £ 4
6 15 421 + 9 15 265 £ 5
7 10 436 *12 10 275 £ 7
8 10 442 120 10 275 £ 8
9 10 460 %16 10 281 + 7
10 10 474 t16 10 291 = 7
11 10 484 %16 10 292 12
12 10 486 *19 10 297 £ 8
13 10 506 +18 10 304 = 8

1000 mg/kg/day 1 15 280 t 6 15 209 = 4
2 15 309 £ 9 15 220 £ 4
3 15 344 £ 7 15 234 t 4
4 15 372 £ 6 15 239 t 4
5 15 398 £ 6 15 248@+ 4
6 15 412 £ 6 15 2520+ 4
7 10 431 = 9 10 263 t 6
8 10 450 + 9 10 261°% 6
9 10 459 %10 10 265%% 7
10 10 480 #*10 10 278 £ 7
11 10 487 *12 10 282 £ 8
12 10 496 +12 10 2845t 8
13 10 511 #11 10 290 £ 7

* Mean * Standard Error.

$ Significant difference from controls at p < 0.05.

@ Significant difference from controls at p < 0.01.
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Table S5: Serum Electrolyte Levels
Group? Control 100 316 1000
Day 45 S0 45 90 45 90 45 90
n 5 10 5 10 5 10 5 10
Males
SOD 166* 159 162 158 163 160 162 161
(mEq/dl) +2 t6 *4 +5 x6 32 *4 +13
POT 7.1 6.6 6.8 6.4 7.0 7.2 7.1 6.5
(mEq/dl) 0.6 *1.1 0.5 #0.8 1.1 1.0 0.5 0.8
CHLO 103 102 103 100 105 101 103 103
(mEq/dl) +2 *4 +2 t4 £3 $3 12 17
CAL 11.1 10.4 10.7 10.3 10.7 10.3 10.7 10.7
(mEg/dl) +0.3 +0.6 $0.4 0.6 0.2 0.7 0.3 0.8
PHOS 9.4 8.1 9.0 7.7 8.7 8.3 8.3 7.1
(mEg/dl) 0.8 *1.6 *1.5 1.2 0.4 0.6 *1.6 1.9
MG 3.1 2.6 3.0 2.5 3.0 2.7 3.0 2.6
(mEg/dl) 0.2 +0.2 *0.1 £0.1 0.4 0.4 0.3 0.2
Femaleas

SOD 178 160 181 159 181 159 172 162
(mEq/dl) +8 8 +2 +7 +8 t6 +10 +9
POT 6.4 5.6 6.3 6.0 6.3 6.0 6.0 6.3
(mEq/dl) +0.7 +0.6 0.5 1.1 1.0 0.9 +£0.6 *1.0
CHLO 113 108 114 108 114 106 110 107
(mEg/dl) +4 +4 3 *4 +4 +2 +4 14
CAL 10.7 10.7 10.7 10.8 10.6 10.6 10.5 10.4
(mEq/dl) 0.4 0.8 0.4 0.6 0.4 +0.8 *0.5 0.9
PHOS 7.8 7.4 8.1 7.8 8.3 7.6 7.5 8.1
(mEg/dl) 1.2 *1.4 1.9 1.7 #1.4 1.1 *1.5 1.6
MG 3.3 3.3 3.2 3.3 3.3 3.3 3.3 3.2
(mEg/dl) +0.1 £0.3 0.3 0.4 +0.4 ;.3 0.6 0.5

¢ mg/kg/day.

* Mean * Standard Deviation.




Morgan et al--17

Table 6: Serum Chemistry

Group® Control 100 316 1000
Day 45 90 45 90 45 90 45 90
n 5 10 5 10 5 10 5 10
Males

TRIG 121* 136 87 123 86 107 92 120
(mg/dl1) +65 +56 123  +66  +43 22  #27  +47
CHOL 64.7 68.0 57.7 66.5 67.0 72.2 78.3% g1.9#%
(mg/dl) +8.8 +8.8 +3.4 +9.8 +$4.8 £7.0 9.2 +8.2
GLU 228 226 219 231 215 262 212 249
(mg/dl) +18  #35 +15  +40 +14  #37 14  +21
CREA 0.57 0.75 0.66 0.74 0.52 0.65 0.71 0.75
(mg/dl) +0.08 +0.20 +0.11 #0.13 +0.12 +0.10 #0.04 +0.08
BUN 17.0 18.2 18.0 20.6 17 4 16.7 18.4 18.0
(mg/dl) +2.2 42.9 1.6 4.5 £2.9 £2.7 1.6 1.7
URIC 1.64 2.02 1.94 1.93 2.18 2.62 2.00 1.87
(mg/dl) +0.28 +0.72 +0.51 +0.80 +0.98 +0.85 *1.03 0.54
ALB 3.40 3.17 3.33 3.13 3.30 3.08 3.10 3.16
(g/dl) +0.34 +0.47 £0.39 +0.37 0.22 #0.44 +0.33 0.47
GLOB 2.36 2.62 2.40 2.63 2.50 2.41 2.66 2.51
(g/dl) +0.26 +0.59 +0.39 +0.34 $0.31 +0.38 20.34 +0.55
TPRO 5.77 5.77 S5.74 5.76 5.81 5.49% 5.76 5.68
(g/dl) $0.23 #0.22 +0.09 +0.19 +0.30 +0.15 +0.20 0.20
TBIL 0.76 0.80 0.62 0.67 1.18 0.62 0.54 0.56
(g/dl) $0.36 +0.78 +0.22 +0.35 +1.02 +0.12 +0.05 +0.17
IRON 208 183 165 176 143 183 155 183
(Mg/dl) +61  +38  +36  +27  £15 436  +17  +25
cop 98 115 104 112 102 115 103 116
(ug/dl) +7 15 +9  #12 +3 +16 %13  *10

¢ mg/kg/day.

* Mean * Standard Deviation.

S Significant difference from controls at p € 0.05.
# Significant difference from controls at p £ 0.01.
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Table 6 (cont.):

Serum Chemistry

Group® Control 100 316 1000
Day 45 90 45 90 45 90 45 90
n 5 10 5 10 5 10 5 10
Females

TRIG 106* 115 90 82% 91 103 98 82°%
(mg/dl) 138 +38 +36 26 36 26 +29 +18
CHOL 71.7 77.8 76.1 78.1 75.5 80.1 70.0 81.5
{mg/dl) +8.6 +12.6 *10.1 *11.9 5.6 *11.8 *5.6 5.5
GLU 218 234 220 237 231 258 219 232
{(mg/dl) 28 +29 +36 +27 +17 126 +17 +40
CREA 0.66 0.68 0.67 0.68 0.67 0.73 0.68 0.64
(mg/dl) +0.07 *0.10 £0.04 *£0.07 £0.06 *0.11 *0.05 *0.13
BUN 17.1 15.8 16.0 14.6 15.4 15.7 15.6 15.5
(mg/dl) 2.2 +2.2 1.7 £4.2 1.8 2.5 £2.7 2.4
URIC 3.00 2.38 2.94 2.50 3.26 3.02 3.24 3.24
(mg/dl) +0.73 #0.50 +0.88 *1.05 *1.08 *1.17 #1.53 *1.26
ALB 3.52 3.60 3.77 3.49 3.32 3.58 3.38 3.38
(g/dl) +0.12 0.40 *0.31 $0.43 *0.18 *0.24 *0.34 *0.49
GLOB 2.81 2.76 2.86 2.90 2.85 2.90 2.83 2.73
(g/dl) +0.08 +0.23 +0.16 *0.43 +0.13 +0.18 *0.16 *0.21
TPRO 6.33 6.36 6.63 6.39 6.16 6.49 6.20 6.12
(g/dl) +0.15 $0.51 *0.26 *0.41 *0.25 x0.32 +0.44 *0.49
TBIL 0.58 0.86 0.48 0.62 0.46 0.85 0.58 0.90
(g/dl) +0.08 $0.43 £0.08 £0.14 +0.09 $0.32 $0.13 0.63
IRON 327 345 331 303 350 317 303 315
(Hg/dl) 160 192 +29 +85 +57 +46 +47 +78
COP 135 161 160 152 127 162 131 154
{(ug/dl) 20 123 323 124 +13 +19 +10 +23

¢ mg/kg/day.
* Mean * Standard Deviation.

S significant difference from

controls at p £ 0.05.




Mcorgan et al--19

Table 7: Serum Enzyme Activity
Group® Control 100 316 1000
Day 45 90 45 90 45 90 45 90
n 5 10 5 10 5 10 5 10
Malaes
AST (I.U.) 84* 118 81 83 143 88 92 80
13 *11le6 21 +38 184 23 16 +20
ALT (I.0.) 34 36 33 39 35 37 35 38
*5 +7 14 +18 £5 15 +2 18
LDH (I.U.) 602 803 539 561 847 448% 816 716
+£143 £347 £255 229 £343 $173 $241 375
CPK (I.U.) 322 279 270 323 511 343 298 301
+97 +69 +67 +180 *256 *117 86 +113
ALKP (I.U.) 138 109 153 109 160 102 156 137
36 26 +29 36 +46 +25 118 128
Females
AST (I.U.) 86 98 75 78 82 100 79 110
+35 *35 +14 +14 16 +34 +3 +55
ALT (I.U.) 33 36 39 30 45 32 36 36
+8 17 +11 +6 +25 15 18 +7
LDH (I.0.) 524 425 440 410 651 401 519 365
+228 $134 +99 +$155 +173 +116 +216 279
CPK (I.U.) 303 281 195 216 254 315 277 464
+154 %139 +48 +73 +29 +143 158 +564
ALKP (I.U.) 122 65 99 59 129 65 102 56
+37 +28 +31 +16 *16 +36 +36 +19

¢ mg/kg/day.

* Mean * Standard Deviation.
$ Significant difference from controls at p < 0.05.
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\

Table 8: Hematology Values
Males

Group® Control 100 316 1000
Day 45 90 45 90 45 90 45 90 -
n 5 10 5 10 5 10 5 10
RBC 8.09* 7.76 8.35 8.34 8.44 7.85 8.24 8.19
(x 106/u1) £0.46 #2.18 +0.17 #0.62 +1.15 +1.02 +0.22 +0.51
HGB 14.6 13.5 15.2 14.5 15.3 14.1 14.8 14.3
(g/dl) $0.7 3.3 £0.2 +0.6 +1.4 +0.8 0.3 0.5
HCT 46.7 43.9 48.0 47.0 48.7 46.3 46.7 46.8
(%) 2.1 $11.8 $1.2 #£2.5 5.6 $3.1 $0.9 2.0
MCV 57.6 54.1 57.4 54.0 57.5 55.0 56.4 55.5
(n3) $1.5 $1.5 #2.3 1.6 +1.7 $2.0 +0.9 +2.1
MCH (pg) 18.1 17.2 18.2 16.9 18.3 16.9 18.0 17.2

+0.8 *1.7 0.5 +0.5 +0.8 $0.7 +0.8 0.7
MCHC 31.4 31.6 31.7 30.9 31.7 30.5 31.7 30.7
(%) $0.5 $3.1 +$0.7 %0.8 1.1 $0.7 #1.0 0.7
PLT 100 101 98 102 110 90 99 107
(x 104/ul) 5 23 7 426 £3  #30 16 +8
WBC 6.9 6.5 7.1 5.5 6.3 6.0 6.6 6.9
(x 103/pl)  #1.4 +2.5 +1.0 1.3 2.6 +1.3 +1.2 +1.5
SEG 411 742 655 660 519 735 639 772
(#/u11) $245 +344 £326 $238 +364 +156 192 +255
LYM 6422 5625 6458 4763 5659 5216 5810 6035
(#/u1l) +1367 +£2388 $1097 *1049 +2533 +1248 #1053 #1271
EOS 58 47 55 21 43 28 52 53
(#/u11) 155  £56 160 38  $37  +47  +32 456
MON 49 46 38 46 29 42 59 30
(#/1l) 148 148 53  $37 38  #57 435  +40

¢ mg/kg/day.

* Mean * Standard Deviation.
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Table 8 (cont.): Hematology Values
Femalas

Group?® Control 100 316 1000
Day 45 90 45 90 45 90 45 90
n 5 10 5 10 5 10 5 10
RBC 8.06* 8.19 7.80 7.95 7.80 7.79 7.61 7.73
(x 106/u1) +0.26 +0.21 +0.44 +0.49 +0.53 +0.48 +0.58 +0.41
HGB 14.3 14,1 13.9 14.0 14.1 13.9 13.8 13.4
(g/dl) 0.4 +0.4 +0.8 0.8 +0.9 $0.8 +0.7 0.5
HCT 46.8 46.5 44.6 45.5 46.0 45.2 44.5 44.1
(%) 0.9 1.2 2.0 2.5 +2.7 $2.3 $2.2 +1.9
MCV 57.8 56.5 56.6 56.9 58.6 57.1 56.4 55.9
(13) £2.2  $1.4 £1.1 $1.9 +$1.3 $1.7 #1.8 +1.4
MCH (pg) 17.8 17.3 17.9 17.6 18.2 17.7 17.6 17.2

0.5 +0.5 $0.4 0.7 0.3 $0.7 $0.5 +0.4
MCHC 30.7 30.4 31.2 30.7 30.8 30.8 30.9 30.6
(%) 1.1 +0.5 #0.8 +0.5 0.6 £1.0 10.8 +0.7
PLT 108 90 91 100 101 93 105 97
(x 104/u1) +9 22 8 %10  $13 22 9 f11
WBC 4.9 3.5 3.9 3.7 3.8 4.5 4.7 3.7
(x 103/pl)  #1.5 $1.0 £0.6 0.8 +1.2 +1.0 +1.8 +1.4
SEG 272 483 183 448 293 643 289 487
(#/ud) $110 £252 $120 199 230 #332 156 +261
LYM 4514 2956 3688 3206 3414 3812 4322 3083
(#/ul) $1421 £742 £500 724 +925 +947 +1670 +1107
EOS 38 15 30 31 32 9 35 31
(#/ul) 126  #28  £29  #25  #21  +19  #33 424
MON 36 16 39 33 40 36 35 48
(#/u1) £33 $22 436  £29  +29  #30  +26  +41

¢ mg/kg/day.

* Mean * Standard Deviation.
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Table 9:

Organ Waeights

Group? Control 100 316 1000
Day 45 90 45 90 45 90 45 90
n 5 10 5 10 5 10 5 10

Males

Testes (g) 2.99* 3.33 2.94 3.42 2.99 3.55 2.87 3.31
+0.36 10.42 +0.15 #0.52 +0.22 #1.11 #0.24 +0.30
Liver (g) 14.08 16.22 13.67 16.14 13.74 15.15 13.42 16.29
$£1.13 $3.81 #1.53 #2.33 +2.10 #1.62 #1.00 #0.51
Heart (g) 1.33 2.15 1.40 1.91 1.44 1.73 1.24 1.64
$+0.16 10.69 #0.15 #0.53 +0.18 +0.29 0.05 +0.29
Brain (g) 2.04 2.14 2.05 2.16 1.97 2.20 1.96 2.29
+0.11 +0.28 #0.05 $0.33 +0.08 *0.54 +0.07 10.87
Spleen (mg) 806 1375 809 791 696 870 770 997
£103 125 #3342 +158 *183 125 +434
Adrenal (mg) 58 101 55 101 50 53 58 64
+6  +142 +4  #132 4 $17 +6  #43
Kidney (g) 3.00 3.62 2.95 3.55 2.87 3.30 2.80 3.96
+£0.32 *0.44 $0.21 $0.52 +0.24 $0.57 +0.07 *0.90

¢ mg/kg/day.

* Mean t Standard Deviation.
$ significant difference from the control at p S .05.
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(cont .):

Organ Weights
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Group® Control 100 316 1000
Day 45 90 45 90 45 90 45 90
n 5 10 5 10 5 10 5 10

Femaleas

Ovaries (mg) 165* 125 126% 155 1295 137  135% 259
+28  $31  +19  +63 +8  $35  +10 +418
Liver (g) 10.10 10.35 9.24 9.37 9.06 9.84 8.94 9.38
$+1.21 +0.68 +1.24 +1.69 #1.04 $0.72 +1.41 +1.06
Heart (g) 0.89 1.05 0.90 1.10 0.91 1.07 0.88 0.94
+0.06 +0.11 +0.17 $0.24 +0.12 #0.13 +0.13 +0.14
Brain (g) 1.92 1.81 1.88 1.81 1.87 1.86 1.81% 1.85
+0.06 +0.14 +0.05 £0.10 +0.07 #0.12 #0.02 +0.11
Spleen (mg) 577 590 495 484 507 4735 515 511
+55 +151 +86 450 +37 +59  +92  +49
Adrenal (mg) 70 72 64 81 66 70 68 63
+7  +26 +7 18 +8 424  $11 +9
Kidney (g) 1.84 2.10 1.76 2.16 1.75 1.96 1.80 1.89
$0.19 +0.37 10.25 £0.56 +0.09 #0.27 +0.25 +0.14

¢ mg/kg/day.
* Mean t Standard Deviation.
$ Significantly different from the control at p £ 0.05.
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Table 10:

Organ-to-Body Weight Ratio

Group? Control 100 316
Day 45 90 45 90 45 90 90
n -5 10 5 10 5 10 10
Males
Liver (%) 3.24* 3.05 3.25 3.15 3.27 3.00 .19
+0.20 *0.61 £0.11 *0.46 *0.36 +0.19 .22
Heart (%) 0.31 0.41 0.34 0.38 0.34 0.34 .32
+0.03 £0.12 *0.05 *0.11 *0.04 +0.04 .04
Brain (%) 0.47 0.41 0.49 0.42 0.47 0.44 .45
+0.03 *0.05 *0.03 +0.07 %0.03 #%0.11 .13
Spleen (%) 0.19 0.27 0.19 0.16 0.17 0.17 .20
+0.02 £0.26 £0.01 *0.01 #£0.03 *0.03 .08
Adrenal (%) 0.01 0.02 0.01 0.02 0.01 0.01 .01
+0.0 £0.02 £0.0 *0.02 *0.0 0.0 .01
Kidney (%) 0.69 0.69 0.71 0.69 0.69 0.65 .78
+0.05 +£0.12 *0.02 $0.10 *0.05 *0.11 % .16
Testes (%) 0.6%9 0.63 0.70 0.67 0.72 0.71 0. .65
+0.08 +0.10 #0.03 £0.11 *0.07 %0.23 0. .07

¢ mg/kg/day.
* Mean * Standard Deviation.
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Table 10 (cont.):
Organ-to-Body Weight Ratio

Group® Control 100 316 1000
Day 45 90 45 90 45 90 45 90
n 5 10 s 10 5 10 5 10
Females
Liver (%) 3.64* 3,27 3.65 2.97 3.49 3.24 3.56 3.23
+0.19 +0.38 £0.29 +0.41 +0.20 *0.16 *0.37 $0.21
Heart (%) 0.32 0.33 0.35 0.35 0.35 0.3 0.35 0.32
+0.03 £0.03 £0.05 *0.09 £0.03 +0.03 +0.04 10.05
Brain (%) 0.70 0.57 0.75 0.58 0.72 0.61 0.73 0.64%
+0.06 *0.08 *0.06 *0.06 £0.06 £0.04 +0.04 +£0.05
Spleen (%) 0.21 0.19 0.20 0.15 0.20 0.16 0.21 0.18
+0.01 #0.06 *0.02 #0.02 *0.02 +0.02 +£0.03 %0.02
Adrenal (%) 0.03 0.02 0.03 0.03 0.03 0.02 0.03 0.02
0.0 +0.01 +£0.0 +0.01 £0.0 £0.01 £0.01 +0.00
Kidney (%) 0.67 0.67 0.69 0.70 0.68 0.64 0.72 0.65
+0.04 *0.16 *0.05 *0.21 *0.04 *0.08 +0.06 *0.04
Ovaries (%) 0.06 0.04 0.05 0.05 0.05 0.05 0.05 0.09
+0.01 *0.01 0.0 #0.02 #0.01 #*0.01 +0.0 $0.13
¢ mg/kg/day.
* Mean * Standard Deviation.
S Significantly different from controls at p € 0.05.

R
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Table 11:
Organ~to-Brain Weight Ratio (%)
Group® Control 100 316 1000
Day . 45 90 45 90 45 90 45 90
n 5 10 5 10 5 10 5 10
Males
Liver (%) 695* 769 666 760 701 717 686 761
80 216 +62 %154 123 $147 55 *177
Heart (%) 65.7 100.4 68.5 88.6 73.4 81.4 63.5 75.2
$10.7 *£30.1 6.8 $£21.5 %9.1 *18.3 +4.1 *14.4
Brain (%) 100 100 100 100 100 100 100 100
+0 +0 10 $0 +0 $0 +0 +0
Spleen (%) 39.8 62.7 39.5 37.2 35.4 41.3 39.5 46.9
+6.6 *52.6 1.5 4.7 7.7 #£12.5 +7.6 123.7
Adrenal (%) 2.9 4.2 2.7 4.8 2.5 2.5 3.0 3.0
+0.3 *4.9 *0.2 6.3 0.3 $0.9 $0.3 1.9
Kidney (%) 148 171 144 165 146 156 143 180
t16 26 +9 +16 +13 138 +4 +39
Testes (%) 147 158 143 161l 152 166 147 154
21 +31 +6 +35 +13 +56 *16 +30

¢ mg/kg/day.

* Mean * Standard Deviation.
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Table 11 (cont.):

Organ-to-Brain Weight Ratio (%)

Group® Control 100 316 1000

Day 45 90 45 90 45 90 45 90

n 5 10 5 10 5 10 5 10
Females

Liver (%) 528* 575 492 521 484 531 493 507
164 +51 +53 198 53 t48 175 157

Heart (%) 46.2 58.4 47.8 60.7 48.9 57.6 48.3 50.7
3.0 8.0 7.9 %£12.8 6.7 6.9 7.0 8.0

Brain (%) 100 100 100 100 100 100 100 100
0 +0 +0 10 0 10 10 10

Spleen (%) 30.1 32.5 26.4 26.8% 27.0 25.6%28.4 27.6
$3.0 $6.6 *4.2 2.6 1.1 4.3 5.0 2.0
3
0

Adrenal (%) 4.0 3.4 4.6 3.5 3.8 3.8 3.5
1

.7 . .
0.3 *1.4 0.4 1.0 0.4 1.3 $0.6 *C.5

Kidney (%) 96 116 94 119 94 105 99 102
+9 18 111 126 4 +13 $13 +7

Ovaries (%) 8.7 7.0 6.7 8.6 6.9 7.3 7.4 13.3
1.6 +1.7 $£1.0 3.2 0.3 +1.8 0.5 %20.1

¢ mg/kg/day.
* Mean t Standard Deviation.
S Significantly different from controls at p £ 0.05.
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DISCUSSION

No clinical signs of toxicity attributable to
nitroguanidine administration were observed during the 90-day
study period. In addition, there were no mortalities or
lesions noted at necropsy or on microscopic examination that
could be attributed to nitroguanidine administration. No
consistent treatment-related changes were noted in serum
chemistry or hematology values.

Inspection of the data revealed that Group 4 female body
weights were approximately 30 grams less than those of the
controls through most of the study. These differences were
significant (p € 0.05) on Weeks 5, 6, 8, 9, and 12. Food
consumption for the same group was down approximately 6 grams
per animal through the study period, with significant (p <
0.05) reductions noted on Weeks 5 and 6. To a lesser degree,
the males in the high-dose group also lagged behind the
controls in body weight and food consumption. However, the
differences were not statistically significant (p £ 0.05),
with the exception of food consumption on Week 1. Reduced
weight gain could be attributed in part to the reduced food
consumption in the high-dose groups during the study. A
reduced food consumption upon initial exposure to a test
compound in the feed is often observed in toxicity studies
and is generally associated with the reduced palatability at
the higher concentration of the test compound.

Metabolism studies (8) have indicated that
nitroguanidine is rapidly absorbed following oral
administration and is excreted in the urine over a dose range
from 20 mg/kg to 200 mg/kg. Absorption and excretion were
not measured at doses equivalent to the 1000 mg/kg/day
administered in this study. However, the results of this
study suggest that nitroguanidine might also be rapidly
absorbed following oral administration and excreted in the
urine at dose levels up to 1000 mg/kg/day. Urea, a
chemically related compound, has been used as an osmotic
diuretic (9). Since nitroguanidine is considerably less
soluble in water than guanidine or urea (10), the excretion
of nitroguanidine in the urine would require considerably
more urinary volume than would be required to excrete a
similar quantity of guanidine or urea. The dose-related
increases in water consumption following nitroguanidine
administration observed in this study are consistent with an
increased urinary volume requirement for excretion of
nitroguanidine. The diuretic effect of nitroguanidine may
have also contributed to the reduced body weights of the
high-dose study animals.
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The male dose groups did not exhibit any consistent
treatment-related changes in organ weights or organ weight
ratios., The females showed significantly (p £ 0.05)
decreased ovarian weights for all dose gsoups at interim
sacrifice. However, these differences did not appear to be
dose related. The female high-dose group also had a
significantly (p £ 0.05) increased brain-to-body weight ratio
at terminal sacrifice. This appears to be related to the
reduced growth rate of the high-dose females.

These results indicate that female rats may be more
sensitive to nitroguanidine than are male rats. Other than
nonspecific effects related to reduced growth, the lack of
toxicity observed in this study is consistent with the
results of the previously reported single-dose oral toxicity
(4) and subacute toxicity studies (5).

CONCLUSION

Nitroguanidine, fed at dose levels from 100 mg/kg/day to
1000 mg/kg/day in the diet for 90 days, did not cause any
appreciable toxicologic effects under the conditions of this
study.
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Appendix A: CHEMICAL DATA

Chemical Name: Nitroguanidine (NGu)

Other Listed Names: Guanidine, Nitro; alpha-Nitroguanidine;
beta-Nitroguanidine

Chemical Abstracts Service Registry No.: 556-88-7

LAIR Code: TP36 (Lot number: SOW83H001-004)
TP36A (Lot number: SOW84KO010A001)

Chemical Structure:

HoN\
HoN

Molecular Formula: CH4N402

Molecular Weight: 104.1
Physical State: White powder
Melting Point: 232°C!

Purity: (Data Sheets Attached) HPLC analysis showed only
one peak eluting for TP362 and TP36A3. The conditions
employed were as follows: column, Brownlee RP-18 (4.6 x 250
mm); solvent, 10% methanol-90% water; flow rate, 0.7 ml/min;
oven temperature, 50°C; monitoring wavelength, 265nm.

Analytical Data:

Infrared spectra were obtained upon receipt of the com-
pounds. For TP36 major absorption peaks were observed at
3330 (broad), 1660, 1630, 1525, 1400, 1300, 1050, and 780
cm-1.4 For TP36A major absorption peaks were observed at
3450, 3396, 3342, 3278, 3201, 1666, 1634, 1525, 1404, 1314,
1151, 1045, 782 cm™1.5 The spectral differences between the
two lots reflects the greater resolution of the instrument
used to analyze the second lot. Both spectra were virtually
identical to the Sadtler standard spectrum for nitroguani-
dine.®

Source: Hercules Aerospace Division
Sunflower Ammunition Plant
DeSoto, Kansas
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IFedoroff BT, Sheffield OE. Encyclopedia of explosives and
related items. Vol 6. Dover, NJ: Picatinny Arsenal, 1975:

G154.

“Wheeler CR. Nitrocellulose-Nitroguanidine Projects.
Laboratory Notebook #84-05-010, p 61-69. Presidio of San
Francisco, CA: Letterman Army Institute of Research.

3Wheelér, CR. Nitrocellulose-Nitroguanidine Projects
Laboratory Notebook #85-12-022, pp. 24-25. Presidio of San
Francisco, CA: Letterman Army Institute of Research.

‘Wheeler CR. Nitrocellulose-Nitroguanidine Projects.
Laboratory Notebook #84-05-010.2, p 39. Presidio of San
Francisco, CA: Letterman Army Institute of Research.

"Wheeler, CR. Nitrocellulose-Nitroguanidine Projects.
Laboratory Notebook #85-12-022, p. 22-23. Presidio of San
Francisco, CA: Letterman Army Institute of Research.

éSadtler Research Laboratory, Inc. Sadtler standard spectra.
Philadelphia: The Sadtler Research Laboratory, Inc., 1962:
Infrared spectrogram #21421,
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Appendix A (cont.): CHEMICAL DATA

. SINLImTEQL AT uudL [pacE
D[S(RIP 10:0 SKEET FOR M\PLOCIV:S QledcaLs, i EXEuPT-Pom 720 | )
b . (CRSAR~P=702-109) AR IS .15 of
o, PR TROM: oatt
L, us‘:‘m Arzazesc Muaitisas Sunflower Army Ammunition Plant September 13, 1983
s04 (hemical Coenind DeSoto, Kansas 66018 uateRiat
::::: uiﬁc%:- 101 Nitroguanidine
. : Type II, Class 2 *

uanufaCTUAER JCONTRACT NO.
Hercules Aercspace Division, Hercules Incorvorated DAAA-09-77-C-4016, CLIN 0170
. SECTION A - DESCRISTION OF LOIS. - - .

FROM NUSBER :rnnu NUMBER TOTAL NO. LOTS TOTAL MET AMOUNT ACCEPTED
SOW83HO01-004 ' 1 7,000 1bs.

PLACE MANUFACTURED SPECIFICATION AND AMENOMENT/DRAWING NO,
I_unflower Amy Ammunition Plant. DP Facilicy MIL-N-494A w/Int. Amend 6 (AR) dated

T ~ SECTIOM 8 - DESCRFHON OF MATERAL -7 s - 23 March 1981 -*
: Requirement

Property Min. Max. Analysis

Purity, X : - ’ 3 99.0 oL 99.6 L

Ash Content, Z o 0.30 0.03

pH Value 4.5 7.0 7.55 ** ]

Acidity (as H3S04), X 0.06 ND ##% .

Total Volatiles, T . - 0.25 0.03

Sulfates (as NasSOg), % ’ 0.20 0.01

Impurities, H20 Insoluble, 2 0.20 0.01 -

Particle Size, Microns 3.0 » 4,0 RARn

Particle Size, Std. Dev. + 0.5 0.168 -

* Asg amended by Contract Scope of Work
** Approved by Waiver No. NQ83-1 dated Sepc. 2, 1983
#%% ND = None Detected
#ki%* Approved by Waiver No. NQ83-2 dated Sept. 9. 1983
REMARKS

1.) Manufactured under SOW ES 1A—3—8423, Nitroguanidine Particle Size, dated 1 Feb 83.

2.) Packaging: Level B - fiber d:uns to Spec. DOT 21C60. Drums numbered 3 :h:u 243 and
247 thru 285. 25 pounds per drum per HAD letter dated Aguust 1, 1983, to COR.

oo ASECTION € o CFOTIFICATION b - = - : R
THE AGOVE MATERIAL COMPLIES #iTH aLL sPECIFu.AHON

REQUIREMENTS ANOD IS CERTIFIED TRUE AND CORRECT,
Hercules Aerospace Division

e R e B /zzgf@;,_ﬁ@%aé_

Hercules Aerospace Division Ppre - W, EONGlliSn iéseTvac
THE ABOVE DESCRIBED LOTS ARE HEREBY ACCEPTED . N
FOR TME COMMANOER

/"I,J(/p P2 Quality Assurance Specialist ‘)), a:,,é

alre (7K 3 M. A. Koza{d Sicns tung

-2, 1 I1S(TEMP),
ARRCOM roau 213-R, 10 auc 77 . REPLACES ARNCOM FORI 1domp 3 UL 13T ERAL

sAn?\.mG COMWCT!D [ )
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Appendix A (cont.): CHEMICAL DATA

AQR CONTACL STMAOL |pace
DESCRIPTION SHEET FOR EXPLOSIVES, CHEMICALS, ETC EXEMPT-Pore 726
IDRSAR=P=102~10%) AR 335 - 15 lor)
TO FROM: DATE
ﬁ;‘:::':"_“t Nuntcions Sunflower Army Ammunition Plant October 9, 1984
-~ and Chemical Command DeSoto, Kansas 66018 MATERIAL
Atca:  DRSMC-QAD - Nicroguanidine
Rock Islsnd, ILL. 61299
‘ -
MANUFACTURER ONNAC
Hercules Aerospace Division, Hercules Inc. AAA-09 77-C-4016 CLIN 0295
" TS A ~ L
FROM NUMBER THRU NUMBER TOTAL NO, LOTS TOTAL NET AMOUNT ACCEPTED
iOHSkKOlOAOOl - 1 25 pounds
PLACE MANUFACTURED s'ecmcnnon AND AMENDMEN 77ouumc NO, —
Sunflower Army Ammunition Plant N-00494B ded. 17 July 1984
: : - ATERIAL ¢
Requirement Analysis *
Property Min. Max, '
Puricy, 2 _ 99.0 99.20
Ash Content, % 0.30 0.12
pH Value 4.5 1.0 6.0
Acidity (as H,S0,), X 0.05 0.0
Total Volatiles, % 0.25 0.16
Sulfates (as Ny50,), 2 0.20 0.17
Impurities, H;0 Insoluble, % 0.20 0.02
Particle Size, microns 3.4 6.0 3.5
Lolor White
msistency Crystalline, Free Flowing

* Combined averages of sampling taken in accordance with MIL-N-00494B, Para. 4.4.3.2.

MA
3 Pnckaging' Level C Fiber drums per specification DOT 21C60

2) This lot was manufactured S October 1984
vith Paragraph 4.3 ct Mib-n 0869: and is submitted as First Article in compliance

3) Cuanidine Nitrate supplied by SKW-American Hoesch was used in manufacture of this lot.

FSAMPLING COMNDUCTED oY THE ABOVE MATERIAL COMPLIES wiTH ALL SPECIFICATION
Hercules Aerospace Divisfon REQUIREMENTS AND 15 CERTIFIED TRUE AND CORRECT.

JTESTING CONCUCTED 8Y
.tcules Aerospace Division e " Mu'v ~ Enplish |

SHE ABOYE DESCRIBED LOTS ARE HEREBY ACCEPTED

FOR THE COMMANDER

\ S ooy \aq\% A, OB VW L STWNE > .
oarg Trug SGNA TuRE
- REP $ O FQmm 211=R, {5 JUL 7SITEMP),
_ARRCOM rorw 213-R, 10 averr ‘ EPLACES ATNICH WA BE USED. s
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Appendix B: ANIMAL

Species: Rattus norvegicus
Strain: Sprague-Dawley

Source: Bantin Kingman
Fremont, CA

Sex: Male and female.

Date of birth: Male - 2 July 1985
Female - 26 June 1985

Method of randomization: Weight bias,

DATA

stratified animal

allocation (TOXSYS Animal

Allocation Pr
24) .

Animals in each group: 15 male and 15
Condition of animals at start of study:

Body weight range at start of dosing:

ogram, LAIR SOP OP-ISG-

female animals.
Normal

95 - 264 g

Identification procedures: Ear tag (SOP OP-ARG-1).

Pretest conditioning: Quarantine/acclimation from 7 August
to 21 August 1985.

Justification: The laboratory rat has
sensitive and reliable

proven to be a
system for sub-

chronic oral toxicity determination.
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Appendix C: ANALYSIS OF FEED MIXTURES

Introduction

Feed mixtures containing nitroguanidine (NGu) were
prepared for GLP Study #85042 to provide dose levels of
nitroguanidine ranging from 100 to 1000 mg/kg/day. Separate
diets were prepared for male and female rats due to
differences in food consumption and body weights. New diets
were prepared for each week of the 90-day study to account
for changes in food consumption and body weights due to
growtnh. The target concentration of NGu i the feed mixtures
ranged from 1.05 to 21.19 mg NGu/g diet. Samples of the feed
mixtures were analyzed to determine the concentration and
homogeneity of NGu in the mixtures. The method of analysis
was an HPLC method in which methylnitroguanidine (MNGu) was
used as an internal standard.

Materials

The nitroguanidine was obtained from the Sunflower Army
Ammunition Plant, Desoto, Kansas (Lot Nos. SOW83H0001-004 and
SOW84K010~A-001). The methylnitroguanidine was synthesized
previously according to the method of McKay (1) using 1l-
methyl-3-nitro-l-nitrosoguanidine, 97% (MNNG, Lot No.
8228CK), and methylamine (40 wt % in water, Lot No. 0719AL)
from the the Aldrich Chemical Company, St. Louis, MO.
Certified Rodent Chow® #5002 (Lot Nos. FEB21852CMEAL,
MAY22851EMEAL, JUNEO6852BMEAL, and JULY12852DMEAL) was
obtained from Ralston Purina, St. Louis, MO. HPLC grade
methanol was obtained from J. T. Baker Chemical Co.,
Phillipsburg, NJ. The water used for the HPLC solvent was
distilled and subsequently treated with UV light (to remove
or oxidize trace organic compounds) using the Organicpure
oxidizer (Sybron/Barnstead, Boston, MA).

Chromatographic analysis was performed using a Hewlett-
Packard 1090 high pressure liquid chromatography (HPLC)
system with diode array detector (Hewlett-Packard, Palo Alto,
CA). Separations were obtained on a Brownlee RP-18 column
(4.6 x 250 mm, Brownlee Labs, Inc., Santa Clara, CA).

Methods

Stock solutions of NGu (1 mg/ml water) and MNGu (1 mg/ml
water) were prepared as the first step in making standards
for the calibration plot. The standards were prepared by
adding varying amounts of the stock solutions and water as
described below.
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Appendix C (cont.): ANALYSIS OF FEED MIXTURES

Target Concentration NGu MNGu
Tube# NGu MNGu Stock Soln. Stock Soln. Water
(mg/ml) (mg/ml) (ml) (ml) (ml)
1 0.01 0.04 0.25 1.00 23.75
2 0.02 0.04 0.50 1.00 23.50
3 0.03 €.04 0.75 1.00 23.25
4 0.04 0.04 1.00 1.00 23.00
5 0.05 0.04 1.25 1.00 22.75
6 0.06 0.04 1.50 1.00 22.50
7 0.08 0.04 2.00 1.00 22.00

The standards were analyzed at the beginning and end of
each run. The standard solutions prepared on 18 July 1985
were used throughout the 90-day study based on stability
demonstrated in solutions prepared for the 14-day study (2).
The solutions were held at approximately 4°C in screw cap
test tubes with parafilm around the edge to prevent
evaporation.

Samples from the feed mixtures and premix were prepared
by adding varying amounts of water and the MNGu stock
solution (1 mg/ml) as described below. The samples were
stirred for an hour and then centrifuged at 3000g for 10
minutes. The supernatant from each tube was filtered through
a Pasteur pipette with a tightly packed glass wool plug. The
filtrate was then passed through a millipore filter (0.2 uM)
using a syringe with a Swinney adaoter. The filtrate from
the ultrafiltration was subsequently analyzed using HPLC.
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Appendix C (cont.): ANALYSIS OF FEED MIXTURES

Dose Level Gm of Diet Ml of MNGu Ml of Water Total Volume

(mg/kg/day) Analyzed Soln Added Added (Dil. Factor)
100 1.00 1 24 25
316 1.00 4 96 100
1000 1.00 10 240 250

Premix 0.25 10 240 250

(50 mg/g)

To determine the homogeneity of the feed mixtures,
samples were removed from the top, middle, and bottom of the
first batch of premix and from the feed mixtures for each
dose level. Samples for testing homogeneity were collected
during the 1st, 9th, and 13th weeks of the study. The
samples were prepared for analysis as described above.

The analysis of NGu feed mixtures was accomplished under
the following HPLC conditions: solvent, 10% methanol-90%
water; solvent flow, 0.7 ml/min; injection volume, 10 Ul1;
detector wavelength, 265 nm. The NGu was analyzed using
methylnitroguanidine (MNGu) as an internal standard.

Calculations

The ratio of NGu to MNGu was calculated for all the
standards and samples. The two peak area values for each
standard from the beginning and the end of the run were
averaged. Least squares linear regression analysis of the
standard concentrations versus the peak area ratios was
performed to obtain the equation of the best fitting line in
the form of Equation 1

y =mx +b (1)

L
where y is the peak area ratio, m is the slope, x is the
concentration (mg/ml) and b is the intercept. The
concentration of each extract was calculated by substituting
for y the peak area obtained from HPLC analysis and solving
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Appendix C (cont.): ANALYSIS OF FEED MIXTURES

for x. To calculate the concentration in the diet in terms
of mg of NGu per g diet, the concentration of the extract was
multiplied by the dilution factor and divided by the weight
of the diet sample extracted (Equation 2).

conc. in diet = Con¢. of NGu in extract X Dilution factor (2)

Grams of diet extracted

Results

Under the conditions of the analysis NGu eluted with a
retention time of approximately 5.23 minutes and MNGu eluted
with a retention time of approximately 6.62 minutes. The
plots of the NGu concentration versus peak area ratio were
linear within the range of concentrations analyzed. The
correlation coefficients for each of these runs were greater
than 0.9994.

The results from the regression analysis for each run
are shown in Table 1.

TABLE 1
Regression Analysis Values from Each Run

Date of Run Y-intercept Slope
27 Aug 85 -.02489 29.11279
5 Sep 85 -.00861 28.73926
16 Sep 85 -.01958 29.38840
19 Sep 85 -.00873 28.84340
27 Sep 85 -.01116 29.07656
3 Oct 85 -.01369 29.11586
5 Nov 85 -.00173 28.57906
6 Nov 85 .00861 28.39639
20 Nov 85 .01099 28.38848
27 Nov 85 .00709 28.54951

The results from the analysis of the diet mixtures are
presented in Table 2.
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Appendix C (cont.): ANALYSIS OF FEED MIXTURES

Table 2: Analysis of Diet Mixtures

Target Date Date Concentration % of Target
Conc. Prepared Analyzed Determined by Conc.
(mg/g) Analysis(mg/q)
50.00 19 Aug 85 27 Aug 85 50.16 100.3
50.00 20 Aug 85 ' 51.99 104.0
1.05 21 Aug 85 re 1.01 96.2
3.51 ' ' 3.57 101.7
10.05 ' v 9.93 98.8
1.25 23 Aug 85 5 Sep 85 1.18 94.4
3.67 v 27 Aug 85 3.50 95.4
11.39 " 5 Sep 85 10.79 94.7
50.00 27 Aug 85 v 48.67 97.3
1.20 28 Aug 85 v 1.21 100.8
3.77 v ' 3.55 94.2
12.15 v v 11.68 96.1
1.28 30 Aug 85 ' 1.24 96.9
4.09 e v 4,33 105.9
12.74 r " 13.02 102.2
50.00 3 Sep 85 16 Sep 85 52.12 104.2
1.34 4 Sep 85 v 1.30 97.0
4.52 v ' 4.63 102.4
13.70 ' n 14.00 102.2
1.32 6 Sep 85 v 1.28 97.0

4,17 v v 4.21 101.0
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Appendix C

Table 2 (cont.):

{(cont.):

ANALYSIS OF FEED MIXTURES

Analysis of Diet Mixtures

Target Date Date Concentration % of Target
Conc. Prepared Analyzed Determined by Conc.
(mg/g) Analysis(mg/qg)
13.36 6 Sep 85 16 Sep 85 13.62 101.9
50.00 ' v 50.80 101.6
50.00 9 Sep 85 19 Sep 85 51.29 102.6
1.51 11 Sep 85 ' 1.57 103.9
4.74 ' ' 4.87 102.7
15.55 v v 15.18 97.6
50.00 ' 't 52.46 104.9
1.49 13 Sep 85 v 1.47 98.7
4.30 ' ' 4.60 107.0
14.17 v T 14.26 100.6
50.00 e e 50.85 101.7
1.58 18 Sep 85 27 Sep 85 1.62 102.5
5.10 v v 5.16 101.2
15.19 v v 15.56 102.4
50.00 ' ' 51.47 102.9
1.49 20 Sep 85 v 1.53 102.7
4.79 ve ' 4.55 95.0
15.68 e T 15.96 101.8
50.00 ' ' 51.02 102.0
1.77 25 Sep 85 3 Oct 85 1.79 101.1
5.55 " " 5.42 97.7
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Appendix C (cont.): ANALYSIS OF FEED MIXTURES

Table 2 (cont.): Analysis of Diet Mixtures

Target Date Date Concentration % of Target
Conc. Prepared Analyzed Determined by Conc.
(mg/g) Analysis(mg/qg)
17.66 25 Sep 85 3 Oct 85 17.71 100.3
50.00 Ve ' 51.23 102.5
1.47 27 Sep 85 v 1.54 104.8
4,85 v ' 4.76 98.1
15.53 v ' 15.65 10v.8
50.00 v S Nov 85 50.76 101.5
1,84 2 Oct 85 ' 1.87 101.6
6.12 ' e 5.83 95.3
18.08 v ' 18.87 104.4
50.00 v ' 52.59 105.2
1.71 4 Oct 85 v 1.82 106.4
5.91 v " 5.87 99.3
17.14 v ' 18.20 106.2
1.91 9 Oct 85 20 Nov 85 1.86 97.4
6.26 e 5 Nov 85 6.24 99.7
19.66 ' " 20.45 104.0
50.00 v ' 50.87 101.7
1.72 11 Oct 85 re 1.74 101.2
5.75 v ' 5.90 102.6
17.46 v ' 18.21 104.3

50.00 ' ' 52.59 105.2
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Appendix C (cont.): ANALYSIS OF FEED MIXTURES

Table 2 (cont.): Analysis of Diet Mixtures

Target Date Date Concentration % of Target
Conc. Prepared Analyzed Determined by Conc.
(mg/qg) ) Analysis(mg/g)
2.04 16 Oct 85 6 Nov 85 2.02 99.0
6.32 v " 6.59 104.2
18.89 ' v 18.43 97.5
50.00 ' ' 52.52 105.0
1.65 18 Oct 85 ' 1.61 97.6
5.78 ' v 5.69 98.4
17.21 ' ' 17.45 101.4
50.00 ' ' 51.48 103.0
2.11 23 Oct 85 ' 2.12 100.5
6.39 T ' 6.59 103.1
21.00 T " 21.58 102.8
50.00 v ' 53.22 106.4
1.67 25 Oct 85 T 1.72 103.0
5.54 v ' 5.48 98.9
17.65 ' ' 18.26 103.5
50.00 ' T 52.39 104.8
2.01 30 Oct 85 20 Nov 85 1.99 98.9
6.20 " o 6.50 104.8
20.23 v ' 20.33 100.5
50.00 " " 52.90 105.8




Table 2 (cont.):

Appendix C (cont.):
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ANALYSIS OF FEED MIXTURES

Analysis of Diet Mixtures

Target Date Date Concentration % of Target
Conc. Prepared Analyzed Determined by Conc.
(mg/qg) Analysis(mg/g)
1.74 1 Nov 85 20 Nov 85 1.74 100.0
5.59 v ' 5.58 99.8
17.50 ' 27 Nov 85 18.30 104.6
1.97 6 Nov 85 20 Nov 85 1.98 100.5
6.41 o v 6.56 102.3
21.19 ' 27 Nov 85 21.15 99.8
50.00 7 Nov 85 20 Nov 85 52.58 105.2
1.82 8 Nov 85 ' 1.71 94.0
5.86 ' ' 6.03 102.9
17.53 ' v 18.47 105.4
50.00 12 Nov 85 v 49.91 99.8
2.19 13 Nov 85 27 Nov 85 2.21 101.1
6.59 " 20 Nov 85 6.90 104.6
20.78 " ' 19.08 91.8
50.00 ' v 53.07 106.1
1.88 15 Nov 85 ' 1.76 93.6
5.63 ' v 5.93 105.3
17.03 v ' 17.85 104.8
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Appendix C (cont.): ANALYSIS OF FEED MIXTURES

Table 3 contains the results for ;he determination of
homogeneity in the diets and premix.

TABLE 3

Verification of Homogeneity of Mixtures

Target Site of Conc. Mean Absolute
Conc. Sampling Determined by Conc. Deviation
of NGu Analysis (mg/q) from Mean
(mg/q) (mg/q) (%)
Top 1.00 1.0
1.05 Middle 1.02 1.01 1.0
Bottom 1.01 0.0
Top 3.52 1.4
3.51 Middle 3.51 3.57 2.1
Bottom 3.68 3.1
Top 9.73 2.0
10.05 Middle 10.03 9.93 1.0
Bottom 10.02 0.9
Top 49.068 1.0
50.00 Middle 50.09 50.16 0.1
(Premix) Bottom 50.72 1.1
Top 2.02 0.0
2.04 Middle 2.10 2.02 4.0
Bottom 1.94 4.0
Top 6.55 0.6
6.32 Middle 6.58 6.59 0.1
Bottom 6.63 0.7
Top 15.74 l14.6
18.89 Middle 19.70 18.43 6.9
Bottom 19.84 7.7
Top 51.42 2.1
50.00 Middle 53.70 52.52 2.2
(Premix) Bottom 52.44 0.2
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Appendix C (cont.): ANALYSIS OF FEED MIXTURES

TABLE 3 (cont.)

Verification of Homogeneity of Mixtures

Target Site of Conc. Mean Absolute
Conc. Sampling Determined by Conc. Deviation
of NGu Analysis (mg/qg) from Mean
(mg/q) (mg/qg) (%)
Top 2.20 0.5
2.19 Middle 2.22 2.21 0.5
Bottom - 2.22 0.5
Top 7.00 1.4
6.59 Middle 6.90 6.90 0.0
Bottom 6.79 1.6
Top 19.31 1.2
20.78 Middle 19.36 19.08 1.5
Bottom 18.56 2.7
Top 53.73 1.2
50.00 Middle 52.92 53.07 0.3
(Premix) Bottom 52.56 1.0
Di ,

The concentration of NGu in the diet mixtures as
determined by analysis was within 6.4% of the target
concentrations.

Samples collected during the 1lst, 9th and 13th weeks of
the study demonstrate that the NGu was dispersed
homogeneously through the feed over the range of
concentrations tested, according to the EPA and NIH criteria
for homogeneity (3). The only exception to this was in the
high dose group during the 9th week of the study. The sample
from the top of the mixing bowl in this group deviated 14.6%
from the mean. While the cause is uncertain, we feel this is
a random event and should not significantly affect the
outcome of the study.
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Appendix D:

Rate

7 Aug 85

8-20 Aug 85

14,16 Aug 85

21 Aug 85

21 Aug-
21 Nov 85

23 Aug 85

28 Aug, 4,11,
18,25 Sep, 2,
9,16,23,30
Oct, 6,13
Nov 85

30 Aug, 6,13
20, 27 sSep 4

11,18,25 Oct
1,8,15 Nov 85

2,4 Oct 85

20,22 Nov 85
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HISTORICAL LISTING OF STUDY EVENTS

Evepnt

Animals arrived at LAIR. They were sexed,
observed for illness, ear tagged, weighed and
caged in the GLP Suite.

Animals were checked daily.

Animals were weighed and food and water
consumption monitored (feeders and water
bottles weighed) males (14 Aug), females (16
Aug) .

Animals were removed from quarantine, males
were weighed, dietary concentrations were
calculated, and diet containing test compound
was started. Thirteen baseline control males
were submitted for necropsy, hematology, and
serology.

Observations were conducted twice daily.

Females were weighed, dietary concentrations
were calculated, and diet containing test
compound was started. Eleven baseline control
females were submitted for necropsy,
hematology, and serology.

Males were observed and weighed, and water
bottles and feeders were weighed. Diet
requirement was prepared. Feeders were
changed to new mix.

Females were observed and weighed, and water
bottles and feeders were weighed. Diet
requirements were recalculated and new feed
mixes prepared. Feeders were changed to new
mix.

Five males and 5 females per group were
submitted for necropsy,hematology, and
serology.

Observed and weighed males and females.
Submit for necropsy. Blood and tissue samples
were taken for the measurements specified.
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Appendix E: HEMATOLOGY/CLINICAL CHEMISTRY INDICES

The following are LAIR GLP SOPs for the Hematology
measurements performed during the study:
1. Complete Blood Count - OP-PSG-40 (WBC, RBC, Hb, HCT, MCV,
MCH, and MCHC).
2. Platelets - OP-PSG-39
3. WBC Differential - OP-PSG-26 (neutrophils, lymphocytes,
eosinophils, and monocytes)

Counts for the neutrophils, lymphocytes, eosinophils,
and monocytes are obtained by multiplying the WBC by the
appropriate percentage obtained from the differential count.

The following are LAIR GLP SOPs for the Clinical
Chemistry measurements performed during the study:

Calcium - QP-ACH-17

Sodium and Potassium - OP-ACH-19
Chloride - OP-ACH-20

. Magnesium - OP-ACH-50

Phosphorus - OP-ACH-18

Glucose - OP-ACH-7

Cholesterol - OP-ACH-11
Triglycerides - OP-ACH-9

Creatinine - OP-ACH-15

10. Blood Urea Nitrogen - OP-ACH-16

11. Uric Acid - OP-ACH-14

12. Albumin - OP-ACH-12

13. Total Protein - OP-ACH-13

14. Total Bilirubin - OP-ACH-8

15. Serum Iron - OP-ACH-22

16. Aspartate Amino-Transferase - OP-ACH-4
17. Alanine Amino~Transferase - OP-ACH-3
18. Lactate Dehydrogenase - OP-ACH-5

19. Creatine Phosphokinase - OP-ACH-6
20. Alkaline Phosphatase - OP-ACH-10

WO ~Jovn s Wk

Globulin values were calculated by subtracting the
albumin values from the total protein values.
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Appendix F: HISTOPATHOLOGY TISSUES

The following is a list of all tissues submitted for
light microscopic examination following necropsy:

Cerebrum Pancreas
Cerebellum Cecum

Trachea Ceolon

Thyroid Rectum
Parathyroid Stomach
Esophagus Skeletal Muscle
Salivary Gland Sciatic Nerve
Harderian Gland Tongue
Exorbital Gland Skin

Heart Mammary Gland
Aorta Nasal Region
Lung Sternum
Thymus Femur

Spleen Vertebrae
Mesenteric Lymph Node Spinal Cord
Liver Adrenals
Kidney Pituitary
Urinary Bladder Eye(s)
Duodenum Middle Ear
Jejunum Auditory Sebaceous Gland
Ileum

MALE FEMALE
Accessory Sex Glands Uterus
Epididymis Ovaries

Testes
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Appendix K: CLINICAL SIGNS

Coding for Clinical Signs

Symbol Meaning

a alopecia

ag aggressive

d dehydrated

di diarrhea

e emaciated

es ear scab or bleeding
hy hyperactive

i irritable

ia inactive

ir increased respiratory rate
is increased salivation
p) jumping

n normal

sn stain nose

snk stain neck

sz sneezing

t twitching

tr tremors

TS

terminal sacrifice




Morgan et al--85

us us us £0600ds8
us‘p‘s us us p‘® 10600dS8
u 9680040G8
e’et e'er LL8B00ASE
p’‘T p T 9.800dG8
T T T ¥98000s8
T’us us T'us 096004058
us us us 5$68000s8
T’us us T T ¥S58000s8
us us us us £€58000S8
us us us 058004058
T’9’us us us us T’®’us S¥8001S8
3‘us us b us us £¥8000s¢e
us us us us us 0vy800as8
T’us T T’us us LEBONASS
1013U0) ITPWdI
us us 928000S8
T'us us us us T us 528004058
us us us 228004ds8
T'us us T us us v18004s8
1'us’sa’p’s T T’us s3 p’e 598000s8
e’us e‘us us us us $08000s8
us’3 us us us 3 £0800ds8
us us S6L000S8
us’sa us usg ] 06L00058
us’t’so us T T 9 88L004dG8
TP’us’T ™ P us T us‘T S8L000s8
T'us‘(‘’sd us us us‘t us‘( 59 0LL00dS8
us’‘t’se Tfus £9@ 69004058
ug’‘a’p us a'p 89L00ds8
p’e’Uus’y mp’e e e e e us’y 85L000S8
10313U0) STCHW
subtg SL v8 Le oL €9 94§ (14 v S¢ 82z 12 A L 0 #TewTUY
1e301 Keq

ANIAINVADOYWLIN JIJYILSINIWAY SIVH NI SNOILVAYISHO ‘IVOINITIO :(3u0d) X xrtpuaddy




Morgan et al--86

us’s’p us a’‘p 668004S8

us'’y us us us T T T S6800058

e e ® ¥68000s8

Ay tus Ay us £6800d58

e e e e e e e e 88800058

us us us 988000G8

us’s us‘t T us us £.80040S8

us’a‘ss =) us‘s s® 15800058

us us us us 8¥8000S8

ug ’‘be’1p us ue us us us be P Lv8000S8

e’st e ST 9¥8000S8

u 6£800dS8

us us us 8£8000S8

us’p us us us’p 9£800ds8

us ‘sa us us €9 ¥060040S8

by/bw 001 aTePWSd

Y’a2‘p’i1‘us us T a’‘p us 3 us 51800058

us’sa us 52 11800058

us’‘sa us us s3 608000S8

T'us’s’p T us us a‘p P 808004058

us us use 66L000s8

us us us ue us £6L00058

us us us 26L000S8

us us us 16L000S8

ug’sa’p‘sa us us €93 p’a 98L004S8

Us ‘ST ‘69 us‘sTY €9 €6L000S8

us't us us us us 1 1LL000%8

us’‘st’ay us’sT’IY ¥9.00a58

x3 1) 19L000S8

3 3 09L000s8

u 65L0040S8

6y /bw 0T 9TeR

subtg S1 ¥8 LL oL €9 9¢g 6b A4 GE 82 12 LA L 0 $TeWTUY

1e30] Keqg

ANIQINVAOONIIN QIYALSINIWAY SIVY NI SNOIILVANIASHO 'TVOINITO :(*quod) XN xtpueddy




~
[o o]
1
}
l
v T‘us T'us 0800458
o us’a’‘p us us a’'p 206000s8
v us us us L8800058
o e e €8680040s8
% p‘us e e e p us‘’‘e e ] us us us bL8000SE
H us’p‘’e us us p‘e - ZL8000s8
m Nus‘us’t Yus ‘us 1 T T 1L8000S8
T'us T’us €98000s8
T’us us T us $980040s8
C'a1’234Ay f/x1/13 Ay 95800058
a'us’Ip’p’t a’'p us wT 6¥80040s8
us us us us vv8004s8
us us us us us us 1v800058
u £€800ase
e’us us’e e us us 2£8000s8
by/bu 91¢ aTeway
us 'jus’sa us ’yus us 3 96L0040G8
ug us us us us 1€800d58
T’us us us’t us us 62800058
elus e us us ug 82800048
us us us ¥Z800ds8
a'p’tlus us a'n Tlus us us £28000s8
T'us us I us 12800058
us us 61800058
u L18000S8
us‘t’go us usg us’t so 21800058
us us us us c0800as8
us’tp’a 1 us p’s 108000s8
ue us us L8L00AS8
ug‘y us T T 9.L00058
3’s9 3 €9 €LL000S8
by /bw 91¢ @Ten
subrs S1 v8 LL oL €9 96 6v cb ¢ 82 12 b1 L 0 §TewTUY
Te303 Aeq
SNIJINVADOYLIN QRYIALSININAY SIVY NI SNOILVANIASHO ‘IVOINI'ID :(*3uod) XN xrvpusddy




Morgan et al--88

T'us’a’p us T’us us us p’a 306004as8
p‘o p’‘e S0600a0s8
us us L68004GH8
us us us us us us us 2680008

et ‘us et us us 16800058
us‘’e us e 68800dS8
us us us G8800058

Ky’us’sa us ‘Ay s@ 088004058

Ay'us us &y us G1L8004s8
) €2 898004s8
e‘us’t © e us T 298000s8
us us us us us 65980008

e’us ‘sd . e us us €9 85800458
us us us £LS8000G8
us us us G£8004G8

Bby/Bbw 0001 STeWII
§T‘us us us ST us 818004s8
us us us us 918000s8

Ky’y’ss T Ay't €9 £€18000s8
T'us us us T us 018004058
§9 €9 £0800QS8

us’p’s us p’s ©p’'a ug’s p’‘e 90800Qs8
T'us T T T us 86L00QG8
zg'us’) zs ue 3 68L004QG8
us us ¥8.00Q58
e’us’t’a’p ® us T T ?‘p P 28L000G8
us‘t us T T 8LL004S8
us’t’s9 us T €9 PLLOOGSS
us us 69.000As8
ug’Tt us T £9.L000S8
u 29.L004s8
By/Bw 0001 °TeW
subts SI v8 LL oL £9 9 6b A 4 S€ 8¢ 12 LAY L 0 §Yeuruy
1230l Aeqa
INIGINVAOOUIIN aIATAILSININAY SIVE NI SNOILVAYISHO 'IVO INITIO :{(°3u0d) X N..nﬁcwmmﬂ




Morgan et al--89

(1/0)

(Tp/bw) p1dY¥ OTIn
(Tp/bw) apTIa2ATbTI]
(Tp/b) utrslorg Telo0l

(Tp/bw) uTQnITTITg TR3I0L

(1/baw) wntpos

(7/boW) wnissejod
(Tp/buw) snaoydsouyd

pajerngel 10N

(Tp/bw) wntsauben
(7/n) aseuaboapAysaqg or130€17

(Tp/br) uoxr
(Tp/bw) asoonty
(TP/H) uTINQOTO

(Tp/bw) Suturtieaa)
(1/n) @seuryoudsoyd surieaad

(Tp/bM) aaddo)

(Tp/bw) TOI@3ISITOUD
(T/TOWW) IPTIOTYD

(Tp/Bw) uwntotTed

(Tp/bw) uaH0I3TN eaan pootd
(1/n) 9seasjsuell-outwy Ijelxedsy

9SPI9JSURIL-OUTWY SUTURTY

(1/n) 3seuryoydsoyd SUTTeATY

(Tp/Bb) uTUNqQTV

§3TUN/SUOTIRTARIQQY AIJSTWAYD wWNIBS JFO 3IASTT

X4ISINIRD KWNYUIS

i1 xtpueddy

oIdn
OIdL
oJddilL
114l
aos
L0d
SOHd
" -H-Z-
N
HA1
NOJI
n1o
d019
\£CL. 10
AdO
doo
TTOHO
OTHO
YO
NNdg
LSY
LTV
axIv
q97Tv




Morgan et al--90

ZEE0 S20°T1 ‘tZ €ok0°0 2°6 8°Ll 8°s1 €9°1 2 16 L°El 96°1 z°98 *SNOTLVIAGQ QUVANVIS
clio'e 02 v°26 PIL O 92°8L 8°6S1T 1°26 VE'SE S°G18 ST 11e v'8T 2°867 *SNYIA JaLINIVA
20t 6°0 2°GET L9°0 £°18 *291 0°901 boLe 8°GETT 8°1€ET 69T “PIb G8-100-20 /v W/91800s8
1T 12 Z2°26 o 8°8L "6S1 €°111 L9t t° 168 | 2 )¢ 8°02 ‘982 §8-100-20 /v R/¥8L00s8
£ ] A4 1 b 6L 8L°0 5'G8 1A 9°SL 8 vt 9"6LY €°60¢ 9°81 ‘212 S8-100-20 /v W/8LL0ASE
GE'E € 0°29 oL'o ¥ 29 “1el 9°L8 1" 0°658 9°11Z 8°Lt ‘66 68-100-20 /¢ W/PLLOASS
(A% S°€ b E6 o £°ee “6LT 1°08 L' tE 6°STL 1Al At4 €°81 ‘pZZ  68-100~20 /v W/E9L0QS8
96t°0 T186°0 R4 N S S ) (X2 4 6°G¥b Z°ve 10°S PoEVE 0°r1 26°¢C L°6s2 *SNOTINIAIA (UVANVIS
96°¢ 81°¢ 8'68 25°0 ¥0° L9 0°091 E'EPT  PI°SE Z°Ly8 €°612 PLT  kU1IS SNV JadLINVEYd
| 2 4 92 S°18 6E°0 LKA "9Tt v EST L°ve E°LT8 0°92¢Z Sl ‘619  68-100-20 1/€ W/6Z800S8
00"t L1 8°v9 09°0 2799 ] A 1°L9 9°2¢ €°69S b-9ozZe z°02 "66Z  68-100-20 /€ RW/L180QS8
69°2 0°1 0°¢e9 €5°0 8°v9 "vet 8706 1°0€ 9°6LY 9°G61 b9t ‘9ev  §8-1D0-20 1/€ R/1080058
fAN ) 9°€ €091 v o T 1L ‘wee LA 414 LA X 4 0729071 1°eee 1°st ‘106 §8-100-20 1/€  W/9LL0QS8
SE'E 02 v 6S 99°0 L*09 "061 8°221 6°¥¢ 0°80€T 9°502 8°0C ‘Zhe  §8-100-20 1/€  RW/ELLOASE
STT°0 £15°0 §°2C Wir'o b € r-62 vz ez'v 9°p62 P ol Ls°'t 1°L9 $SNOIIVIAIA QUVANVIS
66°C ¥6°T ‘L8 ¥99°0 99°LS 0°£S1 1°'18  8b°te S 8ES 2°61Z 96°LT 9°69C *SNVAN YALINNIVA
S0°€ St G566 09°0 L°zs L9t 6°28 9°6€ L°S0o¥ 9°p¥e RAS ‘G6Z  G8-100-20 1/2 W/11800586
¥8°2 91 LA 4] LL'o 78S ‘961 b°e9 1°9¢ v 281 S°802 b6l ‘96T G8-120-20 1/2 W/98L00S8
16°2 91 8L L0 279§ *Z81 L°69 S°1E 27699 1°€22 9°61 ‘80  G8-1J0-20 1/2 KW/£8L00S8
20°€ S°Z L°08 69°0 b 6S ‘vot [AKAR < 1t 6°V6S 6°01Z S°tLt ‘69  §8-100-20 1/2 KW/09L00S8
12 G s 9°1ZT 0S°0 8°19 "961 €°LIT 0762 17098 6°802 8°'s1 ‘¥2€  68-100-20 1/2 KW/65L00S8
wZ°0 6L2°0 9°v9 26L0°0 €g's 2°9¢ ¢°El 8°r 8°2p1 ‘81 61°C z°Le :SNOILVIAIA QUVANVLS
bLo'e ¥9°1 P 121 996°0 99°¥%9 Z2°8€1 G'E8  96°tE S°109 8°LZT 9691 8°12¢ SNYER YALINEVYA
61°€ Lt 9°pS Ls°0 0°SS “00t L'e9 z2°92 €°1S¥ tAN %4 6°b1 "9ZZ  68-100-20 /1 W/92800S8
18°2 bt €°822 2570 €°6S “ovt 6°68 9°LE 6°€0S 9°122 S'LT ‘08E  S8-100-20 /T W/52800S6
Ev°E 1°2 £ LIT oL'o 6°¥9 “L6T 0°06 T Le 6°LLY S°6G62 S 02 ‘STE  S8-100-20 /T HW/€080058
66°2 St b ve S0 L°G9 “Let 6°9L | AR4 b°LO8 S°802 1°91 “PEZ $8-1I0-20 /T  KW/06L00S8
S6°C sl 221t 0S°0 b 8L RTAL 0°Leé G°9¢ 6°996 1°612 861 ‘S S8-100-20 /T RW/88L00S8
M aordn OIdlL L i) TOHD DY ISV Iy HO1 nro Nng AO NDINL  dnOYodns X3s/ON
YIVg 3ALVa /4n0w TYRINY
£b :3OV¥SOd 40 Avd $8-100-20 ‘ALVd INANI gTINGIHOS 6Z1V6 YO ‘ODSIONWMY NVS 30 OIQISMG
S8-DNV-1Z :3ALYA I¥VIS XANLS  ATIMVQ-INOWNAS/IVY  :SATOIAS  2Zv0S8dID :WIEWON AANLS XOO0TODIXOL 30 AId
RULSIWIHO WNY3S 1 xtpuaddy HOUYAST™ 30 JALOLILSNI XY NYWIILLIT




-
|
-

Morgan et al--9

‘£l G 91 (A4 2570 A 4 9€€°0  92€°0 96°1 €'0 8VS0°0 G61°0 :SNOILVIAIA CQUVANVIS
(AR Z°G6S1 £°€0T Pl°L *29t 969°Z 860°E €E’8 99°01 ¥S°0 9GL°S *SNVIH YALIWVIVA
‘L “Z81 S 10T 8’9 "991 v8°2 SL°e 98701 i S0 09°s 5§8-100-20 /¢  H/9180dS8
‘801 “181 1°€01 5L *Z91 Loz 6G°¢t Ly-L 8°01 9°0 99°G G8-100-20 /vy W/v8LOASS
‘201 "8ET 9°v01 S°9 “€91 89°¢C ¥6°2 86°9 9°01 S0 29°6 S$8-100-20 /v W/8LLOQSE
‘66 “erl €°901 1L Al (8°2 L6°c¢ 6S°L €701 S0 ve-s 58-100-20 /v W/bLLOOSS
XA “LST £°001 8°L *GSst z8°¢ vZ'e SL'8 STot 9°0 909 $8-100-20 /v W/€9L0QS8
‘€ £°61 4 G80°1 9°s Zleo "0 SE°O0 £2°0 $Z0°1 962°0 :SNOILVIAGA (IVONVLS
“Zo1 TEVT 9°%01 86°9 z°e91 205°2 bue’€ EL"8 L o1 SLT°1 808°6S SSNVIA JALIWNVIVA
wdNa TAS 1°%01 L8 “pS1 62°¢ 65°¢E €6°8 9°01 L'e 68°G 58-100-20 1/€ W/6280QS8
*2o1 ‘Gl S° 101 L9 ‘991 62°C ST°€E 08°8 L0t S°0 14 28] G8-130-20 1/€  W/L1800G8
‘66 “161 6° 10T 09 "9t sZ°¢ it°e 81°6 L°0t 80 99°6 $8-L00-20 1/€  W/10800Q58
wilNi “1ET L°901 €°L ‘991 8L’z E0°E LE"8 1t wlNuw «18°S 58-100-20 1/€  W/9LL0QS8
‘S0t “€97 0°60T Z°9 ‘891 06°¢C vEE 6€°8 S°01 Lo ¥Z°9 $8-100-20 1/€ R/€L004s8
1°6 Z2°9¢ LAK4 ws°o 4 98€°0 16£°0 FASN § 6€£°0 8912°0 260°0 ‘SNOLIVIAIA (RIVONVIS
LA 10}t ¥ G691 1°e0T1 ¥8°9 9°191 200°2 bee’e s6°8 Lot ¢9°0 BEL'S ‘SNVIN JALINNIVYI
“201 AN €°201 €L “L91 oL'e 86°2 S8°0T1 0° 11 9°0 89°S $8-1L00-20 1/2 W/1180058
“20t A 5901 2L ‘¥t e £S°¢E 82°01 "1t S0 vo°s $8-100-20 1/2 W/98L00QG8
“201 1At Z°vot 1L “191 81 26°¢€ 9rL 6°0T S0 6L°S S8-130-2¢0 1/Z R/€8L0QS8
021 “681 1°00T 9°9 AL 99°2 0Z°t 9Z°8 €°0T Y 8°s §8-130-20 1/2 R/09L0Q58
‘96 “Lie 97201 09 "6ST L9°2 ¥0°€E 88°L €701 0"t w-s $8-130-20 1/2 RW/65L0QS8
L L°09 8°1 85°0 K4 ¥92°0 EvE 0 2870 PE'O  LV9E'O ZEZ°0 $SNOILVIAGQ (QUVANYLS
b 86 b 802 9°201 80°¢L ‘991 29e°2 bov "€ 8E°6 90° 11 9L°0 89L°S ‘SNYIA YALIAIVA
‘06 *621 £°p01 89 ‘891 vee ¢0°e 06°8 9°01 v°0 9E°S S8-L00-20 /T RW/92804s8
‘€6 "Lee Z 101 0°8 B2 £9°¢C 61°€ 8L 01 £°11 1 28°S §8-130-20 1/1T  W/52800S8
“66 ‘102 €°201 9°9 ‘891 19°2 1€°¢€ £€8°8 P11 9°0 E6°S $8-120-20 /T W/€0800S8
“Zo1 ‘962 L° 00t L9 AR 10°2 L8°€ 26°8 8°01 S0 88°G §9-120-20 /T W/06L00S8
‘801 T681 L°v0T €L "991 (A A4 €9°¢ 6v°6 (AN FA S G8°G §8-100-20 /1 W/88L0QS8
aoo NOYI OTHO lod aos 90719 v SOHd T 94: 41 oddlL NDNL  dnododans X3s/0N
VIVQ dIva /dnowo TYWINY
€b 1IOVSOa IO X¥Q S8-~100-20 :dALVA INdNI QIINGIHOS 6ZTr6 YO ‘OOSIONYMI NWS JO 0IQISd
S8-DNV-1Z ‘3LVA INVIS XQALS ATIMYA-INOWEAS/IVY  :SIIDAAS ZhOS8dIO YIHWNN XANLS AD0T001IX0L 30 Ald
RALSIWAHO W3S 1 xTpuaddy HOYVISAY 30 JLOLILSNI AWIV NUAIIALLTT




Morgan et al--92

S9°0 €G°1 0°6Z £60°0 09°S 9°SE 6°C 29°L 0°912 0°LT oLz S°LS SNOIIVIAIQ QUVaNVLS
Lz'e wi'e ¥°86 ¥89°0 89°69 v 2ot 1°6L 91°9¢ 1°61¢ L8112 8S°ST 8°9L2 SNVEA YALIWNNIVA
1872 LARS A X+ £9°0 L°99 ‘vl S 6L 0762 L°vis L°%0Z [AA “99€  S8-LO0-%0 /v 4/6060Q58
80°€ K4 G 66 SsL°0 S°bL L9 1°vL 6°L2 0°0¢€8 T°Loz Lt ‘062 S8-100-%0 /v d4/08804s6
08°€E L 4 | A4 o ¥ SL “TET 6°6L PoEY €°vee 0° 1% 0°¢el ‘€62 S$8-100-0 /v 3/6L80058
10°% Lv 6921 o0OL°O 6°69 A 118 6°EY LobLy 1°€€Z 0°61 ‘e1Z 68-100-%0 /v 3/89800S8
88°2 0°€¢ 1°0ZT1 €970 6°19 ‘8t 6°08 9°9¢ L°18s §°L02 1°91 ‘292  $8-100-%0 /v d/5€£800S8
or'0 18071 Z2°9%¢ ¥SS0°0 €9°S L°ST 9°GT 16°¥2 9°2LY 8791 Lt 8°82 SNOIIVIAGQ QIVONVILS
SC°E 92°¢ L°06 2L9°0 S SL ‘621 9°18 9°Fb ‘169 6°0EZ 9E°GT ¥ bGC SNYSIN YALIWYYYd
89°t L €7 16T 19°0 172t 4 8- 1L S°0€ 022y 8912 | A S ‘692  S$8-100-V%0 1/€  d/L8800S8
EE’E 1°¢ b-98 89°0 6°1L “eel 8°SL €° 1€ Z°v9s £°gZe 191 ‘082 S$8-100-V0 /€ d4/59800S8
L8°c 6°1 L 18 Lo S oL XAt P°LOT 6°88 07698 c°LSe 1°61 ‘692 §8-100-%0 /€ d/£9800se
or't 6°¢t L°06 29°0 v 08 14 §°89 | A1 [ 4] boLET S°9T1 "802  §6-100-V0 1/€  J3/vb800se
86°2 Le Z°EL EL°O 8°¢8 ‘601 L8 6°9¢ 8°8SL 07812 L9t ‘9P  S8-100-¥0 1/e Jd/€£80068
€°0 6(8°0 8°GE LLEG'O Zgr-ot 6°0¢t A 21 0zZ°11 6686 8G°GE  6ZL°T LTU'8Y :SNOIIVIAIQ (RIVANVILS
91’ v6°C G 68 ZL9°0 80°9L 9°86 b-GL 4 1) 6°6EY S°612 0°91 9°v61 SNV YALINEVA
09°¢t Lz 0°6S ¥9°0 T°eL ‘88 0°EL tAN 13 0" LeY 2708t L A ‘2L §8-100-%0 1/Z 3/6680058
61°¢ b€ 0°LS o 2716 “6L L €782 €°8LZ 27082 €°st “Z81  S8-100-b0 /2 3/€L80QSH
S0°¢ 9°t 9°0F1 Lo 6°0L “Let L8 €°0S 6°89p €°G612 9°LT ‘06T  S8-100-%0 /2 3/1580QS8
08°2 S°1 1°08 £9°0 L 2] ‘b9 2729 [AR43 LA ] 4] 1°192 S°rt "6ET  G8-100-¥0 1/2 d3/6€£80058
91t S°¢f 8°01T 9°0 8°6L ‘GET ¥ 26 Z°8F 769 L 061 1°8T 06T S8-100-%0 1/2 d/8£8040S8
L60°0 1EL°O 0°8t 92L0°0 29°8 1°LE L°vE (2v°8 e Lee 6°LZ 96172 |l 40 :SNOILVIAGQ (RIVANVIS
SPE'E 0°¢t 9°60T 29970 99° 1L | A AAN 8°G8 8672t LAl 247 g8t 90°LT ‘€0e SNV JALINVIV]
GE°E 6°1 2°08 59°0 P 18 L9 T°Lrt €762 L’'ST6 27692 S 61 ‘ELS S8-100-%0 /1 d/106040s8
0zt 0°€ 1°991 09°0 §°L9 "611 8°c9 £°2¢ 8 bEP ¥:912 £°02 ‘€61 68-100-00 /1 d3/6580Qs8
9€°¢E 8°C 16 65°0 0°kL et 6°99 Lt 8°£25 b 261 G°61 ‘oz S8-100-b0 /1 3/v580QS8
w'e 8°¢t 6°0L 9L°0 1°6§ “LSt ¥ oL 9°2¢ 0°8St 1 02 9°61 *6ZZ  S$8-100-90 /1 3/0680058
sy S't 8911 o £°9L ‘96T 6°8L o°Lb 8°68E 0°t1e ¥ 8l ‘vez S8-100-%0 /1 d3/€v800s8
MR o1dn OIdL  Yado TOHD IV ISy IV HOT np NOd AD NDNL  dnododns X3s/ON
YIVQ 3Lva /dnowo TYWINY
Gb IOVSOQ 40 XYQ 98-100-%0 :3ELVA INANI QI'INAIHOS 6216 VO ‘ODSIONYMd NVS JO 0IAIST¥d

S8-9NY-1¢ *3IYd 1YVlS XANls

ATIMYQ-3INOVIAS /LW

:SAIOAAS  Z60S8dTO  HIMWON AANIS
XELSINIHD WOYAsS 11 xTtpuaddy

XO0T00IX0L 30 AIQ

HOYWISRI 40 ILALILSNI ARV NORIALLIT




Morgan et al--93

1°01 9°9¢% 6°€ £65°0 §°01 LST°0 1¥€°0 L8y 1 ¥S°0 POET'0 9.EF°O *SNOTLYIAZA QUVANYLS
8 0¢1 ‘€0t 6°601 2079 “ZLt 9Z8°2 8t°t 98h L 9¥ -0t 86°0 202°9 SSNVAW YALINTYYS
‘921 “TeE L2t 0°9 L9t 19°2 86°2 0E"L 6°6 k0 6S°S S8-100-¢0 /v 3/506040s8
bel ‘89¢ L°501 S°G "69T 8L°2 8L’E cEL 6°6 §°0 959 S8-100-¥0 /v 3/0880058
LT i 1x4 198-14¢ 9 "061 L6°2 12°¢ EE’6 8°01 Lo 919 $8-100-b0 /v 3/5L80058
"GET ‘ebe 6°L0T 8'9 “ZLT 66°2 69°¢ 0z°8 1t 9°0 89°9 58-100-F0 /v 4/89800S8
AN “hEE 0°80T v's "9971 8L vZ'e 8Z°S 9°01 Lo 209 $8-100-%0 /¢ J/5€8040s8
8°C1 8°96G v 886°0 1’8 GET"0 081°0 88¢t° 1 Zv°o ¥680°0 LT *SNOILVIAZQ QUVANVILS
9°921 2°06¢ 8'ETl 2€°9 9°081 987 81E°€E 8LZ 8 9°01 9% 0 k9T 9 SNVAR YALINVIYY
A *20¢€ 1°911 L L8t L6°2 5°¢ £G°6 "1t 9°0 8F "9 S8-100-%0 1/€  d4/1880QS8
“621 “OTk 6°T11 L9 ‘081 L8z (XA 90°6 2 ot Vo 60°9 S8-100-¥0 /€ 3/59800s8
K44 ‘€82 T°L1t 9°S ‘€81 [4: B/ 1 XA L6°8 £°01 ¥ Gs8°s 58-130-¢0 1/€  3/€9800Qs8
AN “0ob ¥-9t1 6°9 ‘981 58°2 Is°te EL"L 0°11 S0 9t "9 S8-130-¢0 /e J/0v¥800S8
120 T96¢E kLot 0°S L9t 26°C e otr°9 | A1) F°0 ¥0"9 S8-100-%0 1/€  3/££800S8
£°€ 062 9°2 L05°0 £°Z €91°0 60t°0 888° 1 8E°0 LEBO"O 6SZ°0 *SNOILVIAZQ (RIVANVLS
27091 8-0¢e STElT ce"9 2181 ¥98°2 LLE ¥G0°8 Lot 8¥°0 2€9°9 SSNYIHN HALINIYI
‘E6T “8LE €601 9°g “6LT £ET°€E 6V € 80°01 £°01 S0 299 S8-100~-¥0 1/2  3/6680QS8
“2El T1ee STETT 0°L ‘681 4 a4 19°¢ 48 S0t v°0 €v°9 S8-130-v0 /2 4/€L800s58
‘891 “60¢ it €°9 ‘081 (82 18 O 4 00°8 £°11 9°0 66°9 S8-100-%0 1/  J/15800S8
“€61 ‘G0E b 91T 2’9 ‘181 18°Z 14 2Z°s 8°01 LAY SE’9 S8-100~-%0 1/ 3/6€800s8
‘G661 ‘1E€ T vit S'9 “181 69°2 80°¥ SS°L 8°01 s°0 L9 S8-100~¥0 1/Z  3/8£800Q68
6°61 S"6S S°€ 869°0 0°8 €80°0 L11°0 12°1 9€°0 LEBO'O s1°0 *SNOILVIASQ (QYVANYIS
‘GET LANRAX | AR A4 Zv°9 8°LLY 18°Z (408 ¥ 9k8 L ZL-ot 85°0 €E’9 *SNVEA YALINVIVG
wlNy e 9 111 1°9 “G91 69°2 6S°¢ s wdNo 9°0 8g'9 $8-1J0-¢0 /1 3/10600S8
"0t "19¢ 0°211 19 ‘8Ll 6L°2 Sh°e e L 801 Lo ¥Z°'9 S8-100~-¢0 /1 4/56800S8
‘8e1 “6SE S 601 9°S LLt v8°2Z LE"E L6¢L 2701 S0 12°9 S8-100-%0 /1 3/v580068
1 ‘90 1°8tt L ‘y8l 26°2 L9°€ 809 6°01 S°0 659 $8-100-%0 /1 3/0680068
‘961 "PEE 0°911 L ‘681 18°2 28°€E S1°6 11 9°0 €E’9 $8-120-b0 /1 J4/£r800s8
doo NOYI OTHO 104 aos g9019 gy SOHd T™O TI1dL OddlL NDINL  dnododns XIS /ON
YIVQ 3Lva /4now TYWINY
Sb JOVS0a J0 Ava S8-100-¥0 EIV¥A INANI GIINAIHOS 62Tb6 YO ‘OOSIONVMA NYS JO OIdISRd
S8-ONVY-1Z7 :AIVQ IMYLIS AANLS  ATIMYQ-ANOVMAS/IWY  :SAIDAES Zr0SBdTIO  YAFHON XANLS ADUIOOIXOL 40 Ald
JMLSIKIHD WOW3AS 1 xTpuaddy HOMVISHY 40O FLALILSNI XWHY NYWIALLIFT




Morgan et al--94

8y¥1°'0 08°0 ¥°99 ¥921°0 9L°6 ¥ 9t 6°LE 61°81 0°622 9°6¢t i1 A 4 8°6LT !SNOIIVIATQ QUWANYIS
88¥°C €6°1 E°EZT GELO Lv-99 €°601 6°28 GET6t 17196 G'0ET 86702 L°22t ISNVIH YALINVIVd

8y e 6°¢t 6°bIT €L°0 L°sL "001 G°8S 1°¢c¢ €°9¢ET 1°2L2 L°vt "00b G8-AON-0C 1/2 R/S1800S8
vz 9°1 S°1Z1  08°0 °89 “e91 | 8 /8 6° 1€ LSS (AR A4 9°61 “6Eb  G8-AON-0C 1/2 R/60800S8
6v°2 £°1 oL 85°0 0°6S ‘16 9°28 €762 L°co8 0°L0e L A ‘062 S8-AON-0C 1/2 RW/80804SSE
1272 Pt 1°6k Ls°o 1°8b 4 9°¥9 L A4 £°6€9 S°0LY '8 "OLT  S8-AON-0Z 1/2 RW/66L00S8
Ls°z 1°e s 921 o 6°8L *0sT A 14 S EE 6°LEB 6°212 £°81 ‘pGC  SB-AON-0Z 1/Z W/E6L04s8
69°2 9°2 2°86C ¥9°0 s°89 XA 2°881 1°6L E€°L6L 9°6€2Z 0°02 ‘9gL  SB8-AON-0Z 1/ RW/2Z6L0ASS
ve“Z 6°1 0°9% 8L°0 €°29 °66 0°69 8°€2 L7682 1°2LT €€ "GB8T  G8-AON-02 /2 W/16L0058
85°¢ €1 1°601 68°0 €°6L “1€T b°E8 L°SY 1°cty S°08¢ €£°92 “LLY  SB-AON-02 /2 R/1LL0QS8
€v°e 9°1 9°902 69°0 re£9 “601 1°29 8°LE 9°ETS 6°622 9°02 ‘891  GB-AON-02 /2 W/v9L0Qs8
L9°z 9°1 ¥°821 96°0 £°19 “611 6° 1L 6°ve 6°919 9°892 zroz ‘80v  S8-AON-02 1/2  W/19L00S8

Z0Z°0 zZ2L0 €95 S¥0Z2°0 ¥8°8 T792 9°GTIT €0°L T°Lve 9°vE 6°2 9°89 :SNOILVIAIQ (MWINVLS

¥8S°Z 2W°¢ ¢°9ET 9kL°O 86°L9 9°801 ¥°81T 88°GE Z'e08 9°62%Z ¥Z°81 L°8L2 SNYIA JILINHVYI

8z L4 G'E0T 6b°0 0°L9 ‘98 S 89 Lot 1°169 9°881 0°st ‘622 S8-AON-0T /1 R/ZZ80Qse
68°C Tt 6°¥CT 8970 0°09 ‘101 b'SL 0°GE L 128 8°p1eC Tt ‘L9 S8-AON-0C /T RW/¥1800QS8
sL'e 1°¢ 1°921 18°0 STZL "6S1 2765 6°2¢t [ A A §°66T 1°61 ‘86T SB-AON-0C /T RW/S080058
1 34 1t 0°99¢ 0Ov'0 L°Le *201 S'bev ¢ os 0°eest 87622 6°ST ‘81  G8-AON-0C7 /1 W/v060068
96°¢2 Lt L°61IT 9970 1°96 “00T L°08 6°1¢ €°€69 8°822 9Ll ‘662 S8-AON-0C /1 R/S6L00S8
98°¢C 0°¢ 8°GET SO 8°29 1t 0-ctt 9 Ly 9 LLL 6°p02Z b'61 ‘0ZF  S8-AON-02 I/1  RW/S8L0QS8
15°¢ vt P°19T 9870 0°9¢L ‘8vl 9°99 6°1¢ 9°909 AN 4:74 822 ‘SGE  SB8-AON-0C /1T RW/0LL0QS8
§9°¢ L'z €°65T 9L°0 | N4 R4 8°26 6°1¢ G 816 vr1ze | A X4 "8G  S8-AON-02 /T W/69L0as8
4 4 rt 34 4 w0t 0°9s ‘b 9°¢6 L1E £°6E8 1°891 9 LY ‘66T  S8-AON-02 /T W/89L0Qss
09°2 91 Lzt ¥L 0 £°6L 4 8°06 0°6¢t 0°900T 0°092 S°81 ‘82  S8-AON-0CT /1 R/85L0QS8
B ondn’ oIdl VR "TOHD Y ISV IV HO1 nm Nd AD NDNIL  danododns X3IS/ON
YiVad 31va /3nowo TYRINVY
Z6 13OVYS0d 30 Xvq S8-AON-0Z :3IVJ JNANI QTINAIHOS 62196 VO ‘OOSIONVMI NVS .0 OIGISTA

$8-ONVY-1Z :ALVQ LWVIS XAnls

ATIMVA-INOVNHAS /LW

$8d1034ds
XALSIWIHO WNYas

Zv0S8dTO  ¥IMAN AANLS
i1 xTpusddy

RO0TOJIXOL 4O AIQ
HOUWVASTY 4O JIALILSNI AWV NUWIALLI




Morgan et al--95

82Z°0 VWpS°O 8°9v LSLO°O stU°e s Lz 2°0C beE'SB 9°¥kLE s°oc 89°1 8211 SNOILVIASQ (RIVONVIS
€96°2 (81 P 02T LWLO €6°18 9°9¢€T 508 Lz se L°GTL 6°'8¥2 20°81 T1°10¢ !SNYIA YALIWVENG

8L 2 ¢'e 9°b6 o Z°8L ‘6b1 6°96 €£°2S ST16L 8°L12 £°81 "L9€  GS8-AON-02 /v  W/81800s8
LE"¢ o'l €°L8 o €°L9 “1687 6°99 6°2t AR YA 0°eee 6°91 ‘EEE G8-AON-0Z /v W/€1800ss
8L°¢C o°¢e 6°09 89°0 z°z8 ‘SL 0°2L £°82 S*1v8 8°262 0°81 'G0E  GB8-AON-0T /¢ H/01804s8
69°2 91 L'6S 98°0 8°2ZL “191 0°201 8°9¢ L €68 €°9L2 €702 "Z€ES  G8-AON-0C /v R/L0BOQSS
TN 6°1 | ARAN oL°o 1°68 ‘o1t | AR €°vE 27918 €222 9°61 "6EC  G8-AON-0Z /v W/90800S8
96°2 0"z 6°801 S9°0 8°¢8 *291 €°vL 1'se L° 8¢9 v-992 1°61 “LIE  SF -AON-02 /v RW/86L00QS8
11 4 [ AR 1 1°b61 L 0 1'98 “PET 8°2S L782 1°r6 6°GET [ ;18 ‘GSPT  SB8-AON-0C /v W/68L00S8
1L A4 S'T €211 SL°O y°16 “LSt ¢ 8L v oS 9°bLE 0°€£92 6°81 "OLT  SB-AON-0C /v W/Z8L0QS8
85°2 L4 9°291 ¥8°0 goLL "GhT 5769 £°9¢ 9°89L 9°892 1T°61 ‘0€EZ  S8-AON-0C /v R/S9L0QSS
16°2 0°2 8°0LT G8°0 Z2°26 rZet €°221 9°bb 0°L2s1 1°€es2 9761 ‘ELE  S8-AON-CZ /v R/29L0QSE

99€°0 8%¥8°0 L1 9960°0 86°9 6°¥2 44 (s PoELT S°9¢ Lz S°9T1 SNOILIVIAZA QUVONMIS

889°2 29°¢ L°901 S9°0 ST°2L £°201 S°L8 Pl LE | 144 ¥ 292 $9°91 “EvE SNYEAN JALINVIVA

9Lz 6'2 0°66 Lo L°TL ‘911 8°LS L 1e 87261 " 682 tAN ¥4 ‘96T  G8-AON-02 1/€ W/1€80058
68°2 8'¢t 67921 29°0 1°€L ‘68 €°1L 8'veE tAN V) £ L°182 L'ET ‘0%t G8-~AON-0Z 1/€ R/8280Q68
1 4 4 (A4 S hL €5°0 G 8L oL 17811 9°2¢ L33 4 9°612 L°S1 ‘66  SB8~AON-02 1/€ W/pZ800S8E
6€°2 €°¢ 6°90T 19°0 S'18 "L Z°6L 1 Z2°96¢F S°961 €°p1 ‘661 GB8-AON-0C 1/€ RW/EZ800S8
08°2 Lt E°GT1 S6 0 6°F9 ‘01t E€'EL b°ot IR X4 6°8b2 Lwt ‘9TF  G8-AON-02 1/€ R/12800QS8
EE°E 't 8211 6S°0 €°€E9 ‘11t L ANAS! 8°Gh 6" 1tv 67252 L°0c ‘99€  G8-AON-0C 1/€ RW/6180058
29°2 02 £°0st £9°0 L EL vt 1811 6°8¢ 6°G6SS €£°€82 St *696  S8-AON-0Z 1/€ KW/Z1800S8
L8z 9z S°901 ¥9°0 8°b9 ‘801 9°26 6°'8¢ £°619 1°892 6°ET ‘€E8E  G8-AON-0Z /€ KW/T0800se
6t S°1 0°98 18°0 €£°29 28 6°6L 0°0t S 89¢% 5°8S8C 0°Lt “PIE  G8-AON-02 /€ R/96L00S8
9°2 o'y 1°68 08°0 L°L9 A ! S°L9 8 EV § 2Lt 1°62¢ 8Ll ‘8LZ  S8-AON-0C 1/€ RW/L8LOQSE
B ondn oL YO TOHD DIV ISV TN Ha1 0o NNd AD NDNL dnoyodans X3s/ON
¥lvag ILva /4dnodd TYRINY
26 :IOVYSOA JO xvad S8-AON-0Z :3LVA INdNI dIINAIHOS 6216 YO 'OOSIONVMI NVS A0 OIQISRId
S8-ONV-1Z ‘3ALVQ IYVYIS XANLS  ATIMVA-INOVNAS/I¥Y  :SII0IdS Zr0S8dID  UAHRAN AANLS XO0T0DIX0L 40 AIQ

XYISIWEHD WNY3s :17 xtpuaddy HOYVIST 30 JdLALILSNI ARV NOALLIT




Morgan et al--96

1°21 9°92 o'y 86L°0 £°S PE'0  ELETO L1e-t 9G°0 86¥VE°O 161°0 :SNOILVIAZA QUVANVIS
p°2IT  9°stLt ¥ 66 9€"9 8°LST €9°2 921°¢ S9°L ve“ 01 L9°0 8SL°S SNV WALINNVYG

"PET "PET L°66 £°8 ‘861 18°1 oty GZ°6 9°0T1 k0 26°S S8-AON-02 /2 H/S1800S8
‘01t At 9°66 b9 A1 | /A S6°2 (£ L0t S 0 69°S S8-AON-02 1/2 RK/60800S8
‘001 E: L L7101 y9 ‘291 r°e L6°¢ 8b°8 S°01 S°0 6€°G S8-AON-02 1/2 R/80800S8
AN “LST €°26 LA ‘6b1 0s°2 9Z°¢ SE'8 1°6 v°o aL’S S8-AON-02 1/2 R/66L00S8
A ‘L6t 9°v6 6°S ‘961 s8°¢ ST°¢E 81°8 0°01 9°0 00°9 S8-AON-02C 1/2 RW/€6L00S8
291 ‘912 7 €01 89 ‘991 -z €2°¢ 9€°8 8°01 9°1 b6°G G8-AON-02 /2 W/Z6L0ASE
*201 "091 9°001 9°9 *091 8L"¢ S8°2 LT A 6°6 9°0 €9°6 S8-AON-02 1/2 W/16L00S8
‘821 ‘Loz ¥°00T1 8°S “€s1 e 66°2 68°S 6°01 9°0 s S8-AON-0C 1/ RW/TLLOASS
"96 Lvt 1°€0T 0°9 “99T S0°'e 88°c §5°6 8°01 Lo £6°6S S8-AON-0¢ 1/2  RW/¥9L00S8
‘801 TLLY B8 86 0°9 "9ST EL"Z 88°2 G6°9 1°0t 8°0 19°8 S8-AON-02 1/Z2 R/19L00S8

S°61 ‘8¢ A Sk1°1 L's 26570 Lv°o 1897 65°0C £08L°0 912°0 ISNOILVIAIQ (QYVONVIS

6°k11 z el *201 9°9 1°6S1 29°2 691°¢ 660°8 €b°01 8°0 Le's SSNYIR J3LIWNIVA

‘0ET 3 X4 9°66 0°9 ‘091 ¥8°1 b8 € ILL ¥ 01 S°0 69°S S8-~AON-0CT /1 R/22800SEe
1A ‘091 8°201 0°9 A ov'1 €0°b ¥s°8 L°0t ¥'0 £¥°S S8-AON-0C /1 W/¥1800S8
‘0bT ‘e61 ¥°001 6°S ‘961 G6°2 00°€ 8E°6 6°01 9°0 S§6°S S8-AON-0Z 1/t RW/S0800S8
wlNa ‘Loz €°601 S'6 "691 ET°E 98°2 ET°TL 9°6 0°t 8°S G8~AON-0¢ /T KW/v0800S8
4] ‘L8t E°E6 L's ‘6bt ¥9°2 €60°¢t €6°9 v'6 9°0 €Ls S8-AON-0C /1  R/S6L00S8
*26 “LoZ 6°501 ¥9 ‘991 w°e e Ly-6 8°01 s°0 €6°S G8-AON-02 /1 W/S8L00S8
KAAS “vLl s 101 S'9 ‘651 EL°Z ot°¢e SL'9 11 Lo £8°S S8~AON-0Z /1 R/0LL0QSE
A0 "091 £ €01 9L *291 3 82 20°L 0° 1Y 9°0 S1°9 G8~AON-0C I/T1  RW/69L00S8
R4S ‘86 L7001 2’9 ‘861 56°2 €L°2 §6°8 £°01 k0 89°S S8~AON-0Z /1 R/89L04S8
‘o1t A t4 S E0T Z°9 ‘66T ¥8°2 592 9%°S 1°01 Lo 6¥°S G8-AON-02 1/1  H/85L00S8
X0 NOH1 oTHO Jod aos 490D qn SOHd D TI8L oNdl NDIVL dnOuodns X3s/oN
VIvg d1va /anod TVARINY
¢6 :3OVS0OQ 30 AVa S8-AON-0Z ‘3L¥d INANI AFTINAIHOS 6216 VO ‘OOSIONWVHd NVS 40 OIQISTHd
S$8-O0V-1Z ALV IYVIS AANLS ATIMVQ-ANOVIAS/IVY  :SAIDA4S  Zp0Ss8dID  WIEWAN XANIS XOO0TOOIXOL 30 AId
KALSIKTHD Wnyds :71 xTpusddy HOYVASTY 30 JLOLILSNT AWdY NVYWTILIIT




Morgan et al--97

9°6 6°b2 ¥l £18°0 8°21 9¥s°0 ELV"0 £98°1 LL’o ETLT'0 200270 {SNOILVIAIQG QUWINVLS
| 224 57281 9°201 ¥S°9 17191 €16°2 91°¢ 1L Lot 96°0 SL9°S SNV JALIAVEVI

K44 ‘081 6°v0T €°9 ‘191 29°1 0 Ly L Lot v°o €9°S §8-AON~-0Z /v /8180058
"0zt “hLl 8°20T1 v's “LST SL°T 0¥ 9z°9 ol r°o SL*SG S8-AON-0C /v ‘i/e1800S8
"TET "061 €001 LtL “1ST e ST°¢e SZ°I1 S°01 r°0 29°S G8-AON~0Z /v RW/018040S8
‘0tt "€l ¥ 86 €L “pST LE'¢C E1°t €2°L [ AN S 0 05°S S8-AON-02 /v R/L080AS8
R ZA¢ LYY 1°L8 s A €2°2 €0°t 1€°s 0'6 S 0 Lz°s G8-AON-0Z /v W/9080058
AL AR 9°66 69 ‘€971 b6°2 €6°2 Lv°L 8°01 S0 L8°g S8-AON-~-0C /v W/86L00S8
‘011 “£0T 9°60T 99 “vLt 18°¢ €0°¢ 8e°S S 1t 970 S-S G8-AON-0C /v W/68L0058
B A i XA44 67601 29 “69T1 6°2 96°2 €’s s It 6°0 98°S S8-AON-02 /vy W/Z8L00S8
1A “pe1 S°00T1 6°9 “SST z°e | £ 24 ¥6°8 Lot 8°0 98°G S8-AON-02 /v W/S9L0QS8
‘86 4] 9°€ETl 0"t ‘981 4 B X EL°Z 6G°9 L1t 9°0 S8°S G8-AON-02 /v W/2Z9L04QS8

8°G1 6°G¢E Le 6¥6°0 £z 8LE"O 122 2] 96°0 ¥L°0  622T°0 6v1°0 ISNOILVIAZG (QUVANVYIS

"G1t 2°€81 9°001 vZ°L 17091 E10) A4 €80°¢€ vZe's 9201 29°0 T6b°S SNYAH JALINIV]

‘86 L8y 9°101 0°L ‘8T ov-Z 662 €6°L 0°1t 9°0 ov's G8-AON-02 I/€e W/1£800S8
:141 ‘061 €101 L9 3 (4" 16°2 v L8 11t 9°0 Sk°S S8-AON-0Z 1/€ W/8Z804S8
wlNu *002 87601 €°9 *Z91 SS°T (1) 4 GZ°6 8-01 8°0 S9°¢S G8-AON-02 1/€ W/bZ800S8
ANt Lt Z'Le S’9 "GST 8v°Z 6L°2 Le's 6°6 9°0 Le-s S8-AON-02 1/€ W/£2800S8
B £A¢ *Loe 0°66 S°L “191 Loz €€ Lv-8 2701 LAY 8E°G S8-AON-0Z 1/€  KW/12800S8
‘8ET ‘012 9796 S°L ‘091 [ A4 6v°¢t 90°8 ¥ 01 9°0 w-s S8-AON-0C 1/€ RW/6180058
wINw ‘9¢7 2 eot 69 ‘091 08°¢ 662 66°8 L°0T 870 9€°S §6-AON-02C 1/€ RW/21800S8
‘901 Lyt 0°001 L ‘191 3672 26°C e £°01 Lo 8b°s S8-AON-02 1/€ W/Z0800S8
01T 0Lt 6°66 1L *29t 99°2 L8°2 0zZ'8 L8 9'0 €S°S S8-AON-0C 1/€  W/96L00S8
‘v6 ‘801 6001 L6 €91 8L"Z 06°2 Z8°L S'6 S°0 89°S S8-AON-02 1/€  W/L8L00S8
doo Nod1 OTHO 1od aos 8019 gy SOHd T™NO TI8L oydlL NDNL 4nowodns X3s/oN
¥Ivd 3LV¥g /dnowo TYHINY
26 ‘IOVYSOd 40 Xvd G8-AON-0Z *3AL¥Wd INANI JTINAIHOS 6Z1b6 ¥O ‘ODSIONVMA NVS 30 0IAISHd
S8-ONV-1Z -3ALVA LHVYLIS XANLS  ATIMVQ-ANOWIAS/IWY  :SIIOAAS Zr0S8dIo  UAGANN XANIS AD0T00IX0L 30 AIQ

RULSIWIHD WN¥3IS T xTpuaddy HOYVAST 40 JLOALILSNI AWMV NVWIILIIT




Morgan et al--98

9LE 0 9PO"T 26792 9ZL0°0 6°TT 9b°ST S°ET  €P79 8°bST v°Le 61°V 6°2L :SNOIIVIAZQ (QUWANVIS
692°¢t 6°Z bS°Z8 289°0 €1°8L *6S T°8L  9vToE SOty L'9€Z  9G°PT L°STZ SNV JALIWVIVY
Ev'E 9°C #°60T 89°0 L18 4% 1°19 Z°te €°08¢ 6°L22 €701 "TET  S8-AON-ZZ 1/Z2  d/y0604ds8
bE'E L'z 0°28 oL°0 ¥'99 "6S 9 2L 1"1e S Tve 9°6¥C €€l *IPT  S8-AON-2T7 1/2  3/56800S8
05t 0°2 €°89 ¥L°O 6°9L K44 1°16 ¢ 0E 8°8TE L'v6e Lot "¥ZZ G8-AON-20 1/2  3/v680058
9T°¢e 6°2 6°LL 09°0 €°bL ‘6L 1°66 LA 1 6°109 LARA114 6°11 "€l S8-AON-27 1/2 3/£6800S8
8L°Z S't AR 29°0 L°L9 ‘€L v°SL SR XA 8°6EV 1°ote 0°tl “P¥E  GB-AON-ZC 1/2 3/88800S8
SE°E 62 b oL 19°0 ¢ o0t i 4] S°16 (A £4 €°90¢ Zgr9ee 8°€El “T10€  G8-AON-2C7 1/Z  4/98800S8
6L°2 1"t (A 19°0 6°0L Ly 9°SL LA 24 S'Sld €°812 €2t ‘06T S8-AON-Z7 1/2  3/8¥800SH
bz ¢ 1 s 6et 80 2°s6 °S9 0°98 6°Sh 9°L8S 6°9€2 0°61 ‘82 G8-AON-27 /2 d/Lp800se
Loy 0°s 6°G8 bL 0 8°G59 "LL L°Ls 6°1¢€ 6°9LT 8°v9c £°€2 “9GT  S8-AON-Z7 1/2  3/9v800se
€0t 92 9°LIT OoL°0 2728 °29 [ARA S €£°82 6°9¢€9 8°GET 0°81 "6ST  G8-AON-Z7 /2  3/9¢604s8
S82°0 86%°0 6°LE 9660°0 1s°21 62°Le Z°st Lzt LA 421 6°82 61°¢C 6°8ET :SNOILVIASQ QUWINVIS
ZeZ'e 8E°¢ S°PIT ¥89°0 £8°LL ‘S9 <°86 L9°s¢e 6°vev Z°PEZ  LL'ST 67082 SNV YALINWYVYA
£€9°¢ 1t 8°TET 6L°0 0°69 4 1°¢9 0"z £°20€ sree bl A *ZLT  S8-AON-Z2Z /1 3/€0600s8
0zt 81 0°66 69°0 5°66 “8L 2768 0°92 1°19¢ €°861 V°ET “TLZ  S8-AON-Z2 /1 3/96800S8
be'e 0°¢ 97021 6S°0 6°8L ‘9L T°IsT  €°2¢ S 6LE L°692 €°S1 *Tby  S8-AON-Z2 /1 d/LL800s8
06°2 12 0°80C €5°0 1°16 14 T S°62 9°2¢b L £44 E°ET ‘0LS  S8-AON-Z2 /1 4/9.80058
99°2 91 1L w°o S°TL 44 1°99 S°6¢ 6°26¢€ 8 ¥1C €781 “OLT  S8~AON-Z2 /1 4/v980058
vE'E Lc L szt ¥3°0 €789 ‘Le S°PST Z°18 1°8t9 5802 Bt ‘8LE  S8~-AON-Z2Z /T 3/09800s8
TAd 9°2 9 WL ¥3°0 0°G8 ‘8t €°201 (414 6°0v9 (AN A 4 8°€tl ‘80 G9-AON-ZZ /1  3/es800s8
FARS sz L'L6 S9°0 LA 2 ‘611 0°8S 8°tE 0°12Z €viz T°Lt "6ET  S8-AON-ZZ 1/t a/5¥80QSs
8z°¢t vz €°601 L'o v eV 6°6L 8°22 2 eov 8°6¥C b°st "9¢Z  S8~-AON-ZZ /1 3/0v800S8
ov't 0°C €°10T 88°0 ¥°9s ‘G9 6°€6 L ARA ST L9 e S°61 "#2T  S8-AON-ZC /1 3/L£800S8
B | ondn OIL VI TOHD dfNd ISV LTV HAT (1903] Nng AD NDNL 4dnousdns X3s/OR

¥6 1JIOVYSOA 30 A¥a

G8-ONVY-1Z :3LYd LNVYLS XANLS

VIV 31v0 /4nowD TYRINY

S8-AON-ZZ7 :3I¥d INdNI dTINAIHOS
ATIMYQ-ANOVEAS /LW :SIIOAAS Zh0S8dI0  UIHRON XANLS

RALSIWIHD WNUds T xrpuaddy

6ZT¥6 VO ‘OOSIONVHEY NVS JO OICISIEA
XO0TOOIXOL 30 AlQ
HOUVASH 40 ALOLILSNI ANV NUWRILLI]




Morgan et al--99

910 92°1 6b°81 ([OET'0 2S°S  HO°61 6°%S LL'9 8-8L2 8°6¢ 9€°2 *$9G !SNOIIVIAZQ QUVONVYIS
8I°€E ¥Z°t (0°Z8 ®Y9°0 BF'I8 E°6S 8°60T 8Z°9€ 8 v9e £°262 8Y°ST  8°€9% tSNYER WALINIVA

v6"2 8°Z 7°86 9L°0 zZ'L8 "gS 0°L6 1°0¥ 6° 101 L7922 G°G1 ‘GEZ  S8-AON-ZZ U/v  d4/90600s8
L9°2 L'z 1°06 9y 0 9L ‘pS 9°¥ZZ 9°6€ 0°F¥6 1°8¥2 €€t ‘8661 GB8-AON-ZZ 1/v  d/06800S8
S9°¢ b'S 998 yL™O L°9L ¥4, 6°9G v°SZ G 961 0°FlE 121 ‘v81  GB8-AON-ZZ /¢  d4/26804s8
SL'Z St E°19 8v°0 S LL 18 L9t LoV 1°6€€ 1°961 tANA ‘00S G8-AON-ZZ 1/¥  d/16800S8
1€°€ L'z  vws 1L°0 9°28 ‘65 1°08 v-ov 9°26€ 6222 1°61 ‘69T G8-AON-ZZ /v  d/6880d4s8
Al L'eE 2°86 Sb°0 9°98 ‘86 £°0ST 1°8¢ 5609 8°50Z L' €T ‘666 G8-AON-2Z 1/v  d4/5880QS8
95°¢ 8°€  L°LL 69°0 o°LL ‘9g 0°99 9°LZ 1°L09 1°861 6°€1 ‘6r1  GB-AON-2ZZ 1/v  d4/29800QS8
L8°Z 0°Z 9°60T (9°0 0°26 ‘29 6°SIT  6°9b 0°vee Z2°912 861 ‘G0Z G8-AON-ZZ 1/¥  4/65800QS8
1270 L'y L°p8 08°0 0°tL ‘98 £°0L v EE 8- LeT 9882 6°LT ‘80Z SB-AON-2Z 1/F  4/8580Q58
65°2 'L 6°6§ 89°0 L 18 *0s 1°69 9°0¢ 9°G8 zZ°L0Z £°91 ‘SE1 S8-AON-ZZ  1/¥  d3/(580Qs8

BEE'D TLI'T  $°92 9PIT°0 GSL°IT 2G°9F 1°pE  16°% 1°91¢ 1°92 9T 9°ENl :SNOIIVIASA QUVANVLS

162°€ Z0'€E €°€01 TEL°O 90°08 1°G9 ‘001 HS°1E S 00% 6°LSZ ZL'ST 6°VIE :SNVEN MALIWNVIVA

8€'E 9°Z L'S6 L0 S oL A ; 9°bL 0°sZ v EEE 8°€22 611 ‘96T G8-AON-ZZ /€  d/Z060QSs8
¥6'Z 9°T 9°v8 65°0 b°96 LS £°6L € LT 6°€1E 8 L¥Z 8°St ‘PLT  GB-AON-ZZ T1/€  d4/€880058
PS'E 02 6°Z€1  G8°0 Z°0L ‘¥s Z°€8 1°2€ £°LES 104 1 24 6° ¥l *9ZZ 68-AON-ZZ /€  d/ri80QSss
0£°E  9°€ 86 oL°0 0°G8 i 2 9°96 L°bE 07662 6°6€2 §°8T ‘FBE  G8-AON-Z2Z 1/€  J3/ZL80QSs8
66°Z L2 v°SL vL'0 v-9L ‘Z9 Z°L6 L°62 1°11€ A8 1 X4 18l 21 *60€ G8-AON-ZZ 1/€  J/1L80ASE
Lz 'y 2°'¢cs 65°0 1°6¢L ‘v9 v°681 S°0b Z2°86S Z2°LS2 8°'€1 ‘129 G8-AON-2Z /€  d/0L80QSs8
LE'E  6'1 L°LL 26°0 9°66 ‘2L L°L9 6°2¢ 1°L62 v°662 9°6T  °9cT G8-AON-ZZ T/€  4/95800S8
88°€ G6°S  9°2ST 2ZLO 508 ‘69t  TI°€0T G°IE £°62€ 8°¥62 1°91 *LLE G8-AON-ZZ 1/€ Jd/6v80Qsse
OP'E €€ G'£6 ¥8°0 S°G8 1y 9°G0T G°9¢ Z 08k 0°092 L'61 ‘G1€  GB8-AON-2Z 1/¢  d/1v80qSe
¥6'Z 6°Z 9°261 8970 VL6 1) L°€E0T Z°62 6°G0S 1°182 861 “Tth  GB8-AON-2Z 1/€  d/Z€800S8
W OINn OIdL VI TOHD Ay ISV Iy Ha1 (193] NN" AD NDIVL  dnowodns  XIS/ON
VIva 3ILVva /doowD TVWINY
¥6 SIOVSOG JO Xuq S8-AON-2Z :ALVd INANI aITNGEHOS 62106 YO ‘OOSIONVMA NYS 3O OIGISTEd
S8-ONY-1Z :3ALVd IMVIS AANIS ATIMYA-ANOWHES/IVY  :SI10AdS  ZPOSBJTO  TYIBN AANLS J90T10DIX0L J0 AIQ
XHISINAHO WNU3sS :1 xTpuaddy HOYVASTY 30 FINLILSNI AWMV NURIILLITI




Morgan et al--100

Al 24 €°68 8°€ 121 EEP°O0  GZ¥'O0  ZoL'T 9°0 86€E1°0 11v°0 :SNOILVIAZA QUWINVIS
S IST  L-20¢ 9°L01 ¥0°9 *6G1 S68°Z Z6b'E 8L L 8L°01 29°0 16€°9 :SNVEA SALINVIVA

AA *L92 8°L01 8y LYY rd A% v'e wINw 6°01 S0 ¥8°9 G8-AON-2Z 1/Z d/v0600S8
42! *pOE £°y01 S°9 ‘891 12°2 06°¢ 8€°6 v°01 S0 e S8-AON-2Z 1/Z d/56800S8
"991 *LEE L- 2ot 6°S i 11 81°¢ 65°€ ¥9°01 9°11 S0 LL"9 G8-AON-22 1/Z d/668004S8
*081 *92Z¢ Z°601 6°S 15 6v°¢€ 28°2 G9°L 9°01 Lo ZE°9 SB-AON-2Z 1/Z J/€680as8
28 i Tk4 v-sot 9°6G *GG1 66°2 ve-2 v0°6 G0t 9°0 £€8°G $8-AON-ZZ T/Z J4/88804s8
wINu "162 8011 L's 191 69°2 14 24 80°8 501 6°0 019 S8-AON-ZZ 1/2  d4/98804se
‘ozt i 7k4 € pol 9°g *Zst £€2°2 L9°¢ 65°S zot 50 06°S G8-AON-ZZ 1/2 d/6b80ass
b9t *262 S €Tl 8§ oLl ¥8°2 6°¢ 1] 1 204 ! 9°0 9L°9 GB-AON-ZZ 1/Z2  d/L¥800G8
Wl X4 L1t 0°6 ‘991 06°2 S0°Y v L Lot 8°0 56°9 G8~AON-22 1/Z  3/9800S8
*pSt "612 L'S01 9°g *6G1 00°€ oc-e s 0°0t 9°0 €€°9 G8-AON-22 1/Z J/9E£800S8

€€ 9°16 S°€ 655°0 8°L GZZ°0 L6E0 61 9L°0 RLZV'O0  LOS°O !SNOIIVIASG GUWINVIS

9°09T  9°bbE L Lot 86°g v°091 9L°Z 96G°E  9LE"L L9°01 98°0 8GE°9 SNYSW YALTNWIVA

‘BET *88¢ L° 90t z°9 134 052 or'e ZE°6 »°01 L0 06°S G8-AON-ZZ T/1  d/£0604S8
wlNu X1 9111 9°G B ZA ] A4 8p'c 1 M 6°01 9°0 €6°S G8-AON-ZZ T1/T1  3/96804S8
wlNu 445 £°801 5°9 *6GT 182 00°¢ 998 £°6 ¥l 88°S G8-AON-ZZ T/1  d/LL804S8
wlNu 4 24 2°s0t s's ‘66T 88°2 SS°E 66°9 S°6 81 €p°9 S8-AON~ZZ T/1  d/9L800S8
1A *¥BE L o1t 6P *p91 25°7 1) ) £9°S 11 S°0 29°9 G8-AON-Z2 T/1  d/¥9804S8
4 A %4 L vot V'S *0S1 68°2 oy°¢ v6°L 9°01 01 6Z°9 S8-AON-Z2 T/1  3/09804S8
“¥91 1 x4 9°211 1°9 e TA 18°2 Sh°€ 81°L 8-ot S0 9Z°9 G8-AON-Z2 T1/T  d3/£$804s8
‘081 “12Zv Z 801 | 4 *Z91 61°¢ 6E"¥ 29°s S 1t Lo 85°L 68-AON-Z2 1/T  d/6¥804Se
"091 682 9°101 S'S *Z91 6L°Z 8L°€ 08°G 0° 11 8°0 85°9 S8-AON-22Z 1/1  d/0v80dss
‘002 i 74 Z 1ot Ly *0S1 oLz e LtL 911 9°G 11°9 S8-AON-ZZ  T/1  d/L€800%8
00 NOMI onD Iod aos 2010 TV SOHd ™ 114l oddl NDNL  dnodMoans XAS/ON
VIVO 3IVd /400w TYWINY
¥6 :IOVSOA JO A¥d G8-AON-ZZ :3ALVA I1NdN1 aFINgIHOS 62106 VYO ‘OOSIONWNA NVS JO OIQISTMA
G8-ONV-12 -3LVA IYYIS AQOLS XIIMYG-ANOVNAS/LVY  :SIIOIAAS  Zv0S8JID  WIHWON XdANLS A901001IX01L J0 AlQ
XMLSIWIHD WNYAS 71 xTpusddy HOHVASTY 40 FLOLIISNI ARV NBRIILLTT




Morgan et al--101

rA X4 ‘8L 9°t 266°0 €°6 80270 [R:] 28] L6s° 1 98°0 2¥€9°0 88y’ o0 :SNOILVYIAJQ (QUVONVIS
G EST ‘Gl £°L0T ZE°9 L7191 E€L T [ £:1 90 280°8 8e° 01 6°0 24N ] ISNVEA JALIRVIVY

‘081 144 87901 6°S ‘€81 6E°2 90y sk'8 €1t S'0 9% -9 $8-AON-2C /v 4/9060058
wllNa *10¢ 0" b1l 0°L "TLT (AN 4 99°2 89°6 0-ot L1 61°S S8-AOR-2Z /v 3/16800QS8
‘b9t 14 6°G0T 6°L ‘€St LA L6°2 LL's 0°6 S'0 19 S8-AON-2Z /v 3/26800S8
wlNu “€97 L°ott 'L “E91 | A4 (228 2’8 1°6 (AN L6°S S8-~AON-ZZ /v d/16800S8
“pet 14 Z°801 | 2] ‘191 €9°¢ 1t°e 96°8 0°11 S0 SL°S S8-AON-ZC /v 3/68800S8
"891 “EVY 1°v0T1 T°9 ‘961 6°2 ST°e 0% °6 9°01 €2 Lo°9 S8-AON-22 /v 4/5880058
*281 *hoE 8 01T 6°S ‘v91 69°C 1.4 A% 60°9 €701 S0 ET°9 S8-AON-CZ /v 3/2980QSe
i1 “Z8e 0°c2ot s “e61 08°¢ 9Z°¥ 65°G 711 9°0 Lo°L S8-AON-2C /v 4/65800s8
"ZET “LoE 8°50T ¥l A 28°2 19°¢ 99°8 €°11 Lo €v°9 G8-~AON-22 /v 3/85800S8
"OET “1te 1°601 z's ‘9ST 89°2 9t € 66°S 0°01 S0 ¥0°9 G8-AON-Z2 /v 3/L5800S8

€°61 6°Sb €2 v06°0 9°'G LLT°0  2%Z°0 bLO" T 28°0 ¥Ze'0 €2¢€°0 SNOILVIAGG (UVANYIS

*291 6°91¢ 27901 €0°9 €°6ST ¥06°Z  ¥8S°¢E 14 0 ¥9°01 s8°0 6%°9 SNV YALINVHY]

‘oLt *29¢t 0°901 8°S ‘691 €1°¢t SE°E 1€°6 €°01 9°0 8’9 S8~AON-22 /€ 3/20600S8
“091 "G6E 17601 0°s ‘6St 00°¢€ 0c'e 8r°8 6°01 6°0 12°9 S8~-AON-2¢C 1/€  d/€£8800S8
‘8vt “11E 9°L01 Ly ‘191 08°2 0s°¢t 06°L [AN 4 S 9°0 0E°9 G8~-AON-22 1/€  d/vL80058
"961 A 14 8°L0T 0°9 *291 06°¢ 6b°€ 0z's Lot 9°0 6€°9 S8~-AON-Z2 /€  3/2L800S8
"091 ‘962 6'901 9°S ‘65T Lz GS°€E rAN ] L°01 Lo L9 S8-AON-22 /€ d4/1L80058
wlNu "E8E ¢'901 0°g "6S1 98°¢ bL°E sL'L b6 St 09°9 S8-AON-22 1/€  d/0L80058
ovt ‘vLe 8' 101 v°9 *181 86°2 Lv°g 6L°9 8°01 Y 90°9 S8-AON-ZC /€ 4/9580Q56
wlN. ‘962 £°011 ¥'9 ‘oLt 20°E 69°¢€ L9t L1t Tt -9 S8-AON-22 1/e  3/6¥80qase
‘002 ‘962 L6001 0°9 "LSt | A0 Lt 4 10°9 s 1t 8°0 81°L S8-AON-22 /€ 3/1r80058
wlNe« ‘682 97601 L] o A 68°2 18°¢ 10°9 2°6 21 oL"9 S8-AON-22 1/€  3/2e800s8
4aoo NOYI OTHO lod aos 89010 a1V SOHd ™™D 114l ddL NDNL  dnododans X3s/0oN
YIVa 31va /dnowD TYRINY
¥6 IOVSOA 30 Xva S8-AON-ZZ :dIVd INANI JIINAIHOS 6Z1¥6 YO ‘OOSIONVME NV¥S 40 OIQISTMd
S8-ONV-1Z ‘dIVQ INVIS XANLS XATIMVQ-ANOVYAS/Ivd  :SAIOIAS Zr0S8JTIO YIERNN XANLS XO0T00IXOL 40 AlQ
NISINGHO Woyds T xTpueddy HOYVISA 30 ALNLILSNI ANV NURIALLIT




Morgan et ai--102

(1T1/¢01%) 3unoD 23Ao03NaT TeI0L

(%) so31koornueay xeatonuoydaowitod
(Tr/901X) soa3kd0ayakag

(1rl/,01x) s3a193eld

(%) S©231AD0UOW

(S19711707Wa3J) SuwnyoA re(nosndio) uesy

(1p/b) uotaeIIULDOUO) UTqOTHoweH reTNOSnd10) UEIW

(sweibootd) urqorboway 1eTnosndio) Ued

(%) sairkooydwig

(Tp/b) utqotbowsH

(%) 23ITadoeWSH

(%) sTrTudoursom

(%) strtuydoseg

(%) sttydoajnaN aanjewmy
(%) so3kooydwi1 teOoTdAY

s3tun/suorleraeaqqy Aborojewmer jJo 3ISTT

XAOO0TOLVYHIHR

‘N xtpueddy

o3s

114
NOW
AW
OHOR
HOR

HOH
LOH
S03
SVd

TLY




Morgan et al--103

6S°S 201 6L°0 68°0 ¥6°0 2e°0 2¢°0 $SNOIIVIAGA (IVANVIS
08°86 oL 1€ 20°81 oF°9S 99°9¥ 8L°P1 yee SNV YaLIWvIvd
08°v6 08°2¢t 0s°81 00°95 06 °S¥ 00°ST 18 $8~-1J0-¢0 |94 ] W/91800s8
00°16 0Z-2¢ 06°81 00°8S or Ly 02°St 60°8 $8~-100-b0 /% W/ ¥8L0QSE
00°201 otr°ze 02 81 00°9S ov°Sb 09°¥1 S0°8 S$8-100-v0 /v W/8LL0ASE
ov-2o1 0Z°1¢ 09°LT 00795 0z Ly oL b1 w°s S$8~-100-%0 |74 W/¥LLOQS8
08°¢01 0Z°0¢t 06°91 00795 or-Ly ov°et €5°8 5§8~-100-F0 194 4 W/£910058
€S5°8 €1°1 6L°0 €Lt 29°S 6€°1 ST°1 !SNOIIVIAZA QUYANVLS
ov-otlt 89°1¢ €E"BT 0S°LS oL 8b EE°GT vh°8 :SNVEIW YALINVIVd
00°66 06°2¢ oL 9t 00°9S 0s°9¥ 0TSt 61°8 §8-100-¢0 1/€ W/6280058
08°801 0Z°2¢ ov- 8l 00° LS 09°LY 0t sl GE"8 $8-100-v0 1/¢€ W/L1800S8
0Z°811 0E° 1t 00°61 00°09 06°t¥ OL°€T 12°¢ 58-100-%0 /¢ W/ 1080058
wdlNw wlNo wlNw wlNuo wldNn wlNu N m@lgﬁo d\m :\OFFOQﬂO
oy sttt 0E°0¢E 0Z° Lt 00°LS 089S ot1°LY 66°6 S$8-100-v0 1/¢ W/€LL0QSE
L9 Lo 8r-o (1] a4 ¥2°1 20 LT°0 :SNOIIVIAIQ CYVANVLS
89°L6 OL"1E ¢z 8l or°LS vo- 8y 81°G1 SE'8 ISNYIW Y3LINVYVA
08°€0T1 0E°2¢E 0zZ°8t 00°95 00°8¥ 06°S1 £5°8 §8-100-b0 1/2 W/ 1180058
ov°98 0Z°z¢ oL 81 00°8S oE LY 0Z°st S1°8 58-100-v0 1/2 W/98L00S8
ov°L6 09°1¢ 0181 00°LS 06 LY otl-°st Le-s S8-100-¢0 1/2 W/€8L0ASSE
0Z°101 06°1¢ 0S°LT 00°SS 06 9% 06°¢1 16°8 S8-100-¥0 1/2 W/09L0059
09°66 05°0¢€ 09°81 00°19 01°0S 0C°s1 0z'8 G8-100-b0 /e W/65L00598
11°s 25°0 Lo 671 YA KA L9°0 9v°0 SNOIIVIAIQ QYVANYLS
0€-00T L1 ¢ 01°81 09°LS oL 9% 09°b1 60°8 !SNVIWN W3LIAVYYA
08°90T1 00°1€ oL-tLt 00°LS oL €Y 06 €1 69°L $8-100-%0 /1 R/92800S8
ov°s6 06 "0€ 0S°LT 00°9S e LY 09° %1 ve's 58-100-%0 /1 W/5Z80058
0Z°vo1 0Z°1¢ oL L1 00°LS oL 8¥ 01°ST1 96°8 S8-100-%0 /1 W/€0800QS8
0¥°66 05°1¢ 0z°'81 00°8S or-8¥ 0C-st SE’8 $8-100-%0 /1 W/06L0058
09°S6 0g°zZ¢e or°61 00°09 ov'Sv 09°%1 eSL $8-I00-90 (VA R/86L00S8
114 OHOW HOW ADR LOH 9oH om NDINL dnod¥ndns X3as/oN
YING 3ALVa /dnowd TUWINY
Sb 1IOVYSOd JO AYd S8-100-¥0 :3LVd LNANI AFINAIHOS 6Z1r6 YO ‘OOSIONWMI NVS 3O OIQISRd

S$8-ONY-1Z :3L¥a IYVIS Xanls

ATIMYQ-3NOVEAS/IWY :SIIDIALS

Zv0S8dTO HIEWNN AANLS
XO0TOLVWIH :W xTpuaddy

XO0TOJIXOL 30 AIG
HOYVISA 30 IALNLILSNI AWHY NYWNALLTT




Morgan et al--104

00°0 sbh-e w'o 00°0 L9l 00°0 S6°1 81°1 :SNOLIVIAZ] (VANVLS
00°0 08°0 00°1 00°0 09°88 00°0 09°6 96°9 !SNVIX Y3ILINNIVA
00°0 00°0 00°1 00°0 00°88 00°0 00° 11 09°9 58-100-¥0 /v W/91800S58
00°0 00°1 00°1 00°0 00°68 00°0 00°6 ov-9 $8-100-¥0 \ 94 ] R/¥8L00SH
00°0 00°1 00°2 00°0 00°06 00°0 00°L 08°v S8-1L00-v0 \¥4 ] W/8LLOASS
00°0 00°1 00°0 00°0 00°06 00°0 00°6 01°8 S8-100-v0 |74/ W/vLL0aS8
00°0 00°1 00°1 00°0 00°98 0070 00°21 06°9 S8-100-%0 1944 H/€9L00S8
00°0 05°0 85°0 0070 08°S 00°0 0S°S 6672 $SNOIIVIAZQ (UVANYLS
00°0 SL'O 05°0 00°0 05°68 00°0 GZ°6 G629 !SNVIH YALINNIV]
c0°0 00°0 00°1 00°0 00°98 00°0 00°€T 06°L S8-100-v0 1/¢ W/62800se
00°0 00°1 00°0 00°0 00°L6 00°0 00°¢ 06°8 $8-100-+0 1/¢ W/ L1800s8
00°0 00°1 00°1 00°0 00°v8 00°0 00°v1 09°¢t S8-100-¥0 /€ W/ 1080056
o-E- :-E-. .-E- ‘E-. ’E-. :E: :-E: :.E: mo'g.l'o .H\m E\Whﬁcomo
00°0 00°1 00°0 00°0 00°16 00°0 00°8 09°v $8-100-v0 1/¢€ W/€LL00S8
00°0 b8°0 68°0 00°0 LA 0 / 00°90 8L b 10°1 SNOILVIAIQG QYYANYLIS
00°0 08°0 09°0 00°0 0v"06 00°0 ov°6 rA A :SNYIA YALIANIVG
00°0 00°0 00°0 00°0 00°v6 00°0 00°9 00°L S8-100-%0 /2 W/ 1180058
00°0 00°1 00°0 00°0 00°56 00°0 00°¥ 08°L S8-LO0-¥0 1/2 W/98L00s8
00°0 00°1 00°2 00°0 00°s8 00°0 00°21 05°S $8-100-¥0 /2 R/€8L0058
00°0 00°2 00°0 00°0 00°88 00°0 00°91 0z L $8-100-v0 1/2 W/09L0058
00°0 00°0 00°1 00°0 00706 00°0 00°6 otl's S$8-100-v0 1/2 W/6SL00S8
00°0 00°t ¥8°0 000 oLz 00°0 e op°1 :SNOIIVIAIQ (UVANVIS
00°0 00T 08°0 00°0 ov'z6 00°0 08°S ¥6°9 *SNYIR YALINVIVd
00°0 00°0 00°0 00°0 00°16 00°0 00°6 0Z°8 $8-100~-¥0 | 741 R/9280Q58
00°0 00°1 00°0 00°0 00°26 00°0 00°L ob°L $8-100-%0 /1 W/S280QS8
00°0 00°0 00°1 00°0 00°96 00°0 00°¢t 0z'8 S8-100-¥0 /1 W/€080Q58
00°0 00°2 00°1 00°0 00°68 00°0 00°8 09°S S8-100-7%0 /1 W/06L00S8
00°0 00°2 00°2 00°0 00°v6 00°0 00°¢ 0€°s S8-LO0-¥0 7/t W/88L0Q58
Svd 1803 NOW TLY WA Nvd o3s o8M NDVL danodsans X3s/oN
Viva 3Lva /danoeo TYHINY

S8-9NV-12 :31¥a ILYVIS XANLS

£14 :@OVSOQ 40 Ava

§8-100-b0 :3LVd LNANI GIINAIHOS
Zv0S8dTO YAGHNN XANLS

ATIMVA-ANOVYAS/IVY :STAIOIAS

XO0TOLVWAH W xtpuaddy

6Z1¥6 YO ‘OOSIONVMA NWS J0 OIQISRd
AOO0TOOIXOL 30 AIQ
HOUVAST J0 ALOLILSNI AWV NVIWRIALLIT




Morgan et al--105

¥6°8 8L'0 S 0 Z8°1 1z°2 L9°0 85°0 *SNOILVIAIA QUVANNIS
ot1°sot 26°0¢t ¥9° LY ob° 96 1298 14 9L €T 19°L ISNVIH JALINIVA
0z %6 08°1¢ 08 LT 00°SS 00" ¥y 00° b1 (8°L 58-100-p0 /v 4/50600S8
ov° 101 [ 101 ot LT 00°¥s 06°1¥ OT°€1 59°9 $8-100-v0 /v d/08804Q58
ov-sttl 0Z°1¢ 0€°81 00°85 oL"LY 08 vl S8 $8-100-%0 /v d/5180Q58
0Z°101 08°62 ov LY 00°8G 09 °"S¥ 09°€T 8L S8-1L00-v0 192 4/8980058
0Z°elt 05°0t 09°LY 00°LS 0S°EV 0E°tT 96°L $8-100-v0 /v 4/6€800S8
I1°€T 65°0 0€°0 pE'1 oLz ¥6°0 €5°0 !SNOILVIAZQ (UVANVLS
oe-101 8L°0€ 0z 8t 09°8S vo°9v | 298 44 08°L SNYEHR JALINNIYd
00°ST1 0g" 1€ 0e'81 00°8S 02°0S oL-°ST 09°8 $8-100~-v0 1/¢€ 3/18800S8
0Z°88 00°1¢ 0Z°81 00°8S 0E"9v oE b1 88°L $8-100-%0 1/¢ d/59800S8
ob-°98 oe"1e ov 8t 00°8S o8- zv ob el LetL $8-100-¢0 |74 d/€9804as8
00°011 0Z°0¢ oL Lt 00°8S 06"V 08°¢tT 98°L §8-100~-¢0 1/¢ Jd/¥p8NASE
08°901 ot-ot ov 8t 00°19 00°S¥ 05 €T Le"L $8-100~-b0 1/¢ d/€£€£800S8
£8°¢L ¥8°0 v°o | AS 66°1 Lo 14 ANV !SNOILVIAZA QUVANVYLS
00°16 81°1€ 98°LT 09°95 12044 06°¢€T 08°L *SNYIN YALIAVYYd
08°L8 0e"1¢c 0S°LY 00°SS ov-9¥ 0S°¢T ot’e S8-100-v0 /2 4/6680058
Ov° 66 oL 1¢e 00°81 00°9S 08°9¢% 08° b1 L2 $8-100-b0 1/2 d/€L80058
0ob 96 ot°2e 0s°81 00°LS 0z ed 06°ET 0Ss°L S8-100-v0 1/2 3/15800S8
00°26 06°62 0s°LT 00°8S 09° bk 0E €T 19°L §8-100-10 /2 d/6€£800S8
ob-6L 06°0¢ 08°LT 00°LS 0z°2v 00°€Y SE°L 68-120-¢0 1/2 d/8€800S8
ET1°6 90°1 0s°0 (R ¥4 ¥6°0 ov°0 9Z°0 ISNOIIVIAZA GYVYANVLS
96 °LO1 89°0¢ ¥8° L1 08°LS 8L 9 (4508 4 90°8 SSNYIW YLV
0F-£21 0g°z¢ 0Z°81 00°96 05 -9t 00°ST s2'8 S8-100-v0 /1 d/106040s8
0Z°501 o1 1€ ov-L1 00°9¢ 06°S¥ oE bt 61°8 S8-100-v0 VA 4/5580058
09 ‘501 09°62 0e 81 00°19 oz-8y 0z %1 18°L $8-100-¥0 /1 d/%5800s8
00°66 00°0¢ oz Lt 00°LS 0z Ly 01" b1 6Z°8 $8-L00-90 i/t a/0580058
09901 ov-0¢ ot1°81 00°6S 0T 9¢% 00° b1 VLl $8-200-%0 /1 4/£¥800S8
114 OHOW HOW AOR JOH 9OH oM NDIVL dno¥oans X3s/on
VIvGg 3iva /anoyo TYRINY

Sy  :IONSOA 30 KVd 68-100~v0 :dIVd INANI GFINCIHOS 62106 VO ‘ODSIONVEA NVS J0 OIQISRd
S8-90V-T2 :3AIVA IMYIS XANLS ATIMYA-ANOWEAS/Ivd :SITOIAJS ZVOS8dTO ¥AEWAN XANLS A90T0OIXOL 4O AlQ
A90IOLVWAH W xTpueddy HOUVASE 30 FLNLIISNI AWHY NYWHIALLAT




Morgan et al--106

00°0 v8°0 b0 00°0 L0°2 00°0 b9 1 £€8°1 :SNOIINIATQ QUVANVLS
00°0 08°0 08°0 00°0 09°26 00°0 08°G 89°¥ *SNYAH YILIAVEVA
00°0 00°2 00°1 00°0 00°16 00°0 00°9 05°€ 68-100-b0 /v 4/6060058
00°0 00°1 00°0 00°0 00°€6 00°0 00°9 00°9 S8-100-b0 /% 4/0880058
00°0 00°0 00°1 00°0 00°26 00°0 00°L 00°L S8-1200-%0 /v d/5180058
00'0 00°0 00°1 00°0 00°96 00°0 00°¢ 05°2 58-100-%0 194 4/89800S8
00°'0 00°1 00°1 00°0 00°16 00°0 00°L oV v 58-100-%0 /v 4/6€80058
00°0 SV 0 o 00°0 96 ¢ 00°0 80°€ 61°1 ISNOIIVIASA QUVANVIS
00'0 08°0 00°1 00°0 02°16 00°0 00°L 8L € :SNVIW YALIAVHVI
000 00°1 00°1 00°0 00°v6 00°0 00"y 06°Z S$8-120-v0 1/€ d/18800s8
00°0 00°1 00°2 00°0 00°06 00°0 00°L 06°€ $8-1.00-%0 /€ a/5980058
00°0 00°0 00°0 00°0 00°S6 00°0 00°S oLz $8-100-%0 1/€ 4/€9800s8
00°0 001 00°Y 00°0 00°16 00°0 00°L oL'€ $8-100-b0 1/€ 4/v¥800S8
000 00°1 00°1 00°0 00°98 00°0 00°2t oL"s §8-100-50 /¢ d/£€80058
00°0 ¥8°0 00°0 00°0 82°2 00°0 0z 19°0 :SNOILVIARG QUVANVLS
00°0 08°0 00°1 00°0 08°€6 00°0 ovb v6°€ ISNVEN YALINVHVA
00°'0 00°1 00°1 00°0 00°¥6 00°0 00y 08°¢ $8-100-%0 1/2 4/66800G8
00°0 00°2 00t 00°0 00° 16 00°0 00°€ 0Z°¢ 58-100-b0 1/2 d/€4800S8
00°0 00°1 00° T 00°0 00°06 00°0 00°8 06°¥ S8-J00-¥0 1/2 4/15800S8
00°0 00°0 00T 00°0 00°56 00°0 00" ¥ 06°€ S8-120-%0 1/2 d/6€800S8
00°0 00°0 00°1 00°0 00°96 w00 00°€ 06°€ $8-100-%0 1/2 d/8€£800S8
00°0 (4 2] v8°0 00°0 0€°1 00°0 251 16°1 ISNOIIVIASA (MVANVIS
00°0 08°0 08°0 00°0 08°26 00°0 09°G 98" ¥ ISNVER YALIVIVA
00°0 00°0 00°'1 00°0 00°'16 00°0 00°8 ov'g $8-100-%0 /1 d4/10600s8
00°0 00°1 00°1 00°0 00°¥6 00°0 00°¥ . 06°9 G8-100~-¥0 /1 d4/6680068
00°0 00°1 00°0 00°0 00°€6 00°0 00°9 ol-s $8-100-¥0 /1 4/¥580058
00°0 00°1 00°2 00°0 00°26 00°0 00°S 06°2 $8-100-%0 71 4/0580058
00°0 001 00°0 00°0 00°¥6 000 00°G 00°¥ 58-120-¥0 /1 4/£v804Q58
svH - S0F NOW 1LY WAT NvVH 0as o8M NIDIVL anodoans X3S/ON
VIvVa 3Iva /danous TYRINY
Sb  :IOVSOd 30 Xud 68-100-v0 *ALVd INANI ATINAIHOS 6Z1r6 YO ‘OOSIONVYA NVS JO OIdISTd
S8-ONVY-1Z :3AIVA INVLS XANLS ATIMYA-ANOVIIS /IS :SITOAIS Zv0S8dIo MAFWNN AQNLS X90T0D1IX0L 4O Ald
XO0TOILVWAH :W xTpueddy HOYVASTR J0 ALOLILSNI AWMV NYWHIILIT




Morgan et al--107

SE°9Z 8L"0 €S°0 €9°1 6°2 LS°0 29 ISNOILVIASA (TYVANVLS
06° 101 06°0¢ 98°91 00°pS 00°LY 8k b1 ve'8 SNYIN YALINIVA
09°pet 05°0¢ 00791 00°2S 06°9¥ oE" T 66°8 G8-AON-22 /2 W/S180Q58
00°€1T ot°1e 0£°91 00°2S or- 9t or vl 16°8 G8-AON-27 1/2 /6080058
08°L01 0s°1E 0E"LY 00°¥S oz er 09°€1 06°L G8-AON-22Z /2 W/8080Q58
ob €21 08°0¢ 08°91 00°vS (1) B £ oL°st 6€°L G8-AON-22 /2 W/66L00S8
Ob°6T1 00°1¢t 09°91 00°€S 06°9% 0691 aL"8 S8-AON-22 1/2 W/€6L00Q58
09°G¢E 06°62 08°91 00°9S 098¢ (U A ¢ oL"e S8-AON-2T 1/2 W/Z6L00S8
ob- 2ot 0z°ze 06°LT 00°SS 06°2¢ 08°€l e S8-AON-ZC /2 R/ 1600058
00111 0e°1¢ oz Lt 00°pS ot Ly 08°%1 €9°8 S8-AON-22 1/Z W/1LL0QS8
08°L6 0z 1¢e 08791 00°€S e LY oL°vl 08’8 S8-AON-2¢ /2 W/v9L0Qs8
0z 8 05°62 06°91 00°LS oV 6% (U0 A 8s°L S8-AON-2T7 /2 W/ 1910058
1€°¢€C 60°¢ oLt [AN S 8 IT 62°¢ 81°¢ ISNOILVIAIQ (UVANVLIS
00°101 SS°1E zz Lt otT°vs 06°€EY I AR L SSNVAR YALINVEVYA
ov £01 08°1¢€ 06°91 00°€s ot Ly 06° 91 s8°9 G8-AON-22 /1 W/ZZ800s8
00°€6 06 °0¢ 09°91 00°€S oL LY oL'vt 68°8 G8-AON-2C /1 W/ ¥180058
0¥ 621 ot ot or°91 00°¥S (V1 a:1/ o el 98°L §8-AON-ZC /1 W/S0800S8
09°6¢ o1 0¥ 00°22 00°tS 0s°01 00zt 68°1 S8-AON-22 /1 W/ ¥0800S8
or v01 06°0€ oL°91 00°bS 00°LY (10 A ¢ L8 G8~-AON-22 /1 W/56L0058
00°S0T 0L 62 0e°91 00°¥S 00°6¥% oS bl 668 S9-AON-Z2 /1 W/58L00S8
09°811 0z 1€ ot°LY 00°¥S oL #b 06°€1 91°e S8-AON-22 /1 W/0LLOQSS
0Z°601 06°0¢ oL°9t 00°6S o8t 09° 01 e $8-AON-22 1/1 W/ 69L00S8
00°L0T 06 °0€ 0% 91 00°¢S 09 6V 0€°S1 Le'6 S8-AON-2¢ /1 W/89L00S8
08°%01 or 62 ot°ct 00°8S [ TANA 4 08°€T Zr'e S8-NON-2C /1 W/8SL00S8
14 JHOR HOH AOR LOH goH o NIV danogodns X3s/oN
Y1vg 31Lva /anodo TURINY

26

{EONSOQ 40 Ava

$8-ONV-12 :‘3ALVa IYVIS Xanls

S8-AON-02 :3dIVa JNAN]I JTINTIHOS
ATIMVQ-NOWIAS/IV :SIIDIAS

6216 VO ‘ODSIONVMA NYS JO OIAISRNA
Zp0S8aTIO MIEWNN AANLS KO0TOOIXOL 30 AIQ
XO0TOIVWAH :W xTpueddy HOUVASH JO ALOLILSNI AWHY NYWJIALIIT




Morgan et al--108

ov-2t1
09°6S
09°96
08°011
0¥ °G6

S8-O0V-12 :3AL¥d IdYlS Xanls

6 :IOVS0d JO XNd
ATIMYA-ANOWNIAS /LW :STTDAdS

G8-AON-0Z :3LVJ ILNdNI aIINGIHOS
ZV0S8dIO MIGWAN XANLS
AOOTOLYWIH W xTpueddy

oL'o0 69°0 Loz 96° 1 16°0 16°0 :SNOIIVIAZQ QUVYANVLS
L9°0¢ ST°LT 06°6S 28°9% e vl 61°8 SSNVIWN YALIAVYVY
0L 0€ 01°81 00°6S otT°SYy 08°El €9°¢L G8-AON-2Z e W/8180058
08°1¢ 01°81 00°LS [ 2 44 ot v1 8L°L G8-AON-22 1944 W/€1800S8
01°0¢ 08°91 00°GS 00° 1S 0£°S1 bT°L G8-AON-22 |74/ W/0180058
01°0¢€ 05791 00°¥S 00° LY ot vl 09°8 S8-AON-2C /v W/ 1080058
o1°0¢ 0z°Lt 00°LS oL 9% 00°FT 12°8 S8-AON-Z2 174/ W/9080058
o1°0t 09°91 00°¥S ot LY A A 6G°8 S8-AON-2C iy W/86L0058
06°0¢t 00°81 00°86 ot1°6v 01°G61 Sv°8 SB8-AON-CT 1944 W/68L00S86
oL 1€ 0z Lt 00°%S 08°Gv 05 vt '8 SB8-AON-22 174 4 W/Z8L00S8e
00°0t or 91 00°¥S 0579V 06 €1 Ls°e S8-AON-2C |94 W/59L0058
0C° 1€ 09791 00° €S 0s°SY (1T 4 4 Ls°e G8-AON~Z2 vy W/Z9L0ase
69°0 59°0 00°2 Lo’e 08°0 20°1 !SNOILVIATA (QUVANVLS
¥S°0€E ¥6°91 00°SS 9Z° 9% Lo°vl S8°L SSNVIH YALIAVEV]
08°0¢€ 00°LT 00°GS 09°v¥ OL€ET 80°8 GB8-AON-T2Z /¢ W/ 1€80058
o1 1€ 09791 00°€S oz 8v 00°G1 v0°6 G8-AON~22 1/¢ W/8280058
08°1¢ oL°91 00°2s 06 "6t oL et 85°9 S8-AON-ZC /€ W/ 1280058
0£° 1€ 09°81 00°6S 00° Gt 00°%1 8L S8-AON-ZC /€ W/€280as8
o1°0¢t oz Lt 00795 00" LY ot-vY T $8-AON-ZC 1/€ W/ 1280058
0e°0¢t 08°91 00°GS or 6% 06°FT 16°9 G8-AON-2CZ 1/€ W/ 6180058
01°0¢ 0Z°9t 00° ¢S otr" b 0C°€eT 819 S8-AON-22 1/¢ W/Z1800S8e
08762 oL 9t 00°SS 05°sb 0S°El 61°8 S8-ADN-ZC 1/¢ W/Z080QSH
o¥ o€ 09°91 00°bS ot1°6¥ 06°¥T v0°6 S8-AON-2C 1/¢€ W/96L00QS8
0L"62 00°LT 00°LS 08'6¥b oL ¥l oL"8 S8-AON-T2 1/¢ W/ L8LOQSSE
OHOH HOW AORW IOH €OH om NDIVL anoxdodNs X3s/ON
L AR (CERCAA (¢ /anods TYRINY

621b6 YO ‘OOSIONWYA NVS JO OIQISHG

AO0TOOIXOL 30 AIQ
HOUVISTY 40 ILOLIISNI AWUV NWRIZLITI




Morgan et al--109

00°0 oL 0 vL°0 00°0 (43 1 060°0 1t 9Z°1 $SNOIIVIAIQ (QUVANYIS
00°0 ov°0 06°0 00°0 00°L8 00°0 oL 1t 6v°S SNYEW WALIAVIVA

00°0 00°1 00°0 00°0 00°88 00°0 00°11 [ TA G8-AON-02 /2 W/S180Q58
00°0 00°0 00°0 00°0 00°L8 00°0 00°€T ot°9 S8-AON-02 /2 W/6080QS8
00°0 00°0 00°1 00°0 00°06 00°0 00°6 0z°9 S8-AON-0C /2 W/80800s8
00°0 00°2¢ 00°1 00°0 00°G8 00°0 00°21 oL's S8-AON-0C /e W/66L0Qs8
00°0 00°0 00°1 00°0 00°%8 00°0 00°61 08°9 S8-AON-02 1/2 W/ €6L00S8
00°0 00°T 00°1 00°0 00°cL8 00°0 00" 11 06°¥ $8-AON-02 /e R/26100S8
00°0 00°0 00°1 00°0 00°L8 00°0 00°21 ot1°s G8-AON-02 /2 W/ 16,0058
00°0 00°0 00°0 00°0 00°98 00°0 00° vl ot°L S8-AON-02 /e W/1LL0QS8
00°0 00°0 00°2 0070 00°98 00°0 00°21t 06°S S8-AON-02 1944 W/¥9L0QsS8
00°0 00°0 00°¢ 00°0 00°06 00°0 00°g 06°2 S8-AON-0Z /e W/ 1900058

00°0 6L°0 89°0 00°0 -9 00°0 88°S Zs°2 SNOIIVIAGQ (MIVANVLS

00°0 08°0 oL o 00°0 0oL°Ss8 00°0 08°21 99 !SNYAR YALINTHVA

00°0 00°1 00°1 00°0 00°L8 00°0 00" 11 09°9 S$8-AON-02 /1 W/22800s8
00°0 00°0 00°1 00°0 00°26 00°0 00°L 06°9 G8-AON-02 1/t W/ ¥ 180058
0070 00°2 00°1 00°0 00°6L 00°0 00°81 oE’8 S8-~AON-0C /1 R/50800Q58
00°0 00°1 00°1 00°0 00 €L 00°0 00°S2Z 0s°1 S8-AON-0C /1 W/ ¥0800G8
00°0 00°1 00°0 00°0 00°€8 00°0 00°9T1 08°9 S$8-AON-0T /1 W/S6L00S8
00°0 00°1 00°0 00°0 00° 16 00°0 00°8 00°s S8-AON-02Z /1 W/S8L00S8
00°0 00°2Z 00°2 00°0 00°€8 00°0 00°€1 ov-°g S8-AON-02 /1t W/0LL00S8
00°0 00°0 00°0 00°0 00°68 00°0 00" 11 01’9 S8-AON-02 /1 W/69L0058
00°0 00°0 00°1 00°0 00°b6 00°0 00°S 06 11 S8~AON-02 /1 W/89L00s58
00°0 00°0 00°0 00°0 00798 00°0 00°b1 0S°9 S8-AON-0C 1/t W/68SL00S8
svg sod NOW TIY WXT Nve o3s OdM N3N dnododns X3s/ON
¥IVa 3Lva /anoad TVRINVY
26 *3OWS0d J0 Avd G8-AON-0Z :dIVA INdNI JTINGIHOS 621v6 YO ‘ODSIONVYA NVS JO OIQISTW4

S8-ONY-12 :JLVA IWVlS AaAnls

ATIMVJ-3NOVEdS /I :SIIOAIS

ZVv0S8dIO YIHANN XANLS

XO0TOOIXOL 40 AIQ
XO0TOLWWEH W XTpueddy HOUVASE 30 JLOLILSNI XY NYWIILLIT




Morgan et al--110

00°0 89°0 28°0
00°0 oL°0 ov¥°0
00°0 00°2 00°0
00°0 00°0 00°0
00°0 00°1 00°0
00°0 00°0 00°0
00°0 00°0 00°1
00°0 00°1 00°1
00°0 00°0 00°0
00’0 00"t 00°0
00°0 00°1 00°1
00°0 00°1 00°1
00°0 S8°0 PI°T
00°0 0s°0 08°0
00°0 00°0 00°1
00°0 00°0 00°0
00°0 00°0 00°¢
00°0 00°0 00°0
00°0 00°1 00°2
00°0 00°2 00°0
00°0 00°2 00°0
00°0 00°0 00°€
00°0 00°0 00°0
00°0 00°0 00°0

svd so3d NOW

26

00°0 ET°E 00°0 98°2 -] A !SNOIINIAZA (IVANYLS
00°0 oL'Ls 00°0 0Z°1t 68°9 SNYAW YALINVIVA

00°0 00°G8 00°0 00°€Y oL '8 68-AON-0Z /v W/8180058
00°0 00°26 00°0 00°8 00°L G8-AON-02 /v HW/E180058
00°0 00°68 00°0 00°01 09°S S8-AON-02Z /v W/0180058
00°0 00°88 00°0 00°21 oE" ¥ S8-AON-02 /v H/1080058
00°0 00°ve 00°0 00°St ov°9 S8-AON-02 e W/9080058
00°0 00°L8 00°0 00°11 06°8 S8-AON-0Z /v W/86L0058
00°0 00°26 00°0 00°¢ 06°9 S8-AON-02Z /v W/68L00S8
00°0 o00°e8 00°0 00°91 ovy-9 $8-AON-0Z /v W/Z8LOASS
00°0 00°06 00°0 00°8 01’9 $8-AON-02 e W/G9L00s8
00°0 00°L8 00°0 00°11 09°8 S8-AON-0Z 194 4 W/Z9L00S8

00°0 16°2 00°0 10°¢ €1 !SNOTIVIAIQ QYVANYIS

00°0 ot°98 00°0 or-Z1 20°9 :SNYIA Y3LIAVHYI

oc’o 00°98 00°0 00°€T 09°G S8-AON-02 1/¢ W/ 1€80058
00°0 00°L8 00°0 00°¢Y oL's S8-AON-0Z /€ H/8280058
00°0 00°¢8 00°0 00°¢T 08°S S8-AON-02 1/€ W/¥Z280058
00°0 00°06 00°0 00°07 09°9 S8-AON-02 1/¢€ R/€2800S8
00°0 00°28 00°0 00°ST 09°9 S8-AON-~02 1/¢ R/ 1280058
00°0 00°88 00°0 007071 0Z°9 G8-AON-0CZ 1/€ W/ 6180058
00°0 00°G8 00°0 00°€T oE"b S8~AON-02 1/¢ W/2180058
00°0 00°€8 00°0 00°¥1 08°¢t S8-AON-0T7 1/¢ W/2080058
00°0 00°16 0070 00°6 ot's S8~-AON-~02Z 1/€ W/96.00S8
00°0 00°L8 00°0 00°€El 0Ss°L S8-AON-02 1/¢€ W/L8100S8
1LY HWAT NV o3s OaM NDIVL dnododans X3s/ON
V1ivg dLvd /dnouo TVHINY
*d@OVS0Q 30 ANa G8-AON-0Z :3LVd INdNI JIFINAIHOS 6Z1b6 VO ‘OOSIONVMI NV¥S JO O1aISHd
ATIMYA-3NOVEAS /1Y :STIDIAS Zb0S8d1O ‘HAGHON AANLS XDC0TOJIXOL 4O AId

G8-0"Y-12 JLVA IYVIS XANIS

XS010LIVWIH W xTpueddy HOYVIST 4O JLNLILSNI

AV NYIRYALLI]




Morgan et al--111

v1°01 15°0 89°0 G8°1 ] A4 9L‘0 6v°0 SNOIIVIAIQ QUYANVLS
ov-001 kL 0E 29°LY 06°9S (1284 4 S6° €T G6°L *SNVAN YLV

08°011 00°0¢t 06791 00°SS 09°G¢¥ oL ET 8Z'8 G8-AON-Z2 1/2 3/v060Q58
007601 06 "0€ 02 Lt 00°6S 09°8¥ 00°S1 9L°8 G8-AON-ZZ 1/2 4/56800S8
08° 10T ob ot 0s°LT 00°LS oL 9% [0l At rA S8 :] 58-AON-22 /2 4/v6800S8
00°eT1 00°1¢ 0s°LY 00°9S 06°S¥ 0z vl €1°8 G8 -AON~-Z2 /2 d/£6800S8
027901 0€’o¢t oL 81 00°19 oE b ov €1 61°¢L G8-AON-Z2 /2 4/88800QS8
09°68 06 "0€ 05°81 00°65 oe°6v 02-°st ¥Z'8 S8-AON-ZC 1/2 4/98800S8
09°L6 09°1¢ 0181 00°LS 09°1¢ 0T €1 82°L S8-AON-22 /2 d/8v800s8
00°28 01°0¢t 06°91 00°9S ov-ev 00°€1 L L G8-AON-Z2 1/2 4/1v800S8
08°201 0t1° 1€ 08°LT 00°LS 0S° 9% or b1 Z1°s G8-AON-ZT /2 4/9680058
ob°16 0T 1¢ 06°LT 00°9S 00°¢€b ob°€T 29t SB8-AON-22 1/2 J4/9£80058

68° 12 Ly Sv°0 ge"1 12°1 w°o 12°0 *SNOILVIAGQ (QUVANVYLS

v6°68 iv-ot 62°LT 05795 0S° 9% 60°b1 61°8 SSNVAH YALINVIVd

09°601 ot°o¢e 0E"LT 00°LS L 28 4 1A A ¢ 9Z2°8 S8-AON-22 1/1 3/€060058
09 L0t o€ TE 0Z2°81 00°8S oE" LYy 08°v1 £E1'8 S8-AON-22 LVA 4/96800S8
0b° 86 06°62 ot LY 00°LS a1/ oErt '8 G8-AON-ZC /1 d/L1800s8
09°S¢L 0t 0t oz Lt 00°94 0E" LY V1 At SE°8 G8-AON-2Z¢ /1 4/9(80058
02°s01 08°0€ 09791 00°vS (V3 44 09°¢l 1Z°'8 S8-AON-C2 /1 4/%980059
09°08 08°0¢ ot°Lt 00°6S oL SP DI°PbI 62°8 S8-AON-Z2 /1 3/0980058
0zZ°201 01°0t 05°LT 00°8S otr-Gb 06°¢t1 IL"L G8-AON-Z2Z i/t 4/€5800%8
00°LE 09°0€ 0z L1 00°9S 0E" LY or vl -8 S8-AON-Z2 /1 4/5%80058
00°L6 ob o€ 08°L1 00°8S 09°9% oT"v1 v6°L G8-NON-CC v/t 4/0%80058
0Z2°98 08°62 06791 00°9S 06°S¥ 09°¢€1 60°8 S8-AON-22 /1 J/L£80058
114 OHOW HOW ADW IOH 9oH o NDIVL dno¥odENns X3s/on
YIva 3aLva /dno¥o TVRINY
26 $39V¥S0g 40 Ava G8-AON-0Z ‘3IVd INANI QITINQIHOS 6Z1p6 YO ‘ODSIONVYS NVS J0 OIQISTYd
S8-ONVY-1Z :3JLv¥ad LYVIS XAnlS ATIMVA-3NOWIES/ LV :SI1DAdS ZPOSBJID HAAWNN AQNLS ADOTOJIXOL J0 AId

XO0TOLVWAH W xTpueddy HOYV3SE] 30 ALNLILSNI ARV NVWIILLIT




Morgan et al--112

5601 Lo 9€°0 Le't 9161 80 v°0 ISNOIINIAZA (QHVANYLIS
0E°L6 §G°0€ 22 L1 06°56 ot vy rA M A €LL ISNYIH HALTAVIVY
ov- L8 oL°0€ 00°LT 00°SS 00" Tb 09°21 oyt S8-AON-Z2 /% 4/9060058
08°16 00°1€ 00°81 00°LS 09°G¥ o1 p1 68" L G8-AON-22 /v d4/16800S8
0z°101 ov-62 00°L1 00°LS 08 ¥b o1°€1 Lt S8-AON-2Z /% 4/26800s8
00°L1T 08°0¢ 0 L1 00° 95 0z vb 05" €1 G8°L G8-NON-Z2Z A4 4/1680058
08 b6 oL°62 00°LT 00°LS otT-LY 00°b1 vZ's S8-AON-2Z2Z /v 4/6880058
08001 08°62 ot-tLy 00°LS 08°GH 09°€1 66°L S8-NON-Z2Z 194 4 4/58800Qs8
00°2Z8 08°0¢ 00°LT 00°SS 08°2¥ OT°€1 8L L S8-AON-Z2 194 4 4/29800s8
00°€6 or-1¢ 08°91 00" €S 09°1F 06°21 (78] G8-AON-22 192 4/6580058
00 111 05°0¢ ov LY 00°LS oL bb 09°€1l v8°L G9-AON-Z2 /v 4/8580058
00°96 oL 1€ 091 00°6§ ov-ey OL €1 08°L G8-AON-22 /v /1580058
sy 2z L0°1 Lo 99°Y €€ £€8°0 8v°0 :SNOTINIATA QUYANVLS
¥9°26 SL 0E G9°LT 01" LS €2°Gh 98 €1 6L°L ISNVER HILINTIVd
08" 01 02°1¢ 0S°L1 00°9S 0Z°9¢v oy vl 9Z°8 S8-AON-Z2Z 1/€ 3/20604Q58
00°€21 08" 1€ 0581 00°8S 09°S¥ oV o1 G8°L $8-NAON-2Z2Z 1/€ 4/€9800S8
08°06 01°0¢ 06°91 00°95 ot°sh 06°€l £0°8 S8-AON-Z2 1/€ d/¥180058
00° 10T 08°6Z 05°97 00°6S 09°9% 06°€1 1 2] G8-AON-22 /€ d/Z1800S8
ov-08 06°2¢ 09°81 00°LS 00 b 06°ET 8v°L S8-NAON-22 1/¢€ 471180058
0Z°26 06 1€ 0s°81 00°LS 00°8¥ 0€£°6G1 1€°8 G8-AON-22 /€ 4/0180Q68
08°101 09 '0¢ 0s°L1 00°LS 08°2% o1 €1 0s°L S8-AON-22 1/¢€ J4/9580058
00°L01 01°62 oL tt 00" 19 09°9¥% 0G°€1 €9°L G8-AON-22 1/€ d/6v800S8
08°98 02°0¢ 00° LT 00°96 09°LY o vt €vL S8-AON-2Z2 1/€ 4/1¥800s8
09°8¢ 0€°0¢ 08°L1 00°8S 08 0% 0€°21 v6°9 G8-AON-22 /€ d/Z€80Q58
I1d JHOW HOW AR JOH goH o NDIVL dnodsans X3IS/ON
YIVa ALva /anous TYRINY
26  :39V¥SOa d0 Xvd $8-AON-0Z :3AIVA INANI dFINAIHOS 6216 YO ‘ODSIONVMI NVS JO 0IdISTHd
G8-ONY-1Z :ALVG IAVIS XANIS ATIMVA-ANOWVYAS/IVd :SITDAJS ZbOS8JdTO HIGWNN XANLS XOOTODIX0L 3O AId
KOOTOLYWAH W XTpuaddy HOYVASTY JO ILNLILSNI AWMV NYWIALLIIT




—-

Morgan et al--113

00°0 ‘4 AK4 00°0 S6°1 8L"0 :SNOIIVIAIA (IVANYLS
00°0 06°G8 00°0 oe"et 89°€ SNYIA JALINTEVG
00°0 00°16 00°0 00°6 0s°v G8-AON-0Z 1/2 4/v0600s8
00°0 00°26 00°0 0091 08°€ G8-AON-0Z 1/2 4/5680058
00°0 00°s8 00°0 00°21 ov-2 S8-AON-0C 1/2 d/v680068
00°0 00°ve 00°0 00°vT 09°2 G8-AON-02 /2 4/£680058
oo°o 00°68 00°0 00°€ET (11308 4 S8-AON-0Z 1/2 4/8880058
00°0 00°98 00°0 00°11 06°€ G8-NON-02 1/2 3/98800S8
00°0 00°98 00°0 00°€T 00°€ G8-AON-0Z 1/2 d/8$80058
00°0 00°L8 00°0 00" 11 oLy S8-AON-0C 1/2 d/Ly800S8
0o0°0 00758 00°0 00°€1 00°¥ G8-AON-0Z /2 4/9v804as8
00°0 g0°88 000 2011 09°€E G8-AON-02 1/2 4/9£80058
00°0 08'¥% 00°0 (A0 4 S6°0 *SNOIIVIAIQ IVANVYLS
00°0 08°G8 00°0 OE°€ET L't *SNVER Y3 LINTHVd
00°0 00°98 00°0 00°2T (120 4 S8~AON-02 /1 d/€060058
00°0 00°0¢6 00°0 00°01 og°t S8~-AON-0Z (T4 4/96804s8
00°0 00°88 00°0 0021 00°2 58~AON-0Z 71 d/1(800s8
00°0 00°26 00°0 00°L 0€°2 G8-AON-0Z 1941 4/9L800s8
00°0 00°08 00°0 00761 08°¢t §68-AON-02 /1 4/v980058
00°0 00°16 c0°0 00°6 0g°€ G8-AON-0Z /1 d4/0980as8
00°0 0G°'s8 00°0 00°S1 06°¢€ S8-AON-02 /1 4/€5800S8
00°0 00°t€s 00°0 00°bt 09°2 S8-AON-02 /1 4/5¥800s8
00°0 00°LL 00°0 00° 12 09°¢ S8-AON-02 /1 d/ovs0ass
00°0 00798 00°0 00°¥v1 08°v $8-AON-02 7t 3/1€80058
TLY AT NYd ods oaM NDIVL anoyodans X3S /0N
YIVa dIva /dnodo TYWINV

00°0 ¥L°O ¥L°o
00°0 06°0 06°0
000 00°0 00°0
00°0 00°1 00°1
00°0 00°¢ 00°1
00°0 00°0 00°¢
00°0 00°1 00°1
00°0 00°¢ 00°1
00°0 00°1 00°0
00°0 00°0 002
00°0 00°1 060°1
00°0 00°1 00°0
00°0 oL w:o
00°0 or°0 0s°0
00°0 002 00°0
00°0 00°0 00°0
00°0 00°0 00°0
00°0 00°0 00°1
00°0 00°0 00°1
000 00°0 00°0
00°0 00°0 00 0
00°0 00°T 00°2
00°0 00°T 00°1
00°0 00°0 00°0

svd S03 NOW

Z6

S8-ONY-T1Z :31VA IMVIS AANLS

$dOvWsSoa 4O Xv¥d S8-AON-0Z :‘3LVd INANI gITINATHOS

ATIMVA-ANOVYAS/ LW :1SdA103dS

Zv0G8dTO HIHWAN XdALS

XO0TOLYWIH W xtpusddy

6Z1V6 YO ’OOSIONWMA NWS 40 OIAISNA
AOOTODIXOL J0 AIQ
HOUYESE J0 JIALILSNI AWNY NYWHALLTY




Mcrgan et al--114

00°0 Ls°0 ¥L70
00°0 06°0 o1°1Y
00°0 00°1 00°2
00°0 00°0 00°2
00°0 0071 00°1
00°0 00°1 00°0
00°0 00°0 00°1
00°0 00°1 00°0
00°0 00°1 00°1
00°0 00°1 00°2
00°0 00°2 00°1
00°0 00°1 00°1
00°0 (4 Ay E93°0
00°0 0Z2°0 08°0
00°0 00°0 00°0
00°0 00°1 00°2
000 00" 1 001
00°0 00°0 001
00°0 00°0 00°0
00°0 00°0 00°0
00°0 00°0 00°1
00°0 00°0 00°1
00°0 00°0 00°1
0070 00°0 00°1
Svd Blox| NOW
Z6

$8-ON¥-12 :31YA IYVIS XANLS

00°0 e 00°0 98°2 6E° 1 !SNOILVIAGA QUVANYLS
00°0 0C- a8 00°0 08°21 S9°¢ SNV YULINEVA

00°0 00" 18 00°0 00°91 08°¢t G8-AON-02 1744 4/9060Q58
00°0 00°18 00°0 00°LY 0z°9 $8-AON-02Z 1944 a/.6800s8
00°0 00°e8 00°0 00°s1 08°¢€ S8-AON-0Z \¥4 4/2680058
00°0 00°tL8 00°0 00°21 or°1 G8-AON-02 /v 4/1680QS8
00°0 00°s8 00°0 00° b1 00°¢ §8-AON-02 /v 3/6880QG8
00°0 00°16 00°0 00°8 o1°z S8-AON-02Z /¥ 4/5880058
00°0 00°68 00°0 00°6 oe‘e G8-AON-02Z 174 4 d/79800s8
00°0 00°G8 00°0 00°¢t 0E’s G8-AON-0Z 1744 d/6580058
00°0 00°ve 00°0 00°¢el 00V S8-AON-0Z |94 4/8560058
0070 00°98 00°0 00°21 09°¢ G8-AON-0Z A4 4 4/15800s8

00°0 0€"9 00°0 GE"9 20°1 SNOILVIAIQ (QUVANVLS

00°0 08 8 00°0 (XA A ¢ os°v SNYEW YILIAIVA

00°0 00°98 00°0 00°v1 00°S S8-AON-0C /€ 4/20600s8
00°0 00°6L 00°0 00°81 09"V §8-AON-0C 1/¢ 4/€8800s8
00°0 00° b8 00°0 00" b1 09°¢v G8-AON-0C /¢ d/v1804058
0070 00°16 00°0 00°8 08°¢ S8-AON-02 /¢ d/2180qQs8
00°0 00°T¢L 00°0 00°62 06° ¥ G8-AON-02C 1/¢€ 4/11800s8
00°0 00°98 00°0 o0°vt 09°€ §8-AON-02 1/¢€ 4/0.80058
00°0 00°¢8 00°0 00°LY oLV S8-AON-02 /€ 4/96800Q58
00°0 00°06 00°0 00°6 0Z°S S8-AON-0Z /¢ 3/6v800se
00°0 00°26 00°0 00°L 0€°9 S8-AON-02 1/¢ 4/19800S8
00°0 00°L8 00°0 00°c1 0E°€ S8-AON-02 /€ d/2€80Q58
1LY WAT NV o3s oaM NDIVL dNoy¥oans Xds/ON
Yiva dIva /dnoy¥o TVRINY
*3OVYSOd 40 K¥a SB8-AON-07 *3dL¥d INANI QFINAIHOS 6Z1P6 VO ‘OOSIONVHA NVYS JO OIGISTd
AFTIMVQ-3INOWIAS/IVY :SATOAAS Zv0S8dIO “YIHMON AANLS AOO0TOOIXOL J0 AIQ
XO0TOLYWAH W xTpuaddy HOYYEST 40 ALNLILSNI AWMV NVIWRIALIIT




Morgan et al--115

t3dAl AON1S

i
88-120-8¢

$39vd
‘Q3LNIYd

$§2°0 0.0°0 900°0 seL o 22070 8%0°0 666°0
£l8°2 908°2 850°0 04470 45671 Z%e° 1 6Ly gl
g 0/8°2 090°0 441270 966° 1 L2t 262°¢l
$86°2 899°¢2 8%0°0 898°0 26871 L62°1 06921
L4872 ££8°2 090°0 12670 410°2 922° 1 z9¢°2lL
9L0°¢ 96L°¢ £90°0 16870 298°1 L8271 2487 €L
04972 v£8°2 090°0 $S4°0 y10°¢ £2L°1 218° 91

sie’o €y2°0 %00°0 8s1°0 280°0 £8l"0 960°2
266°¢ 21872 0S0°0 969°0 89671 2991 bAZAn 1}
962 0%9°¢ 6%0°0 2s9°0 65072 0821 889 L1
162°¢ :13° A4 950°0 085°0 668°1 2%2°1 ££0°¢€1
960°¢ 4 T AN 2s0°0 696°0 800°2 089°1 980°91
YAV A4 49472 s%0°0 %89°0 $98°1L 19%°1 ?16°61
806°2 §£58°2 4%0°0 £65°0 600°¢ 419 4%0°21

1sL°0 €12°0 %00°0 ££0°0 %5070 S0 §26°1

§€6°¢ 166°2 $s0°0 608°0 6%0°2 £0%°1 899°¢1
828°¢ 668°2 0sC°0 99L°0 9s50°2 099°1 120°¢l
0gL°2 999°2 §S0°0 %6.°0 56671 6271 27401
0L0°¢€ S60°¢ 250°0 6%8°0 SeL2 16871 86%°S})
890°¢ 102°¢ 090°0 £08°0 0%0°¢ 162°1 6g2° 71
61672 16°2 %50°0 £€£8°0 21072 L9t 430 2

19¢°0 02" 0 900°0 ¢0L°0 90L°0 9L 0 62l
886°2 866°2 8s0°0 908°0 $g0°2 tee-t 080° 71
45¢°¢ 9.0°¢ 190°0 6%8°0 10172 %9¢° 1L 28l 2l
££6°2 008°2 8S0°0 089°0 0%0°2 021"t 660°%1
oLL°e 11: 194 6%0°0 %¢L°0 seo0°¢ 08i-°t gziet
2%0°¢ 2% % 290°0 £28°0 28172 8¢} 6£1°61
662°¢ 201" ¢ 290°0 7%6°0 %98° 1 29s°1 §62 sl

$31831 TYNI YAV NIvy8 ¥3IA1I

A3NGIX N331dS 1YV 3N

S8-9NV-12 :31VA L¥VIS AdNLS
2 ¥3IGNNN 3D1J1¥IVS WIUIINT 04 1¥043Y
27058419 -¥3IAWNN ACGNLS

SNOTLVIAIGQ QYVONVLS

HNY I

00°00Y /9 LTAY )
00°%6¢ /% W/98L
00°06¢ L/Y W/sLL
007227 1/9 W/%ll
00°0LY (WA W/ €92

SNOILVIAIO G¥VONVIS

SNV I

00°%LY L/g n/62e
00°S0Y \/g W/218
00°%%% L/€ W/ 108
00°L¢Y L/g W/9LL
00°96¢ 1/g W/sie

“NOI1VIAIQ QNVANVLS

N Y 3N

00°¢€6Y 1/2 Ww/Lie
00°69¢ L/72 /982
00°6SY V/2 W/ £8s
00°2%% V72 /092
00°¢2Y L7z W/6SL

SNOILVIA3Q QUVANVIS

NV 3N

00°s¢Y L/t LTAT4
00°6¢% /1 W/s28
00°60Y Lt/ H/£08
00°0SY L/ W/ 064
00°6%Y (YA} L14:7]

SHO "IN A008 4NOYHBNS X3IS/ON
TYNIWYIL /4n0¥Y TYHINY

A3INVYQ-3INOVYAS/1vE :S31I3dS

62196 VI '02S1JNV¥4 NVYS 30 01Q1S3¥d

d9 A¥3S HlVd ‘ddns S3¥ 40 AlQ

(SW9) SIHDIIM NVHA0 ILNT0S8Y Y03 SITISILVIS AYVHHNS HIUVISIY 40 JINLTISNI AWIY NYWE3ILLNT

Appendix N




~
+ 0

-

lorgan et al--1

N

&

062°0 2291 INOILYIA3O ONVONYIS
££2°1 SSL°6lL NV 3N
526° 1 189°61 00°2%S 1/€ LYAR Y
62172 g15°¢1 00°S8Y L/g W/828
108" 1 gv8° €\ 00°80¢ L/t W/492g
505”1 LLe-st 00°12¢ L/¢ H/g28
86971 50861 006°22Y% L/g w/128
28271 069° %1 00°24% 1/¢ /618
£98° 1 0%0°91 00°S€S \/s W/zi8
19271 v6%°21 00°60% \/¢ W/208
sii-2 61£°81 007029 \/€ /962
12671 £€8°61 00°€8Y \/€ W/ 181
§26°0 62€°2 :NOILVIAIQ QUVONVIS
£16°1 9¢1°91 INY I W
gE9° 1L S0%° 2L 00°L9S L/e W/S1L8
€£25° 4 00£°91 00°6SLS 1/2 W/608
10672 220°6} 00°20§ (WF W/gos
L 7L A 29921 00°86% t72 W/ 664
L€L¢ (FARFA 00°0LS W W/gE6L
12272 62102 00°20¢ 172 W/2el
226° ) 628°21 00°6%S 172 /L6l
025" 1 20%°81 00°05S \/2 W/LLL
€0%° 1 22 sl 00°92Y \/2 W/99,
9172 906" 61 00°08Y 172 W/L9L
169°0 ”"Ne°¢€ INOILVIAIO OBVONYIS
9912 122°91 ENY 3N
08s° 1 618°S1 00°206§ /1 W/228
gLg°2 111581} 00°€2S (WA} W/ %9
66L° 1\ r4 AP A 00°21LS (WAY W/508
26571 616741 00°8£S L/t /908
FATAR4 96541 00°82S L/ n/s6l
§86°2 08%°6 00°81¢ L/l W/S8L
6491 00%°81 00°29S 1/ W/0L2
806° | £0€°22 00°29S (WA W/ 6941
6191 86£°01 00°19Y (WA W/89¢
111 281 9487241 00°9€S (WA W/8ss
¥3IAIT SWHD "IN AQOE 4NOADANS X3IS/ON
AINGITY N331dS 13¥VIN IVYNINYIL /4N0¥D  IVYWINY
$3dAL AONIS §8-9NV-12 $31vQ 1¥VIS AONILS ATIAVA-INDVAIS/LIVY :$3133d
37135180VS TYNI4 ¥0J 13043 62196 ¥ "OJSIJINVIJ NVS 30 O1GIS3¥d
i :39vd 290584719 :¥3IAWNN AGNLS d9 A¥3S HIVd “ddNS S3¥ 40 AIG

88-130-82 -Q3ILN1Yd (SWI) SIHOI3IA NVI¥O 3ILINT0SAV Y04 SHILISILIVIS AUVWHNS HOYVYIS3IY 40 JUINLTISNI AWV NYW¥ILL3T

Appendix N




Morgan et al--117

SeS°¢ £€89°¢ €90°0 206°0 s10°2 oglt 9¢8° €1
8le’ g £56°Y ¥8L°0 21870 Lyg-e 028" 1L 89St
862" ¢ 666°¢ 4%0°0 2i9°1 %60°2 9t%° 1 928791
0st°¢g 6%.°¢ 450°0 948°0 r4 7.3 669° 1L 900°€1
849°¢ eLL’s £€0°0 098°0 0eL"Y 62¢°¢ eoeLi
2s0°¢ £94°Y 0s0°0 Zi9’o £06°1 94971 7.3 A 1)
889°2 187 ¢ 4%0°0 19671 €671 9¢8° L S06°L41
122°¢ 9s8°¢ 890°0 v€L°0 v6L° 1 2%%°1 s01L°91

SNOILVIAIO QU¥VONVIS

SNV AW

00°%LS YA
00°£8Y L/y
00" L6% L/y
00°06Y ¥4
00°98Y \/y
00°225 i/y
00°S8S L/
00°99Y \/9
00°8%S V/y
00°619 /Y

X3s/0N
TYHINY

NYW¥3113T

$31531 1YNIYaV Nivag ¥3IAIT  SHO " IM AGOE JNO¥IENS
A3INGIX N3314S 13V 3N TVNIWYIL /4noy9
:3dAl Ao0nis S@-DNV-12 *3I1VA 1¥VLS AGNLS AJTAVA-3INIVYLS/ LYY :S31234S
32141¥2vVS 1VYNI3 ¥O4 1¥0d3¥ 62196 VI "O2SIONVY¥I NVS 340 O1Q1IS3¥d
2 :39vd 270584719 :¥3IAWNN AGNLS d9 A¥3S NIVd “ddnS S3¥ 40 AlQ
88-120-82 :Q3LNIY¥d (SH9) SLHOI13M NVI¥0 3JINTOSEV ¥04 SITISILVIS AYVNMNS HOY¥VISIY 40 3INLTISNI AWNY

Appendix N




Morgan et al--118

S8-9NV- 12

3dAl AOGNLS

i :39vd
g8-120-92 :031NI¥d

25s2°0
£08°1L
98s°1L
0S6° 1L
00271
teLe
20971

$80°0
1sL°t
85871
68L° 1
85971
08L°t
12971

76270
16171
%9671
$59°4
80s° |
£00°2
§s0°2

68L°0
6€8°1
9¢9°¢
206° ¢
621°2
98471
FAY A

AINGIX

11070
890°0
£€0°0
$s0°0
%80°0
190°0
890°0

800°0
990°0
¢L0°0
120°0
2070
§50°0
190°0

200°0
%90°0
190°0
690°0
29070
%20°0
§s0°0

hoo 0
020°0
t20°0
650°0
82070
0.0°0
«no 0

JYNI¥QY

*31va —¢<hm Aanlis

088°0 615" 8
§¢8°0 ogL 1t
266°0 29974
6£8°0 £8¢°6
26870 926°6

1¥V3IN
¥IAI

€ YIBWNAN J1J1YIVS WIYILNI ¥04 1¥043¥

2%04584719

SY3IBNNN AQNLS

(SW9) SLHOI3M NVI¥0 IINTOSEY ¥O4 SIILSILVIS ANVHNNS

010°0 NOTLVIAIQ QUVANVILS

selo SNV I

£€L°0 00°s¢ (Y44 4/606
671°0 00°£9¢2 (Yh4 jd/oee
azil'o 00°%%2 L/y i/sl8
1£1°0 00°892 \/y /898
gEL°0 00°2%2 v/ i/6¢8
800°¢C .30—~<_>mn QYVONYLS

62170 NY 3N

££1°0 00°282 L/€ /188
27470 00°8%2 \/e /598
2zL°0 00°s£2 (941 /€98
¥2L1°0 00°s42 L/€ /998
%2170 00°8s2 L/g /259
610°0 .xo_~<_>wa QY¥VANVLS

92L°0 N Y I W

gLL°0 00°5£¢ L/2 1/668
62’0 00°8se 172 /€28
001°0 007822 L/2 /158
£SL°0 00°s42 L/ i/6%8
ogL°0 00°122 L/ i/8¢8
820°0 SNOILVIA3Q QYVANVLS

s9L°0 NV IN

80270 00°8%2 L/t /106
451°0 00° Y0t /1 /558
9L1°0 00°162 /1 i/9¢¢
9£1°0 00°042 L/t 4/058
691°0 007042 /1 /€98
S3I¥VAD SW9 °IR AJO8 4NOY¥SENS X3IS/ON

4<z_:¢wp \a30¢a TVHINY

»m4:<c w:u<xam\h<u $$3133d8

621%6 ¥I ‘0ISIINVIY4 NVS 30 0101S3¥d
d9 Ad3S Hlvd ‘ddNS S3¥ 40 AldQ
HOW¥VY3S3Y¥ 40 IINLTISNT AWYEY NVWE3L1131

Appendix N




Morgan et al--119

13dAl AGNILS

\\[

%2170
19871
61871
98671
626°1
L5671
906°1
20671
2981
8%L° 1
91671
856° 1

%0170
10871
e¢8° 1
66°1
273"
98t
898°1
13 VAN
Y9671
Y871
Y08°1
€81

{E1°0

808"
098°1L

1671

626° L
619°1
99¢°1
18671
10l°1
19871
gig°l
(27301

%2070 650°0
040°0 €770
450°0 91%°0
19070 69570
860°0 2%%°0
9£0°0 81s°0
990°0 00$°0
6S0°0 98¢°0
6LL°0 oLs"0
£50°0 9¢%°0
190°0 6%s°0
280°0 82%°0
8i0°0 0S0°0
180°0 ¥87°0
$20°0 0s%°0
28%°0
00L"0 10570
£90°0 9L%°0
2070 409°0
coL°0 %0$°0
190°0 22770
$90°0 99%°0
%0170 18%°0
160°0 458%°0
92070 tsi°o
2.0°0 06S5°0
9¢L°0 92570
92070 266°0
990°0 99s°0
29070 8€5°0
S.0°0 19%°0
890°0 S09°0
S20°0 61670
££0°0 £06°0
0070 $59°0
090°0 S€5°0
LEERT-}
TVN3¥aY
$8-9nv-12

$31va 1¥V1S AQNLS
33141¥IVS TVYNIJ Y04 L4043V
27058470 :Y¥3BHNN AONLS
(SH9Y) S1HOI3IM NVYYO 3IINTOSAV 04 SIIISILVLEIS ANVWHNS

621°0
690° 1
920° 1
£10°1L
082°1
geLt
45670
9246°0
682°1L
01670
690° 1L
0%0°1

s¢2°o0
S60° 1
0co°1
tvo°i
12071
9%.°1
%4670
S%0°4
11670
§90° ¢
%6670
980°1

601°0
6%0°1L
660°1L
1$6°0
Z9nct
240t
106°0
968°0
6g2°1
61071
990°1
060°1L

91470
99876
1£9°6
sg0- ol
881" LI
¥i9°0l
11876
8Ly 6
26%°6
$95°8
96S°6
s20°0lL

889°1
91876
ste ol
066° S
¥9L°6
6lL°L
0£6°01
689°6
6
9sE” Ll
L1g8°8
g.9°01

18970
£se° 01
o%¥2 ot
919° 1Lt
282701
£SLT 1L
L€L°6
09676
gLe ol
28976
¢is57 01
62876

¥3AI

§€0°0
5170
660°0
2o
99170
19170
91170
s2L°0
9ie-o
21170
9iL°0
g€l 0

£€90°0
ssLo
21170
625°0
2st o
giL"o
9¢L°0
290
131
tiL°o
15170
£eL°0

1£0°0
seL°0
68t"o
gL o
6¢L°0
gLL°o
20L°0
860°0
£EL°0
coL"0
060°0
951°0

CNOILVIAIQ OQ¥VANVLS

NY 3N
00°862
00°28¢
00°SS¢
00" %2¢
00°€i€
00°£0¢
00°%1¢
007192
00°¢0¢
00°262

INVY 3N
00°1LLe
00° %62
00°62¢
00°662
00°29¢
00°0LE
00°262
00°sS¢
007022
00°22¢

INOILVIAIQ QYVANVLS

NV 3N
00°0%¢
00" %42
00°92¢
00°6£¢
00°S0€
00°0l€
00°6£%
00°6L2
00°LEg
00°2%¢%

TYNINYAL

A3TINVAE-3NOVALS/LVY
62196 VD ‘0JSIINVY¥4 NYS 4O 0iQIS3I¥d
d9 A¥3S HIVd

\/g
(949
L/t
\/€
/g
L/€
1/g
L/€
1/€
L/g

1/2
L/2
1/2
1/2
L/2
L/72
172
L/2
1/2
L/

L/
i/t
L/
L/
L/t
L/
(WA
L/
74
L/

S3I1YYAO0 SW9 “LA A008 d4NO¥IANS
/dnoy9

SNOTLVIAIQ QYHVANVIS

/€06
/968
1/128
/9.8
/%98
/098
3/¢58
/598
/098
/158

X3S/0N
TYNINY

:$3133dS

'ddns S3¥ 40 AIQ
HOYV3ISI¥ 40 JLNLTISNT ANYY NYNY¥3ILLIID

Appendix N




Morgan et al--120

L9170 600°0 670°0 tiL-o SEL°O 290°1 gL%°0 .zo-p<_>mn QYVANVIS
888°1 €90°0 116°0 es8” | 9¢6°0 L8 6 6s2°0 SNV I N
026°1 S20°0 $9%°0 Lt6l°t 006°0 898°6 £0L°0 00°£62 L/y 4/906
492°4 850°0 %28°0 28t SS0°1 662° 8% siL’o 00°5682 it/ /268
61172 1£S°0 2s0°2 189°0 61 °01 LAA 00°22¢ /Y /268
009°1 2s0°0 6£7°0 leg2-t £99°0 68€°2 £21°0 007192 L/ /168
68L°1 120°0 §L7°0 61871 46470 134 AN 68170 00°082 i/ 1/688
£26°1 $90°0 96570 %%6° 1 $66°0 sv8° 6 ¥9L1°0 00°68¢2 Y44 4/588
096° 1 £€20°0 2058°0 964"t 126°0 69176 oyL°0 00°$9¢ L/ 4/298
15671 450°0 £€25°0 YL 690° 1 ci6° 0t 2o 00°21¢ /Y 4/65%
10671 1s6"0 865°0 49671 621 £20°04 £11°0 00°562 v/ /958
688°1 990°0 c—m.o 016714 9%6°0 6L9° o seEL’o 00°9L¢ —\¢ /158
A3NQIN zuwdam 1YV3IN SITYIVAO SHO "IA AQOS8 u:ozonam X3S/0N
TYNINOY z.<gu ¥3AL1T a<z_x¢m~ /4no¥Y IVRINY
13dAl AQNLS sg-9nv-12 .u—<o 13v1S »a:hm »wa:<a INOVYdS/1VvY mm-uwum
JI141¥IVS VNI ¥04 130d43¥ 62196 VI ‘OJISIINVE4 NVS 40 O1QISI¥d
Z 39vd 270584719 :¥IGWNN AGNLS d9 A¥3S HIVd ‘ddns S3¥ 40 AlQ
88-120-42 :0G3ILINIYd (SHH) S1KRYIIN NVINO 3IINTOSAY ¥OJ SIILSILVLIS AYVYWHNS KI¥VIS3IY¥ 40 31NLILISNI AMNY NYN¥3L11I)

Appendix N




Morgan et al--121

45070 620°0 100°0 420°0 0€£0°0 6L0°0 28L°0 INOILVIAICQ QY¥VANVIS
Liz°o %69°0 %10°0 061°0 s8%°0 80£°0 gle’ g NV 3N
6lL°0 1270 sto°0 %61°0 66%°0 6Lg£°0 £2¢°¢ 00°00% L/y W/9ie
854°0 289°0 210’0 Sste'o 08%°0 62¢°0 t2e°s 00" %6¢ L/y H/v8L
199°0 92L°0 S10°0 97170 415870 yie’o 0lL°g 00°06¢ L7y W/8LLl
90470 $69°0 §10°0 oLezo L£9°0 062°0 6%2°¢ 00°22% L/ LIAZY]
169°0 169°0 Si0°0 Y8170 16%°0 982°0 629°¢ 00°0LY L/y W/ €9l
690°0 8%0°0 100°0 0£0°0 £€0°0 6£0°0 45¢°0 SNOILVIAIO QUVANVIS
9170 $89°0 cLlo’o s91L°0 14%°0 99¢°0 192°¢ NV 3N
AT 8£9°0 Zi0°o 48170 16%°0 60€°0 £28°2 00° 9Ly L/g w/628
€180 969°0 %10°0 €71°0 69%°0 80£°0 8LZ-°¢ 00°S0Y 1/¢ W/LL8
169°0 6£L°0 Zio’o gLeo 25%°0 84¢°0 2l9°s 00° 7%y L/g /108
229°0 £€9°0 otoe°¢ 5170 22770 76£°0 2Y9°¢ 00°28Y L/g W/9LL
€470 02L°0 210’0 LsL°o 4058°0 26£°0 2%0°¢ 00°96¢ L/t W/gLL
§20°0 220’0 100°0 €L0°0 %£0°0 $%0°0 oiL 0 NOILVIA3IQ GYVANVIS
20470 $04°0 £10°0 %61L°0 16%°0 1£€°0 962°¢ NV I
20L°0 612°0 2L0°0 061°0 0Ls°0 20%°0 sve°¢ 00°€0% 172 W/Lie
0%L°0 170 S10°0 §t2°0 1%$°0 19€°0 £60°¢ 00°69¢ V72 W/98L
699°0 929°0 20’0 s8L°0 $9%°0 €0£°0 9.¢°¢ 00°6SY L/2 w/s8e
%69°0 92470 %L0°0 zgL’o 29%°0 262°0 12z°¢ 00°2%% 172 W/09L
%0470 069°0 £10°0 261°0 4770 ¥¢€°0 9£e°¢ 00°¢€2Y L/2 W/652
82070 960°0 100°0 220’0 220°0 £€0°0 202°0 SNOILVIAIQ GYVANVLS
889°0 689°0 £10°0 s81°0 69%°0 90§°0 0%2°¢ Ny 3w
2Ll 0 401°0 %10°0 S61L°0 ¥8%°0 7170 8£6°2 00°sgY L/l W/928
445670 8€9°0 €10°0 SSL°0 $9%°0 49270 2zt 00°6¢Y /1 W/s28
£99°0 289°0 4% 641°0 S6%°0 682°0 602°¢ 00°60Y /1 W/§08
9.9°0 294°0 710°0 £eL’0 §4%°0 90¢°0 99¢°¢ 00°0SY L/ /062
18470 204°0 ?10°0 ste'o sZ%°0 9s¢°0 SiY°¢ 00°6¢Y /1 Wn/88L
$31831 TYNIYOY NiVY8 ¥3IAIT  SWO "IAM AQO8 dnO¥YENS X3IS/ON
A3INGIX LEEREH] 1YVY3IN TYNINY3L /d4noys TYHINY
13dAl AGNLS $8-9NV-1Z :31VQ 1¥VLIS AQNLS AJTIAVO-3INIVELS/1VY :S31D3dS
2 YIGRNN 3ID141¥IVS WINILINI ¥O4 1¥Od43N 621%6 ¥) '0J2SIJNVY¥4 NVS 4O 0101S3¥d
I :39vd 29058419 :¥IGNNN AGNLS d9 A¥3S HIVd 'ddNS S3I¥ 40 AlQ

$8-120-82 :Q3LINI¥d Ol1VY¥ LHOI3IA AQ08 OL NVONO X Y03 SIIISILVIS AYVHHNS HI¥V3ISIY 3O FUINLILISNI AWYY NVYHYILLIIT

Appendix O




Morgan et al--122

€270 201°0 £00°0 12070 eLito 2¢%0°0 161°0 SNOILVIA3Q QY¥VANVIS
90L°0 %69°0 0lL0°0 Lo 68%°0 29¢°0 000°¢ INVY I W
1%9°0 %€9°0 800°0 88L°0 9L€70 2se’0 89872 00°4%S L/t W/ igg
25970 gli9°0 210°0 19170 £6%°0 6£%°0 48172 00°58% 1/¢ w/e2e
2LL°0 829°0 600°0 9sL°0 92.°0 SSE°0 92L°2 00°80S L/€ W/4ee
129°0 69570 800°0 €22°0 9L€°0 682°0 6%6°2 00°12s§ L/€ n/g28
2590 9%6°0 %10°0 95170 42%°0 71£°0 fle'e 00°41% 1/€ LTAY4:
22870 £6S°0 800°0 %7170 82%°0 £9¢°0 080°¢ 00724 \/€ W/6L8
18970 §65°0 €10°0 €SL°0 265£°0 89¢°0 866°2 00°S€S 1/€ w/z18
6%9°0 0£9°0 100°0 451°0 £2%°0 £0£°0 $S0° ¢ 00°60Y% L/€ W/zos
25§70 0%9°0 oL0°0 691°0 0s£°0 L9e°0 55672 00°029 (A W/962
09¢°1L £89°0 410°0 96170 S%7°0 sig’o 8L2°¢ oo geY t/¢ W/ 182
oLL"o loL°0 %20°0 800°0 890°0 goL°0 i9%°0 INOILVIA3Q QNVONVIS
699°0 9%69°0 610°0 ssL°o €2%°0 Si£°0 s ¢ NV 3N
129°0 %6570 400°0 IS0 08¢°0 £0£°0 l12°¢ 00°1%S 1/2 W/sL8
099°0 259°0 600°0 0%4°0 40%°0 s0¢°0 s9L°¢ 00°StS V72 W/608
819’0 $96°0 110°0 85170 209°0 246°0 %46°2 00°20% 172 W/g089
t£9°0 289°0 oLo°0 85170 40970 962°0 9572 00°86% L/2 w/66L
8¢L°0 2L 0 920°0 09t°0 62%°0 6£€°0 i9¢°¢ 00°0lS 172 W/g64
906°0 %69°0 oLo0°0 95170 28¢°0 296°0 6107 % 00°206s L/2 W/264
9%9°0 S94°0 110°0 76170 0.¢°0 29¢°0 5e°2 00°6%S Lre w/164
96%°0 06S°0 $80°0 isit o (3:2 91 11:2 PAZ 38 00°08S 1/2 W/is2
%¢9°0 %99°0 0L0°0 0170 9170 s62°0 0%2°¢ 00°9LY L/2 w/991
01270 999°0 %10°0 0siL°0 $S%°0 19%°0 rige° ¢ 00°08Y L/2 W/ L9L
00L°0 £2L°0 920°0 9s2°0 €50°0 %2L°0 $09°0 SNOIIVIA3Q GUVANVLS
%¢9°0 069°0 gLo°0 892 0 90%°0 s0¥°0 1s0°¢ NV I M
6£9°0 099°0 Lio'o %170 20%°0 sie’o0 f9L°¢ 00°20¢S (WA n/2ze
699°0 91L°0 800°0 8¢l o0 %0%°0 £99°0 868°2 00°£2S (¥4} W/vie
0¢s°0 2l9°0 oio0°0 9€L°0 02%°0 16£°0 g8ve°¢ 00°21s L/ "n/s08
195°0 089°0 %21°0 89570 962°0 e’ 00°8¢S (WAl W/ 908
£6%°0 S09°0 £80°0 6S1L°0 %8%°0 9.%°0 %90°¢ 00°84S i/ W/s6L
04470 229°¢ 2io"o £21°0 £9¢°0 946°0 0€8"1 00°8LS (WA W/s82
L1570 286°0 %1070 0si°o $9¢°0 20€°0 y9¢°¢ 00°L%S i/ W/ 0L
829°0 949°0 600°0 IsLt°o0 92£°0 18270 7¢6°¢€ 00°Z9S L/t /692
984°0 220"t 0Lt0°0 68.°0 £8%°0 80e°0 9522 00°19Y /1 W/894
204°0 299°0 oLo°0 74270 sY%°0 19970 SeET e 00°9¢¢S /1 Wn/8se
$31831 RALER L) NIvye ¥3IAIT  SHY "IN AQO8 dNO¥YENS X3IS/ON
AINGIN N337dS 1Yv3N TVNINYIL /4noY¥9 TVKINY
$13dAl AQNLS $8-9NV-12 :31VQ 1¥ViS AGNLS AITNVO-INDVYLS/1VE :531D3dS
3I141¥8IVS TVNI4 304 13043 62196 ¥ ‘0JISIINVYY NVS 40 0101S3¥d
I :39vd 29058419 :¥3IAWNN AGNLS d9 A¥3IS HIVd 'ddNS S3¥ 40 AlQ

88-100-92 -GILINIY¥d OIlv¥ LHDI3A A008 O1 NVO¥O X ¥0J SIILISIIVIS AYVHNNS HO¥VY3S3Y 40 JINLILISND AWIY NYWY3ILLIT

Appendix O




Morgan et al--123

2.0°0 £€9L°0 600°0 180°0 Y€1°0 0%0°0 ¥22°0 SNOLLVIA3O QGYVANVLS
1§9°0 921°0 f10°0 S61°0 $%9°0 12¢°0 61" ¢ SNV 3N
9£9°0 149°0 1L0°0 €S1L°0 66¢€°0 962°0 SL6°2 00°%LS L/y W/gLe
99470 199°0 oLo°o 89170 28970 162°0 962°% 00°£8Y L’y W/gLe
022°0 602°0 600°0 ¥81°0 oLY°0 2s£°0 gig e 00°16Y /Y W/oL8
42970 tio°t 8£0°0 991°0 82%°0 082°0 00Z°¢ 00°06% L7y Ww/208
649°0 219°0 6to-o 2¢£°0 LEY"O $62°0 658°¢ 00°989% LYy W/908
Z%9°0 8LL°0 lio°0 g91°0 0.¢°0 §2¢°0 6%%°¢ 00°22S L7y W/864
629°0 186°0 900°0 29170 608°0 86870 856°2 00°S8S 17y W/ 682
£S9°0 gio°l 1i0°0 lgL°0 40%°0 85¢°0 960°¢ 00°89% L7y w/2el
16970 ¢%9°0 600°0 65£°0 09¢°0 SELE°0 192°¢ 00°8%S L/ W/S94
229°0 €%2°0 £10°0 t91°0 99¢°0 8L2°0 887°¢ 00°615S Y44 n/292
$31831 TYNIYOY Nivys YIAIT SWO ° 1A AQO8 4NO¥IENS X3IS/ON
A3NGIX N3374S IR LEL TYNINY3L /d4no¥o IVHINY
13dA1 AONLS S8-9NV-12 :31VQa LAVLIS AONLS AJTAVA-INOVYLS/1VE :$3I[I3dS
3I141¥IVS 1VNIJ ¥O4 1¥043N 62196 VYO ‘0JSIONVES NVS 40 0101S3¥d
Z *39vd Z2%0S8d19 S Y3IGWAN AGNLS d9 AY¥3S WiIVd 'ddns S3I¥ 40 AJO

88-100-82 :031INI¥d O11VY 1HOI3M AGOS O1 NVO¥0 X ¥04 SIILISILIVIS AYVMNNS HI¥VISIY 4O 3IINLILSNI AWIV NVWIILLIIT

Appendixz O




$3dAL AQNLS

I *39vd
88-120-82 :Q3LNIYd

Morgan et al--124

090°0 900°0 0£0°0 $¢£0°0 6£0°0 69£°0 £00°0 SNOILVIAIQ QUVANVLS

14°0 42070 §02°0 $2L°0 6%¢°0 96s°¢ %S0°0 NV 3N

$49°0 1£0°0 922°0 £€94°0 €170 680° ¢ 450°0 00°s¢2 L’y 1/606

194°0 1200 fiz°'0 £02°0 9££°0 919°¢ 15070 00°¢€92 (A /088

269°0 9€0°0 26L°0 8el’0 20£°0 g2y’ ¢ 0s0°0 00°%%2 L’y /5.8

0L8°0 £20°0 9£2°0 $249°0 £0%°0 oLL™Y 15070 00°89¢ L/y /898

7990 820’0 0%L°0 $%2°0 1 T4 Y 9£S° ¢ Ss0°0 007292 vy i/6¢8

sg0°0 %00°0 8L0°0 450°0 $20°0 102'o0 s00°0 INOILVIAIQ QYVONVLS

949°0 920°0 96170 92.°0 25¢7°0 G8Y° ¢ 050°0 NV I N

659°0 9¢0°0 £61°0 089°0 65¢°0 oZe°¢ 2%0°0 007282 L/g 3/188

12470 620°0 6L2°0 182°0 %s¢°0 6£8° ¢ 450°0 00°8%2 \/g /6989

904°0 L£€0°0 20270 022°0 Y%€°0 r7A A 2s0°0 00°s¢2 /g 4/¢98%

499°0 020°0 691°¢C 759°0 S$ese"0 gle°g $¥0°0 00°542 L/g 1/998

899°0 %20°0 161°0 82.°0 SLeE"0 SL%° ¢ 8%0°0 00°952 L/g /558

6%0°0 £00°0 020°0 85070 $%0°0 182°0 %00°0 !NOILVYIAJIQ QUVAONVLS

£69°0 520°0 s6L°0 99.°0 ¥s¢°0 159°¢ 0s0°¢ NV IN

999°0 920°0 %0270 %11°0 61¢°0 619°¢ 0s0°0 00°5¢2 1/2 1/668

L%9°0 420°0 26170 Ll o £€€°0 AT RN 0so°o0 00°852 L/2 1/¢€18%

0970 820°0 t91°0 Y¢8°0 gse’ o 6L2°¢€ %0°0 007622 1/2 47159

82L°0 120°0 $02°0 689°0 67870 9L9°¢ 9s0°0 007622 L/2 3/6€8

8sL°0 020°0 €£12°0 124°0 2¢%°0 690" % 8%0°0 007122 L2 /8¢8

0%0°0 %00°0 21070 450°0 2¢0°0 €6L°0 %1070 CNOITLVIAIQ Q¥VANVLS

599°0 920°0 602°0 969°0 2ze’o0 999°¢ 090°0 SNV AN

099°0 620°0 861°0 69170 §SE°0 65%°¢ 980°0 00°892 /1 /106

429°0 610°0 1z°o 109°0 t£2°0 8/9°¢ 2s0°0 00°Y0¢ {71 /5589

2£L°0 22070 S61°0 %219°0 1970 86" ¢ 090°0 00°162 WA 17948

199°0 920°0 %22°0 0€L°0 Lie"o Si%°¢ 0S0°0 007022 L/ /058

£79°0 220°0 11Xl 61270 0gg°0 9L9°¢ 56070 007022 L/ /€98

A3INGLX N3I31dS 1¥V3IH SITYYAO SHD "IA AQ08 dNOYDBNS X3IS/ON
TYNIYaY Nivyg L ELR TYNIWY3L /dnoyo TIVHINY

S8-9NV-12 :31VQ0 L¥VLS AQNLS AJIAVA-3INOVYLS/ LYY :S3133dS

62196 V) '02SI1INV¥4 NVS 40 0O101S3¥d
d9 A¥3S Hivd ‘ddnS S3¥ 40 AlQ
HIY¥V3IS3Y 40 FLINLIISNI AWNY NYW¥31131

€ ¥3GWNN 32131¥3VS WIYILIN] ¥0J 1¥0d3¥
270584710 :¥YIBWNNN AQNLS
Ol1VY¥ 1HOI3M AQ08 OL NVOUO X 304 SI1ISILVIS AYVWHNS

Appendix O




Morgan et al--125

t3dAL

220°0 200°0 220°0 £90°0 220°0 19t°0 oL10°0
%%99°0 £€20°0 9SL°0 £L9°0 160 682° ¢ syo'o
S29°0 610°0 oYL°0 1£9°0 %9¢°0 %¢2°¢ €¢0°0
£€99°0 2¢0°0 G6L°0 165°0 66¢°0 666° ¢ 0%0°0
0€9°0 820°0 52170 £€96°0 19€°0 2S¢ 1%0°0
$86°0 tio°o o9L°0 %09°0 8v¢e°0 962° ¢ 0s0°0
£65°0 120°0 091°0 609°0 90£°0 SEL° ¢ 1§0°0
L1970 6L0°0 L21°0 829°0 r <4 3] g0t "¢ 1%0°0
929°0 g¢0°0 294°0 £6S°0 Li%°o0 £c0°¢ 690°0
L€9°0 020°0 9170 029°0 6%£°0 282°¢ $%0°0
9s8°0 2¢0°0 I8L°0 2¢9°0 £€S€°0 991" ¢ 8¢0°0
6£9°0 82070 291°0 12970 95€°0 £EY° € 290°0
802°0 0070 9L0°0 950°0 680°0 €LY°0 €20°0
$69°0 920°0 y6L°0 826°0 26€°0 22672 0s0°0
£09°0 %20°0 s7L°0 164°0 82870 G682 ¢ 8¢0°0
£€92°1 %9L°0 $99°0 %6870 28072 2LL°o
0L9°0 1£0°0 9sL°0 94%s°0 0gg’0 %00° ¢ 1900
9%9°0 120°0 L91°0 91970 26%°0 A% A4 0%0°0
8870 020°0 S9L°0 605°0 592°0 8.6°2 L£0°0
099°0 £€0°0 £91°0 6$5°0 2%¢°0 sl g 260°0
gL9°0 12070 ?%1°0 9¢s°0 21870 021" ¢ €S0°0
615870 g10°0 92L°0 61¢°0 00¢°0 661°¢ 1€0°0
98.°0 6£0°0 08L°0 899°0 89¢°0 1227 ¢ 1S0°0
009°0 82¢0°0 0%L°0 €48°0 r4 S ] 692" ¢ 190°0
%9L°0 200°0 %90°0 6.0°0 820°0 8¢°0 600°0
19970 £20°0 g88L°0 21670 0€L°0 0L2°¢ 6%0°0
£€9°0 0%0°0 SSL°0 196°0 £2¢°0 2l ¢ 960°0
92171 820°0 29¢€°0 2eL’0 29¢°0 6£2°Y 8%0°0
285°0 020°0 SZL°0 §66°0 25870 82¢° ¢ £90°0
065°0 gL10°0 651°0 S6%°0 LEE°0 062°¢€ £€0°0
1§9°0 §20°0 1St 0 f1S°0 16270 06L°¢€ £€0°0
019°0 220°0 S61L°0 199°0 682°0 %80° ¢ 2¢0°0
$%9°0 2¢0°0 £€51°0 206°0 §9¢°0 %90° ¢ 6€0°0
9%9°0 2L0°0 08L°0 099°0 s9¢°0 0l%°¢ 2€0°0
4%9°0 120°0 g61°0 6%6°0 22¢°0 261" ¢ 120°0
96570 210°0 %6170 20870 £0¢°0 198°2 S%0°0
AINGIN N331dS 1¥V3IH SITYVA
TVYNIYQV NIvyd ¥3AL1
AGNLS $8-90v-12 ©31vQ L1¥VIS AGNLS
I21414I¥S TVYNIJ ¥04 L¥0d3IY
1l *3%vd 290684719 :¥3IGNNN AONLS

88-1200-22

tQIINTEd

Ollvd¥ 1H9I3M AGOE Ol NVDY¥O X ¥04 SIILSILIVIS AYVHHWNS

INOGILVIA3O GYVANVIS
NV 3N
007862 /g
00°282 L/g
00°5S¢ /¢
00°%2¢ L/¢
00'glg (WA
00°€£0¢ 1/
00°%1L¢ t/€
00°192 1/¢
00°£0¢ L/g
00°262 /g
"NOTL1VIAIO QY¥VANVIS
NV IN
00°LLE 172
00" %62 172
00°62¢ 172
00°66¢2 \/2
00°29¢ 1/2
00°01¢ V72
00°262 172
00°SS¢t /2
00702 1/72
00°.2% 172
SNOILVIAIQ QYVANYLS
NV 3N
00°0%¢ L/
00° %42 i/t
00°%2¢ L/
00°6%5¢ /1
00°S0% L/
00°0LE L/
00°6£¢€ (WA
007622 L/
00" Lgg L/t
00°4%¢ L/

0 SHY "IAM AQ09 dNO¥9BNS

TYNIWAIL /dnoys

A3ITNVO-3INOYYLS/1IVY

4/206
i/¢88
/9.8
1/2.8
/118
4/028
/958
/698
/198
4/2¢8

1/906
4/668
1/%68
i/¢68
1/888
/988
i/8%8
/198
1/9%8
3/9¢8

/506
1/968
/118
/9.8
/998
/098
/€58
/598
1/0%8
4/1¢8

X3S/0N
TYHINY

:§31034S

62196 V2 ‘0JSIINVY¥S NVS 40 01QIS3¥d

d9 A¥3S Hlvd

‘ddns s3¥ 40 AlQ
HO¥V3IS3¥ 40 ILNLILISNI AMYVY NVYW¥3ILL3IT

Appendix O




*3dAl AQNILS

2 *39vd
89-100-42 :03INI¥d

Morgan et al--126

0%0°0 £00°0 9L0°0
259°0 220’0 L2170
§59°0 920°0 esL o
02¢9°0 0¢0°0 98L°0
859°0 191°0
%99°0 2¢20°0 2gL o
6£9°0 §20°0 0lL°0
£89°0 2¢0°0 261°0
0%L°0 820°0 16170
219°0 810°0 S9L°0
9%9°0 21070 £02°0
865°0 12070 19L"0
A3NQLX N331dS
A LER I}
$8-9NV- (12

2%068479

NIvYe
©31va 1¥V1S AOnls
33141¥2VS TYNI4 Y04 1¥0d3Y
SYIBHWNN AANLS

L¥V3H

d3A1T

OIlVY LHOI13IM AQ08 OL NVOYO X d04 SIILISILVIS AYVHHNS

SNOILVIA3Q GUVANVIS
NY 3 M

00°€£62 L7y
00°s82 (WA
00°22¢ VY
00°1%¢2 L7y
00°082 \/y
007682 179
00°592 (WA
00°L21¢ (WA
00°S62 V/y
00°9L¢ /Y

TYNIWY3L /4n0¥9

A3INAYQ-3INDVILS/ LYY
62196 Y3 'OJSIINVY¥4 NVS 4O 01Q1S3¥d
d9 A¥3S HIVd 'ddns S3¥ 340 AlQ
HO¥V3ISIY¥ 40 IINLILSNI AWYY NVH¥3ILL13D

e e m s e e 4 8 e e e e eaee et e e e aPeocmanatre ammemaeen s e s enaee s hmememeeeeas st cueceuesmeenmeneoesunenoeoeaerne ettt eant ...

S3IYVAC SHO "IN AQO8 4NOY¥SENS

X3S/0M
TVHINY

*$31J3dS

Appendix O




Morgan et al--127

82/.°61 si8°¢ 262°0 86572 000°0 LEL"Y $82°9%$ INOILVIAIQ Q¥VANVLS
2917471 8SETEYl vl6°2 815°65 000°00L 2%5°%9 9927989 NV 3 H

Z9L°9sL 88.°¢%l 900°% 826°8¢ 000°00F 8.8°€9 2£6°S99 00°00¢ V79 W/9L8
CLL LSt 2L0°27t Lg£8°C 028°%% 000°00L 255°89 612°0.9 00" %6¢f L/y W/ 984
¥92°221 9S7°0%1 SL6°2 60¢°82 000°00L €8.°09 1687219 00°06¢ L/ W/8lL
£96°191 652767 WiETS $Y0°8Y 000°00L 952°99 010°€%L 00°22% L/Y W/ 9L
2l672gl  SLLT0% 6L6°2 889°/¢€ 0007001 2%2°8s 629782l 00°0LY /% L1417

7687218 92L°21 16270 %69°L 000°0 160°6 08%°¢2t SNOILVIA3IQ QUVANVLS
6617251 280°9%1 %£5°¢ L2e"s¢  000°00L @BlY°€L y0L°L0L NV 3N

6,0°¢%L 9127821 08£°¢ 999°LE 000°00L 991°29  959°L9S 00" %LlY L/g W/628
20e"€2L %6878 6%6°¢ 295°0¢ 0007001 999°S9 60£°989 00°S0Y i/¢ W/LL®
£8L°YSL 999789l 06S5°¢ 4$2°8%7 000°001 $99°¢8 909°86L 00°%%Y \/g W/Loe
789°5%1L s9e°8Yl glve 9/9°9¢ 000°00l ©€L°8L B62°%S8 00°.%Y L/g W/9LL
6%L°9%1 1107291 o6g£€°2 9L1L°62 000°00% 2S2°LL 259°66S 00°96% L/g W/sle
£L0°9 £8.°8 £81°0 €S9 1L 000°0 198°9 s6i 29 SNOILVIA3IGQ QYVANVLS
962°€%1L 900" %%l S69°¢ l6%°65 000°00L 98%°89 £%£°999 NV 3N

6%s°2¢1 2007191 2ev°e 2¢2°2% 0007001 291764 190°9¢9 00°¢0Y L/2 W/iie
28 9¢l  1e6°28l 16272 66.°6% 000°00L OLL°%9 O0fL°CLS 00°69¢ L/2 n/98L
%647 €71 §96° %91 0.9°2 99,768 000°001 2SL°S9 206°S2L 00°6SY 1/2 W/¢e8e
26£°0sL 216°9sl L%6°¢2 £9€°6E 0007001 982°¢€9 0667169 00°2%Y V/2 W/ 094
S69°L%L 1297991 11972 662°L% 0007001 %0L°0OL £69°669 00°%£2Y L/2 W/ 652

glo"1Z2  £00°9% 12e°0 %6579 000°0 £99°01 8El°64 INOTLVIAIQ QY¥VANVIS
LEE 291 9€S°291 11872 908°6€ 000°00L 82.°S9  625°%69 NY 3N

92€°6S1 066°S%1 S68°2 962°07 000°001 J£.°%9 %99°909 00°S£Y /1 N/928
1917921 $62°2f51 £98°2 $EE°SE 0007001 €65€£°26 82L°169 00°6%£Y 171 W/ 528
129°€EL %s9°221 o02v°2 292°9€ 000°00L 222°8S 6%0°8%9 00°60% (WA W/€08
6%€°2%1 S9€°09L 10672 21S°8E 000°00F ¢€8%°99 £29°80L 00°0SY L/t /062
SB6 9Ll 9L9°991 92¢£°€ %%9°05 000°00L ©6.°€f8 109°818 00 6£Y L/t W/88¢
$31531 VNI AQY NIvig ¥3IAIT SKWI "IM AGO8 dNO¥OENS XIS/ON
AINQIY N331dS 13V3H TVNIW¥IL /dN0¥Y  1YWINY
*3dAl AQNIS 68-9NV-12 :31V0 L¥VIS AGNLS A3INVA-3NDVALS/LIVY :S31D3dS
2 ¥IBNNN 3ID1J1Y¥IVS WINILINI 404 1¥0d43¥ 621%6 VI ‘OJSIONVYES NVS 40 01Q1S3¥d
I :39vd 29058419 :¥IAWNN AOGNLS d9 AY¥3IS HIVd 'ddnS S3¥ 30 AlQ
£8-130-82 :Q3LNI¥d OI4VY LHOI3M NIVY¥E O1 NVOYO X ¥04 SIILISILVLIS AYVHHNS HOYVISIY 40 3ILNLIISNI AWY¥V NYWEILLIIT

Appendix P




Morgan et al--128

§22°65  l91°8Ef  1%8°0 89%°2L 000°0 L€€°8L 692°1%L  SNOILVIAIQ QY¥VANYILS
Y2£°991L 6597651 48%°2 £0€£°LY 000°00) 99§°18 €L2°9lL NV I W
9%2°€02 1187002 6%5°2 929°6S 000°00L OES"LLL S98°806 00°L9%S L/g w/Lge
SLO" 991 LY 9%l %65°2 189°6€ 000700l S06°96 %62°Gl9 007589 \/g w/g28
622796 195798  €61°1 ¥5%° L2 000°00L Z9%8°8% 065°S.€  00°80S L/g W/928
SEL°991L  22L7isL g9l°e 2€8°19 000°00L 982°9L §ZL°i82 00°12S 1/€ w/g28
%11°251L 0097122 0%2°¢ 929°9¢  000°00L O0%S"€2 968°SLL 00°1.9 \/€ W/i1ze
166°9€1L S2TLTBEL S9L°L 9/9°€E 000°00L 206°%8 860°02L 00°/4Y 1/¢ W/6L8
892°291 6%2°1SL 0f£%°€ LL6°8E 000°00L /SZ°88 £21°%92 00°SES L/¢ w/zig
8SL°2€1L  Z21°8ElL S6%E°1 221°€E 000700 YSEL°Y9  SB9°SY9  00°60% L/€ W/208
2YL°251L 5067281 l®°2 48€°8% 0007001 S$99Y°26  Y61°9%8 007029 L/€ W/96L
L£9°S0E 09S €Sl €2L°¢ 020°%y 000°00i Z22°024 19.°95Z 00°€8Y 1/€ W/ 182
SEB°YE  9YLT9L L6279 SELY 00070 926712 2€L°%SL  NOILVIAIG QIVONVIS
9127191 1267991 69L°% 96L°25 000°00% 295°88 02%°092 N V I W
601L°S9L O0SE°9SL 698°L 659°6€  000°001 B80Z°6L 6567998 00°19%S 172 /518
0§%°2SL 8SY°091L 69172 2EY°9E  000°00L 6LL°SZ  Y1%°8LL 00°SLS 172 W/608
989°201 S68°9SL 69L71 20€£°92 000°00L 1L20°S6 2%8°€6% 00°.0§ 172 W/808
SE0°SSL 0297291 29572 9%6°9€  000°00) 9$.°22 222°S29 00°86Y /2 W/66L
022°18L 9£6°89L 9.0°9 2€2°.€ 000°00L Z20°6Z 22%Y°%8L 00°0L§ 1/2 W/S6L
9%2°L€2 LY97181 95672 612°0% 000°00L L%6° L%t 92%°250L 00°20§ 172 W/264
£69° %21 889102 920°¢ L19°LY 000°00L Z18°26 6S£°9§£9 00°S%§ 172 W/ L6l
622°0EL 6167951 068722 6BS6E  000°001 926°%2 S€0°648 00°0SS 172 W/ Ll
€£2€°2SL  L9Ll°%SsL w1872 096°0%Y 000°00L 6SR°0L 688°8LL 00°9.Y 1/2 W/ 992
L91°951L 0S%°99L 84672 286°2¢ 060°00L 1S£°86 0€9°82Z 00°08% 172 W/ L9l
BL9°0E 120°92 099°% €972 00070 JLL°0E  £89°S1Z  :NOILVIA3IQ QYVANVIS
29978S1L  6%0°LLL  992°Y 9€2°29 000°00L 12E£°00L S99°892 NV I W
LYL°6SL 9027991 829°2 250°SE 0007001 %E£°8 827292 00°20S L/ W/22e
0L9°S91L 6BS 9.1l 268" g892°%¢  000°00L 0S9°60L 0%8°9l1L 00°£2S L/ W/9i8
S$%2°921 8207091 02%°2 28€°2¢ 0007001 €42°€8 €49°.62 00°2LS 1/ W/s08
2927891 29698\ 962°€€  000°00L 6%9°08 68Y°806 00 BES v/ W/ 908
6497101 996°%2L 201°2L  I1S8°2§ 000°00L 626726 LSE°829 00°8.S L/t W/564
206°112 6267221 8Y£°¢€ 609°2% 000°00l 809°8SL 612°€05 00°8LS 1/ W/ 582
LEL°8SL  6E9°6SL 90.°€ 290°LY  000°001 9.0°%8 28¢°126 00°Z2%S L/ W/0LL
289261 £v2-l02 1i9°2 022°9Y 000°00l GSSLE0L 995°5021L 00°49S L/ W/ 692
LE8 291 SZZ°M12 81671 90S$°€91 000°001 G22°€9  92£°29% 00°19% L/ W/894
926°LSL 9847891 10€°2 2L9°09L 0600°00%L %¥0°%9L 2£8°6%. 00°9%S L/ W/8SL
s31s31 TVYNINaY NIvyE ¥3AIT SH9 "lM AQOS 4nO¥98NS  X3IS/ON
A3NQIY N331dS LYV 3H TVNINY3L /dNo¥9  IVWINY
$3dAl A0nls S8-9NV-12 :31VQ0 1¥VLS AONLS A3INVQA-3INDVELS/LIVY :S3123dS
331413IVS TVYNIJ ¥04 13043¥ 62196 ¥ ‘0JSI1JNVY¥4 NVS 340 0101S3I¥d
i 39vd 2%0S8d419 S 338WNN AQNLS d9 A¥3S HIvd ‘ddNS $3¥ 40 AlQ
89-120-82 :031INI¥d O11VY LHOI3A NIVYE 01 NVO¥O % ¥04 SIILSILVIS AYVHNWAS HOUVISIY 40 3LNLTISNT AWNY NVWE3ILLI

Appendix P




Morgan et al--129

19676651
77¢°SLL
2€9°Sit
€47 191
86%°L4S1
S6e° £l
684721
%69°091
652°9¢1
1187610

t3dA1 AONLS

2 +39vd
89-130-92 G3ILINIYd

925°8¢

sg2- 08l
¥92°891
968° 971
687221
73 X4
612 g%l
890" %61
0g0- 221
6827052
9527821
6867912

AINGIX

288° 1
6L6°2
08L°2
£2¢°¢
el 2
099°L
sv2-2
0s6°2
869°0
12972
Z8g°2
06L° ¢

TYNI YAV

%16°0%

00670

000°001
000°001
000°001
000°001
0007004
000°00¢
0007001
000°001
000°001
000°001
000°001L

€8-9nV-12 :31VQ 1Y¥VIS AQNiLS
32141¥0VS TVYNIJ ¥O4 L1¥043IY

2%058d19

SYIANNN AGNLS
OILVY LHOI3M NIVYE Ol NVOUO % ¥04 SIILSIIVLIS AYVHWNS

98¢€° 71
202° 8L
2027 %l
619°99
958758
225°8S
415789
0%6° L8
682°6%
120788
8s1°£6
61£°08

e 2lt
7827194
S$08°SYL
$56°95L
6%.°989
2LL°699
959° 644
e86°1£6
£64°59¢
28y 19L
1057206
46176001

Y31

SW9

SNV AN
00°%LS
00°¢8Y
00°16Y
00°06Y
00°98Y
00°22S
00°S8S
00°89%
00°8%S
00°61S

TVNINY3L

(WA
L/%
/Y
179
L/9
L7y
(WA
L7y

SNOILVIA3IQ QYVONVIS

"1R AQO8 d4NOY¥98NS
/4noyo

X3S/0N
TYHINY

AIINVA-INIVYLS/LIVY 3$3123dS
621%6 V) ‘O3SIINVE4 NVS 30 0101S3¥d
d9 AY¥3S HIVd 'ddnS S3¥ 40 AlG
HOUY3S3IY 40 3IINLILISNI AWYY NYWYILLA

Appendix P




Morgan et al--130

et gl 6%9°0 296°Y L00°0- 246°9 909" 8¢ 09%°0 SNOLIVIAIO O¥VONVIS
667766 142" yiv°82 0007001 £lE°8Y SSY°g6Y LYY L INVY I N
90%°88 690" % €957 62 000°00L S88°8Y 929°%0% 9l%°L 00°5¢2 /Y /506
61567501 9l6°¢ 45£°0¢ 000°001 182727 9SS°7lS £90°8 00°€9¢ L/ 1/088
299796  199°Y 000°92 000°00L L99°L% 22L°79% 8iL°9 00°%%¢ V79 /618
S76°611L 0.f°¢ 969° %% 000°001 €£19°6S 80S°809 69571 00°89¢ \/Y i/89¢%
61768 Yll° € 949712 000°001 819°¢Y 198°%4% 18874 00°292 VY i/see
gLy 9.£°0 94071 S€0°0 L1279 162°¢S 068270 SNOILVIA3Q QY¥VANVIS
629°86 915°¢ 8%0° 22 000°00L LY%6°8% LSE" 78 06879 INV IH
226°96 9Sl°% 8.¢2°82 000°001L ¢€%8°2S 026°Ll9S 8¢6°9 00°282 L/f 4/298
£09°16 $€9° ¢ 108722 000°001L SO06°%% £96°%2% L1271 00°89%2 1/€ 4/598
£69°1L6 086°% 202°9¢ 000°00L 999°%% €20°1SY Y%L°9 00°s¢2 V/g /€98
%96°86 1507 ¢ 26L°S2 000°001 226°8S 922°.0S €£68°9 00°S.22 (Y4 /998
§20°68 0S¢°¢ 990°L2 000°G0( /L9£°&Y 729°L4L% 90979 00°8Ss2 b/t /558
0%%7°1L1L 62%°0 g€ Y S€0°0 88674 0s9°2s 066°0 SNOILVIA3Q QI¥VANVLS
%05°¢6  827°¢ 98€°92 000°00L 6%8°2% 218°16Y 9LL°9 *NY 3N
620798 §58° ¢ 8Y¢°92 0007004 %S2°LY 2167 LY7 L6%°9 00°s¢¢ /2 4/66%
0%2°06 29L°¢% S%0°.2 0007001 268°9% 620°69% %£0°L 00°8s2 L/2 /€48
98£°08 s0€° ¢ 962761 000°00%f 2LS°0% 86L°€SY 0£€°S 00°s22 1/2 /1589
669°60L S06°¢ £92°62 000°001 099°0S %09°£¢S  v.0°8 00°S22 L/ i/6¢8
6917601 Si8°2 82%762 000°00L 826765 SISTL9S  £59°9 00°122 L/2 i/8¢8%
66£°6 90£°0 620°¢ 000°0 8i0°¢ 06%°%9 ££9°1 SNOILVIAIQ QUVANVIS
0L0°96 £49°¢ sel ot 0007001 %%2°9% 198712 ¢€59°8 SNV 3N
660°88  €£28°¢ 0%%°92 000°001 88€£°.Y% ¢86°19% 1021t 00°8%¢e L/ 1/106
9Ly"e0l 002°¢ 192°%¢ 000°00L O0%.°%Y 162°909 915°8 00°%0¢ 1/ /658
229°801 086°¢ 086°82 000°00L 2L9°0S LE0° %8S 08678 00°162 L/ 4/9%8
19%°06 0SS°¢ 629°0¢ 000°001 9%5°2Y Li8°SLY L68°9 007042 L/ 3/0$8
299768 e g 998°62 000°00t 2£6°S% g2l its £29°4 00°042 1/ /€98
A3INGLX N337dS 1¥VY3H S3ITYIVAQO SHD "1M A008 ANO¥IANS X3S/ON
TYN3IY¥aY NIVYy8 ¥3IA1T TYNIWYIL /dnoyd TYHINY
t3dAL AONLS S8-9NV-12 :31VQ L1¥VIS AONLS A3INVA-INDVYULS/iVE :$31D3dS
€ ¥3IANNN 3IDT41¥IVS WIYILNI ¥O4 1¥0d43¥ 621%6 VI '0JSIINVY¥J NVS 40 0101S3¥d
1 :39vd 2%058d19 :Y38WNN AQGNLS d9 A¥3IS Hivd ‘ddnS S3¥ 40 AlQ
88-120-82 -Q31N1¥d OIlvY¥ fHOI3M NIVYE 0L NVIAO X 304 SJIILISILVIS AYVHWNS HO¥V3IS3IY 40 IAINLIIISNI AWYVY NVYWEILLIT

Appendix P




Morgan et al--131

09£°€1L  l52°1 29€° Y 000°0 ¥88°9 cl€°8% 008" INOILVIAIQ GYVONYLS
08£°601 6S2°€ 229°62 000°00L 0S$°2S  §%Y9°0€£S 9££°2 INVY I W
560°66 %£0°€ 6£1°22 0007001 %09°%S  6.8°21S 692°S 00°862 L/ 41/206
LEL 9Ll S26°€ g2€°SE  000°00L ZBL°S9  €£S2°SY9 202°4 00°282 \/g 4/588
610°9LL 090°§ €16°22 000°00L 9SE°99 066°6.5 S09°'8 00°6SE \/g /929
9€6°96 0%8°1 699°92 000°00% 6£9°2S 229°SYS l22°8® 00°92¢ 1/ /229
218726 £99°% €€2°92 000°00L O0LZ°0S €92°%lS 980°9 00°SIE V/€ /148
992°16 20L°¢ v62°02 000°00L 91E°1S  €91°66Y 2469 00°£0€ V/g 4/048
2€5°60L  16£°9 06£°22 000°00F 222°69 92.°605 009°il 00" %1€ L/ 4/958
S9L°96 2£0°¢ €9%6°%2 000°00L 650°2S 686°68Y £69°9 00°192 V/g 4/698
9€E°SEL  L67°8 £69°92 000°00%F $£62°SS 1£2°005 9S0°9 00°€0€ v/ /198
25€°66 88L°Y 6S8°12 0007004 SLL°ES 200°21S 8%0°Z 00°262 \/€ 17258
026°62 £66°0 £99°2 200°0- 19272l 925°.6 £81°€ INOILVIA3Q GY¥VONVIS
SSL 611 §£S5°Y 908°92 000°001 1B9°09 %20°12S 256°8 INY I M
£10°20L 180°% €8%°%2 000°00L S6%°SS  292°S5S 99¢°9 00°4LE 172 1/906
696°681 199°92 0007001 S22°€S  1SS°90E L£9°91 00°%62 V/2 1/568
LBL Ll 259°§ 192°82 000°001L 22£°09 S6£°0SS 8958 00°52¢ 172 1/%68
966°%01 699°¢ 112°92 0007001 S%1°96 6LE°S6E 86%Y°9 00°562 1/2 4/568
L29°6LL 958°¢ c6%°2¢ 000°00L L%1°2S BL1°S8S 182°Z 00°29€ 1’2 4/888
6L1°811L 988°§ €80°62 000°001L O00£°09 ©60°6SS BY€°6 60°0LE 1’2 1/988
€29°61LL 006°¢€ 20€°2Z 000°001 892°9S S95°285 O0L6°6 00°262 L2 1/8%8
88E 1Ll 526°¢ 28L°92 000°001L GSS2°ZS  SE£8°SL9 020°9 00°5S§ 172 1/2198
22S°LLL S9L°S 966°92 000°00L 00L°SS  £25768Y %65°% 00°042 L2 1/9%8
S08° 901 658°Y 66€°92 000°00%L 296°ZS LOL°02S 10L°Z 00-22€ \/2 1/9¢8
ZELTOL 92771 099°9 000°0 s10°8 898°05 6021 INOILVIAZQ QYVONVIS
0EY°9LL 200°% 119°2€ 000°00L B09°8S SOZ°SLS§ 956°9 INVY 3N
2S6°9LL  168°¢ 969°82 000°001 8ZZ°6S 22§°9SS 2.2°01 00°0%¢ (WAt 1/506
S%0°9SL 9Y8°¢ 2.1°05 000°00L €£O0L°8Y 1567285 929°9 00° %22 L/ 1/968
6L1°26 129°¢ 29€°62 000°00L 202°6S 2967855 90274 00°%2¢ (WA 4/148
6LL°6LL €69°€ €90°2€ 000°00L S28°99 %92°999 0%£L°9 00°6S¢ L/ 4/9.8
6917 %21 S62°Y 9L%°62 0007004 266°LS 1BL°229 225°9 00°$0¢€ L/t 1/998
612°56 229°¢ g9%°0€ 000°001 €60°S%Y Z2L°18Y 256°Y% 00°0LE L/ 4/098
V257821 609" Y L16°0§ 000°00L 0%8°2. 985°909 618°Z 00°6£€ (WA 4/558
956°26 £61°1 22€°22 000°00% O0SE°SS  016°62S 096§ 00622 1/ 4/5%¢
2127211 08¢ 620°9¢ 0007001, 9£9°8S 8L§ 185 0S6°% 00° 1€ v/ 1/098
958°0L1L 997°¢ 62L°0€ 000°00L OLE°09 2§9°195 0968 00°29¢ /1 4/458
A3NQIY N331dS 1¥VaN SITYVAO SWD "IM AQ08 JNO¥YDENS X3IS/ON
TYN3¥aY NIVYE ¥IA1I LI LED /dN0¥9  IVWINY
*3dAl AONILS S8-9NV-12 $31VQ L¥VIS AGNLS A3IMVO-3INDVHAS/LIVY :S3123dS
37141¥3¥S 1YNI4 ¥04 1¥0d3Y 621%6 Y3 ‘03SIINVYI NVS 40 01QiS3I¥d
I :30vd 2Y058d19 YIGWNAN AONLS d9 A¥3S KlVd 'ddns S3¥ 40 AlQ
89-120-22 03IINIYd O11V¥ LHO13M NIV¥8 OL NVONO X ¥O4 SIIASILVIS AYVHKAS HO¥V3S3¥ 4O IINLILSNI AWNY NVYW¥3IL1131

Appendix P




Morgan et al--132

I T T T

2£8°9

507201
£02°201
228796
§92°¢0¢
2e%° 26
LSE°86
2677101
L1971t
1123811
0S56°96
106°86

A3INGIX

SES O
6sY°¢
88l Y
L7 A

%00°¢
£06° ¢
2987 ¢
4817
90¢° ¢
£6S°2
133 A1

RALER L))

810°2

109°22
9%8° %2
r4 Y 14
0lL°92
19¢°62
gl 92
86%°82
2lg°8e
9¢L°0¢%
2077 0¢
20L°92

N337dS

000°0

000°001
000°00!}
000°00!
000°001
000°001
0007001
000°001
000° 00t
0007001
000°001
000°0014

Nivyg

8%0°8
894°0S
152°0S
808°4S
181°€¢
958767
sig°gYy
£8L° LS
6%%°2§
200729
L68°LS
625769

139VY3H

0€1°LS

%98°90S
226°0SS
0%L° %Sy
$€L°96Y
0gl"s2y
9S1L°%9%
0¢Y°90¢
2407125
2%6° 289
B85S 60§
9S4°90S

¥3A11

2iL°o
982°¢
162°§
261°9
89%°0
90172
299°2
9¢v°8
£€26°4
L6%°9
S¥L°S
890°4

SITYVA

2 SNOILVIAIQ GYVANVYLS

i NV I N
00°¢62 VY
00°582 L7y

L 00°22¢ /Y
00°1L%2 V/Y
00°08¢ V7Y
00°682 /Y
00°59¢ L/Y
00°L1¢ (WA ]
00° 562 1/
00°9L¢E L/y

0 SH9 “1A AGO8 dno¥vans

TVNINY3L

/dnoy¥o

4/906
/168
/268
/168
/688
/588
3/298%
1/65%
/858
i/Ls8

X3S/0N
TYNINY

$3dAl1 AQniS

4
88-120-22

t39vd
Q3ILNTYd

$8-9nV- 12

3214140VS TVYNIZ ¥O4 1¥0d3¥

29058410 YIGWNN AGNLS

$31V0 L¥VLS AanLS

OILlVY LHOI3INA NIVYE 01 NVOIO X ¥OJ SIIISILIVIS AYVHHNS

HO¥V3IS3Y 40 JLINLILSNI AWYV

A3IAVQ-3NOVILS/LIVY

$§31234S

62196 VI ‘0JSIINVEI NVS 340 01G1S3¥d
d9 A¥3S Hivd ‘ddnNS S3¥ 40 AlQ

NVHY¥3L137

Appendix P




(S,

Morgan et al--133

GLP Study #85042
Principle Investigator: CPT Morgan APC$ LLEG
I. INTRODUCTION

Study: 90-Day Subchronic Oral Toxicity Study in Rats,
Nitroguanidine.
Animal: Rat, Albino, Sprague-~Dawley, 5 weeks old, male and
female.
Dosage Group: Group 1 - Controls & mg/kg
Group 2 - 188 mg/kg
Group 3 - 316 mg/kg
Group 4 - 1000 mg/kg
Group 5 - Baseline
(sacrificed day one of study)
Reference: SOP-OP-STX-74.

II. SUMMARY OF PROCEDURES

Euthanasia: Sodium Pentobarbital, IP
Fixative: 10% buffered formalin
Histopathology: Routine

Clinical Lab: Hematology/serology
Other procedures: OQrgan weights.

III. GROSS FINDINGS: Listed are animals from all groups with recorded

lesions.
DOSE SACRIFICE

ANIMAL ID# SEX GROUP STATUS OBSERVATION

8500758 M 1 Final Lungs -~ Multifocal white
foci

8508788 M 1 Interim Urinary bladder - Mass
free in lumen

85Dd943 F 1 Final Uterus - Dilated

8500847 F 2 Final Lungs ~ Multifocal white
foci

8500761 M 2 Final Lungs ~ Multifocal white
foci

8500791 M 2 Final Kidney - Dilated pelvis

8506793 M 2 Final Kidney - Dilated pelvis

85D0A799 M 2 Final Kidney - Dilated pelvis

85D@894 F 2 Final Liver - Diffuse pallor

85D@856 F 3 Final Lungs ~ Multifocal white
foci

8500872 F 3 Final Lungs ~ Multifocal white
foci

85D@816 M 4 Interim Urinary bladder - Mass
free in lumen

8508777 M S Baseline Liver - Pinpoint white
foci

85D@781 M 5 Baseline Kidney ~ Dilated pelvis
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Pathology Report
GLP Study 85042

Correlation of gross and microscopic findings are listed in table 1.

Incidence summary reports for gross necropsy observations for final,
interim, and baseline sacrifices are listed in tables 2, 3, and 4,
respectively.

IV. MICROSCOPIC FINDINGS: Tissues taken for microscopic observation
from all groups were: Brain, trachea, thyroid and parathyroid glands,
esophagus, exorbital lacrimal glands, harderian glands, mandibular,
parotid, and sublingual salivary glands, heart, aorta, lungs, thymus,
spleen, liver, kidneys, urinary bladder, uterus, epididymus, testes,
accessory sex organs, ovaries, duodenum, jejunum, ileum, pancreas,
cecum, rectum, colon, stomach, skeletal muscle, sciatic nerve, tongue,
skin, mammary glands, nasal turbinates, sternum, femur, vertebrae,
spinal cord, adrenal glands, pituitary glands, eyes, middle ears, and
mesenteric lymph nodes.

All tissues were examined in control, high dose, and baseline groups
(groups 1, 4, and 5). Heart, lung, liver, and kidneys were examined
from groups 2 and 3.

Tables 5, 6, and 7 list the incidence summary (with %) of microscopic
observations of tissues with recorded findings from the final, interim,
and baseline sacrifices, respectively. Statistically compared
microscopic lesions between groups of final and intermediate sacrifice
groups at the 8.95 level of significance using the Kolmogorov-Smirnov
two-tailed test are listed in tables 8 and 9, respectively.

V. SUMMARY COMMENTS: Compound related/induced gross or microscopic
lesions were not present. All gross and microscopic lesions were
minimal to mild in severity and considered to be incidental findings,
commonly observed in aging Sprague-Dawley rats. There were no
microscopic lesions that were signiticantly different in severity from
the control using the Kolmogorov-Smirnov two-tailed test. Baseline
animals (group 5) were treated as a separate group and not compared to
other groups. All gross and microscopic lesions noted in this group
were also considered to be insignificant incidental findings, commonly
observed in Sprague-Dawley rats.

w-..ﬁeg M/DVw/PLb

- <
G. TRACY MAKOVEC, DVM bpboeb Acvp
MAJ, VC

Diplomate, ACVP

Comparative Pathology Branch
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Glossary of Microscopic Findings
Accessory Sex Glands

Mixed inflammatory cell infiltrates - Consists of focal interstitial and
perivascular infiltrates of lymphocytes, plasma cells, and macrophages
randomly distributed through prostate, seminal vesicle, or coagulating
gland parenchyma. An occasional glandular structure is also infiltrated
by inflammatory cells.

Exorbital Lacrimal and Harderian Glands

Lymphocytic infiltrates, interstitial - Consists of focal interstitial
infiltrates of lymphocytes randomly distributed through parenchyma.

Mixed inflammatory cell infiltrates - Characterized by focal interstitial
infiltrates of macrophages, lymphocytes and occasional neutrophils
randomly distributed through parenchyma.

Heart

Mixed inflammatory cell infiltrates/Histiocytic aggregates,
myocardium - Consists of focal interstitial infiltrates of either
histiocytes or histiocytes and lymphocytes randomly distributed
through the myocardium. Occasional histiocytes contain dark brown
granular material. Fibrosis sometimes replaces myocardium.

Kidney

Interstitial fibrosis with mixed inflammatory cell infiltrates and tubular
atrophy and dilitation - Characterized by a well demarcated linear arca
of interstitial fibrosis containing infiltrates of macrophages and
lymphocytes, atrophic and dilated cortical tubules and a few glomeruli.
Affected area extends from cortical surface into the medulla. The
cortical surface is depressed.

Lymphocytic and histiocytic interstitial infiltrates - Consists of focal
interstitial infiltrates of lymphocytes randomly distributed through the
renal cortex.

Dilated renal pelvis - Self-explanatory.

Mineralization, intratubular, microfocal - Small mineralized foci
present in the lumen of medullary collecting tubules.

Liver

Mixed inflammatory cell infiltrates and individual hepatocyte necrosis
- Consists of small focal random infiltrates of lymphocytes and
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macrophages often associated with one or more swollen eosinophilic
hepatocytes with karyorrhectic or karyolytic nuclei.

Necrosis. hepatocellular - Characterized by small focal areas of
coagulative necrosis of hepatocytes associated with mild infiltrates of
macrophages, neutrophils, and lymphocytes.

Perivascular mixed inflammatory cell infiltrates - Perivascular spaces,
often associated with portal triads, contain minimum to mild numbers
of macrophages and lymphocytes.

Clear cell focus - appears as an area of clear pale cells sharply
delineated from surrounding parenchyma. The hepatocytes have an
empty zone around the nucleus which contains glycogen. Cells may be
enlarged or of normal cell size. Foci are no larger than a liver lobule.

Lung

Foam cell aggregates, intra-alveolar - Consists of intra-alveolar
aggregates of large macrophages with abundant foamy cytoplasm.
Location is often subpleural, but can be random throughout lung
parenchyma. Alveolar duct interstittum is occasionally thickened by
infiltrates of macrophages.

Pancreas
Mixed inflammatory cell infiltrates - consists of focal, interstitial

infiltrates of macrophages and lymphocytes in parenchyma and/or
around blood vessels or ducts.

Lobular atrophy - characterized by lobules of pancreas with atrophic

acinar cells which are gradually replaced by fibrous tissue. Exocrine
ducts remain and may appear to be increased in numbers.

Salivary Glands
Mixed inflammatory cell infiltrate - Consists of focal interstitial
infiltrates of macrophages and lymphocytes randomly distributed
through glandular parenchyma.
Trachea; Laryngeal Area
Mixed inflammatory cell infiltrates - Characterized by diffuse infiltrates

of neutrophils, macrophages, lymphocytes, and occasional plasma cells
in the mucosa and submucosal lamina propria.
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Urinary Bladder

Coagulated seminal ejaculate - Consists of globular, amorphic,
eosinophilic masses of material in the urinary bladder.

Uterine Horns and Body

Dilated lumen - Luminal space is prominent. Endometrium is not
remarkable.

Appendix Q




1

I aiqey

¥VI0IATV-VAINT "SILVOIYIOY 1133 W04 (3IVEL)IVI0I-TLINN  :0¥IINe
© *30V4¥NS TV¥N3Td NO ¥313INVIO WIZ -L° '3ILINA ‘IVI0I11INN NOIIVHOI0ISIQ :SSO¥9s
3 - . - L3 - - - - - - - » - . . - - - . - . - - - - . - - - - - - - . - - - 3 - . - - - . - - - - . - . . L . . Ll - mez:-
e C e am s e e e m e e
| SONIOGNIJ JI90T10NLVAOLSIN / SININNOD 1X3L1-33¥4 SSO¥9 (ALI¥3A3S) NOILNAINLSIA / SQYOMAIN IWVN NVS N0
- << SNOILIVAYISEO A9010NHL1Vd >>
» (SW9) 00°9§S  :iND13M AQ08 TVNIWYIL YL IHLV3IA 40 X33M Aanis 26 :HLV3IQ 40 AVQ AGNLS  SB-AON-0Z :HIV3Q 40 31v@
o 32141¥2¥S IVNI4 :SNLIVIS 32141¥DVS L :dno¥s 3soa 31VN :x3s 8S200S8  :¥3IBHNN TVNINY
5 13dAL Aan1s $8-9NV-12 :31vQ 1¥VIS AGNLS A2IMV0-3NOVYIS/1VE :$3123dS
o WOL “NOSNHOF ‘1 393039 ‘23IAONVM :(S)ISI90T10HIVd 6Z1%6 ¥v2 '03ISIONVY¥J NVS 40 0101S3¥d
X L :39vd 290S8d19 :¥3IAWNN AGNLS d9 A¥3S WiVd 'ddNS S3¥ 40 AlQ
2 88-130-82 :a3iNTYd SONIGNTS J140ISOAIIN GNV SSOND 40 NOTLVIINNO)D HI¥V3S3¥ 40 ILNLILISNI AWV NVWE3L1I3T

Appendix Q




i

(renunuod) | sjqey

Morgan et al--139

ILVINIVFEI TYNINWIS 031VINOVOD (1N3S3¥d) 0314123dS 1ON  :O¥DINs

“OINIVILY LON ‘¥3IAQVIE I0ISNI WNZ X % ONIANSYIW '31IHM 'WHld4 SSYW G3IdVHS ¥VINOIYYI  :SSOUD.
Tttt e s e e e e e e s T LT T L s s s s s s 20T Qadils gV i aadl ¥300v18 A¥VNIEN
SONIQGNTS JI90TOHLIVAOLISIH / SININWOD 1X3I1-33¥4 SSO¥Y (ALT¥3A3S) NOILNBINISIA / SGYOMAIY JHYN NYONO

<< S NOILlLVYAY¥N3ISEO A9010HLIYd >>

(SH9) 00°6¢% S1HOI3IA AQO8 TVNIWNIL Z *H1V3Q 310 ¥33A AONIS €% :HIV3IA 40 AVO AONIS $8-130-20 *HiV3IQ J0 31V0
¢ 3D1J1¥IVS NI¥IINT :SNEVIS 3I1413IVS | :dno¥9 3sog ERL IS £ 13 8820058 TYIGHNN TYNINY
3dAL AGN1S S$8-9NV-12 :31iva 1¥VIS AGNLS A3TIAVA-INDHVYLS/LVY :S3173dS
NOL ‘NOSNNOr ‘°1 394039 ‘J3A0NYW :(S)1SI90I10HIVd 62196 VD 'OJSIINVEI NVS 30 0101S3¥d
9 :39vd 29058419 :¥IFWNN AANLS d9 A¥3S HIVd ‘ddnS S3I¥ 40 AlQ

88-100-82 :03ILINI¥d SONIQNI4 J1d0ODSO¥IIW ONY SSO¥9 40 NOI1VI3IN¥O0D HI¥YIS3IY¥ 30 IINLTLISNI AWIV NVWY3ILLID

Appendix Q




[P

(penunuod) | 8jqel

NINNT Q3LlViVIQ (1N3S3I¥d) A3I14123dS 1ON  :0¥I N«

o @3iV11Q (33vil) :SSO¥D.

< e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e T -
— e e 4 e e e e e e e e uae e et eaee e e e e aeaeaae . e m e M e e e s e e e e ea meeaaaa e e 4 s e ac s e . e e m e et me e e s ta maareonaes e .
" SONIONTS u_aodo=_<ao~m_= / SINIWNWOD 1X31-33¥4 SSO¥9 A>h_¢u>wmv NOTINAI¥1ISIA / SGYOMAIN INVYN NYHYO
~ << SNOIlI1VYA¥ISSEO A9010HLILYd »>>

4] B I L I IR A A S e e M amemaaeeo e m et e PR, T L e e s e e e e eeec e a et e
o (SH9) 00°09¢€ TLHO13A AQ08 TVNINY3IL 9L IH1V3Q 40 ¥33IM AGNILS %6 H1V3Q 40 ><n Aonis S9-AON-22 :HIV3Q 40 m—<a
O 3214182VS 1YNI4 =SNLIVLS uu_¢_¢u<m 1 :d4NO¥9 3500 3TVW34 X3S £0600S8  :¥IGWNN TYHINY
o :3dAl AONLS S8- a:< (%4 wp<a L1¥v1s AGnis A3TIMVA-3N9VY4S/IVY :S31I3dS
mw WOL °NOSNHOM ‘"1 394039 ‘J3A0NVW :(S)LISIDOT0HIVd 62196 VI ‘0JSIDNVH4 NVS 40 0!Q1S3¥d
Y I 230vd 29058419 Y¥3IENNN AQNLS d9 AY¥3S HIVJ 'ddNns S3¥ 30 AlQ
Ww 88-130-/2 :Q3IN1Y3d SONIQGNIJ J1d03SO¥DIW ONV SSO¥D 40 NOIIVIIVIO0D HI¥Y3S3I¥ 40 FLINLILSNI AN¥Y NVWIILL3D

Appendix Q




Morgan et al--141

(penunuoo) | s|qey

YVI0IATIV-VALINT *SI1VD3¥99Y 113D WVO4 (3DV¥L)IVIOI-TLINH 08I INs

¥3ILIAWYIQ WIZ"-1° ‘ILIHA “IVI04T1LINNW NO11VY¥0103SIQ :SSO¥D,
S o A bt b SoNn
SONIONIJ JI9070HIVJOLSIN / SINIWWOD 1X31-3384 SSO¥D A>~_¢w>wmv NOTINBIYLSIA / SAYOMA3X INYN NVOYUO

<¢< SNOIlVAWISEO A9010H1LIVd >>

(SH9) 00°08Y .hzu_ma A008 TYNIWY3L 94 :HIV3IQ 40 N¥3IM AdNiS 26 =h<ma 40 AVQ i0NiS SB-AON-02 :HIV3IQ 40 21VQ
IITI1YIVS IYNES SSNIVLS 3214138IVS 2 *dno¥9 3soq 3IYN :x3S 19200S8  :¥3IGWNN TYNINY
:3dA1 AONLS $8-9NV-12 :31¥0 1Y¥VIS AONIS AIINVA-3INOVEIS/1VY :S31D3dS
NOL ‘NOSNHOT ‘"1 393039 ’23IAOXVH :(S)ISID01OHLVd 62176 VI "02S1INVYS NVS 40 01Q1SI¥d
8L :39vd 29058479 :¥38MNN AOGNLS d9 A¥3S HIVd 'ddnS s3¥ 40 AlGQ
88-1J0-82 :QILINI¥d SONIQGNIJ J1403SO¥IIN ANV SSO¥D 40 NOILVIINNOD HO¥YISIY 40 ILINITISNI ANNY NYWE3IL13

Appendix Q

LI{




e S ———

Morgan et al--142

(penunuoo) | sjqej

"NOILVLIITIO ONV AHJO¥LY ¥VINAN1 ONV

SILVIULITANT 173D AYOLIWVIINI GIXIW HEIM SISO¥EI4 TIVILTLISHIAINI (32v¥1)1vI04

TVYILVIIND "SIAT3d TVYN3Y¥ Q3LVIvIQ (Q1IM)A314103dS 1ON  :0¥ID1Ns

1H91Y *SIAI3d TVYNIY GIAVIVIA (QVIN)  :SSO¥D.
L T e P e b D AINGTN
SONIQNIJ DI9010HIVJOLSIH / SINIWWOD 1X31-33¥3 SSO¥D (ALT¥3A3S) NOILNBINLISIA / SCYOMAIN INVYN NVDNO

<< S NOILlLVAY¥Y3ISSEO A9010KILIVYd »>>

(SW9) 00°6%§ TLHD13M AQ08 TVNIW¥3IL YL :H1V3O JO X33M AGNILS 26 *H1V3Q 40 AVQ AONLS S8-AON-02 :HIVIQ 40 3iVQ
321318IVS TVYNIS :SNLIVES 321418IVS Z :dno¥o 3504 3IYW X3S 1620058 SYIGHNN TYRINY
t3dAl Aanis S@-9NV-12 :31VQ 1¥VIS AONLS A3TIAVO-3INIVYYLS /LYY :S31I3dS
WOl 'NOSNHOP ‘"1 394039 ‘23IA0NVH :(S)LSID0I0NLIVd 62L%6 VI ‘OJXSIDNV¥J NVS 4O 0101S3I¥d
€2 :39vd 290584719 :¥3AHNN AQNLS d9 A¥3S HIVd ‘ddnS s3¥ 40 AlG
88-130-82 :03IN1¥d SONIANTI4 J140JSOY¥IIN ANV SSOYD 40 NOILVIINYOID HO¥VISIY 40 IINLILISNI AWNY NVYW¥3ILL13D

Appendix Q




i------------1I--1----III---III-IlIlIIlIlllIll----llllllllll.llllllllllluw

(penunuod) | ejqe)

Morgan et al--143

TVEILVIIND ‘STATId TYN3I¥ 031vViVid (O0TIN)A314123dS 10N  :O¥IIN.

JULIR] "SIAI3d TYN3B O31YIVIA (OVIN) :SSO¥9,
R LI B AN TR TN TN TP T SRR O St b A AR A D L E LD A3INQTY
SONIANI4 J190T10HLVAOLSIH / SININWOD _wa 33%4 SSO¥Y (ALI¥3A3S) NOILNGIN¥LISIA / SAYOMAIY INVN NVDYUO

<< S NOIlILVYAY¥Y3ISERO A20710HLILVYd >

(SN9) 00°0LS S1HD13M rq00@ a<a_z¢w~ %L *Hiv3a jo umw: AQnis 26 :H1v3a 40 Ava »oahm mc AON-0Z :H1V3Q 40 31va
3314192VYS TYNI4 .m:_<_m 301419)vs 2 :d4no¥9 3500 md<z ix3s £6200s8 ..wuzaz TVHINY
13dAl AQnLS S8-9NV-12 :31va 1¥VIS AONLS »md:<a w:u<=am\~<x :$3123dS
NOL ‘NOSNMOf ‘°1 394039 ‘JIA0NVMW :(S)1SI9010HivVd 62196 VI ‘0ISIJINVYS NVS 40 0101S3¥d
S2 :39vd 29058419 :Y3IANNN AANLS d9 A¥3S HiIVd 'ddNS S3¥ 40 AlQ

88-100-82 :031NI¥d SONIGNI4 J140ISO¥IIN GNY SSO¥D 40 NOI1VIINY0D HIU¥Y3ISIY¥ 40 IINITASNI AWIY NVYN¥3ILL13T

Appendix Q




;

Morgan et al--144

(penunuod) 1 ejqel

INON 0¥ IWs

1HO1Y “SIAI3d IVNIY Q3ILVIVIA (3DVHL) :SS0¥9s
e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e s e e e e e s T T e T AINGLY
SONIONIJ J190710HLVAOLSIH / SININNOD 1X31-33¥4 SSO¥Y C(AL1¥3A3S) NOILNGIY¥ISIO / SQUYOMAIN INVN NVO¥O

<< S MHNO1l1lVAN¥WNISSEHO A90C10HLIYd >

(SW9) 00°86% SIH913A AQO8 TVNINWY¥3L %1 IHIV3O 40 XIIM AANLS 26 *HiV3IA 40 AVQ A4NiS GB-AON-0Z :HiV3IQ 40 31va
JOTII¥IVS TVNIF SNLIVIS 3D141¥IVS 2 :4n0¥9 3500 37vM X3S 6620058 YIENNN TYHINY
$3dAL Aanis S8-9NV-12 :31VQ 1¥VLIS AGNIS A3IMVA-3INOVYLS /LYY :SI1I3dS
WOl ‘NOSNHOP ‘°1 39%039 ‘J3AONVN :(S)1SID010HLIVd 62196 VI '02SIINY¥3 NVYS 40 0101S3¥d
92 :39vd 290584319 ¥YISWNN AOGNLS d9 AY¥3S HLIVd ‘ddnS S3¥ 40 AlQ
88-100-82 :03IN1Y¥d SONICGN]JI D1d0ISO¥IIN ONY SSO¥D 10 NOILVIINIO0D HI¥VISIY 40 FINLTISNI AWYY NVYWY¥ILLIT

Appendix Q




S R —

(penunuoo) | eiqe)

Morgan et al--145%

31YINOVYFr3I TVNIW3S Q31VINIVOD (IN3S3¥d) 03141234S 10N :0¥IIN.

311NN "W¥I4 SSVYN Q3dVNS ¥VYINO3IN¥] :SSO¥D
T T T S S A il ¥30av18 ABYNINN
SOKIANI J1D0TONIVAOLSIN / SININNOD 1X3!L- wwmm S$50¥9 (AL1¥3A3S) NOILNBI¥ISIG / SG¥OMAIN IHNYN NVD¥O

<< SNOTL1LVAN¥NISSEO A90710HKH1Vd >>

(SW9) 00°00Y .pzu_ma AQo8 J<z_z¢wh L *H1V3AQ 40 X33A AQNiS £y :h<wo 40 AVQ Aants $8-1200- ~o *H1v3a 40 31va
¢ 3J141¥IVS NINIANT :SNLVLIS 3IDT141¥IVS % 1dn0¥9 3s04 3IVH X3S 9180058 SUIBHNN TYHINY
wa»— Aants S8-91vV- 12 .w—<a ~¢<pw AQnls »wa:da w=u<¢am\»<¢ mw_uw&m
NOL ‘NOSNHOr “°1 394039 ‘J3A0NVN :(S)1SIDOIOHLIVI 621%6 VI ‘0ISIONV¥4 NVS 340 0101SI¥d
65 :39vd 29058419 :YIANNN AGNLS d9 A¥3S Hivd ’'ddNS S3¥ 40 AlOQ
88-1200-82 :Q3iNjud SONIGNIJ D1dOJSOY¥IIN ANV SSO¥Y 40 NOILVIINNOD HOY¥V3ISIN 40 IUINLIASNI AWNV NVN¥3ILL13T

Appendix Q

N ————




]‘l"‘l‘!“ _—

(penunuoo) | ejqel

SISO¥I3IN D11AJ001Vd3H (3IVELIIVI0I-11INH 0¥ 1IN

e} *3807 TVE3IVT 1437 40 3IVIINS J11VNOVAHGVIQ “1304 3ILINA INIOdINId (3DVY¥L) :SSO¥D
4 - . . . - - - . - - . - - . . - - - - . - - . - . - - - - . - - - - . . . - . - - - . - . - - - - » - - - L] . - .
PSSO et e e n
|
1 SONIONIS JID0T0HIVJOLSIH / SINIWWOD 1XIL-33¥d SSO¥D A>——xw>wmu NOILNGIYLISIC / SOQUOMAIN IWVN NVONO
ﬂ << SNOI1VYAY3ISSEO >0040=.—<m >>

...................................................................................................... ey
w Amxov 00° 992 SIHDI3A AQO8 TVNIWY3IL I H1V3Q 40 X33M AQNLS i .z.—(wa 30 AVQ@ AgQNisS S8-9NV-12 *Hiv3ag JO 31VQ
@ i 3I141¥IVS WI¥ILINI :SALVLIS 3II131YIVS S um:oxu 3504 IIVH X3S uhsoomw SYIBHNN TVHINY m
% 13dA1 AONI1S $8-9nv-12 :31va :_<hm AQNLS »w._:<o w:ocuum\h<¢ $$31234dS .m
o)) WO1 ‘NOSNHOr ‘1 394039 ‘I3A0NVM :(S)LISID0TOHLVd 62196 ¥I ‘03SIINVY¥4 NVS 30 01Q1S3¥d Y
M 99 :39vd 29058419 :¥IGWNN AONLS d9 A¥3S HIVd 'ddnS S3¥ 40 AlQ W
m 88-120-82 :Q3IN1¥d SONIANIZ JDIdOJISONIIN ANV SSO¥D 40 NOILIVTIINNOD HOY¥Y3IS3Y¥ 40 FINLILISNI AMIV NYN¥ILLIAT ¢

‘[



Morgan et al--147

(penuyuod) 1 ejqel

Appendix Q

IVEILIVIINA ‘SIAT3d TYNIY¥ 03ILYVIVIQ (31v3300W)03141234S 10N :0¥D 1IN«
*SIAT3d TYNIY G3LVIVIA (QVIWN) :SSO¥9s
O A R R T AINGIN
SONIGNI4 3190T0HLIVAOLSINH / mhzuz:oo 1X31-33¥3 SSO¥D CALI¥3A3S) NOTINBIYLISIAO / SQUOMAIN JNVN NVONO
<< SNOI1lVA¥NISEHO A9010HLYd >
(SW9) 00° %52 TIHDT13N AQO8 TYNIW¥IL { THiv3a mo A33n Aonis } I#1v3IQ 40 AVG AQMLS sg-9nV- —~ :Hi1V3Q 40 31VQ
i 33214139vS z.xu»z_ $SNLVIS 3213182VS S a:ouu 3soa JIVN X3S 1820068  YUIBWNN TVHINY
134AL AQNLS $8-9N¥-12 :31va p¢<pm AONLS AJIAVQ-INIVAEAS/LVE :$3123dS
NOL ‘NOSNNOF ‘"1 393039 ‘I3A0AVN :(S)1S19070HiVd 62196 VI ‘O3S1INV¥4 NVS 40 O101S3¥d
69 :39vd 29058419 :¥3IAWNN AGNLS d9 A¥3S Hi1Vd ‘ddns s3IV 40 AIC

88-100-82 :Q3ILNIYd SONIONTS J140ISOYIIN GNV SSOUD 30 NOTIVII¥NOD HIYVIS3Y 40 JLINLILSNI AWNNY NYNBILLII

e ——————————




Morgan et al--148

SONIaN
(SW9) 00°5S¢E
s3dAl »o:»m

£6 :39vd
88-100-82 :03iNlNd

(penunuod) | ejqel

YIVIO3ATV-VULNT "S3ILVHIYOOVY 113D WVYO4
¥313IWVIO WIZ° -1 ‘3ILINM “TIVI04IL1INW

(3IVULIIVIO4- 11NN OAD 1N
NO11VY0T0DSIQ :SSO¥9e

SONNT
14 JI19010HLIVdOLSIH / SINIWWOD hxw— 3344 SSO¥Y (ALI¥3A3S) NOILNAIY¥ISIO / SAYOMAIN INVYN NVINO
<< SNOI LVA x 3s80 AD010NK1Vd >>
LHOI13A ACO8 TVNIWM3L %1 *H1v3a 40 xww: AQNLS %6 SH1iV3IAQ 30 AVA AQGNLS $8-AON-22 :H1V3Q 40 m~<a
FI1J1¥IVS TYNIJ :SNLVLS 3I141¥8IVS 2 :dnoy9 3s0a 37VH34 X3S

2980058 SUIGNNN TYHINY
AIINVE-INOVYEYS/LIVY :$31D23dS
621%6 VI 'OJSIINVY¥Z NVS 40 0101S3¥d
d9 A¥3S Hivd ‘ddNns S3I¥ 40 AlQ
HOY¥V3SIY¥ 40 3IINLILISNI ANNY NYNY¥3IL1L13)

$8-9nV-12 .w»<a 18¥vis ianis
WOl ‘NOSNHOPF ‘"1 39%039 ‘JI3IA0ONVYH :(S)1SIDOTOHLIVd
29058d19 ¥IAWNN AONLS
SONIONI4 JDIdOISONUIIN GNV SSO¥D 40 NOI1VIIVY¥OD

Appendix Q

\\IlllIllllllllllllIIIlIIlllllIlIlIlllIll.IIIIIlIllIIIIlllIlllllIlIllIlIIIIlIIIIIIIIIIIIIIIIIIIIIIIIF




i

(penunuoo) | e|qe)

Morgan et al--149

3INON 033N«

31vd NOI1VY¥OI02S1Q :SSO¥9s
S ¥3IAL
SONIONTY u_uodo=—<ao~m_= / S1INIWNWOD 1X31-33¥4 SSO¥D A>h_¢w>wmv NOILNALYISIA / SGUOAAIN w:<z NVYOY¥O

<< SNOI L VA a 3880 A901 O Hilvd >>

(SH9) 00°$2¢ “1H913A o008 TVNINWY¥3IL %1 *H1lv3aa Jo xww: AQN1LS %6 =—<wa 40 AVQ AGNLS S9-AON-22 :HiV3A 340 31va
wu_m_¢u<u TYNIS :SNIVLES ID1418IVS 2 :dNoyY wmoo ERA L EF] .xwm 680058 SUIANNN TVHINY
3dA1 AGN1S SE-9NV- 12 31VQ 13VIS »o:-m »wuzco aNIvydsS/1vy mw—uw&m
NOL “NOSNHOr “°1 393039 ‘J3A0XVN :(S)1SID0I10HLVd 62196 V2 ‘0ISIONVY¥I NVYS 310 0101S3¥d
004 °*39vd 29058419 :¥IGWNN AGNLS d9 A¥3S H1Vd ‘ddnS S3¥ 40 AlQ
88-120-82 :0Q3LNI¥d SINIQNId JD1d0OJSOUIIN ANV SSO¥D 40 NOILYIIYYOD HO¥VISIY 40 IUINLTILISNI AWYY NVYN¥ILL1IT

o \\LllIlllllllllIlllllllllllllllllllllllIIlIllllllllIIIIIIIIIIIIIIIIIIIIIIIIL

Appendix Q




Morgan et al--150

i-----I-IlllIIIIIlIII----ll-II----lll---IllIIIlllll-l--Ill-lI-I-lllnl--lnnlunnlllllll

(penunuod) | ejqe]

YVIOIATV-VALINT ‘S3ILVIIYHIV 113D WVO4 (QVIN)IVI0J-11INN  0ADINs
“3IV4UNS 1VANIId NO ‘WILINVIQ WIZ°-L° “ILINA “IVI041LINKW NOILVY¥0102S1Q :SSO¥T«
e e e e e e T T T T T T T L s s s e e e e e e e e e e e T SoNn
SONIGNEJ I1D010HIVAOLSIH / SINIWNOD _xw— 33¥4 SSO¥Y (ALI¥3A3S) NOTLNBIVISICQ / SOUOAAIN IHYN NVOYO
<< SNOILVAY¥ISEO AD010H1LYd >
.............................................. R R L LT T R TP
(SN9) 00° %1% TIN913A AQOR d<z_:¢u- %1 SH1V3IQ 340 X3IIN AONLS %6 :H1V3Q 40 AVQ AQNLS §8-AON-22 :H1iV3IQ 30 31vd
3214192VS VNI :SNLVLS uu_&_=u<m £ :dno¥9 3s0d I1VNI4 :x3S 9580058  :¥IBNNAN TVHINY m
13dAL Aanis mn -9ny - _~ 1310 L¥VIS AaNnis AJINVQ-3INHVELS/LVY :$31D3dS Mm
WO1 "NOSNHOT ‘1 394039 ‘I3AOXNVH :(S)1S19070H1Vd 62196 V2 ‘OJ2SIONVY4 NVS 30 0101S3dd Q@
601 :39vd 29059419 ¥3IGNNN AGNLS d9 AY¥3S HiVd ‘ddns s3¥ 10 AlQ m“
86-120-82 “03IINIYd SONIGNT4 I140ISONIIN OGNV SSO¥D 30 NOI1VIIVY0D HO¥VISIY 40 JANLTLSNE ANUVY NVNB3ILLIT &

\l



Morgan et al--151

SYI03ATVY-V¥INI
Y3I13INVEIQ WIZ° -

'$31v93¥99YV
L° ‘311HA

(penunuod) | elqel

7733 WVYO4

'Iv3041L1INW

SONIQNITA u_uodo=h<ao~m_= / m—zwaOU 1%X31-33¥4 SSO¥9

(SW9) 00°%2¢ SIHO13IN AQO8 TYNIN¥IL

<< SNO

%L °H

3214180¥S TVYNIJ :SNivLS wu_u_¢u<m

13dA1 AQNLS

mo.u:<.—~

_ lvAad¥d3l3sao

~<wo 40 %33n AQNLS
¢ :dno¥9 3500

t31VQ 1¥VIS AGN1S

(GYIM)IVIOA-TAINN 0D IN.
NO11V¥0103SIG :SSO¥9s
e e e e e e e e r e e s e oee e e SONMI

CALI¥IA3S) NOILNAI¥LISIO / SAYOMAIX JHVYN :<u¢o
A9070HKH1LIVd >>

%6 *Hiv3a 40 AYQ AQNLS $8-AON-22 -N1V3Q 30 31VQ
31VYW3d X3S Nsnoamc SYIANNN TYNINY

>w4:<a-w=o<¢nm\h<x $831J33dS

WOL ‘NOSNHOF “°L 39¥039 ‘IIAONAVW :(S)ISI9010HIVd 62176 Y3 'O3SIDNVY¥J NVS 30 0101S3ud
29058419 :¥IYWNN ACNLS

%41 :39vd

88-120-92 :GIINIY¥d SONIGNIS I1403S0¥IIN ANV SSO¥Y 40 NOILVIIINOD

d9 A¥3S HIVd ‘ddnS S3¥ 40 AIQ
HI¥V3ISIY 40 IINLILSNT ANNY NYK¥31L13D

Appendix Q




i

¢ 9e|qel

0 0 0 t 0 0 (] 0 T
o c ° F — CR RN W Y
0 rd t 0 0 0 t i Tttt
0 2 i 0 | ] (] i i ceeree
0 0 i 0 ()] 0 ()] 0 Tt
o (] 1 (i} ] 0 0 0 0 semeese
0 0 (] 0 0 0 € ] Teenec
0 0 0 0 | 0 0 € 0 Tt

N

0 oL 8 8 6 ot oL 9 6 Teeveee

: 0L 8 8 6 I oL oL 9 6 Teente

[}

e e e st e e e e s macaeeaact e mmeearancarecenmeenreaemereeroenacrenneeanseasa.. O .

o oL oL oL o1 oL ot 01 Ol

L Yy £ 2 $112 y € rd $112

) -~ $3TVWI4 - - i -+ SITYN --

5 13dAL Aanis S8-9NV-12 :31V0 1¥VLS AQNLS

o 37141¥2vS TVYNI4 304 1¥0d3¥

M L :39vd 29058419 :¥39WNN AGNLS

mw 88-130-82 :A3IINIYd SNOI1VA¥ISHO ASJO¥IIN SSOYD Y04 L¥OdIY AYVWHNS 3ITNIAIINI

ceerenecectaesncssnsaens tqyi0l
seesessasccieseatanies g31yT10
SNY¥3LN

ceerscesensictsaesrcsrieanes 10l
ceeeeeseisecseeatess NOTIVHOT00S1Q
SONNT

Sresecsiecesottaattattsatene 1qy10l
cesseccsaecsstesetts NaTIVNOTI0DS1G
LELY D

R ERRE R Y S
sttt "SIAT3d TYNIY 031VIVIQ
AINGIX

R R R v 7]
*° *Q3IZIND0DI¥ SNOISIT SSO¥D ON

Ad08 3JT0HAN
:dNOYd NI “ON
$dNoy9 I :(S)dnO¥D WO¥4
X3S TVYWINY STOYLINOD = ST1J 310N

A3TIRVE-3INTVYdS/LivE :S31I3dS

62196 VI ‘0JSIINVE4 NVS 40 0101S3¥d
d9 A¥3S Hlvd 'ddns S3¥ 40 AlQ
HJIYVISIY 40 IINLILSNI AWAYV NVWI3ILLI

Appendix Q




L v

Morgan et al--153

Q
7Y
[Ta}
" wn
w
.

$3dA1 AQNisS G8-9NV-12 *31va 1¥VLIS AQNLS
£ YIGNAN FD1418IVS WINILIN] ¥0J 1¥043¥
I :39vd 2%058d19 YIBWAN A4NLS
SNOTLIVAYISHO ASdOAIIN SSOYD ¥0J 1¥0d3IY A¥YWHNS 3INIAIINI

88-130-92 G3IIN13¥d

*3dAl Aants $8-9NV-12 :31VQ 13V
2 Y3IGWNN 3D7141Y¥0VS WIY¥IINI 304 1¥043Y
I :3%vd 29068419 :¥3IQHAN AONLS
SNOILVA¥3SE0 ASJONIIN SSOND ¥OJ L¥0d3I¥ AYYWWNS 3IN3AIINI

88-130-82 :Q3LINI¥d

18 AQNLS

€ siqey

e e

e e ace

R R TR T VP ot
STt “Q@3ZINDOJ3Y SNOIS3IT SSO¥D ON
A008 370HAM
14NOYY N1 “ON
+dNoY9 1 :(S)dNO¥D WO¥4
IX3S IVHINY STOYLINOD = S11J :310N
AIINVQ-3INOVYLS/IVY :S3133dS
62196 VI ‘0JSIINV¥J4 NVS 40 0101S3¥d
d9 A¥3S HlVd ‘ddns S3¥ 40 AlQ
HO¥VISIY 40 3JINLILSNI AWYY NYWE3IL1II

R R LT 717
TTTTTTTTUTTT SSVH 03dVHS ¥VINDI¥NL
¥30QvI8 AYVNI¥N

eeessreeetaseiiieiiieiiees vioL
*ttc* *Q3ZIND0JIY SNOISIT SSOYD ON
A008 370HA
:dNOY¥D N1 °ON
:dNo¥9 L :(S)dNO¥D WO¥4
IX3S IVWINY S10¥iNOI = S112 :31ON
A3TAVO-3NHVYELS/LIVY :S31I3dS
62196 VI "OJS1JNV¥4 NVS 40 0101S3¥d
d9 A¥3S HIVd 'ddns S3I¥ 40 AlQ
HO¥VISIN 40 FINLILSNI AWYY NVWY3ILL3IT

Appendix Q




v 8|qel
0 0 0 0 0 N 0 0 0 0 T T
0 0 0 0 0 | 1 0 0 0 0 sescsseceenceccocsseess “1004 JLEHA INIOdANId
ELY R
0 0 0 0 0 L 0 0 0 0 T T
0 0 0 0 0 ] l 0 0 0 (] cesrasseenccescenocos cSIATI4 TVNIY QILVIVIQ
A3INGIX
<
w Fw Q Q O Q FF O Q O O P R EE TR I I AN AN N R N AT S S I nJ<h°h
) i 0 ] 0 (] ] I 0 0 (] 0 testrsecscccens < QI2IND0338 SNOISIT SSO¥D ON
1 4008 310HA
e T T I T R it LRI I “aememeen e cecectancat e h e seeemarar e R T
© W0 0 o6 0 €« 0o 0 0 O 14NOYD N1 “ON o
o S ] 1 F4 $1192 4 Y € 4 $112 tdnNoYY L (S)dNo¥9 WON4
\U -+ SITVHIY - - | -- SITVYNW - - X3S TIVHINY STO¥LINOID = $S113 310N m
m $3dAL Aonis S8-9NMV-12 3LVO 1¥VIS AONLS A3TINVA-3INOVECLS/LVE :S31I3dS Mw
o | ¥3IBWNN 3D1J1¥IVS WIYILNI ¥O4 L¥Od3IY 62196 V3 '03SIJNVYI NVS 4O O10IS3¥d O
m L :39vd 29058d19 :y¥3IgNNN AONLS d9 A¥3S H1Vd ‘ddns S3¥ 40 AlQ m“
5 89-100-82 :03IINIY¥d SNOI1VAY¥3ISH0 ASAO¥IIN SSO¥Y ¥04 130434 ABVAWNS 3IINIOIONI HOYVISIY 40 IINLTLISNI AMEY NVW33ILLIIT ¢

s —————————————————————————————




Morgan et al--155

X0¢
oL
oL

ol

X09
ot
ot

%0

X0
ot

%0
0
ol
ot
3
ol

%0
0
ot

ot

.-i - -

ol
Y

%02 X0f I X02
2 £ 2
oL o0l ol
0 oL | ol
0 0! | 6

%09 %01 X0$
y t S
6t Ot | ol
0 ot | ot

X0l %0 | X0
i (] | 0

X0 %02 _ X0t
0 2 l
oL ot | ol

%0 %02 | %0
0 Fd _ (]
0 oL 2
0 0l | ol
0 l | S
0 ol [ ot

X0 %0 X0
(] 0 ()}
0 0l | ot
0 0l I ot
oL o1l | ot
€ sS113 9

SITVYNIY - - .

-0 31033440V

1 :39vd

g8-100-82 -G3ILINIY¥d

S8-9NV-LZ :31va 1¥VLS AQNLS

WOl ‘NOSNHOPr ‘°1 393039 ‘J3AONVYM :(S$)1SID0T0H1Vd

X02 Xo0¢
4 £
ot ol
0 ot
0 ol

X0% X0S
b S
0l 0l
0 0l

%X0¢ %0
£ 0

%02 %02
Z 4
1] ol

X0 %0
0 0
0 6
0 ol
0 ot
0 1]}

X0 %0
0 0
0 ot
0 ot
oL ol
€ $113

SITYN - -

STYHINY --

27058419

G 8|ge)
SIAVYLITIND 1733 ANOLVWWYIINI QIXIW AVINISVAIYIL-
TQINIWNYXI HIEWNN -t ttrreremmmrreessrsetsoancnsnoncseaee yapg
TQININYXI HIAWAN " c- s treesetsesssaransottncacanettes pagqyg
SOINTHYXT HIGWON " o - eeeesrecermsstsaconeccncnecaces oy
¥VI0IAIY-VEINT “SILVIIYOOV 173D WVO4-
TOINIWYXI HIABHAN “T-c- "t - srmeesstsenncaceancaiacanaes coNng
TOINIHYXI YIBMNN ““c-crrtoveesrscncessranetccccearuaaans yingy
WN1QYVIOANW ‘3LVO3IYOIV II11AIOILSIN-
SILVYILTIINT 173D AYOLVWWYIINT Q3IXIN-
SEL IR D ERE Ei:L 1] I & ) K L
SILIVULTIIANT 717130 AYOLVHNVIINT Q3IXINW-
CQININYXI YIBWAN *"cccctctertmetsss ettt NIYOVY TVITEYOXI
DQINTHYXT YIEWNN "t e crreserssecsncessassnrencsces cNOYNINST
ECELRE LD & IR EL:1 1T AR A {2 FY PR 2 A L]
SO3INTHWYXI YIAGWNN " "ttt ttreses T m e R sttt SANYIOD QIOVAHL
VIUY IVIONANVT “SIAVALIIINT 173D ANOUVHWWVIINI QIXIN-
TOININYNG YJOMAN " - - v ossresmvesrnnacaacsntecnsnee yauqguyl
SOINTNYXD HIGWAN " - - ctvsovmssanansnscseccccccncacccces N1YYB
:dNOY¥9 NI °“ON SONIONTIT S H1iln s3Inssil
:dNOY¥9 39vSoQ
X 3 S IVAINY I :(S)dNO¥D WO¥4 STOVLNOD = S11D

3314139VYS 1YNI4 = SIVNINY :SIION

AIINVA-3INIVILS/IVE :$31D3dS

62196 VI ‘'0I2SIJINVY¥3 NVS 40 01QIS3¥d
d9 A¥3S Hivd ‘ddns S3¥ 40 AlO

SYIARNN AGNLS

(ONTONJJ 1TVISNOILVAYISBO JIIHOISOUIIN 4O (X HLIM) ANYVNWNS IINIQIINT HOUVIS3Y 40 IINLTLISNI AWV NVWEILLIT

Appendix Q




a313344v

%01

ot

X0
oL

X0

X0

%0l

_ X0

| %0

%0

S TVYHNINY

0 0
X0 X0
0 0
0 0
X0l X0
i 0
X0 X0
0 0
X0 %ol
0 l
X0  Xo¥
0 k4
0t 0l
X0 X0
0 0
X0 %0
0 0
X0 %0
0 0
X0 %0
0 0
ol 1]}
o1 oL
1 4
-- SIIVH
$8-90nV- 12

0l

X0
0
ot

X0
0

X0
0

X0
0

X0t
i
ol

X0
0

X0
0

x02

s

(penunuoo) G eiqej

DQINIWYXT UIPNNN - -rerrrrrresrrenesrassrcattett g1101G1a3
NIWNT Q31VIVIO-
TQININVXNS UIGHNN “- - rrsreeetrosrsennoamesacectaaecats gauain
J1VINJVFI TYNIK3S 03LVINOVO)-
TQINIWYXI HIGHWAN - -t crctttrttet ittt mtTt T HIQQVIE ANYNIYN
SILVYLVIINT TIVILILISYIUINT JILAJOLLSIH OGNV JILAJOHdWAT-
VIINAIW TYI04O0¥IIN ‘BVINGNLYAINI ‘NOTLVZITVUININ-
"NOILVL1710 ANV AHJOWLY ¥VINENL ANV
SIIVYLTIIINT 17133 AYOLINVTIANI Q3IXIW HLIA SI1SOY8I1J TVILIILISY¥ILNI -
IVYILVIINN ‘SIATI3d TYNIY 031VIVIO-
TQINTHYXY YIGNAN c -t csteretesemmssnmrrenecsaeecnacaaes Jangyy
$NJ04 1130 ¥Y3I-
SILVYLTIIINT 1730 AYOLVNNVIIND QIXIN WOONVYE ONVY AVINISYAIYId-
S1SO¥IIN
J11AJ01Vd3IH IVNAIAIGNT QGNV S3LVYILTIIND 1730 AYOLVHWVIINT QIXIH-
SISO¥IIN JI1LAJ0LVAIN-
TQINIMYXT BIGHNN -t ersorseeeorensacousecoccraaceetcs yappy
:dNO¥9 N1 "ON SONIAGNTIT S HllA s3INssIilt
13 :dnO¥Y 3I9VSOQ
X 3 S TYNINY 1 (S)dNOY9 WO¥d STOULNOD = $71D
IO141¥IVS TYNIJ = STIVHINY :S3I0N
a 1¥VLS AQnLs AIWAVA-INOVYELS/IVY :531J3dS

%0 X0 %0
0 0 0
oL o 0
X0 X0 %0
0 0 0
6 0 0
X0L X0 X0!
\ 0 I
X0 X0 X0
0 0 0
X0 X0 %0
o 0 0
X0 X0 X0
0 0 0
ot oL oL
X0 X0 %0
0 0 0
X0 X0 X0
0 0 0
X02 X0 X0
Z 0 0
© X0 X0 X0
3 0 0 0
N ot oL ot
L e
~ oL 0L ol
v v g ]
o - §3TVM3I4
e -
o .
o $3dA1 AODIS
o
I 2 :39vd
2 89-170-82 :Q3IN1¥d

WO1 ‘NOSNHOP ‘"1 398039 ‘J3A0NVH :(S)1SI90T10HLVd
29058419 :YIBWNN AOGNLS

*31v

62196 VI '03SIJNV¥4 NVS 40 01Q1S3¥d
dD A¥3S Hivd ‘ddns S3¥ 40 AlQ

(ONIONIS VIVISHOILIVANISEO I140ISONIIN 40 (X HIIM) AWVWNNS 3JINIQIINT HOYVISIY 40 IINLILISNI AWEV NVW¥3ILLID

Appendix Q




U e .

(penunuod) g e|qel
~ (@]
5 [}
.ﬂ oL 0 0 6 | oL o 0 ot TQININYXI YIGWAN *tcccrcscertmesoresse ettt ottt NANYILS TINOE .m
| o
~ ot o ] é | oL 0 0 ol SOINIWYXI HIBWNN "ot crcertcerotetcosssocoretc S3IYNIGYUNL/ISON m
o
L 6 (] ] 8 I TGINIWNYXT YIEWAN “"-ccccccsccrestrensssertr sttt GONYID AYVHHYM m“
v <
. oL o 0 ol | oL o 0 ot TOININVKS NFEWAN *-cerrrremrrsesososrmrorneenaccecntiecsss yiyg
mw oL o© ] oi ] oL ¢ 0 ot SOQININVXI HIBWAN -t cccctctoretstersesssccosccrsrsstttT INONOL
g
mw 6 (] 0 8 | oL o 0 6 TQININYXI YIGWAN “-cccecmttcsTreccrsssestetmott JANIN DLAVIDS
oL o 0 ol | oL o 0 oL TQINIWYXT YIBWAN "c-ccccccetcttetesrecssoctoost II0SNN TVEITNINS
oL 0 0 oL | ot o 0 ot SQINIWYXT YIEHAN - - cccerrosssoseseresereesm ottt BIVHOLS
oL O 0 ol | oL o 0 ot SOINIWNYXT YIAWAN "t crccteTotcctosssseserecesr ittt NOT0D
oL o0 0 ol | 6 0 0 ot TOINIWYXI YIQUAN " - c-sccecrsoms oot er it HALDIY
oL o0 0 ot i oL o0 0 ol EL L 2 E R ELL 1L IRt 1 I
X0 X0 X0 X0 ] X0 %0 X0 X0i
0 ] 0 0 | 0 0 0 i SIAVELTIIINT 173D AYOLVHWWVYIINT O3IXINW-
X0 %0 %0 %01 X0 %0 X0 %02
0 0 (] 1 0 0 o 2 : AHJOY¥LY 3VINEOT-
oL o0 ] ot | oL o 0 ol TQINTWYXT YIGWAN ° - cctcttomecresers st SYIYINVA
Ow 0 0 OP _ ol 0 0 ot TQININYX3 YIBHNN B R R R R R R R R R RN R |
oL o 0 ot | oL o 0 ot LR L 2 E R ELL 1, R i 1] [ D 1)
oL o0 0 0l | oL o 0 ol TOINIWYXI YIGWAN “ccccTcrectrecstercserecasssssrams st WANIOONG
oL o0 0 ol | TQININYXI HIGWNN *" - vcccccorrresesecesessremenos st SI1YVAO
_ O— O 0 Q—. T QININVYXI 8Wﬂ!:3 B AR EEE LR ERER RN ¥ X )
oL oL oL .0l i oL oL oL oL :1dNO¥9 NI "ON SONIAONTIT Wi1tan s3Inssili
y € 2 s12 ) € 2 $11) 1dNoY¥Y 39vS00
-- §3TYN3IS -- -- SITVH -- X3S TVNINY 1 :(S)dNO¥9D WO¥J SIOWINOI = $11D
- 0312334V STVYNINVY -- FI141¥9VS 1YNIJ = STVHINY :SIION
$3dAL AONLS S68-9NV-1Z :31VQ 1¥VIS ACGNLS AIIAVA-3INOVYEIS/LIVY :S31D3dS
WOL 'NOSMHOT ‘"1 394039 °‘JIA0NVH :(S)1S19010HLIVd 62196 V2 ‘02S1INV¥4 NVS 40 0101S3¥d
€ ‘39vd 290584719 :¥IAWNN AONLS d9 A¥3IS HIVd 'ddns S3¥ 40 AlQ
88-170-82 :03ILINTYd COINIANIS TIVISNOTLVA¥ISEO I 140ISONIIN 40 (X HLIM) ANYNWNS JINIGIINI HIAVISI¥ 40 IFLINLILSNI AWV NYN¥INLIIT

lli



Morgan et al--158

(penunuoo) g eiqej

[1]} [} 0 ot _ 6 0 0 0} SOINIWNYXI ¥IQWNN -t tcccscterteerse sttt GNTD TVNIONTT-GNS
X0 %0 X0 X2% _ X0 %0 X0 X0
0 0 0 § 0 0 0 0 FJIVILIIINT 113 AYOLVHWVYTIINI GIXIN-
6 0 0 ] _ ] 0 (1] ol SQININYXNT YIGWHNN et ccorettssssme st sttt ONVYY Al10¥Vd
X0 %0 %0 X0 | XL X0 %0 X0
0 0 0 0 _ ' (] (] 0 JAVELTIINT 113 ANOLVNWYIINT QIXIN-
oL o 0 ot 6 0 0 ol IQININYXI HIGNAN - ot cccctrerescstesctescoc GNYID ¥YINATANYH
0t 0 0 ol _ oL 0 0 0l SOININVYXI YIGWNNN " cccccrercrtsenmsesre e en st N OWAT JI¥3ILINISIN
X0L X0 %0 %01l _ X0 X0 X0 %01
{ 0 0 i 0 0 0 I SILVYLTIIINT DTLADOHANAT TIVILIISYILINI-
X0 %0 X0 %0 { X0y X0 %0 X0l
0 /] 0 0 _ Y 0 0 i FJAVALITING 113D ANOLVHNWVYIINT QIXEN-
1]} 0 0 ol oL 0 0 ot SAININYXI YIPWAN "ttt sttt e te sttt ONVTO NVINIQUVH
X0 X0 X0 X0 X0 X0 X0 X0
0 0 0 0 £ 0 0 yi JLVELILANT 113D AYOUVWWYIING QIXIN-
ol 0 0 (1]} 1]} 0 0 1] SQIANIWNYX3 ¥IGHNN "ttt ssesessessmsnett MO X3S A¥NOSS3IIOV
0l 0 0 1]} “ 1 0 0 ol HCELRC)L 2.5 IR EL L (1] DR SRR - | & |
oL o 0 ot | oL o 0 ol TQININVNG HIGWAN " - rr-sccmeceececsestiscsste N 91140 2 S3IAI
oL o 0 oL | 6 0 0 8 TQININYNT YIAWAN """ e c-scceeccesscesetetos gNYID ANVLIINAIA
oL o ) ol | oL o0 0 0l TQIANIMYNT YIBWAN """ t-csccesceesesmesessasesan s TyNIYQY
oL o 0 6 | oL o (] ol TQININYXT YIGWNN “c - tccstctmesesreescncesecetttss qHOY TYNIJS
oL o (] 6 | oL o0 0 ol DOININYXI YIGWAN - cccereresesssrecsccneceatotctt y3an INOE
'y (1] 0 6 | oL o 0 oL IGININYNT AGUAN “- -t rcrrsrescsssecenssaentsettett YNNI ‘INOS
oL oL 0L ot | oL ot oL oL :dNOY¥9 N1 “ON SONIOGNT A N11n sanssii
’ € 2 $11) y € 2 $112 14NO¥Y 39VS0Q o
<. SITVHII - - -+ SITVH -- IX 3 S TVWINY L :(S)dNO¥Y WO¥4 ST0YINOD = S1II
- 031933440V STVYNINY -- 37141¥IVS TVNI4 = STVWINY :S3)ON m
13dALl AONLS ,S8-9NV-12 131V 1¥ViS AGNLS A3TAVA-INDVELS/LIVE SI1D3dS .m
NO1 'NOSKHOP ‘1 39¥039 'I3A0XYN :(S)1SIDOTOHLVd 62196 ¥I 'OISIINVYS WVS 40 0101S3I¥d Q@
v :39vd 29058479 :U3IANNN AANLS d9 AY3IS HIVd 'ddns $3¥ 40 Alg
88-100-82 :031N1¥d (ONIONI4 TIVISNOILVYAYISEHO JIJOISOYIIN 40 (X HLIM) AYVHRNAS IINIGIINI HO¥VISI¥ JO IINLILISN] ANIY NYNW¥3113I MW

i



Morgan et al--159

%02 %0% %0

l
]

0
0

X02 %o

%0

w ~ " nwoo

X0

o o (-] 000

:3dA1 AQNiS

Z 0
S S

0 S
0

"o
o

X0 X0

%0 %0

w o

o o o 0o
(4] w

I 39vd
88-120-92 03

INTYd

| X02 X02 %02 %02

i
S

[ S
I S

_ %02

_ X0

X0

i
s

0
0

wo

X0

X02

o o o [~ -]

$8-9

i

S
0
0

nwo

X0

X0

o o o [~ X-X-}

nv-i2

i
]

S

X0

%02

wn ~r w nwoo

g e|qel

SILVYLITINT 1737 AYOLVWHVYIINT GIXIN BVINISVYALNIL-
SOININVAT BIOWAN oo e ensel. tor I QTN AVI0svALAA-
CQINIHYXT HIGHON *7 o7 e ce s e smemtnenenneneeeeae ety 2o
LOININVXD HIGHAN <7 <o oo meomonen et e o

SOINTWYXI ¥3IEWNN “°°°

COININYXI ¥38WAN - °°

SOINIWYXI Y3GWNN " °°

SQINIWYXI ¥38WNN - °°
SQININYXI Y3IGWAN “"°°
TOGININYXI YIGWNN °°°°

SQ3ININYXI Y3IANAN """ °

LA ARLEDLIY LA

YVI03ATV-VULINI ‘S3LVIIWDIVY 113D NVO4-
R AL R LR PP S et

R APy per. v

WNTQYYIOAN ‘3ILVDIAUDDY J1LADOILSIN-

SILVILTIANT T3] ANOLVWMVYIINI QIAXIN-
R R D T

SIUIVILTILINT 173D AYOLVHNYIINT GIXIN-
I 1R Rl AL I T )

R R Y T S e
Trreecsssesieteseiiaiiec qLONAHIVEVA
Tetsssssciesieciaieietoos cANYID QIONAKL

"SIIVILIIINTG 173D ANOUVWNYIINT QGIXIN-

TOININYXI §IAWNN “-n s reccceresasueatatatentenaote. yayaun)

TQINIWYXT BIEWAN - -t ot erseceeratacttttttititttttt et piyug

$dNO¥D NI "ON
$dNO¥9 39VSOQ
X 3 S TVHINY l

SONIAONT 4 H1llAn s3ans m 11

$(S)dNOY¥D MOYS SIOYLNOD = $11)

$8-100-%0 0L S8-1J0-20 WO¥4 av3g a4< = STIVHINY "ww~Oz

$31V0 1¥VLS AQNLS
WOl ‘NOSNHOP .._ 399039 ‘J3A0NYH :(S)ISID0TOHLIVL
290$8479 SUIBNNN AONLS

(ONIGNIJ 1TVISNOTLIVAYISHO I140ISONIIN 40 (X HLIM) ANVWWNS IINIAIONT HIAVISIY 40 IINLILISNI AMNY NVME3IL137

»wa)<a.w:c<uaw\—<¢ mw—uwaw
62196 ¥ "0ISIINVY4 NYS 40 OIGISINd
d9 A¥3S WIVd ’ddnS S3¥ 40 AlQ

Appendix Q




;

(penunuod) g ejqel
_ S 0 0 P QININYXT YTGHAN “ - o cvrrerrrsrrmeneassasnsaceeeenass crui010103
X0 %0 X0 %0
0 0 0 0 N3IKNI G3lvIiviag-
m ° Q m — uowz-t‘*w “Wﬂ::: ® 6 N 8 % 83 8 B B U U PGS S LSS S L e e d S Ess e e m:uw~:
%0 %0 X0 %0 %02 %0 X0 %02
0 0 0 (] i 0 0 ! JLVINIVEI TVNINIS a4I1VINIVO)-
S 0 0 4 S (] 0 < DGININYXI YIGWAN " cccecscsmsocsmerersesotastrot s NIQAVIE ANVNINN
%0 X0y X0 %02 X0 %0 X0 X0
0 2 0 \ ] 0 0 0 SILVYLTIINT TVILIAISYIINI IT1AJOILSIH ONV DILADOHdMAT-
X0Z2 X0 X0 X0 X0 X0 X0 %0
l 0 0 0 0 0 0 0 Y1INA3IN IVIOJONIIN ‘AVINBNLVILINTI “NOILVZITIVYININ-
X0 X0 X0 X%0 | X0 X0 X0 %0
"NOITLVLIITIG ANV AHJOWLY ¥VINENL aGNV
0 0 0 0 | 0 0 0 0 SIAVELIIANT 17130 AYOLIWVIING G3XIW HLIIM SISONOIJ TVILILSHILINI-
%0 X0 X0 X0 X0 %0 X0 %02 .
0 (] 0 0 0 0 0 t IVEIIVIINN ‘SIAT3d VNI G3LVIVIQ-
m m m m — m m m W uﬁwz—’<‘m “Wﬂ::: R E R E R T I N R R e A A L L) >W:Q—¥
X0 X0 %02 %0 | X0 X0 %0 X0
0 0 i 0 | 0 0 ] (] $NJ04 1132 ¥v3Id-
X02 X0 X0 X0 X0 %0 X0 X0
1 0 0 0 0 0 0 0 SIIVAILITINE 1730 AYOLVWMVIINI A3IXIN WOONVYE OGNV ¥VINISVAI¥3d-
X02 %0 x%02 %02 [ X0 X0 X0 X0
S1S0¥I3N
i 0 i L | 0 0 0 (] JTL1AJ0LVAIH IVNGIAIGNT ONV SIAVELTIINT 173D ANOLVMWVYISND QIXIN-
o X0 %0 X0 %0 X0 %02 X0 X0
”m 0 0 (] 0 (] I 0 0 SISO¥I3IN J11AJ01VdIN-
_ < p e < c c p p SQININYXT WIBMAN * - ccrvsrrmrormeeanonnsnnnanaosoas s illygyg
— ----- o L e > e o owemoee P s e a e e s s canceeer e @ - e eee-ae. P
~ 4 14 4 4 | 4 S S 4 1dNO¥Y NI "ON SONIANT Hirt1m sInssitit
T y € 2 $11) y € F] $119 :dNOY¥9 39VSO00 o
) -- S$ITYWI4 -- .- SITVN -- X 3§ TYNINY I :(S)dNO¥D WO¥4 SI0YINOI = SI1I
o - 03123440V STVHINY -- €8-120-90 O1 $8-170-20 WO¥J QV3IQ 1V = STVHINY :S310M .m
m 13dAL Aanis S8-9NV-12 :31vd 1¥VLIS AONLS A3INVGA-INIVYLS/LVY :SI1D34S Mm
o NO1 ‘NOSNHOF ‘"1 393039 "J3A0NYN :(S)1S190710H1Vd 62196 VI ‘0ODSIINVY4 NVS 40 0101S3¥d @
M T 39vd 29058419 :S¥IGHNN AONLS d9 A¥3S HIVd 'ddNS S3¥ 40 AlQ wu
mw 28-130-82 :43INI¥d (ONIONIJ TIVISNOILVANISEO I140ISOUIIN 40 (X HLIA) AYVWKNS 3IINIQIINI HOYVISIY¥ 40 ILINLILSNI AWYYV NVW¥3LLIT ¢

i



e

(penunuoo) 9 8lqe]
— o
w
" s 0 0 S | S o o S TQINTNYXI BIBMAN - cocccetctosccsoesscescctecetic wnNy3ls ‘anod X
o
A s 0 o0 S I s o 0 s TQININYXI YIEWAN “"c-cccoetotetstrocTetctiooct §I1YNIEYUNL/ISON 5
o
o s o0 o S I TQININYXI HIEUAN “ccncemtctttotosstttottotttt SONYTD ANVHNYN W
o <
[4 0 0 [ _ 'S 0 0 < TQINIWYXI ¥IGHNN R R R AREEREEEENE 1D 1
o]
% 4 0 0 [4 — [4 0 0 < G3INIWVYX3 HIGHNN R R AR 1)1 1] 1
Y
2 s o0 0o | s o o S TOINTHYXI YIEWAN ~--rccottTTroescctectttotitic AYIN DTAVIDS
s o0 o ¢ | s o 0 S S EL R 2 E IR E L 1L D RE LTI ERLJE RE DL
s 0 0 S | s o0 6 S S ET T2 E IR E L 1 i F ) [ [ 5
s 0 o0 S | s o 0 S $OININVXI YIEUAN “"-cccccotTToosessseresieositosstotitt NOTN0D
[4 Q O ﬂ — m 0 0 m TQININVYXI ¥IBNNN R R R A AR R RN " THEL |
s 0 o0 S | S o 0 S $QININVXI YIEWAN """ -cc o ttottresesssrsessoniresetttitt WADID
%0 X0 X0 %0 | X0 X0 %0 X0
o o o 0 I o o o0 o SILVELIIINT 1730 AYOLVHWVIINI QIXIN-
X0 %0 X0 %0 X0 %0 X0 X0
o o o 0 6o o0 o0 0 AHJO¥LV ¥VINEOT-
s o0 o0 S | s o6 o0 S R ETTT L 2.6 IR E L L L IR ) £ DB LY L
s 0 o0 S | s 0 0 S S EL T L2 E R E L L (1 It |1 F R
s o0 o0 S I S 0 0 S $QINIWVXI YI@NAN --cccrrecesocttosssscsrsecsessostte s WANARIF
s o o S I s o o s S EL I 2. € B ELL L IRl I L E [ 1
s o o0 S I LA 2 E I EL L UL e 1 §.1 10
_ 3 0 0 3 TQINTWYXI ¥3IBWHNN R R R R R I )
S s s s | S S s S :dNO¥9 N1 “ON SoNITOGNI R1lIlm s3nssil
y £ 2 s Y £ 2 s :dno¥9 39vS00
©- SITVWI -- -+ SITVW -- X 3 S TWWINY I :(S)dNOY¥Y WO¥J STIOYLINOD = S11I
0342343 Y SITVHINY -- 68-130-%0 O1 $8-1J0-20 WO¥3 QV3IA 11V = STVMINV :S310K
13dAL aonis S8-9NV-1Z 131Va LY¥VIS AGNLS A31MVA-3NDVYAS/1VE S3133dS
. NOL ‘NOSNHOF ‘"1 393039 ‘J3A0NVM :(S)1SI9010HLVd 62196 VI ‘0ISIINVY¥ NVS 40 0101S3¥d
£ f39vd 27058419 1¥3IGWNN AONLS d9 A¥3S Hivd 'ddns S3¥ 40 AlQ
88-170-82 :03INI1Y¥d (ONIONI4 1IVISNOILVA¥ISE0 I1JOISOUIIN 40 (X HIIA) AAVMNNS 3IINIGIONI HOYVISIY 40 JINLILSNI AWNV NVNH¥ILL3IT

e —————— T S



Morgan et al--162

(penunuod) 9 ejqey

S 0 0 9 ] § 0 ] 2 IQININYXT YIGWNN “t-ccctcetTteccecsesscescstss N9 IVAONIT-GNS
X0 X0 %0 %0 _ X0 X0 %0 %02
0 0 0 0 0 0 0 i JIVALITANT 1130 AYOLVNWVIINT G3XIM-
S 0 0 ] i S (] 0 [4 TQININYXT HIGWAN - rrccccccrertesosmescssettetotc GNYID Q110MVd
X0 %0 %0 X0 | X0 X0 %0 %0
(] 0 0 0 _ ] 0 0 0 FJIVELTTANT 113D AYO!IVHMYIINT Q3XIN-
4 (] 0 4 S 0 (] S TQININYXNT YIGHAN “t-crcrrerssesrerrreereres st GNYTD FVINGIGNYN
S 0 0 4 | S 0 0 S TQININVXT YIENAN “-ccccectsresmessercsec et N AT JIYILINISIN
X02 X0 X0 X0 _ X0 %0 %0 X0
{ () 0 0 2 0 0 (] SILIVELIIING ITLAJOHINAY TVILILSYIINI -
X0 X0 X0 %02 X0 X0 X0 %0
0 0 (] i (] 0 (] ] JIVYLTIANT 17133 ANOLVMNVVINI G3IXIN-
S 0 0 S S 0 0 ' DGININYXI YIGHAN "-ccctccectosssesncsee st to s GNYTD NVIN3IGUVH
X0 %0 %0 X0 %0 X0 X0 Xo02
] 0 ] ] 0 0 0 t JIVELTIIANT 113D ANONVNNWVIIN] 03XIM-
S 0 0 4 S 0 0 S TQINTHYXI WIGHNN “-ccccccsscrscccsmrecerersetcs yO XIS AYOSSIIIV
4 0 0 4 _ '3 0 0 5 TQINTWYXI ¥IANNK L R AR R RN ') |
S 0 0 4 | S 0 0 S DQININYXI YIGWAN - - ccccctecetmereesensceccsccot SN 31140 ¥ S3A3
S 0 0 4 | $ 0 (] ] IQININYXNT NIGNNN -t ccccctecsesssoseccsesccccst ONYID AYVLINLLA
S 0 0 S ] S 0 0 S TQINTMYXT HIGWAN “" - ccecccrectsesetemesesssenssst ottt YNINQY
S 0 0 S | S 0 0 4 IQININYXI YIANAN - tc-co-cetectemosceccssecccstot QN0 TYNIGS
S 0 (] S | 4 0 0 4 DQININYXI HIGWNN "" -t tcteteerescwesessccteccceoretts 1N3A 3NOS
y ] 0 4 | S 0 0 S TQININYXI HIGWAN ~"ccccccctmseessssesceresccccs ottt yANIY ‘INOE
14 S S S S S 4 S 1dNOY9 NI “ON SOINIAQNT 4 Wi1n s3Inssil
9 € 2 S113 ’ € 2 $113 :dnods 39Vsoq
-- $3TYNI4 -- -+ S$3TYN -- IX 3 S IVHINY I :(S)dNO¥D WO¥d SI0¥INOD = S11)
- 0312334V SITYMWINY -- $8-130- «o 0l s8- buo <20 WO¥4 OV3IA 11V = SIVWINY .mw_oz
.ma»p Aanis S8 -9NV-12 u—<o ~¢<~w AQN1S >w4:<o INIVY4S/1vy uw.uwau
WOl “NOSNHOF ‘1 393039 ‘I3A0NVW :($S)1SID0T10HiVd 62196 ¥3 '03S1ONVY¥4 NVS 310 0G1QIS3Nd
% :39vd 29068419 :¥IAWNN AGNLS d9 A¥3S HIVd ‘ddns S3¥ 30 AlLQ
89-120-82 :43ILINIY¥d (INIGNT4 TIVISNOIIVAYISE0 2140ISO¥IIN 40 (X NLIA) AYYNNNS 3IINIQIIN] HOBVY3SIY JO ILNLIISNI AWMV NVNE3ILL3D

Appendix Q




Morgan et al--163

L 8|qel
o
X0 | 7]
0 i SILVHLIIINT 113D ANOLVWWYIIN] Q3XIW YVINISYATHIL- .M
L £t TQINTHYXT HFAWAN " recorererererenersreoses st ons g3zl g
o
tL _ <l SOININYXI WISHNN ceeatissaseasacaanaseassssesserecesass NIYYYG W
' | €1 SQINTWYXD BIBUAN = corseermeresmesssresassnanasu et SAUARYL .m.
X0 X0
0 0 YVIOIATY-VUINI ‘S3ILVDINIOV 17133 KWVOd-
it _ st :GININVYXI ¥3IEHNN ceeecesessctesncsaretscseaassrstacccsaes SONATY
L | €l S EL I L 2 €I EL ] 1] b F R 1) )
X0 | %0
0 ] 0 WNIQYVIOANW ‘3LVOIYOIY IIL1AJOILSIN-
%0 X0
0 0 SILIVYLIIINT 113D AVOLVHWVIINT GIXIN-
FF — MF unmz—:<*m xmmtaz @ ® a® 25 65 e e B e e B ESES TESSEAESLEEeePe et sy h“‘”:
X0 X0
0 o SIIVILIIANT 1130 AYOLVHWVYIINT GIXIN-
) ¢l TQINTWYXI YIGWAN "o cccccc et resetsnett HIYIVY IVLIG¥0X3I
i | £l TGININYXI YIAWAN “-°ccccccccemsorsv st mtecssses ottt SNIVYHAOSI
ol | 8 TOININYXI HIEWAN - -ccccmcrmceror st erteccmcnstts s QIONANLVAVY
it | £l TOININYXI YIGWNN - ccccctstteecsescesesemeenesccct SONVID OQIO0¥AML
X0 %2
0 ) VIV IVIONAYYT “SILVELTIINT 173D AYOUVHNVIINI A3XIN-
L _ €1 TGINIWYX3 ¥IAWNN Ceecteseesessesecnsesanrss oo YIuYN]
L _ €t TQININYXI ¥IGHNN B R R R A 12 1)
13 tl :dNOY9 NI °“ON SONITIOAONTITA N1 _ n $3InNnNss1ili
$112 S$11) $dNOY¥9 39vsSoq
- SITIYNIE - - -~ SITVW - - X 3 S IYWINY G :(S)dNO¥DH WOU4 STOULNOD = ST1I
- 03132323 43440v $ 1YV : I NV -- 1 32141¥I¥S :_zw—z— = w4<:_z< SS31
t3dAl AQN1LS . G8-9NV-12 :-31VQa L¥VIS AGNLS »wa3<a w:c<¢am\»<¢ :$31J3dS
WOl ‘NOSNHOf ‘"1 393039 ‘J3IA0NVH :(S)1SI9010HLIVd 62196 Y3 ‘0JSIINVYS NVS 40 01Q1S3I¥d
l muu<a 29058419 YIGWNN AQNLS d9 A¥3S HIVd ‘ddNS S3¥ 40 AlQ
98-100-82 :0G3LINIYd (ONIONIS VIVISNOTIVANISEO J140DSOYIIN 40 (X HIIA) ANVWWAS 3INIQIONI HO¥VISI¥ 40 IINLTLISNI AWYV NVW¥3ILL13IT

ill




1

" (penunuod) / eiqel

— nF unwz—:<xw “Wﬂ!:: " % A B F A S sAs e P e e s R RS T eSS s B e w—:»a—n—aw
%0
0 N3WNT 031VIVIQ-
L — SOININYXT YIGWNN " - rrccscesrcessucscccsccnccccccccss onuIIN
%0 | %0
0 _ 0 31¥INIVII TYNINIS 031ViINOV0I-
L £l TOINIWYXI YIAGWAN """ ccrcrercrrsecreranccoaos y3qQyv1g ANYNINN
%0 _ %0
0 0 SILVYLVIINT IVILT1SYILNT DTIAJOILSIH ONV I1LAJONINWAT-
X6 | %0
{ ] 0 V1ING3W ‘1VI0J0¥IIN ‘UVINBNIVELNE "NOTLIVZIIVIINIM-
%6 | X0
"NOTLVLIITIG OGNV AHJONLY ¥VINENL ONV
1 | 0 SILVELVIINT 113D AYOLIWVIINI O3XIW HIIM SISO¥EIJ IVILILISHILNI-
X0 XL
0 i IVHILVIINN ‘STAT34 TYNIY G31VIVIO-
1 _ ' TQINTWHYXT YJAWNN """ " -cserrecscccccctccccccsranvaccas Jangl)
X0 | %0
() | 0 $NJ04 1713 ¥v3ID-
%0 %0
0 0 SILVYLITANT 1733 AYOLVWWYTINT GIXIN WOONVY ONY ¥VINISVAIY¥3Id-
%0 | %0
S1S0¥23IN
0 | 0 J11AJ01VdIH TVNATIATQGNT ONV SILVNLVIINT 113D ANOLVWWVTINI GIXIN-
< X0 | X2
o 0 _ 1 SISO¥IIN J1LAJOLVAIN-
_ﬂ. —— n— uONZ—:<!m GWE:DZ s 28 s 8 3P e PRSP LSS A EBUSESESEOEERNSEEBEEEEE S HW)—J
P e e e e e e e
~ L | £ 1dNCY9 NI “ON SONIAONT 4 Hit1an s3nssii
o $112 _ $113 14N0Y¥9 39VSO0Q
) -~ $3TVNIY -- -- SITVM X 35 TYNINY S :(S)dNO¥D WO¥3 STOUINOI = S11D
) -~ 03123443V STVYHINY -- L 3DT41¥IVS WIYILINT = STVHWINY :SILON
m 134A1 AQNLS SB-9NV-12 :31V0 1¥V1S AQNLS A2INVO-3INDVALS/LVE :SI1I3dS
o WO1 ‘NOSNHOPr ’“1 394039 ‘JI3IAQNVH :(S)1SI90T10HiIVd 621%6 ¥2 ‘0JS1JNV¥4 NVS 40 0101S3¥d
1% 2 :39vd 290584719 YIGWAN AGNLS dD A¥3S WiVd ‘ddns S3¥ 340 AIQ
mw 88-120-8Z :031INI1¥d CONITONTS TTVISNOTLIVANISEO I14OISO¥IIN 40 (X HIIM) ANVNWAS IINIGIINT HINVISIN 40 3IINLILSNI AWNY NYN¥3IL1131

Appendix Q




o - v

(penuiuod) / ejqel

Tp] (@]
(Xe .
— i _ 148 SQINIWYXI ¥IGWAN -t retoscctesss s s e nr sttt WANY3LS T ANOE .m
|
o)
u; tL | £ SOINIWYXI ¥JEWNN """t trstesserecenessoctt SILIVNIGANL/ISON
1y} Q
o W]} _ SOINIHWYXT YIGWHAN "ttt Tttt ottt s ettt SANVYD ANVHWYNW mw
<<
e FF _ ﬂ— uﬁmz—:<xw xwmtﬂ-z e T I T T T T P P R =—¥m
o
m% Ll _ €t SAININVAT YIBUAN - - srrresrsessrerecstcncataccasattte guaNg)
Y
mw it _ €L SQININVYXI ¥IGWNNN "ttt T e ettt JAY¥AN DJ11VIIS
(48 _ £t SQININYXI HIANNN - ottt trsc s esssE e ett st FIISAW VL3NS
—F — m— uOWZu“XW UWQ::Z e o e v am e ase e esuEeenenEEee et eE0 SN =U<t°.—m
FF — MP nﬁWZm“*“ xwa::z P N N e e S A Y ZOJOU
—p _ m_. nQWZ-‘(XW “Wﬂ::x P I t:huwx
—- _ n— uawz—z<xu ﬂWQ::Z e e 5 8 e B s e eseesese st et ntsan0saenee N x:uwo
%0 | %0
0 _ 0 SILIVELTNIINTL 173D ANOLVWHWVYTIINT QIXIN-
X0 %0
0 0 ANdOY¥LIY ¥¥YINBOT-
4} _ ¢l CQINIWYXI YIBWAN Tttt m ottt e sttt SYIUINYA
F— — MP uawx—:<xw CWQ::: P I L R R T T T T S R P ST ‘:Wn——
3 _ 14} SQINIWYXI YIEWNN """ st sttt T NANNE ST
3} _ €l HGEL G 2.6 R EL T 1)1 IR )] E [+ [o]) 1]
i _ QININYX3 JAGWNN """ " tcrctcesecesessretttiititreees s oI NYAD
_ €1 TQININVYXI HISHNN srsesressetcccasrsetss ittt 63163]
X3 _ sl :dNoY9 NI °ON SO NI QNI S HRi1lAN s3Inssilii
$112 $11) :dNOY¥Y 39vsSodq
<< SITVYNIS - - -+ SIIYN - - X 3 S TYNINY S  :(S)dNOAD WO¥I STIOVUINOD = SI1)
-~ 33133434y STVY WHNINYVY -- L 321418IVYVS WI¥ILNI = STVYWINY :S3ILON
$3dA1l AQNLS C8-9NV-12 :31VQ L¥VIS AONLS A3TINVA-INDOVACAS/LVY :S31334dS
WOL 'NOSNHOF ‘"1 393039 ‘I3A0NVH :(S)1SID0T0HLVd 62196 ¥I ‘0ISI1INVY¥J NVS 40 01Q1S3¥d
¢ *39vd 29068419 YIGNNN AONLS d9 A¥3S HIVd 'ddnS S3¥ 40 AlQ
88-100-82 *0G3LINI¥d CONTONTS TIVISNOTLYA¥ISEHO J140ISOYIIN 30 (X HLIM) AAVWHNS IINIQIINI HOVVISIY 40 IINLILISNI AWIY NVYNEILLID

e S



R

STVHINY --

WOL! ‘NOSNHOP

(INIONES 1IVISNOILVAYISEO D140ISO¥IIN 40 (% HLIA) AYVHWHNS 3IINIAIINI

1 |
X0 _
0
1t I
%0 |
: _
1
il I
%0 _
0
X6 |
, |
i
X0 _
0
1 |
L |
e |
0l |
1 |
1 |
it |
\O
v i |
—
¥
! A e e
—~ [ |
T $112
o .- S3ITVNI4 --
P 0312344V
o i B e
5 134AL AONLS
o)
£ y :39vd
a 98-1J0-82 :03INIYd

(penunuod) / ejqe}

2l QINIWNYXI YIGWAN "°cc ottt ettt ettt e st QNTD TVNONTY -ENS
X0

0 JIVYULITIINT 773D AYOLVRKYISNI O03IXIM-
£t TQININYXT YIOWAN “* - ecterrrcrerrenteeaaacaaatas Guyln 0] 10V
X0

(1] FIVYLII4ANT 773D ABOLVHWYIIN] OGIXINM-
£l SQINIWYXI YIGWNN """ cmscctesto st e o Tl ONYID AVINETONVH
gl TQINTWNYXI YIEWNN -ttt ettt ettt Tttt N WAT JI¥IINISIN
x0

0 SIALVULITINT DTLADOHAWAT TVILIESYUILNI-
X0

0 JIVILITINT 73D A¥OLVHWYIINT Q3XINW-
£l DQININYXI YIAWNN " "o cccttto Tt tTos s tes ettt Tt ANYID NVI¥IQUVH
X0¢

1] JAVYLTIINT 1730 AYOUVHWVYIINT A3XIW-
£l TQINIWNYXI YIAWNAN " Tccctct Tttt esstTee s R et YO X3S A¥OSSIIIY
€l TQININVXI YFGNAN “* e eorsrererereeeeuennecreaoncecteuens yyy
£l SQININYXI ¥IGNAN Sttt Tmsstse s e EETT R 1140 3 S3A3
£l Q3INIWYXI YIAWAN "C Tttt ettt e et a s et RIS GNYYD AdVLINGId
1 TQINTRYXI HIGNAN * -t - orerssresrecemesacacetencnanetes qupaygy
£l SQ3INIWYXI ¥IGWAN -ttt s s e se e ReREITITT Q0D TVYNIGS
£l PQININYXI ¥IGWAN -t e eI T ST 1¥3A INOCE
nF nawz—x<xu «wmz:x LR I I I R N B R RN I N A A I B A A I BB R A ) “::w& ~wzo¢
£l :dNOY¥Y NI °ON SONIAONT S H1T1A s3Inssitid
$11) :dno¥9 39vsoa

1(S)dNO¥Y WO¥J STOYLNOD = SI1D
L 331418IVS WI¥ILINI = STVNINY :S3ION
A3TIAVA-3INIVYIS/IVY :$S3133dS
62196 VI 'OJSIINVY¥I NVS 40 010153¥d
d9 A¥3S HlVd 'ddnS S3¥ 40 AIQ
HOUYV3IS3Y¥ 40 JLINLTLSNI AWYY NVHY3ILLID

- SITVYNW - - X 3 S TVWINY S

$8-9NV-12 -31VQa 1¥V1S AdONIS
'*1 399039 ‘I3IAOAVH :(SILSID0TOHLVd
2%058d19 ¥3IAWNN AQNLS

Appendix Q




167

-

Morgan et ai

8 9|qej
L 0 t 0 _ 0 { ] ] SIAVUITIINI IVILILSYILND D1LAJOILSIH OGNV JDI1AJOHIWAT-
0 0 0 0 0 0 0 0 VIINGIN ‘IVI0408IIW “BVINBNIVYIINT ‘NOTLVZIIVEININ-
“NOILVIITIQ ONY AHJO¥IY ¥VINGNl ONY
] 0 ] ] | 0 (] 1 0 SILVELTIANT 113D A¥OLIWVISNI Q3IXIW HLIM SISO¥EI4 TVILILSYILNI-
0 0 0 (] _ 0 (] ] l TYYIIVIINN ‘SIATId TVYNI¥ A3LYIVIQ-
oL oL oL ot oL OL oL ol L I R E R EL L 111 I ¥ | [ 1 B |
(] 0 0 (] | 0 (] 0 0 sSNJ04 1132 ¥¥3D-
0 ] 0 0 | ] (] ] 0 SILIVYLITIANT 1137 ANOLVWHVI4NI Q3IXIW WOGNVE OGNV 3VINISVAIY¥3d-
S1S0¥23N
k4 ] ] t _ t 0 0 F4 J1LAJ01IVdIH TVAGIAIGN] GNY SILIVALTIANT 1133 ABOLVAWYIINI Q3IXIMW-
] 0 0 0 0 0 0 0 SISO¥I3N I11AJ0IVdIN-
€ 2 0 € _ 2 2 l € SILVHALTIINT 17130 AYOLVWNYIINI GIXIN ¥YINISYA[Y¥Id-
oL oL 0L Ol oL ot oL ot QINIMYXI HIGHNN “-cccccttttrottotorotesessmecsseries st ¥3A1D
oL o 0 ol ] oL o 0 ot N EL L2 €REELL 1] B i A F k& I 1
Q—. Q O OP _ O Q O Q— nnwz_:<xw xwmzﬁz T I T T I T R I AT m=!>=.—
» Y 2 l ] s Yy L) 4 ¥VI03AIV-VEINT ‘S3ILVIIATOVY 113D WVO4-
oL oL oL 0l | oL oL oL ol S EL B0 2 € IR ELL 11 L i i A 1.1, [1 B
oL © 0 ol ] oL o 0 ol R ELILA S € R EL] L R A AR J €. () |
] { 0 0 _ 0 € 0 0 WNTOAVIOAN ‘3LVOINSHY J1LAD0ILISIN-
(] 0 1 2 l k4 19 2 SILVALITANT 1713 ANOLVWWVIINT QG3IXIN-
O— C—. O— O— — O— O— QF O— uﬁwz—t<xw Gwaxaz e T T T e A I I R A Y .—¢<m=
0 0 (] 2 _ 0 0 0 0 SILVYLTIINT T13] ANOLVYWWVTINI GIXIN-
oL 0 0 O] y] (] 0 6 SQININYXNT BIGHNN "ottt ctretstteccs NIYIVY IVLIBYOXI
oL o 0 0l | oL o 0 oL EL L2 ERRELL 1] DR R 11 1 ) T P 1 LY |
2 0 0 2 | S (] 0 ot TQINTWYXI ¥IBWAN "t -t cmcrtsstrrrocos sttt IOYAHLYYEVY
oL o0 0 0l ] oL o© 0 ol DQINTWYXY YIGHNN °c -t crcetcecstctcTetcero ittt SANYID QLOYWAML
] 0 0 0 | 0 0 G 0 V3I¥Y IVIONANYT ‘SILVELITINT 173D ANOUVHHVIINT GIXINW-
oL o0 0 ol | oL O 0 ol O ELRUL 2 IR ELL 1 | IS &1 1 1 J1
or o 0 ol | or 0 0 ot O EL I 2 € B E L 11T IRl i £ } 1
oL OL oL -0l ] oL oL oL ol :dNO¥D N1 °ON SONITONT H1I1MN s3INssild
Y € 2 $112 v € 2 $11) :dN0Y¥9 3IVS0Q
-- S3TVYNW3I4 -- -~ SIIVN -- IX 3 S IVHINY L :(S)dNOY¥H WO¥4 STOUINOI = ST1I
- 03133440V S TYNINV -- JO141¥9VS TYNI4 = STVHINY :SILON
$3dAl AQNiS $8-9NV-12 :31V0 L¥VLIS AANLS A3INVG-INDVULS/ LYY :$3173dS
WOl ‘NOSNHOP '°1 394039 ‘JI3A0NVW :(S)1SIDO1I0HLIVd 621%6 VI ‘0ISIINVYI NVS 40 0101S3¥d

L :39vd 29058419

SHIANON AONLS

d3 A¥3S HIVd ‘ddnS S3¥ 40 AlQ

88-100-82 *G3IINIY¥d (ONIGNT4 TIVISNOLILVAYISE0 I1dOISO¥IIN 40 AYVWHNS 3IINIAIINI HI¥VIS3Y¥ 40 IINLTISNI AWNY NVN¥3ILL3TY

Appendix Q




e

4
QL
9
(0
o)
s
@)

74

-~ 03123334V

6 0 0
ol 0 0
ol 0 0
6 0 0
0L 0 0
oL 0 0
ot 0 0
ot 0 0
ol 0 0
0 0 0
0 0 0
ot 0 0
ol 0 0
ol 0 0
ol 0 0
oL 0 0
0 0 0
oL 0 0
0 0 0
6 0 0
ol ol ot
k4 £ 4
-- S3ITVH3IS
$3dA1 AQNILS
2 :39vd
86-120-82 *0G3ILNIYd

ot

0L

ol

ol

oL

0l

ol

oL

11

0l

0L

0l 0 0
ol 0 0
01 0 0
oL 0 0
ot 0 0
ot 0 0
6 0 0
ol 0 0
0 0 0
0 0 0
ol 0 0
0l 0 0
ol 0 0
0l 0 0
ol 0 0
0l 0 0
0 0 0
ot 0 0
cl ol ol
4 £ 4
-- S3ITVN

$8-9NV-12

(penunuod) g e|ge}

DQINIWYXI H3EWAN Tttt

B R Y AL T T

oL TOINIHYXI NIEWAN "° v rrrrrrrrmmrmmaan sttt Ny
ot O ELI L2 E IR E L L 111 It - 111 1 [ §
6 IOINIWYXT ¥IGWAN oottt sttt JAYIN JIAVIDS
ot TQINIWYXT ¥IGNAN "ttt sttt ittt 3Y0SNW VLTINS
ot TOINIHYXI RN ~- " - - rereessemrrnr sttt YayNOLS
oL TQINIHYXT HIGWON = crtrrrrerrrressenr s e ettt 4g0)
ol TQININYXT HIEWON “---rrsrrreermrressassser sttt 0 g3y
oL TQININYXI HIGWAN “----rrrrrrsemermsssensrs s ottt a3y
l SILVELITANT 1133 AYOLVHWVYIINT O3IXIN-
[4 AHdOY¥1Y IVINBCI-
ot COINTWYXI ¥IGWAN """ - sttt n Tttt SYINONYA
oL TQINIHYXT HIAWAN - e s esesesrseenaeanant s ung]
oL TOINIWYXT YIAWAN " o crrrrrersermmrer it NPT
ol S ELTUT2 € B E LT ] TR iR L L E LG (4]
DOINIWYXI ¥3BWAN “ """ttt m Tt S31WVAO
oL HGELTEL2.E IR EL 111 ] TR 5 § 23 ¥ |
ol SQINIWYX3 ¥38WAN """ """ttt sttt SIWAQIGIQ3

QINIWYX3 AIBRAN """ttt

N3WNT 031VIVIO-
R R T T IT

0 J1VINIVFI TVYNINW3IS Q31VINOVOD-
ol SO3INIWYX2 ¥3GWAN "ttt sem ettt Tttt ¥3QAVI8 AYVNILAN
ol :dNO¥9Y NI “ON SONIOGNT S H11AHM s3InNnssilitd
$712 :dNoY9 39YS0Q
X 3 S TVYNINY 1 :(S)dNO¥D WOY4 STOYLNOD = S11D
33131¥80VS TVYNIJ = STIVHINY :S3ION

, $31V0 1¥VIS AQNLS
WOl ‘NOSKHOP ‘“1 394039 ‘J3A0XNVNW :(S)1SID0T0KHLVd

2%058d19 :¥IBWNN AQNLS

(ONIGNT4 1TV)SNOILVAYISEO I14OISOYIIW JO ABYWWNS 3IINIQIINI

A3INVQ-3INOVALS/LIVY :S3123dS

62196 ¥2 'OJSIONV¥4 NVS 40 010iS3¥d

dD A¥3S H1IVd ’'ddns S3¥ 40 AlQ

KJ¥V3S3Y 4O 3INLILSNI AMYV NVWY¥3113]




e -~ -

(penuijuod) g s8jqel

o (@]
O
— X
] -—
! o]
—~ [
° Y]
Q,
+ Q.
[0} oL 0 0 oL _ 6 0 0 1]} DQINIWYXI YIGWNN “ccccccccccomsessrsss ot st NI TVNINTT-BNS <
m 0 0 0 i _ 0 0 0 0 JIVELTTANT 1130 AYOLVHKWYIINT Q3XINW-
o)) 6 0 0 8 _ 8 0 0 1]} SQINIWYXI ¥3IGWNN -t ttttctttrertottrcestosTttot (QNVID Q110¥Vd
9]
Ww 0 0 0 0 _ t 0 0 0 JIVILIIANT 113D ANOLVHWVIINT QIXINW-
ol 0 0 113 6 0 0 oL SQINIWYXI YIGWAN “--ccccccceceesttrssmmmmr o tstt GNVID ¥VINBIANYN
1]} 0 0 0l _ ot 0 0 119 CQINIWYXI ¥IGWNN - --mcctotrsesecmmereme st sttt N WAT JTHILINISIN
i 0 0 l _ 0 0 0 l SIIVILIIINT DILADOHAHWAT TVILILISYILINT-
0 0 0 0 _ ki 0 0 l JIVHELTITINT 1730 AYOLVHHVIIN] GIXIN-
ol 0 0 oL 0t 0 0 oL TQINIWYXI ¥IGWNN "ttt srrssmeccse st OGNV NYIY3QUVH
0 0 0 0 _ € 0 0 1l JIVILVIINT 17130 AYOUVHWVYIIN] QIXINW-
ol 0 0 ol i 0t 0 0 1]} SAININYXI YIGWAN - * -t crsmesmssss s ee st o ¥ X3S A¥OSSIIIY
ol 0 0 oL _ FA 0 0 1]} HOELTCL2.& IR ELL [1], TR L |
ol 0 0 ol _ 0L 0 0 ol DQINIWVYXI Y3IGWAN - ccccctttemesommemsmecte ot N 21140 3 S3A3
ol 0 0 oL _ () 0 0 8 SOQININYXI ¥IGWNN - v tosmemmessmssemsem ettt ONVID ANVLINLIG
ot 0 0 ol _ ol 0 0 ot HGELRU LA € BREL: 1 1 IR SRR L L F 2. 11) )
oL 0 0 6 _ ot 0 0 1]} SQININYXI HIAGWNN "o cccctototmsssces st ettt Q¥0D TVYNIGS
oL 0 0 [ ] ol 0 0 [1]3 DQININYXI HIGRAN "ot TottootefssesesescmsTesttttTT 1¥3A 3NOE
6 0 0 6 _ ot 0 0 (1]3 HELTI 2 EBEEL L 111, IR (11 E F 1. [+]
118 0 0 6 _ oL 0 0 1]} TAINTWYXI YIGHAN " ccccctcTrteeserscscesesetetts WNNYILS ' 3INOS
1]} 0 0 6 _ ot 0 0 1]} COINIWYXI YIEWNN - ctcceecsemesmsresmmtcste s SILYNIBENL/ISON
ol ot ol al _ ol ol 113 1]} :dNOYY NI "ON SONIGNTIT 4 H1l1InN sSs3InSsSs1il
Y 3 4 $119 Y € 4 S112 :dNo¥9 3IIVS0d
-+ SITYNIS - - -+ SITVYW - - X 3 S TVHINY I :(S)dNO¥H WOYJ SIOYLNOI = ST1I
-- 0348233443y S TYHINYVY -- JI141¥IVYS TVYNI4 = STVWINY :S3IION
13dAl AQNLS . S8-9NV-12 :31VQ LIVLIS AQNIS A3TIAVQ-3N9VYE4S/LVE :S31J3dS
WOl ‘NOSNHOF ‘1 393039 ‘J3A0ONVW :(S)1SIDOI0HLVd 621%6 VI ‘0J3SIJNVYJ NVS 40 0101S3ud
¢ :39vd 2%068d12 :AIBWNN AQNLS d9 A¥3S HIVd ‘ddNS S3¥ 40 AlQ
89-130-82 ‘CG3LINIY¥d (ONIONIJ TIVISNOILVAY3ISE0 J1d40JSOYIIN 40 A¥VNWNS 3IINIAIINI HOY¥V3ISIY 40 IINLTLISNI AWYY NVYWY¥3ILL13TY

Y




gan et al--170

Mor

Nnoo« - nwoo

"

wn o n o -

n

no n g

N oo
Pal=1=1

nwe—OoOo (= =]
NNO Q-

o
(=]

nwoo
oo

o
(=R

(==} o
(==} (=]

o
o

-- SITVYNIS

SILVULILIIN]

IVILILISYIANT DTLAJOILISIH ONY JTLADOHIWAT -

YIING3IN ‘IVI00821IN ‘IVINANLVAINI ‘NOILIVZIIVIININ-

"NOILVLIITIQ ONY AHAO¥LVY ¥v¥INENL QNV

ANT 77130 AYOLIWVI4INI Q3XIW HLIM SISO¥SIS IVILILISYILINI-

IVYILVIINN “SIATI3d TYN3¥ @31vVIviO-

B T R R R T'T 1 5.

SNJ04 17130 ¥vI1d-

SILVILITINT 113D AYOLVWWYIINI GIXIW WOONVYE OGNV 3VINISYAIYId-

S1SO¥IIN

JI11AJ01Vd3H TYNRAIAIQGNT GNV SILVILIIINT 1730 AYOLVWWVISIN] QIXIN-

SI1SO¥I3IN JILADOLVdIN-

SILVILIIINT 17133 AYOLVWWYIINI GIXIN ¥VINISVAINIL-

e R AR R RN T PR

6 8qel
\ _ 0 0 0 (]
0 0 0 0 0
0 | 0 0 0 0 $31VHLTI
0 _ ()} 0 (] {
g S S S S :QINIWYXI ¥3IGWNN
0 | 0 0 (] 0
0 | 0 0 0 0
t _ 0 ] 0 0
0 0 1 0 0
0 _ t l i l
3 S S 5 S $QININVX3 YISWNN
S | S 0 (i S tQININVXI YIBWNN
S | S 0 (] 3 :@3ININVX3 AIBRAN
0 I 1 0 0 0
S | S S S S $QINIWYXI ¥3IGHAN
S | S 0 0 S :QINIWYXI ¥IWNN
0 _ 0 0 0 0
0 0 { 0 {
4 | S 4 4 S TQININYXI YIGNNN
0 _ 0 0 0 0
S S 0 0 S TQININVXI HIANAN
S | S 0 0 S TQININYXI ¥IBNNN
£ | Yy 0 i} Yy TQININYXI ¥3IaNNN
S | 4 0 (] S :GINTHYXI ¥IEHNN
0 | 0 0 0 0 v33v
5 | S 0 (] S TQININVXI ¥3IBNNN
S | S 0 0 S TQINIHVXI ¥IENNN
5 | S S S S 1dNO¥9 N1 “ON
$119 Y g 2 $112 1dNOY¥Y 39VSOQ
. - SIIVN -- IX 3 S TYNINY

- 0313344V STVHINY -

:3d4A1l AQNLS

l
28-1J0-82

$39vd
g31IN1Yd

WOL 'NOSHNKOPr ‘"1 393039 'I3A0XNVA :(S)1S1D010HLVd

29058419 YIBWNN AGNLS

(ONIQN1d T1IVISNOILVAYISEO IIJ0ISOYIIN 30 AYVHWNS IOINIQIONI

$8-130-%0 Ol

TV3INAYVI

B R R T T L P13
R N Y "T1 7]

YVI0IATV-VHULINT ‘SILVIINIIV 113D WVO4-
B R R N ' Ti R

B R R R R R T E T ] '}

WNI1GYVYIOAN ‘3ILVDIYOIV DILADOILSIK-
SIIVILTIIANT 113D AYOLVYRRVIINI Q3IXINW-

B R LR R pvvr T
SIIVELIIINT 1130 ANOLVWHVYIINT OQIXIN-

Tererstorrotercsctottt WINIVY IVLIISBYOX3

B LR Y T TVITRT Y 2

R R R P T Ty P 21T

Ceeeeraeieiaaiaieteeots SANYTD QIONANML
“SILVILTIIANTL 113D AYOYVWWYIINT G3IXIN-

D R R R e 2 T

R R LR R Ve R vy Y

:(S)dNOY9 WO¥J STOH¥LINOD
68-120-20 WO¥4 Qvaa 1V

$11)
STYRINY :S3ION

AINVA-INOVELS/LVY :$35I3dS

621%6 ¥ ‘OJSIONVES NVS 30 0101S3¥d
d9 A¥3S HiIVd 'ddNS S3¥ 40 AlOQ
HO¥V3IS3IY JO 3INLILISNI AWYV NVWE3ILLIID

Appendix Q




L — ~

(penunuod) 6 8igel

- o
i x
J‘ S 0 0 S | SQINIWYXI YIBWNN -t " s - rrmmceesreccerceetces GONYTD ANVNHYN
1 o
M m Q O m _ m Q Q m ucwz—t<xw CWN::: % a8 5 % 28 86 PP s s ee e e E TS AR E T OT LT z—¥m nﬁ“-v
o c 0 0 e _ P 0 0 < SQINTHYXT HIGWNN v s rrrrrremensnsesenenanscaaacacacecs Jugug) m“
) <
c 4 0 0 ] | S 0 0 S OINIWYXI WIGHNN """ cccccrccsccesecserescstitt JANIN DILVIDS
mw S 0 0 Y | S 0 0 S TO3INIWYX3 ¥IEWAN - cccrrcrcscsseseserersesstes IIISAN TVLININS
Y
o S 0 0 9 I S 0 0 S :QINIWYXI HIGHAN """ " tccctcesreessssessssrsesttt s HIVHOLS
b}
m Q Q m _ m c c m unwz—:<xw QWﬂx—dz 8 8 ® 5 48 ® 5 B T T A wBRS e S eSS Ee eSS SEes e e zo.dou
m Q o m — m ° o m uawz~:<xw an::z ® ® 2 9 2 8 2 E SR S T e E N eE TSP A AT EESEE eSS Ve ‘:FQW“
S 0 0 S ] S 0 0 S HGELTEL2.€ B ELL (1] A [ F b
0 0 0 0 0 0 0 0 SILVYLITINT 113D ANOLVHWVIINI O3IXIN-
0 0 0 0 0 0 0 0 AHJOYLY ¥VINEOT-
S 0 0 S ] S 0 0 S SAININYXT YIEWAN "t ottt et SYIYINVA
S 0 0 S ) S 0 0 S L ELTUL2. € IR E LT 111 IR 1 E B ] |
S 0 0 S f S 0 0 S IOININYXI YIGUAN " - ottt srsc sttt ot HANAPIP
S 0 0 S | S 0 0 S TQINIWYXI YIGUAN - sttt tTrecssscesccesrssessrttttot HANIQONG
9 0 0 S | GELTUL2.€ IR E L[] i i+ § § 1 7.1
f S 0 0 S ELTUIZE IR E L1 [ TR i + J £-1 J §
| S 0 0 S $GINTWYXI HIGHNN " ° """ mtcccncrcscssrenrccentcscs gINAQIGIAT
0 0 0 0 N3NWNT Q3LVIVIG-
p 0 0 c SQINTHYXT HIGHAN “ " r srserereressesaceneaceanssancaecs gougin
0 0 0 0 | i 0 0 l JLIVINIVEI TYNINWIS G31VINOVYOI-
S 0 0 ] | S 0 0 S TOINTWHYXI YIOWAN """ - crtmtccscscecescccceottos HIQAVIE AYYNIAEN
S S S S | ] S S S :dNOYD N1 "ON SONIONT 4 Hi11n $3INsSSsS1ti
v € b4 $11) Yy € b4 $112 :dN0O¥Y 39VSO0a
-- S$3IIVWI4 -- -+ $31YN -- X3S TVWINY I :(S)dNOYD WO¥J STO¥INOI = S11I
- 0312333 4%¥ STVYHINY -- 68-130-%0 0L $8-1J0-20 WO¥J GV3Q 711V = STYWINY :S3ILION
t3dA1 AONLS S8-9NV-12Z :31VQ 1IVLS AOGNLS A3TIAVGE-3INIVALS/LIVE :S31I3dS
WOl ‘NOSNHOT ‘°1 393039 ‘J23AONVW :(S)1SI9010HL1Vd 621%6 VO ‘0JSIJNVEJ NVS 40 0101S3¥d
2 39vd 27058419 ¥3IGWNN AONLS d9 A¥3S HlvVd ‘ddns S3¥ 340 AlQ
88-120-82 :0Q3LINI¥d (ONIANI4 1IVISNOILVAYISE0 I1dOISONIIN 40 ANVHWNS FINIQIINI HO¥V3ISIY¥ 40 ALNLTLISNI AWMV NVWEILL3T

i




S 0 0 Y | S 0 0 2 TQININYXI WIBNAN """
0 (] 0 i} _ 0 ] 0 l
3 0 0 v S 0 0 S IQINTHYNI YIBWNN " °°°
0 0 0 0 _ 0 0 0 0
3 0 0 S S 0 0 S TQINIWYXI Y¥IAWNK * -
'3 0 0 S | S ()} 0 S TQINIWYXI ¥3IEWAN "
I 0 0 0 2 0 0 (]
(] 0 (] i 0 (] 0 0
S 0 ] S S 0 0 S IQINIWVXI HIONAN "° "
0 0 0 0 0 0 ] 1
S 0 0 S S 0 0 S IQINIWYXI ¥3IBNNN """
S 0 0 5 ] s 0 0 v TOINTHYXI ¥IOWNAN - °°°
S 0 0 14 | S 0 0 S TOININYXI ¥IGNAN """
S 0 (] S | S 0 0 v IQININVXI ¥IENNN "
S 0 0 S | S 0 0 4 IQINIWYXI ¥3GNNN “°°°°
S 0 (] S | S 0 0 S TOINTWYXI HIAWNN """
4 0 0 S | S 0 () S $GINIWVXI ¥3EWAN *° "
v ] 0 S ] S 0 0 S TQINIWYXI ¥3IEWNN """
4 6 0 S | 4 0 ] S T0ININYXI WIBHON ~-°°°
N
= s o0 o0 S | s o0 o0 s TQINTNVXI ¥3aNAN “° - °
|
- P T T T L L T IR N BN Y P e T PR
ﬂu S $ 1 11 | 4 S 4 4 :4NOYY NI "ON s 9
y £ 2 S112 v € rd $719 14NO¥9 39VS0Q
u -+ $3TVHIS -- -~ SITIVNH - - IX 3 S TYNINY l
o -+ 03192344V STVHINY -- $8-120-90 Ol
m :3dAL AGNLS $8-9NV-12 :31V0 L1¥VIS AONIS
ot WOl ‘NOSNHOP ‘°1 393039 ‘J3IACNVN :(S)1SI90T10HIVd
m € :39vd 29058410 :Y3IAWNN AQNLS
= 88-130-82 0Q3LININd (ONIONI4 11VISNOILVA¥ISEO J140OJISO¥IIN JO AHVHNNS 3INIA1INI

(penunuoo) 6 ejqel

[ oy

tesierssesenesasesesses NG TYNONLT-BNS

JLVYLTIISND 173D AYOLVMWWYIIND QIXIN-
ctvesisessesirsaanasaeesss anvln Q110¥Vd

JLVYLTITIND T13D AYOLVHWHVIINT QIXIN-

seveves

TroroTTettittocc QNVID ¥VINGIANVYN

ceeseseeseenenrasasesses 0 WA J1YILNISIN

SILVYLTITINT ITLADOHIWAT TIVILILSYILNI-
JIVELTIANDL 173D AYOLVHNVIINT Q3IXIN-
ceeste s e it e e et YD NYIY3AUVH

JAIVILIIIND 173D AYOUVHWVIINT O0IXIW-
tecesieeciecnnireatates e X3S AYOSSIIIV

:(s)dno¥d
$8-130-20

4

NOYJ
HOud

cererececassaacstesiees yyy

TetTottottt N J1LE0 ¥ S3AI
TTTescttttc QONVID AMVLIINLIG
Ceeererscacceasott s JyNINAY
soectetetsttttT QUWOD TYNIES
teesseascecsessos Ju3s INOE
secseteccectcct ¥NW3Y TINOE
Teeretetccctc NANEILS C3INOE

setectctccc S3ILIVNIBINL/ISON

Hi1IlAN siInssii

ST0¥INOD = S11D
avag 11V = SIVHINY :S310

AITIAVO-3INDVELS/LVY :$31D3dS

62196 VI "02SI1ONV¥4 NVS 40 01G1S3¥d
dD A¥3S Mivd ‘ddns S3¥ 30 AlQ
HOUVISIY JO ILNLILASNI ANYY NVWH3ILLID

Appendix Q




Morgan et al--173

Distribution List

Commander

US Army Biomedical Research and
Development Laboratory (27)

ATTN: SGRD-UBZ-C

Fort Detrick, Frederick, MD 21701-5010

Defense Technical Information Center
(DTIC) (2)

ATTN: DTIC-DLA

Cameron Station

Alexandria, VA 22304-6145

US Armmy Medical Research and
Development Command (2)

ATTN: SGRD-RMI-S

Fort Detrick, Frederick, MD 21701-5012

Commandant

Academy of Health Sciences, US Army
ATTN: AHS-CDM

Fort Sam Houston, TX 78234

Chief

USAEHA Regional Division, West
Fitzsimmons AMC

Aurora, CO 80045

Chief
USAEHA Regional Division, North
Fort George G. Meade, MD 20755

Chief

USAEHA Regional Division, South
Bldg. 180

Fort McPherson, GA 30330

Commander

USA Health Services Command
ATTN: HSPA-P

Fort Sam Houston, TX 78234

Commander US Army Materiel
Command

ATTN: AMSCG

5001 Eisenhower Avenue
Alexandria, VA 22333

Commander

US Army Environmental Hygiene
Agency

ATTN: Librarian, HSDH-AD-L
Aberdeen Proving Ground, MD 21010

Dean

School of Medicine

Uniformed Services University of the
Health Sciences

4301 Jones Bridge Road

Bethesda, MD 20014

Commander

US Armmy Materiel Command
ATTN: AMCEN-A

5001 Eisenhower Avenue
Alexandria, VA 22333

HQDA
ATTN: DASG-PSP-E
Falls Church, VA 22041-3258

HQDA
ATTN: DAEN-RDM

20 Massachusetts, NW
Washington, D.C. 20314

CDR, US Amy Toxic and Hazardous
Material Agency

ATTN: DRXTH/ES

Aberdeen Proving Ground, MD 21010

Commandant

Academy of Health Sciences
United States Army

ATTN: Chief, Environmental
Quality Branch

Preventive Medicine Division
(HSHA-IPM)

Fort Sam Houston, TX 78234

10/88




